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OWNER’S CERTIFICATION 
 
This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Cottonwood Commons, LP by 
SALEM Engineering Group, Inc. for the Cottonwood Commons project. 


 
This WQMP is intended to comply with the requirements of city of San Jacinto 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 the city of San Jacinto (Water Quality Ordinance (Municipal 
Code Section 13.44). 


"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 
  
Hagop Kofdarali  General Partner  
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 
  
Lonnie Druliner  Project Engineer  
Preparer’s Printed Name       Preparer’s Title/Position  
 
 
  
Preparer’s Licensure:          
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Section A: Project and Site Information  
PROJECT INFORMATION 
Type of Project: Commercial 
Planning Area: COMMERCIAL GENERAL-RESIDENTIAL MEDIUM 
Community Name: - 
Development Name: Cottonwood Commons 
PROJECT LOCATION 
Latitude & Longitude (DMS): 33.787847°, -117.007567° 
Project Watershed and Sub-Watershed: Santa Ana, Hemet 
Total Acres: 6.28 
APN(s): 432-130-004-3 


Map Book and Page No.: Book 32, Pages 36 through 42 


PROJECT CHARACTERISTICS 
Proposed or Potential Land Use(s) CG 
Proposed or Potential SIC Code(s) 5541,7542,5812, 


5399  
Area of Impervious Project Footprint (SF) 215,167 SF 
Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 215,167 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 (SF) 0 SF 
Is the project located within any MSHCP Criteria Cell?  Y  N 
If so, identify the Cell number: N/A 
Are there any natural hydrologic features on the project site?  Y  N 
Is a Geotechnical Report attached?  Y  N 
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) - 
What is the Water Quality Design Storm Depth for the project? 0.695 IN 


A.1 Maps and Site Plans 
The project site is currently an undeveloped lot. The property is approximately 6.28 acres and is on the 
northwest corner of Cottonwood Ave and Sanderson Ave. The proposed site plan consists of fast food 
with drive in restaurants, a gas station, convenience store and a retail building. On-site parking and 
landscaping are planned to be associated with the development.  Currently, the runoff flows from the 
northeast to the southwest.  The proposed grading has the runoff flowing to designated grate inlets 
which flow to two underground infiltration chambers. The northern portion of the site will flow to one 
underground infiltration chamber and the southern portion to another. In order to pretreat runoff from 
the fueling stations, CDS Pretreatment Units were added along two drainage paths before the runoff 
reaches the infiltration chambers.  The CDS system screens, separates and traps debris, sediment, oils 
and grease from stormwater runoff. The underground infiltration chambers will then help detain and 
store the runoff. 
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Appendix 1 includes a site plan displaying Drainage Management Areas, drainage paths, and locations of 
the drainage infrastructure.  


 


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 


Tributary to Receiving 
Waters EPA Approved 303(d) List Impairments Designated  


Beneficial Uses 


Proximity to 
RARE  
Beneficial 
Use 


Canyon Lake  Nutrients, Pathogens MUN, AGR, GWR, REC1, REC2, 
WARM, WILD 


N/A 


San Jacinto River, Reaches 1-4 N/A INTERMITTENT-MUN, AGR, GWR, 
REC1, REC2, WARM, WILD 


N/A 


Lake Elsinore Nutrients, Unknown Toxicity, PCBs REC1, REC2, WARM, WILD N/A 


MUN+ indicates the waterbody has been specifically exempted from the MUN designation in accordance 
with the criteria specified in the “Sources of Drinking Water Policy”.  Please reference Appendix 10. 


 


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) 
Burrowing Owl Survey Required Area 


 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) 
The major constraints for this project is low permeability, flat terrain, and high land use from pervious to 
impervious area.  Due to these constraints, underground storm vaults were implemented to percolate the 
storm water without having to import a large amount of soil and reducing impervious area.   


Site Optimization 


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


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


The onsite existing drainage pattern flowed from the northeast to the southwest.  To try to maintain that 
flow, the areas are drained to inlets and directed to underground storm water retention vaults. 


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


There are no existing dense vegetation except weeds.  The proposed site is mostly impervious with 
commercial buildings and parking areas and the proposed grades differ than the existing grades.  The 
existing vegetation is to be removed and replaced with other landscape, please reference landscape plans. 


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


Underground storm water retention areas were implemented because the infiltration rates from the 
percolation tests were low. The landscaped areas of the site will be designed to not lose infiltration, per 
landscape plans.  Compaction will be managed to maintain infiltration. 


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


Impervious area was maximized as much as possible with the layout. 


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


The runoff is dispersed to a curb inlets and underground storm water retention vaults. 
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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)1 Area (Sq. Ft.) DMA Type 


A1 Landscaping 13649 Type D 
A2 Roof 15676 Type D 
A3 Concrete/Asphalt 74783 Type D 
B1 Landscaping 39579 Type D 
B2 Roof 19605 Type D 
B3 Concrete/Asphalt 96656 Type D 


1Reference Table 2-1 in the WQMP Guidance Document to populate this column 


Table C.2 Type ‘A’, Self-Treating Areas 
DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 


A1 13649 Landscape Sprinkler 
B1 39579 Landscape Sprinkler 
    
    


 
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] 


N/A       


       


       


[𝐷𝐷] = [𝐵𝐵] +
[𝐵𝐵] ∙ [𝐶𝐶]


[𝐴𝐴]
 


 


 







- 10 - 
 


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


DMA Receiving Self-Retaining DMA 


DM
A 


N
am


e/
 ID


 


Ar
ea


  
(s


qu
ar


e 
fe


et
) 


Po
st


-p
ro


je
ct


  
su


rf
ac


e 
ty


pe
 


 Im
pe


rv
io


us
 


fr
ac


tio
n 


Product 


DMA name /ID 


Area (square 
feet) Ratio  


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


N/A        


        


        


        


*For A2, A3, B2, and B3, the storm water will be drained to an underground storm water vault.  
Calculations for the vault sizing can be found in Section D.5. 


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


A2,A3 Underground Infiltration Vault A 
B2,B3 Underground Infiltration Vault B 
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. 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: Underground Stormwater Storage Vaults**   
…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: Infiltration Basin, Underground Stormwater Storage Vaults**   
…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. 


**Underground infiltration vaults will be used to retain and percolate the storm water.  Similar to the 
existing site just south of our project. 
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D.2 Harvest and Use Assessment 
Please check what applies: 


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


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


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


If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If 
neither 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): Conservation 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-
1 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.  
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 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-
3 in Chapter 2  to determine the minimum demand for non-potable uses per tributary 
impervious acre. 


 Enter the factor from Table 2-3: N/A 


Step 4: Multiply the unit value obtained from Step 4 by the total of impervious areas from Step 3 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 Number of Daily Toilet Users (Step 1) to the minimum required number of 
toilet users (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, unless a site-specific analysis has been completed that demonstrates technical 
infeasibility as noted in D.3 below. 


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


Select one of the following: 


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


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


DMA 
Name/ID 


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


Vault A      
Vault B      


 


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. 


Additional above ground LID BMPs were infeasible because of the natural terrain.  The existing site is 
depressed from the public streets, Cottonwood Avenue and Sanderson Avenue.  The entire project site 
would have had to be elevated 3 to 5 feet.  The County of Riverside was contacted to locate existing storm 
water systems.  However, it was discovered that the storm drain systems has not been built in the area.  
Other resolutions such as pumping the storm water to the public right of way after filtration was dismissed 
by the county.   
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D.5 LID BMP Sizing  
Below are the calculations for the Design Capture Volume for the LID BMPs for this project.  The DMA 
Tabulation Table can be found in Appendix 6. 
 
Table D.3A DCV Calculations for LID BMPs – Vault A 


DMA 
Type/ID 


DMA 
Area 
(square 
feet) 


Post-Project 
Surface 
Type 


Effective 
Impervious 
Fraction, If 


DMA 
Runoff 
Factor 


DMA 
Areas x 
Runoff 
Factor 


Underground Infiltration A 


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


A1 13,649 Ornamental 
Landscaping  0.1 0.11  1507.6 


Design 
Storm 
Depth 
(in) 


Design Capture 
Volume, VBMP 
(cubic feet) 


Proposed 
Volume 
on Plans 
(cubic 
feet) 


A2 15,676 Roofs 1  0.89 13983 


A3 74,783 Concrete or 
Asphalt 1  0.89  66706.4 


            
            
            


 AT = 
104108 


 Σ=82197 0.7 [F] =  4760.6 15455 


[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 
 
 
Table D.4B DCV Calculations for LID BMPs – Vault B 


DMA 
Type/ID 


DMA 
Area 
(square 
feet) 


Post-Project 
Surface Type 


Effective 
Impervious 
Fraction, If 


DMA 
Runoff 
Factor 


DMA Areas 
x Runoff 
Factor 


Underground Infiltration B 


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


B1 39,579 Ornamental 
Landscaping  0.1 0.11   4371.8 


Design 
Storm 
Depth 
(in) 


Design Capture 
Volume, VBMP 
(cubic feet) 


Proposed 
Volume 
on Plans 
(cubic 
feet) 


B2 19,605 Roofs 1  0.89  17487.7 


B3 96,656 Concrete or 
Asphalt 1 0.89 86217.2 


            
            
            


 AT = 
155840 


 Σ=108076.7 0.70 [F] =  6259.4 20963 


[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 
[E] is obtained from Exhibit A in the WQMP Guidance Document 
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 
LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to LID 
waiver approval by the Copermittee). Check one of the following Boxes: 


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


- Or    - 


☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-
Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional 
LID BMPs exist or are available for use by the project. The following alternative compliance 
measures on the following pages are being implemented to ensure that any pollutant loads 
expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
 


DMAs are an underground infiltration vaults. 
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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 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   N/A   N/A   N/A   N/A   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 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 N/A 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 


23.32 min 11.45 min 58.34% 


Volume (Cubic Feet) 7496 ft3 0 ft3 100% 


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. 


Underground infiltration chambers are being implemented for this project. The runoff is expected 
to be zero since all runoff will be directed to the underground infiltration chambers. Therefore 
the difference between time of concentration and volume should not be considered significant. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example, 
Prado Dam, Lake ElsJre, 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 Sensitivity 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. 
   


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


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


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


Storm Drain Inlets Location of Inlets • Maintain and periodically repaint or 
replace inlet markings.  


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


•  See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com  
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• Include the following in lease 
agreements: “Tenant shall not allow 
anyone to discharge anything to 
storm drains or to store or deposit 
materials so as to create a potential 
discharge to storm drains.” 


Food Service For restaurants, grocery stores, and other 
food service operations, show location 
(indoors or in a covered area outdoors) of 
a floor sink or other area for cleaning floor 
mats, containers, and equipment. 


• See the brochure, “The Food Service 
Industry Best Management Practices 
for: Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at 
http://rcflood.org/stormwater/ 
Provide this brochure to new site 
owners, lessees, and operators. 


Carwash Washing areas for cars, vehicles, and 
equipment shall be paved, designed to 
prevent run-on to or runoff from the area, 
and plumbed to drain to the sanitary 
sewer.  


Commercial car wash facilities shall be 
designed such that no runoff from the 
facility is discharged to the storm drain 
system. Wastewater from the facility shall 
discharge to the sanitary sewer, or a 
wastewater reclamation system shall be 
installed. 


• Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system. Refer to “Outdoor Cleaning 
Activities and Professional Mobile 
Service Providers” for many of the 
Potential Sources of Runoff Pollutants 
categories below. Brochure can be 
found at 
http://rcflood.org/stormwater/ 


Gas Station Fueling areas shall have impermeable 
floors (i.e., portland cement concrete or 
equivalent smooth impervious surface) 
that are: a) graded at the minimum slope 
necessary to prevent ponding; and b) 
separated from the rest of the site by a 
grade break that prevents run-on of 
stormwater to the maximum extent 
practicable. Fueling areas shall be 
covered by a canopy that extends a 
minimum of ten feet in each direction 
from each pump. [Alternative: The fueling 
area must be covered and the cover’s 
minimum dimensions must be equal to or 
greater than the area within the grade 
break or fuel dispensing area1.] The 
canopy [or cover] shall not drain onto the 
fueling area. 


• The property owner shall dry sweep 
the fueling area routinely. See the Fact 
Sheet SD-30 , “Fueling Areas” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 


Plazas, sidewalks, and 
parking lots. 


 Sweep plazas, sidewalks, and parking 
lots 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. 
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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.  


This section will be completed and addressed at the time of the final WQMP Submittal. 


Table H.1 Construction Plan Cross-reference 


BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s) 


   


   
 


Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate 
an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee staff can 
advise you regarding the process required to propose changes to the approved Project-Specific WQMP. 
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Section I: Operation, Maintenance and Funding 
The 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: Operations and Maintenance Plan will be provided after finalization of the LID 
BMPs. 


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


 Y  N 
 


Owner to maintain. 


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.  


This section will be completed and addressed at the time of the final WQMP Submittal.
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 


 







AREA
OF WORK


DATE:VICINITY MAP
APPROVED BY:


PROJECT NO.


DRAWN BY:


FIGURE NO.
1A


NORTH
Not to Scale


SCALE:
NTS


03-716-0725


LCD
COTTONWOOD COMMONS


NWC N. SANDERSON AVE &
COTTOWOOD AVE.


SAN JACINTO, CALIFORNIA


KL


MAR. 2017







AREA OF WORK


DATE:LOCATION MAP
APPROVED BY:


PROJECT NO.


DRAWN BY:


FIGURE NO.
1B


SCALE:
NTS


NORTH
Not to Scale


03-716-0725


LCD
COTTONWOOD COMMONS


NWC N. SANDERSON AVE &
COTTOWOOD AVE.


SAN JACINTO, CALIFORNIA


KL


MAR. 2017







11/6/2017 Precipitation Frequency Data Server


https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.7875&lon=-117.0070&data=depth&units=english&series=pds 1/4


NOAA Atlas 14, V olume 6, Version 2 
Location name: San Jacinto, California, USA * 


Latitude: 33.7875°, Longitude: -117.007° 
Elevation: 1508.6 ft **


* source: ESRI Maps 
** source: USGS


POINT PRECIPITATION FREQUENCY ESTIMATES


Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey


Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan


NOAA, National Weather Service, Silver Spring, Maryland


PF_tabular | PF_graphical | Maps_&_aerials


PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches )1


Duration
Average recurrence interval  (years )


1 2 5 10 25 50 100 200 500 1000


5-min 0.083
(0.070‑0.101)


0.114
(0.096‑0.139)


0.160
(0.134‑0.195)


0.202
(0.167‑0.248)


0.267
(0.213‑0.338)


0.323
(0.252‑0.418)


0.387
(0.294‑0.514)


0.461
(0.340‑0.630)


0.576
(0.407‑0.822)


0.726
(0.496‑1.08)


10-min 0.119
(0.100‑0.144)


0.164
(0.137‑0.199)


0.230
(0.191‑0.279)


0.290
(0.239‑0.355)


0.382
(0.305‑0.484)


0.463
(0.361‑0.600)


0.555
(0.422‑0.737)


0.660
(0.488‑0.903)


0.825
(0.583‑1.18)


1.04
(0.710‑1.54)


15-min 0.144
(0.121‑0.174)


0.198
(0.166‑0.240)


0.278
(0.231‑0.337)


0.351
(0.289‑0.429)


0.462
(0.368‑0.586)


0.560
(0.437‑0.725)


0.671
(0.510‑0.891)


0.799
(0.590‑1.09)


0.998
(0.706‑1.43)


1.26
(0.859‑1.86)


30-min 0.228
(0.191‑0.276)


0.314
(0.262‑0.380)


0.440
(0.366‑0.534)


0.554
(0.458‑0.679)


0.731
(0.583‑0.926)


0.885
(0.690‑1.15)


1.06
(0.806‑1.41)


1.26
(0.933‑1.73)


1.58
(1.12‑2.25)


1.99
(1.36‑2.95)


60-min 0.353
(0.295‑0.426)


0.485
(0.405‑0.587)


0.680
(0.566‑0.825)


0.857
(0.707‑1.05)


1.13
(0.900‑1.43)


1.37
(1.07‑1.77)


1.64
(1.25‑2.18)


1.95
(1.44‑2.67)


2.44
(1.72‑3.48)


3.08
(2.10‑4.56)


2-hr 0.530
(0.443‑0.641)


0.691
(0.577‑0.836)


0.920
(0.766‑1.12)


1.12
(0.926‑1.37)


1.42
(1.14‑1.81)


1.68
(1.31‑2.18)


1.96
(1.49‑2.61)


2.28
(1.68‑3.12)


2.76
(1.95‑3.94)


3.17
(2.16‑4.69)


3-hr 0.651
(0.544‑0.786)


0.832
(0.695‑1.01)


1.09
(0.906‑1.32)


1.31
(1.08‑1.61)


1.64
(1.31‑2.08)


1.92
(1.49‑2.48)


2.22
(1.69‑2.95)


2.55
(1.88‑3.49)


3.04
(2.15‑4.35)


3.46
(2.36‑5.13)


6-hr 0.916
(0.766‑1.11)


1.15
(0.964‑1.40)


1.49
(1.24‑1.80)


1.77
(1.46‑2.17)


2.18
(1.74‑2.76)


2.52
(1.96‑3.26)


2.88
(2.19‑3.83)


3.28
(2.42‑4.48)


3.85
(2.73‑5.51)


4.33
(2.96‑6.42)


12-hr 1.20
(1.00‑1.45)


1.52
(1.27‑1.84)


1.96
(1.63‑2.38)


2.34
(1.93‑2.86)


2.89
(2.30‑3.66)


3.33
(2.60‑4.32)


3.81
(2.90‑5.07)


4.34
(3.20‑5.93)


5.09
(3.60‑7.27)


5.72
(3.90‑8.46)


24-hr 1.57
(1.39‑1.81)


2.03
(1.79‑2.34)


2.66
(2.35‑3.08)


3.21
(2.80‑3.74)


4.00
(3.38‑4.81)


4.64
(3.85‑5.71)


5.33
(4.32‑6.71)


6.09
(4.80‑7.87)


7.18
(5.44‑9.66)


8.08
(5.92‑11.3)


2-day 1.90
(1.68‑2.19)


2.50
(2.21‑2.89)


3.34
(2.95‑3.87)


4.06
(3.55‑4.74)


5.09
(4.31‑6.14)


5.93
(4.92‑7.29)


6.82
(5.53‑8.59)


7.78
(6.14‑10.1)


9.16
(6.94‑12.3)


10.3
(7.54‑14.3)


3-day 2.06
(1.82‑2.37)


2.76
(2.44‑3.19)


3.73
(3.28‑4.32)


4.55
(3.98‑5.31)


5.73
(4.85‑6.90)


6.68
(5.54‑8.22)


7.69
(6.23‑9.69)


8.78
(6.93‑11.4)


10.3
(7.83‑13.9)


11.6
(8.50‑16.2)


4-day 2.20
(1.94‑2.53)


2.98
(2.64‑3.44)


4.06
(3.58‑4.70)


4.98
(4.35‑5.81)


6.29
(5.32‑7.58)


7.34
(6.09‑9.03)


8.46
(6.86‑10.7)


9.66
(7.62‑12.5)


11.4
(8.61‑15.3)


12.8
(9.35‑17.8)


7-day 2.46
(2.18‑2.84)


3.42
(3.02‑3.95)


4.73
(4.17‑5.48)


5.85
(5.12‑6.83)


7.44
(6.30‑8.96)


8.72
(7.23‑10.7)


10.1
(8.16‑12.7)


11.5
(9.08‑14.9)


13.6
(10.3‑18.3)


15.2
(11.2‑21.2)


10-day 2.64
(2.34‑3.05)


3.72
(3.28‑4.29)


5.19
(4.58‑6.01)


6.44
(5.63‑7.52)


8.23
(6.97‑9.91)


9.66
(8.02‑11.9)


11.2
(9.06‑14.1)


12.8
(10.1‑16.6)


15.1
(11.5‑20.4)


17.0
(12.5‑23.7)


20-day 3.22
(2.84‑3.71)


4.58
(4.05‑5.29)


6.46
(5.69‑7.48)


8.06
(7.05‑9.40)


10.3
(8.76‑12.5)


12.2
(10.1‑15.0)


14.2
(11.5‑17.8)


16.3
(12.8‑21.0)


19.3
(14.6‑26.0)


21.7
(15.9‑30.3)


30-day 3.77
(3.33‑4.35)


5.36
(4.74‑6.19)


7.56
(6.66‑8.75)


9.44
(8.26‑11.0)


12.1
(10.3‑14.6)


14.3
(11.9‑17.6)


16.7
(13.5‑21.0)


19.2
(15.1‑24.8)


22.8
(17.3‑30.7)


25.8
(18.9‑35.9)


45-day 4.48
(3.96‑5.17)


6.31
(5.57‑7.28)


8.85
(7.80‑10.2)


11.0
(9.65‑12.9)


14.2
(12.0‑17.1)


16.8
(13.9‑20.6)


19.5
(15.8‑24.6)


22.5
(17.7‑29.1)


26.8
(20.3‑36.1)


30.4
(22.3‑42.3)


60-day 5.22
(4.61‑6.02)


7.26
(6.41‑8.38)


10.1
(8.90‑11.7)


12.6
(11.0‑14.7)


16.1
(13.7‑19.4)


19.0
(15.8‑23.4)


22.2
(18.0‑27.9)


25.6
(20.2‑33.1)


30.6
(23.2‑41.2)


34.7
(25.4‑48.4)


1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Appendix 2:  Construction Plans 
Grading and Drainage Plans 
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Appendix 3:  Soils Information 
Geotechnical Study and Other Infiltration Testing Data 


 







Hydrologic Soil Group—Western Riverside Area, California


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey


3/30/2017
Page 1 of 4


37
38


57
0


37
38


60
0


37
38


63
0


37
38


66
0


37
38


69
0


37
38


72
0


37
38


75
0


37
38


57
0


37
38


60
0


37
38


63
0


37
38


66
0


37
38


69
0


37
38


72
0


37
38


75
0


499080 499110 499140 499170 499200 499230 499260 499290 499320 499350 499380


499080 499110 499140 499170 499200 499230 499260 499290 499320 499350 499380


33°  47' 20'' N
11


7°
  0


' 3
5'


' W
33°  47' 20'' N


11
7°


  0
' 2


4'
' W


33°  47' 13'' N


11
7°


  0
' 3


5'
' W


33°  47' 13'' N


11
7°


  0
' 2


4'
' W


N


Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 11N WGS84
0 50 100 200 300


Feet
0 20 40 80 120


Meters
Map Scale: 1:1,400 if printed on A landscape (11" x 8.5") sheet.


Soil Map may not be valid at this scale.







MAP LEGEND MAP INFORMATION


Area of Interest (AOI)
Area of Interest (AOI)


Soils
Soil Rating Polygons


A


A/D


B


B/D


C


C/D


D


Not rated or not available


Soil Rating Lines
A


A/D


B


B/D


C


C/D


D


Not rated or not available


Soil Rating Points
A


A/D


B


B/D


C


C/D


D


Not rated or not available


Water Features
Streams and Canals


Transportation
Rails


Interstate Highways


US Routes


Major Roads


Local Roads


Background
Aerial Photography


The soil surveys that comprise your AOI were mapped at
1:15,800.


Warning: Soil Map may not be valid at this scale.


Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.


Please rely on the bar scale on each map sheet for map
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Hydrologic Soil Group


Hydrologic Soil Group— Summary by Map Unit — Western Riverside Area, California (CA679)


Map unit symbol Map unit name Rating Acres in AOI Percent of AOI


GoB Grangeville loamy fine
sand, drained, 0 to 5
percent sl opes


A/D 6.3 97.2%


Tr2 Traver loamy fine sand,
saline-alkali, eroded


B 0.2 2.8%


Totals for Area of Interest 6.5 100.0%


Description


Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.


The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:


Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.


Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.


Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.


Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.


If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.
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Rating Options


Aggregation Method: Dominant Condition


Component Percent Cutoff: None Specified


Tie-break Rule: Higher
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Geotechnical Engineering Investigation report for the proposed commercial development to be located 
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The accompanying report presents our findings, conclusions, and recommendations regarding the 
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proposed project is feasible from a geotechnical viewpoint provided our recommendations are 
incorporated into the design and construction of the project. 
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SALEM ENGINEERING GROUP, INC.  
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GEOTECHNICAL ENGINEERING INVESTIGATION 
PROPOSED COMMERCIAL DEVELOPMENT 


NWC N. SANDERSON AVENUE & COTTONWOOD AVENUE 
SAN JACINTO, CALIFORNIA 


1. PURPOSE AND SCOPE 


This report presents the results of our Geotechnical Engineering Investigation for the Proposed 
Commercial Development to be located at the northwest corner of N. Sanderson Avenue and Cottonwood 
Avenue in the City of San Jacinto, California (see Figure 1, Vicinity Map). 


The purpose of our geotechnical engineering investigation was to observe and sample the subsurface 
conditions encountered at the site, and provide conclusions and recommendations relative to the 
geotechnical aspects of constructing the project as presently proposed. 


The scope of this investigation included a field exploration, laboratory testing, engineering analysis and the 
preparation of this report.  Our field exploration was performed on May 5, 2016 and included the drilling 
of twelve (12) small-diameter soil borings to a maximum depth of 50 feet at the site. Additionally, four (4) 
percolation tests were performed on May 6, 2016 at depths between 5 to 8 feet below existing grade for 
determination of the percolation rate. The locations of the soil borings and percolation tests are depicted on 
Figure 2, Site Plan. A detailed discussion of our field investigation, exploratory boring logs are presented 
in Appendix A.  


Laboratory tests were performed on selected soil samples obtained during the investigation to evaluate 
pertinent physical properties for engineering analyses.  Appendix B presents the laboratory test results in 
tabular and graphic format. 


The recommendations presented herein are based on analysis of the data obtained during the investigation 
and our experience with similar soil and geologic conditions.   


If project details vary significantly from those described herein, SALEM should be contacted to determine 
the necessity for review and possible revision of this report.  Earthwork and Pavement Specifications are 
presented in Appendix C.  If text of the report conflict with the specifications in Appendix C, the 
recommendations in the text of the report have precedence. 


2. PROJECT DESCRIPTION 


We understand that the development of the site will include construction of a total of nine (9) buildings 
and one (1) 8-pump gasoline canopy on a 6.28-acre vacant land. The buildings will include a 3,800 
square-foot convenience store, a 2,800 square-foot fast-food drive-thru restaurant #1, a 3,200 square-foot 
fast-food drive-thru restaurant #2, a 2,800 square-foot fast food restaurant #3, a 1,500 square-foot fast 
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food restaurant #4, a 2,800 square-foot fast food restaurant #5, a 2,400 square-foot retail #1, a 12,500 
square-foot retail #2, and 2,080 square-foot carwash. The canopy will be 4,395 square-foot 8-pump 
gasoline canopy. On-site parking and landscaping are planned to be associated with the development.   


Maximum wall load is expected to be on the order of 2.5 kips per linear foot.  Maximum column load is 
expected to be on the order of 50 kips.  Floor slab soil bearing pressure is expected to be on the order of 
150 psf. A site grading plan was not provided at the time of preparation of this proposal. As the existing 
project area is essentially level, we anticipate that cuts and fills during the earthwork will be minimal and 
limited to providing level building pad and positive site drainage. 


Concrete and asphaltic concrete pavement for parking area, customers travel lanes, and truck lane are to be 
designed for standard duty and heavy-duty traffic loading based on an Equivalent Single Axle Load (ESAL) 
of 18 kips, a maximum load of 60,000 ESAL and a design life of 20 years. The pavement design 
recommendations provided herein are based on the State of California Department (CALTRANS) design 
manual. 


A site grading plan was not available at the time of preparation of this report.  In the event that changes 
occur in the nature or design of the project, the conclusions and recommendations contained in this report 
will not be considered valid unless the changes are reviewed and the conclusions of our report are 
modified.  The site configuration and locations of proposed improvements are shown on the Site Plan, 
Figure 2. 


3. SITE LOCATION AND DESCRIPTION 


The site is semi-triangular in shape and encompasses approximately 6.28 acres.  The site is located on the 
northwest corner of the intersection of N. Sanderson Avenue and Cottonwood Avenue in the City of San 
Jacinto, Riverside County, California (see Vicinity Map, Figure 1).  


The site is currently utilized for agricultural purposes for the cultivation of raw crops. Two palm trees 
were observed on the southeast portion of the site. The site is bounded by a pump-station facility to the 
north, N. Sanderson Avenue to the east, Cottonwood Avenue to the south, and agricultural land to the 
west. The site is relatively flat with no major changes in grade. 


4. FIELD EXPLORATION 


Our field exploration consisted of site surface reconnaissance and subsurface exploration.  The 
exploratory test borings (B-1 through B-12) were drilled on May 5, 2016 in the area shown on the Site 
Plan, Figure 2.  The test borings were advanced with a 4-inch diameter solid flight auger rotated by a 
truck-mounted CME-45C drill rig. The test borings were extended to a maximum depth of 50 feet below 
existing grade.  


The materials encountered in the test borings were visually classified in the field, and logs were recorded 
by a field engineer and stratification lines were approximated on the basis of observations made at the time 
of drilling.  Visual classification of the materials encountered in the test borings were generally made in 
accordance with the Unified Soil Classification System (ASTM D2487).   







 


 
Project No. 3-216-0492 - 3 - 
  
 


A soil classification chart and key to sampling is presented on the Unified Soil Classification Chart, in 
Appendix "A."  The logs of the test borings are presented in Appendix "A."  The Boring Logs include the 
soil type, color, moisture content, dry density, and the applicable Unified Soil Classification System symbol.  
The location of the test borings were determined by measuring from features shown on the Site Plan, 
provided to us.  Hence, accuracy can be implied only to the degree that this method warrants. 


The actual boundaries between different soil types may be gradual and soil conditions may vary.  For a 
more detailed description of the materials encountered, the Boring Logs in Appendix "A" should be 
consulted.  Soil samples were obtained from the test borings at the depths shown on the logs of borings.  
The MCS samples were recovered and capped at both ends to preserve the samples at their natural 
moisture content; SPT samples were recovered and placed in a sealed bag to preserve their natural 
moisture content. The borings were backfilled with soil cuttings after completion of the drilling. 


5. LABORATORY TESTING 


Laboratory tests were performed on selected soil samples to evaluate their physical characteristics and 
engineering properties.  The laboratory-testing program was formulated with emphasis on the evaluation 
of natural moisture, density, shear strength, consolidation potential, expansion index, maximum density 
and optimum moisture determination, and gradation of the materials encountered.  In addition, chemical 
tests were performed to evaluate the corrosivity of the soils to buried concrete and metal.  Details of the 
laboratory test program and the results of laboratory test are summarized in Appendix "B." This 
information, along with the field observations, was used to prepare the final boring logs in Appendix "A." 


6. GEOLOGIC SETTING 


The subject site is located within the northern part of the Peninsular Ranges Geomorphic Province of 
California.  The province varies in width from approximately 30 miles to 100 miles in width.  In general, 
the province consists of rugged mountains underlain by Jurassic metavolcanic and metasedimentary rocks 
and Cretaceous igneous rocks of the Southern California batholith. 


The Peninsular Ranges Province is divided into three northwest-trending fault-bounded structural blocks 
– from west to east -- the Santa Ana Mountains, Perris, and San Jacinto Mountains (Morton and Miller, 
2006).  The Santa Ana Mountains block (west of the subject site) extends from the coast to the Elsinore 
Fault zone, which is located approximately 18 miles southwest of the subject site.  The northeastern 
margin of the Perris structural block, which underlies the subject site, is approximately 5 miles northeast 
of the site.  


The Perris block is underlain by lithologically diverse prebatholithic metasedimentary rocks intruded by 
plutons of the Cretaceous Peninsular Ranges batholith. Supra-batholithic volcanic rocks are preserved in 
the western part of the block. Several erosional and depositional surfaces are developed on the Perris 
block and thin to relatively thick sections of nonmarine, mainly Quaternary sediments discontinuously 
cover the basement (see Regional Geologic Map, Figure 3). 


The most notable geomorphic/geologic feature in the site vicinity is a fault graben associated with 
movement along the Casa Loma Fault and Claremont Fault, the two major strands of the larger San 
Jacinto Fault Zone in the area. This graben is represented by the San Jacinto Basin, a broad sediment-
filled valley containing scattered bedrock hills. 
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The near-surface deposits in the vicinity of the subject site are comprised of recent alluvium consisting 
of unconsolidated sands, silt, and clays derived from erosion of local mountain ranges. The geologic map 
in Figure 3 shows the site to be underlain by Quaternary alluvium (map unit Qa) consisting of alluvial 
sand and clay.  Deposits encountered on the subject site during exploratory drilling are discussed in detail 
in this report. 


7. GEOLOGIC HAZARDS 


7.1 Faulting and Seismicity 


The Peninsular Range has historically been a province of relatively high seismic activity.  The nearest 
faults to the project site are associated with the San Jacinto Fault system located approximately 0.7 miles 
from the site (see Figure 4, Regional Fault Map).  There are no known active fault traces in the project 
vicinity.  Based on mapping and historical seismicity, the seismicity of the Peninsular Range has been 
generally considered high by the scientific community.  The project area is not within an Alquist-Priolo 
Earthquake Fault (Special Studies) Zone and will not require a special site investigation by an 
Engineering Geologist. Soils on site are classified as Site Class D in accordance with Chapter 16 of the 
California Building Code.   


The proposed structures are determined to be in Seismic Design Category E. To determine the distance of 
known active faults within 100 miles of the site, we used the United States Geological Survey (USGS) web-
based application 2008 National Seismic Hazard Maps - Fault Parameters.  Site latitude is 33.7880° North; 
site longitude is 117.0079° West. The ten closest active faults are summarized below in Table 7.1. 


TABLE 7.1 
REGIONAL FAULT SUMMARY 


Fault Name 
Distance 
to Site 
(miles) 


Maximum Earthquake 
Magnitude, Mw 


San Jacinto; A+CC+B+SM 0.7 7.6 
San Jacinto; SJV+A+CC+B+SM 1.7 7.9 


San Jacinto; SBV+SJV 3.3 7.4 
S. San Andreas; PK+CH+CC+BB+NM 


+SM+NSB+SSB+BG+CO 16.0 8.2 


S. San Andreas; BG+CO 16.4 7.4 
Elsinore; W+GI 19.0 7.3 


Elsinore; W+GI+T+J+CM 19.4 7.9 
San Jacinto; SBV 20.6 7.1 


Pinto Mtn 24.7 7.3 
S. San Andreas; PK+CH+CC+BB+NM 


+SM+NSB 27.8 8.0 


The faults tabulated above and numerous other faults in the region are sources of potential ground motion. However, 


earthquakes that might occur on other faults throughout California are also potential generators of significant ground motion 


and could subject the site to intense ground shaking. 
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7.2 Surface Fault Rupture 


The site is not within a currently established State of California Earthquake Fault Zone for surface fault 
rupture hazards. No active faults with the potential for surface fault rupture are known to pass directly 
beneath the site. Therefore, the potential for surface rupture due to faulting occurring beneath the site during 
the design life of the proposed development is considered low. 


7.3 Ground Shaking 


We used the USGS web-based application US Seismic Design Maps to estimate the peak ground 
acceleration adjusted for site class effects (PGAM).  Because of the proximity to the subject site and the 
maximum probable events for these faults, it appears that a maximum probable event along the fault 
zones could produce a peak horizontal acceleration of approximately 0.926 g (2% probability of being 
exceeded in 50 years).  While listing PGA is useful for comparison of potential effects of fault activity in a 
region, other considerations are important in seismic design, including frequency and duration of motion 
and soil conditions underlying the site. 


7.4 Liquefaction 


Soil liquefaction is a state of soil particles suspension caused by a complete loss of strength when the 
effective stress drops to zero.  Liquefaction normally occurs under saturated conditions in soils such as sand 
in which the strength is purely frictional.  Primary factors that trigger liquefaction are: moderate to strong 
ground shaking (seismic source), relatively clean, loose granular soils (primarily poorly graded sands and 
silty sands), and saturated soil conditions (shallow groundwater). Due to the increasing overburden pressure 
with depth, liquefaction of granular soils is generally limited to the upper 50 feet of a soil profile. However, 
liquefaction has occurred in soils other than clean sand. 


The soils encountered within the depth of 50 feet on the project site consisted predominately of silty 
sand/sand, silty sand with varying amounts of clay, silty sand/sandy silt with varying amounts of clay, 
sandy silt with varying amounts of clay, and clayey silt. Based on the County of Riverside Geologic 
Hazards Map (2004). The historically highest groundwater is estimated to be at a depth of approximately 
100 feet below existing grade. The Riverside County Office of Information Technology GIS website: 
http://mmc.rivcoit.org/MMC_Public/ Viewer.html?Viewer=MMC_Public shows the subject site to be in 
a moderate liquefaction potential area. Low to very low cohesion strength is associated with the sandy 
soil.  A seismic hazard, which could cause damage to the proposed development during seismic shaking, 
is the post-liquefaction settlement of the liquefied sands. The site was evaluated for liquefaction potential.  
The liquefaction analysis indicated that the soils had a low potential for liquefaction under seismic 
conditions due to the historically highest groundwater being at a depth of approximately 100 feet below 
existing grade. Therefore, no mitigation measures are warranted.  
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7.5 Seismic Densification 


One of the most common phenomena during seismic shaking accompanying any earthquake is the induced 
settlement of loose unconsolidated soils.  Based on site subsurface conditions and the high seismicity of the 
region, any loose granular materials at the site could be vulnerable to this potential hazard.  Our analysis of 
dynamic densification of “dry” soil in the upper 50 feet of existing soil profile was performed.   


For the analysis, a maximum earthquake magnitude of 7.9 Mw and a peak horizontal ground surface 
acceleration of 0.93 g (with a 2 percent probability of exceedance in 50 years) were considered appropriate 
for the analysis.  The seismic densification of dry to damp alluvial sandy soils due to onsite seismic activity 
is calculated to have a total settlement of approximately 3.07 inches.  For relatively uniform soil conditions, 
differential settlement is expected to be approximately one-half of the total settlement.  Therefore, the 
differential settlement is estimated to be 1.54 inches. The proposed site preparation methods 
recommended on our geotechnical report should address these geotechnical issues.  The settlement 
analysis is included in Appendix A. 


7.6 Lateral Spreading 


Lateral spreading is a phenomenon in which soils move laterally during seismic shaking and is often 
associated with liquefaction. The amount of movement depends on the soil strength, duration and intensity 
of seismic shaking, topography, and free face geometry. Due to the relatively flat site topography, we judge 
the likelihood of lateral spreading to be low. 


7.7 Subsidence 


The Riverside County Office of Information Technology GIS website shows the subject site to be in an 
active subsidence potential area. Widespread land subsidence has been observed in the San Jacinto basin 
as the area and its groundwater resources have been developed. In the fault graben to the east of the 
subject site, tectonic subsidence has averaged 0.2 in/yr over the past 40,000 years and subsidence due to 
groundwater withdrawal and aquifer compaction is 1 - 1.2 in/yr (Morton, 1995). Lofgren (1975, 1976) 
reported in studies that periods of subsidence tend to correspond to the periods of increased groundwater 
extraction, and that subsidence has been greater within the graben than on either side. 


SALEM is not aware of subsidence issues in the project site vicinity.  No subsidence-related ground 
fissures are mapped at or near the site (Bedrosian and Roffers, 2010).  Based on the depth to groundwater 
exceeding 100 feet near the subject site, subsidence-related differential settlement on the scale of the 
project site is considered negligible.   


7.8 Collapsible/Expansive or Hydroconsolidatable Soils 


Test data in this geotechnical report show that soil samples consolidated from approximately 9 to 10 
percent after a maximum 12.8 ksf load.  Hydroconsolidation (collapse upon wetting) at a load of 1.6 ksf 
was approximately 1.5 to 2 percent. Soil samples collected from surface to the proposed foundation 
depths are considered to have a low to moderate expansion potential — the sample tested returned and 
Expansion Index value of 36. The proposed site preparation methods recommended on our geotechnical 
report should address these geotechnical issues – no additional mitigation measure should be required.   
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7.9 Flood and Dam Inundation 


The Riverside County Office of Information Technology GIS website shows the subject site is not located 
in a flood zone (see Figure 5, Flood Zone Map). The subject site is not located in areas of Riverside 
County Integrated Project map S-10, “Dam Failure Inundation Zones.” 


7.10 Landslides/Slope Instability/Debris Flow 


The subject site is on a gently (<5%) sloping grade, over 3/4 mile from the nearest significant topographic 
change.  As such, landslide/ slope instability/rock fall issues pose a very low risk. Due to the site’s 
distance from significant topography, topography-related debris flows are a low risk. 


7.11 Wind and Water Erosion 


Based on SALEM’s soil boring logs for the subject site, surface soils consist predominantly of medium 
dense to slightly loose silty sand with varying amounts of clay, medium dense to slightly loose silty 
sand/sandy silt with varying amounts of clay, and firm to slightly soft sandy silt with varying amounts of 
clay.  Soils of this composition and consistency have been shown to possess good resistance to wind and 
water erosion.  The site is essentially flat, minimizing the potential for water erosion.  The site will be 
completely covered by buildings, pavement or landscaping after development, minimizing long-term 
wind erosion potential. 


7.12 Tsunamis and Seiches 


The site is not located within a coastal area. Therefore, tsunamis (seismic sea waves) are not considered a 
significant hazard at the site.  Seiches are large waves generated in enclosed bodies of water in response to 
ground shaking.  No major water-retaining structures are located immediately up gradient from the project 
site.  Flooding from a seismically-induced seiche is considered unlikely.  


8. SOIL AND GROUNDWATER CONDITIONS 


8.1 Subsurface Conditions 


The subsurface conditions encountered appear typical of those found in the geologic region of the site. In 
general, the soils within the depth of exploration consisted of alluvium deposits of loose to dense silty 
sand/sand, loose to medium dense silty sand with varying amounts of clay, loose to medium dense silty 
sand/sandy silt with varying amounts of clay, soft to stiff sandy silt with varying amounts of clay, and 
very stiff clayey silt.  


No significant fill was encountered in our borings.  Fill soils may be present onsite between our test 
boring locations. Verification of the extent of fill should be determined during site grading. Field and 
laboratory tests suggest that the deeper native soils are moderately strong and slightly compressible.  
These soils extended to the termination depth of our borings. 


The soils were classified in the field during the drilling and sampling operations.  The stratification lines 
were approximated by the field engineer on the basis of observations made at the time of drilling.  The 
actual boundaries between different soil types may be gradual and soil conditions may vary.  For a more 
detailed description of the materials encountered, the Boring Logs in Appendix "A" should be consulted.  
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The Boring Logs include the soil type, color, moisture content, dry density, and the applicable Unified 
Soil Classification System symbol.  The locations of the test borings were determined by measuring from 
feature shown on the Site Plan, provided to us.  Hence, accuracy can be implied only to the degree that 
this method warrants. 


8.2 Groundwater 


The test boring locations were checked for the presence of groundwater during and after the drilling 
operations.  Free groundwater was not encountered during this investigation.  The historically highest 
groundwater is anticipated to be at a depth of approximately 100 feet below existing grade.   


It should be recognized that water table elevations may fluctuate with time, being dependent upon seasonal 
precipitation, irrigation, land use, localized pumping, and climatic conditions as well as other factors.  
Therefore, water level observations at the time of the field investigation may vary from those encountered 
during the construction phase of the project.  The evaluation of such factors is beyond the scope of this 
report.  


8.3 Soil Corrosion Screening 


Excessive sulfate in either the soil or native water may result in an adverse reaction between the cement in 
concrete and the soil.  The 2011 Edition of ACI 318 (ACI 318) has established criteria for evaluation of 
sulfate and chloride levels and how they relate to cement reactivity with soil and/or water.   


A soil sample was obtained from the project site and was tested for the evaluation of the potential for 
concrete deterioration or steel corrosion due to attack by soil-borne soluble salts and soluble chloride.   


The water-soluble sulfate concentration in the saturation extract from the soil sample was detected to be 50 
mg/kg.  ACI 318 Tables 4.2.1 and 4.3.1 outline exposure categories, classes, and concrete requirements by 
exposure class. ACI 318 requirements for site concrete based upon soluble sulfate are summarized in Table 
8.3 below. 


TABLE 8.3 
WATER SOLUBLE SULFATE EXPOSURE REQUIREMENTS 


The water-soluble chloride concentration detected in saturation extract from the soil samples was 46 mg/kg.  
This level of chloride concentration is not considered to be corrosive.  It is recommended that a qualified 
corrosion engineer be consulted regarding protection of buried steel or ductile iron piping and conduit or, 
at a minimum, applicable manufacturer’s recommendations for corrosion protection of buried metal pipe 
be closely followed. 


Water Soluble 
Sulfate (SO4) in 


Soil, Percentage by 
Weight 


Exposure 
Severity 


Exposure 
Class 


Maximum 
w/cm Ratio 


Minimum 
Concrete 


Compressive 
Strength 


Cementations 
Materials 


Type 


0.0050 Not 
Applicable S0 N/A 2,500 psi No Restriction 
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8.4 Percolation Testing 


Four percolation tests (P-1 through P-4) were performed within assumed infiltration areas and were 
conducted in accordance with in accordance with the guidelines established by the County of Riverside. 
The approximate locations of the percolation tests are shown on the attached Site Plan, Figure 2.   


Four 8-inch diameter boreholes were advanced to depths of approximately between 5 to 8 feet below 
existing grade.  The holes were pre-saturated a minimum of 18 hours and maximum of 24 hours before 
percolation testing commenced.   


Percolation rates were measured by filling the test holes with clean water and measuring the water drops 
at a certain time interval. The percolation rate data are presented in tabular format at the end of this 
Report. The difference in the percolation rates are reflected by the varied type of soil materials at the 
bottom of the test holes.  The test results are shown on the table below. 


TABLE 8.4 
PERCOLATION TEST RESULTS 


Test No. Depth 
(feet) 


Measured 
Percolation Rate 


(min/inch) 


Tested 
Infiltration Rate* 


(inch/hour) 
Soil Type 


P-1 8 35.7 0.13 Sandy SILT (ML) w/ clay 


P-2 8 6.4 0.70 Silty SAND (SM) 


P-3 7 25.0 0.17 Sandy SILT (ML)w/ trace clay 


P-4 5 20.8 0.23 Sandy SILT (ML)w/ trace clay 
* Tested infiltration Rate = (∆H 60 r) / (∆t(r + 2Havg)) 


The soil infiltration or percolation rates are based on tests conducted with clear water.  The 
infiltration/percolation rates may vary with time as a result of soil clogging from water impurities.  The 
infiltration/percolation rates will deteriorate over time due to the soil conditions and an appropriate factor 
of safety (FS) may be applied.  The owner or civil engineer may elect to use a lower FS for the design; 
however, more frequent maintenance will be expected. The soils may also become less permeable to 
impermeable if the soil is compacted. Thus, periodic maintenance consisting of clearing the bottom of 
the drainage system of clogged soils should be expected.   


The infiltration/percolation rate may become slower if the surrounding soil is wet or saturated due to 
prolonged rainfalls.  Additional percolation tests may be conducted at bottom of the drainage system 
during construction to verify the infiltration/percolation rate. Groundwater, if closer to the bottom of the 
drainage system, will also reduce the infiltration/percolation rate. 


The scope of our services did not include a groundwater study and was limited to the performance of 
percolation testing and soil profile description, and the submitted data only.  Our services did not include 
those associated with septic system design.  Neither did services include an Environmental Site Assessment 
for the presence or absence of hazardous and/or toxic materials in the soil, groundwater, or atmosphere; or 
the presence of wetlands. 
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Any statements, or absence of statements, in this report or on any boring logs regarding odors, unusual or 
suspicious items, or conditions observed, are strictly for descriptive purposes and are not intended to convey 
engineering judgment regarding potential hazardous and/or toxic assessment.  The geotechnical engineering 
information presented herein is based upon professional interpretation utilizing standard engineering 
practices.  The work conducted through the course of this investigation, including the preparation of this 
report, has been performed in accordance with the generally accepted standards of geotechnical engineering 
practice, which existed in the geographic area at the time the report was written.  No other warranty, express 
or implied, is made. 


Please be advised that when performing percolation testing services in relatively small diameter borings, 
that the testing may not fully model the actual full scale long term performance of a given site.  This is 
particularly true where percolation test data is to be used in the design of large infiltration system such as 
may be proposed for the site.  The measured percolation rate includes dispersion of the water at the sidewalls 
of the boring as well as into the underlying soils.  Subsurface conditions, including percolation rates, can 
change over time as fine-grained soils migrate.  It is not warranted that such information and interpretation 
cannot be superseded by future geotechnical engineering developments.  We emphasize that this report is 
valid for the project outlined above and should not be used for any other sites. 


9. CONCLUSIONS AND RECOMMENDATIONS 


9.1 General 


9.1.1 Based upon the data collected during this investigation, and from a geotechnical engineering 
standpoint, it is our opinion that the site is suitable for the proposed construction of improvements 
at the site as planned, provided the recommendations contained in this report are incorporated 
into the project design and construction. Conclusions and recommendations provided in this 
report are based on our review of available literature, analysis of data obtained from our field 
exploration and laboratory testing program, and our understanding of the proposed development 
at this time. 


9.1.2 The primary geotechnical constraints identified in our investigation is the presence of potentially 
compressible material at the site. Recommendations to mitigate the effects of these soils are 
provided in this report. 


9.1.3 Fill materials may be present on site between boring locations. Undocumented fill materials 
are not suitable to support any future structures and should be excavated and replaced with 
Engineered Fill.  Prior to fill placement, SALEM should inspect the bottom of the excavation 
to verify the bottom condition. 


9.1.4 The site is currently utilized for agricultural purposes for the cultivation of crops. Two palm 
trees were observed on the southeast portion of the site.  Surface vegetation consisting of grasses 
and other similar vegetation should be removed by stripping to a sufficient depth to remove 
organic-rich topsoil. The upper 4 to 10 inches of the soils containing, vegetation, roots and other 
objectionable organic matter encountered at the time of grading should be stripped and removed 
from the surface.  Deeper stripping may be required in localized areas. The stripped vegetation, 
will not be suitable for use as Engineered Fill or within 5 feet of building pads or within pavement 
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areas.  However, stripped topsoil may be stockpiled and reused in landscape or non-structural 
areas or exported from the site. 


9.1.5 Tree root systems in proposed improvement areas should be removed to a minimum depth of 3 
feet and to such an extent which would permit removal of all roots greater than ½ inch in 
diameter.  Tree roots removed in parking areas may be limited to the upper 1½ feet of the ground 
surface.  Backfill of tree root excavations is not permitted until all exposed surfaces have been 
inspected and the Soils Engineer is present for the proper control of backfill placement and 
compaction. Burning in areas which are to receive fill materials shall not be permitted. 


9.1.6 Site demolition activities shall include removal of all surface obstructions not intended to be 
incorporated into final site design.  In addition, underground buried structures and/or utility lines 
encountered during demolition and construction should be properly removed and the resulting 
excavations backfilled with Engineered Fill.  It is suspected that possible demolition activities of 
the existing structures may disturb the upper soils.  After demolition activities, it is recommended 
that disturbed soils be removed and/or recompacted.  


9.1.7 The majority of the upper soils within the project site are identified primarily as silty sand with 
varying amounts of clay, silty sand/sandy silt with varying amounts of clay, and sandy silt with 
varying amounts of clay.  The clayey soils exhibit a low to moderate swell potential (EI=36) and 
are subject to volumetric changes if moisture contents vary.  The clayey soil, in its present 
condition, possess minor to moderate hazards to construction in terms of possible post-
construction movement of the foundations and floor systems if no mitigation measures are 
employed.  The estimated swell pressures of the clayey material may cause movement affecting 
slabs and brittle exterior finishes.  Accordingly, measures are considered necessary to reduce 
anticipated soil movement.  


9.1.8 To minimize the potential soil movement due to expansive soil conditions, it is recommended 
that the upper 12 inches of soil beneath the required granular aggregate subbase within slab on 
grade and exterior flatwork areas be removed and replaced with Non-Expansive Engineered Fill 
meeting the requirements of section 9.4. The soils with an EI greater than 20 (EI>20) may be 
placed below a depth of 12 inches within the building pad and exterior flatwork areas or in the 
parking and non-structural areas. 


9.1.9 Loose to medium dense sandy soils were encountered within the soil borings at the project site.  
A seismic hazard, which could cause damage to the proposed development during seismic 
shaking, is the seismic induced settlement of loose unconsolidated soils.  Our analysis of 
dynamic densification of “dry” soil in the upper 50 feet of existing soil profile was performed.  
The seismic densification of slightly moist alluvial sandy soils due to onsite seismic activity is 
calculated to have a total settlement of approximately 3.07 inches.  Mitigation measures are 
recommended to minimize structural damage due to the seismic settlement.  The potential for 
structural damage at the site can be minimized by using geogrid, a structural slab system, stone 
columns, or supporting the building on a deep foundation system. 


9.1.10 Geogrid is a commonly and economically method to reduce structural damage due to seismic 
induced settlement.  This method has been accepted by cities and counties throughout 
California, and implemented into design and construction of many retail buildings.  However, 







 


 
Project No. 3-216-0492 - 12 - 
  
 


this method may not be accepted by some local jurisdictions.  We have no control for the 
acceptance of this method for this project.  To use the geogrid method, it’s recommended the 
proposed buildings be designed and the structural drawings be prepared after this report is 
approved by the City of San Jacinto or County of Riverside. 


9.1.11 Recommendations for the geogrid system (option 1) are provided herein. As an alternative to 
the use of geogrid, the proposed structures may be supported by a structural slab system.  A 
structural slab system will help reduce structural damage caused by seismic densification.  
Recommendations for a structural slab system (option 2) are provided in the Foundation’s 
section of this report.  


9.1.12 In lieu of the geogrid reinforcement method or the structural slab system, the buildings may be 
supported on deep foundations or by utilizing stone columns.  Recommendations for a deep 
foundation system or the stone column method may be provided to the client by Salem 
Engineering Group, Inc. upon request. 


9.1.13 All references to relative compaction and optimum moisture content in this report are based on 
ASTM D 1557 (latest edition). 


9.1.14 SALEM shall review the project drainage plans, foundation plans, and structural plans and 
specifications prior to final design submittal to assess whether our recommendations have been 
properly implemented and evaluate if additional analysis and/or recommendations are required. 
If SALEM is not provided plans and specifications for review, we cannot assume any 
responsibility for the future performance of the project. 


9.1.15 SALEM shall be present at the site during site demolition and preparation to observe site 
clearing/demolition, preparation of exposed surfaces after clearing, and placement, treatment and 
compaction of fill material. 


9.1.16 SALEM's observations should be supplemented with periodic compaction tests to establish 
substantial conformance with these recommendations.  Moisture content of footings and slab 
subgrade should be tested immediately prior to concrete placement.  SALEM should observe 
foundation excavations prior to placement of reinforcing steel or concrete to assess whether the 
actual bearing conditions are compatible with the conditions anticipated during the preparation 
of this report. 


9.2 Seismic Design Criteria 


9.2.1 For seismic design of the structures, and in accordance with the seismic provisions of the 2013 
CBC, our recommended parameters are shown below.  These parameters are based on 
Probabilistic Ground Motion of 2% Probability of Exceedance in 50 years.  The Site Class was 
determined based on the results of our field exploration.  
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TABLE 9.2.1 
2013 CBC SEISMIC DESIGN PARAMETERS 


Seismic Item Symbol Value 2010 ASCE 7 or 
2013 CBC Reference 


Site Coordinates (Datum = NAD 83)  33.7880 Lat 
-117.0079 Lon  


Site Class -- D ASCE 7 Table 20.3 


Soil Profile Name -- Stiff Soil ASCE 7 Table 20.3 


Risk Category -- II CBC Table 1604.5 


Site Coefficient for PGA FPGA 1.000 ASCE 7 Table 11.8-1 


Peak Ground Acceleration 
(adjusted for Site Class effects) 


PGAM 0.926 g ASCE 7 Equation 
11.8-1 


Seismic Design Category SDC E ASCE 7 Table 11.6-1 
& 2 


Mapped Spectral Acceleration 
(Short period - 0.2 sec) SS 2.409 g CBC Figure 


1613.3.1(1-6) 


Mapped Spectral Acceleration 
(1.0 sec. period) 


S1 1.048 g CBC Figure 
1613.3.1(1-6) 


Site Class Modified Site Coefficient Fa 1.000 CBC Table 
1613.3.3(1) 


Site Class Modified Site Coefficient Fv 1.500 CBC Table 
1613.3.3(2) 


MCE Spectral Response Acceleration 
(Short period - 0.2 sec)     SMS = Fa SS SMS 2.409 g CBC Equation 16-37 


MCE Spectral Response Acceleration 
(1.0 sec. period)                SM1 = Fv S1 SM1 1.572 g CBC Equation 16-38 


Design Spectral Response Acceleration  
SDS=⅔SMS     (short period - 0.2 sec) SDS 1.606 g CBC Equation 16-39 


Design Spectral Response Acceleration   
SD1=⅔SM1      (1.0 sec. period) SD1 1.048 g CBC Equation 16-40 


9.2.2 Conformance to the criteria in the above table for seismic design does not constitute any kind of 
guarantee or assurance that significant structural damage or ground failure will not occur if a 
large earthquake occurs. The primary goal of seismic design is to protect life, not to avoid all 
damage, since such design may be economically prohibitive. 


9.3 Soil and Excavation Characteristics 


9.3.1 Based on the soil conditions encountered in our soil borings, the onsite soils can be excavated 
with moderate effort using conventional excavation equipment. 
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9.3.2 It is the responsibility of the contractor to ensure that all excavations and trenches are properly 
shored and maintained in accordance with applicable Occupational Safety and Health 
Administration (OSHA) rules and regulations to maintain safety and maintain the stability of 
adjacent existing improvements. 


9.3.3 The upper soils within the project site are identified primarily as loose to medium dense silty 
sand with varying amounts of clay, loose to medium dense silty sand/sandy silt with varying 
amounts of clay, soft to stiff sandy silt with varying amounts of clay. The clayey soils are 
moisture-sensitive and moderately expansive. 


9.3.4 The near surface soils identified as part of our investigation are, generally, slightly moist to 
moist due to the absorption characteristics of the soil.  Earthwork operations may encounter 
very moist unstable soils which may require removal to a stable bottom.  Exposed native soils 
exposed as part of site grading operations shall not be allowed to dry out and should be kept 
continuously moist prior to placement of subsequent fill.   


9.4 Materials for Fill 


9.4.1 The upper on-site, native soils are predominately silty sand with varying amounts of clay, silty 
sand/sandy silt with varying amounts of clay, and sandy silt with varying amounts of clay.  The 
test results indicate that the clayey soils have a low to moderate expansion potential (EI=36).   


9.4.2 It is recommended that the upper 12 inches of soil within the building slab and exterior flatwork 
areas be replaced with “non-expansive” fill of silty sand or sandy silt with an Expansion Index 
equal to or less than 20.  The replacement soils should extend 5 feet beyond the perimeter of 
the building.   The soils with an EI greater than 20 (EI>20) may be placed below a depth of 12 
inches within the buildings pad and exterior flatwork areas or in the parking and non-structural 
areas.  The exposed native soils in the excavation should not be allowed to dry out and should 
be kept continuously moist prior to backfilling.   


9.4.3 Import soil intended for use as Non-Expansive Engineered Fill soil, shall be well-graded, slightly 
cohesive silty fine sand or sandy silt, with relatively impervious characteristics when compacted.  
A clean sand or very sandy soil is not acceptable for this purpose.  A sandy soil will allow the 
surface water to drain into the expansive clayey soils below, which may result in unacceptable 
swelling. This material should be approved by the Engineer prior to use and should typically 
possess the soil characteristics summarized below in Table 9.4.3. 


TABLE 9.4.3 
IMPORT FILL REQUIREMENTS 


Minimum Percent Passing No. 200 Sieve 20 


Maximum Percent Passing No. 200 Sieve 50 


Maximum Particle Size 3" 


Maximum Plasticity Index 12 


Maximum CBC Expansion Index 20 
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9.4.4 The preferred materials specified for Engineered Fill are suitable for most applications with the 
exception of exposure to erosion.  Project site winterization and protection of exposed soils 
during the construction phase should be the sole responsibility of the Contractor, since they 
have complete control of the project site. 


9.4.5 Environmental characteristics and corrosion potential of import soil materials should also be 
considered.  


9.4.6 Proposed import materials should be sampled, tested, and approved by SALEM prior to its 
transportation to the site.  


9.5 Grading 


9.5.1 A SALEM representative should be present during all site clearing and grading operations to test 
and observe earthwork construction.  This testing and observation is an integral part of our service 
as acceptance of earthwork construction is dependent upon compaction of the material and the 
stability of the material.  The Geotechnical Engineer may reject any material that does not meet 
compaction and stability requirements.  Further recommendations of this report are predicated 
upon the assumption that earthwork construction will conform to recommendations set forth in 
this section as well as other portions of this report. 


9.5.2 A preconstruction conference should be held at the site prior to the beginning of grading 
operations with the owner, contractor, civil engineer and geotechnical engineer in attendance. 


9.5.3 The site is currently utilized for agricultural purposes for the cultivation of crops. Two palm 
trees were observed on the southeast portion of the site. Surface vegetation consisting of grasses 
and other similar vegetation should be removed by stripping to a sufficient depth to remove 
organic-rich topsoil. The upper 4 to 10 inches of the soils containing, vegetation, roots and other 
objectionable organic matter encountered at the time of grading should be stripped and removed 
from the surface.  Deeper stripping may be required in localized areas. The stripped vegetation, 
will not be suitable for use as Engineered Fill or within 5 feet of building pads or within pavement 
areas.  However, stripped topsoil may be stockpiled and reused in landscape or non-structural 
areas or exported from the site. 


9.5.4 Tree root systems in proposed improvement areas should be removed to a minimum depth of 3 
feet and to such an extent which would permit removal of all roots greater than ½ inch in 
diameter.  Tree roots removed in parking areas may be limited to the upper 1½ feet of the ground 
surface.  Backfill of tree root excavations is not permitted until all exposed surfaces have been 
inspected and the Soils Engineer is present for the proper control of backfill placement and 
compaction. Burning in areas which are to receive fill materials shall not be permitted. 


9.5.5 Site demolition activities shall include removal of all surface obstructions not intended to be 
incorporated into final site design.  In addition, underground buried structures and/or utility lines 
encountered during demolition and construction should be properly removed and the resulting 
excavations backfilled with Engineered Fill.  It is suspected that possible demolition activities of 
the existing structures may disturb the upper soils.  After demolition activities, it is recommended 
that disturbed soils be removed and/or recompacted. 
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9.5.6 To minimize the potential soil movement due to expansive soil condition, it is recommended that 
the upper 12 inches of soil beneath the required granular aggregate subbase within slab on grade 
and exterior flatwork areas be removed and replaced with Non-Expansive Engineered Fill 
meeting the requirements of section 9.4. The soils with an EI greater than 20 (EI>20) may be 
placed below a depth of 12 inches within the building pad and exterior flatwork areas or in the 
parking and non-structural areas. 


9.5.7 Any fill materials encountered during grading should be removed and replaced with engineered 
fill.  The actual depth of the overexcavation and recompaction should be determined by our 
field representative during construction. 


9.5.8 All Engineered Fill (including scarified ground surfaces and backfill) should be placed in thin 
lifts to allow for adequate bonding and compaction (typically 6 to 8 inches in loose thickness).  


9.5.9 All Engineered Fill soils should be moisture conditioned to near optimum moisture content and 
compacted to at least 95% (90 % for cohesive soils) relative compaction. 


9.5.10 Non-Expansive Engineered Fill and non-cohesive soils should be placed, moisture conditioned 
to near optimum moisture content, and compacted to at least 95 percent relative compaction. 


9.5.11 Within pavement and canopy areas, it is recommended that overexcavation and recompaction be 
performed to at least 18 inches below existing grade or finish grade, whichever is deeper. In 
addition, the upper 12 inches of final pavement subgrade, whether completed at-grade, by 
excavation, or by filling, should be uniformly moisture-conditioned to no less than the optimum 
moisture content and compacted to at least 95% (90% for cohesive soils) relative compaction. 


9.5.12 Prior to placement of fill soils, the upper 8 to 10 inches of native subgrade soils should be 
scarified, moisture-conditioned to no less than the optimum moisture content and recompacted 
to a minimum of 95 percent (90 percent for cohesive soils) of the maximum dry density based on 
ASTM D1557-07 Test Method. 


9.5.13 An integral part of satisfactory fill placement is the stability of the placed lift of soil. If placed 
materials exhibit excessive instability as determined by a SALEM field representative, the lift 
will be considered unacceptable and shall be remedied prior to placement of additional fill 
material. Additional lifts should not be placed if the previous lift did not meet the required dry 
density or if soil conditions are not stable.  


9.5.14 Final pavement subgrade should be finished to a smooth, unyielding surface.  We further 
recommend proof-rolling the subgrade with a loaded water truck (or similar equipment with high 
contact pressure) to verify the stability of the subgrade prior to placing aggregate base. 


9.5.15 The most effective site preparation alternatives will depend on site conditions prior to grading. 
We should evaluate site conditions and provide supplemental recommendations immediately 
prior to grading, if necessary. 


9.5.16 We do not anticipate groundwater or seepage to adversely affect construction if conducted during 
the drier moths of the year (typically summer and fall). However, groundwater and soil moisture 
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conditions could be significantly different during the wet season (typically winter and spring) as 
surface soil becomes wet; perched groundwater conditions may develop. Grading during this 
time period will likely encounter wet materials resulting in possible excavation and fill placement 
difficulties. Project site winterization consisting of placement of aggregate base and protecting 
exposed soils during construction should be performed.  If the construction schedule requires 
grading operations during the wet season, we can provide additional recommendations as 
conditions warrant. 


9.5.17 The wet soils may become non conducive to site grading as the upper soils yield under the 
weight of the construction equipment.  Therefore, mitigation measures should be performed 
for stabilization.  Typical remedial measures include: discing and aerating the soil during dry 
weather; mixing the soil with dryer materials; removing and replacing the soil with an approved 
fill material or placement of crushed rocks or aggregate base material; or mixing the soil with 
an approved lime or cement product.  The most common remedial measure of stabilizing the 
bottom of the excavation due to wet soil condition is to reduce the moisture of the soil to near 
the optimum moisture content by having the subgrade soils scarified and aerated or mixed with 
drier soils prior to compacting.  However, the drying process may require an extended period 
of time and delay the construction operation.  To expedite the stabilizing process, crushed rock 
may be utilized for stabilization provided this method is approved by the owner for the cost 
purpose.  If the use of crushed rock is considered, it is recommended that the upper soft and 
wet soils be replaced by 6 to 24 inches of ¾-inch to 1-inch crushed rocks.  The thickness of the 
rock layer depends on the severity of the soil instability.  The recommended 6 to 24 inches of 
crushed rock material will provide a stable platform.  It is further recommended that lighter 
compaction equipment be utilized for compacting the crushed rock.  A layer of geofabric is 
recommended to be placed on top of the compacted crushed rock to minimize migration of soil 
particles into the voids of the crushed rock, resulting in soil movement.  Although it is not 
required, the use of geogrid (e.g. Tensar BX 1100 or TX 140) below the crushed rock will 
enhance stability and reduce the required thickness of crushed rock necessary for stabilization. 
Our firm should be consulted prior to implementing remedial measures to provide appropriate 
recommendations. 


9.6 Option 1 - Shallow Foundations with Geogrid 


9.6.1 The site is suitable for use of conventional shallow foundations consisting of continuous strip 
footings in combination with isolated spread footings bearing on geogrid reinforced Engineered 
Fill. 


9.6.2 Subsurface soils within the site are prone to densification under high ground shaking 
acceleration during an earthquake.  Our preliminary calculations indicated that the building 
areas, and at least 5 feet beyond, should be over-excavated to a depth of 5 feet below finish 
grade or 3 feet below proposed footings, whichever is greater, and the resulting excavation 
should be backfilled with a layered system of Engineered Fill and geogrid reinforcing fabric.  
Any undocumented and uncompacted fills encountered during grading should be removed and 
replaced with engineered fill.  The depth of the over-excavation should be measured from 
existing ground or rough pad grade, whichever is greater.  A preliminary design procedure is 
provided below.  Final design will be provided by the geogrid manufacturer along with our 
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office.  Global seismic induced settlement of the site is still anticipated when seismic 
densification occurs. 


Prior to placing the geogrid, the bottom of the subgrade should be scarified to a depth of 8 
inches, moisture conditioned to near optimum moisture, and recompacted to a minimum of 95 
percent (90% for cohesive soil) relative compaction based on ASTM D 1557 (Latest Edition).   


The first layer of geogrid reinforcement will be placed directly on the prepared subgrade at a 
depth of 5 feet below finish grade or 3 feet below proposed footings, whichever is deeper.  The 
geogrid material should be overlapped a minimum of 3 feet in all directions.  The interlock 
between the geogrid and Engineered Fill will provide load transfer.  No vehicles may traverse 
the geogrid prior to placement of the Engineered Fill cover.  The next layer of geogrid should 
be placed on top of the compacted Engineered Fill.  This and subsequent layers need only be 
overlapped a minimum of 1 foot on all sides.  The fill soils excavated from the area beneath 
the structure may be moisture conditioned and recompacted between geogrid layers as 
reinforced fill.  The reinforced fill should be moisture conditioned to near optimum moisture 
content and recompacted to a minimum of 95 percent (90% for cohesive soil) of the maximum 
dry density based on ASTM D 1557 Test Method.  


A total of three (3) geogrid layers, including the layer at the base of the excavation should be 
installed at vertical increments of 1 foot.  The geogrid layers should extend to a minimum of 5 
feet beyond the exterior footing perimeter of the structure.  The geogrid reinforcement fabric 
should consist of Tensar® TX7 Geogrid.  Any additional unstable soils within building areas 
should be excavated and backfilled with Engineered Fill.  It is recommended that the entire site 
be excavated at once, and soils be stockpiled on adjacent or nearby properties.  The geogrid 
and excavated soil may then be placed and recompacted as recommended herein.  It is further 
recommended that flexible utility connections be used for the project. 


9.6.3 It is recommended that continuous bearing wall footings to be utilized for the building have a 
minimum width of 15 inches, and a minimum embedment depth of 18 inches below lowest 
adjacent pad grade.  Isolated column footings should have a minimum width of 24 inches, and a 
minimum embedment depth of 18 inches below lowest adjacent pad grade.   


9.6.4 Footing concrete should be placed into neat excavation.  The footing bottoms shall be maintained 
free of loose and disturbed soil. 


9.6.5 Footings proportioned as recommended above may be designed for the maximum allowable soil 
bearing pressures shown in the table below.  


Loading Condition Allowable Bearing 


Dead Load Only 2,000 psf 


Dead-Plus-Live Load 2,500 psf 


Total Load, Including Wind or Seismic Loads 3,325 psf 
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9.6.6 For design purposes, total static settlement not exceeding 1 inch may be assumed for shallow 
foundations.  Differential static settlement should not exceed ½ inch, producing an angular 
distortion of 0.002.  Most of the settlement is expected to occur during construction as the loads 
are applied.  However, additional post-construction settlement may occur if the foundation soils 
are flooded or saturated. The footing excavations should not be allowed to dry out any time prior 
to pouring concrete.  The total settlement due to severe seismic loads is expected to be on the 
order of 3.07 inches. With the geogrid reinforcement, the seismic induced differential 
settlement is expected to be reduced to approximately ½ inch. 


9.6.7 Resistance to lateral footing displacement can be computed using an allowable coefficient of 
friction factor of 0.37 acting between the base of foundations and the supporting native subgrade.   


9.6.8 Lateral resistance for footings can alternatively be developed using an equivalent fluid passive 
pressure of 350 pounds per cubic foot acting against the appropriate vertical native footing faces. 
The frictional and passive resistance of the soil may be combined without reduction in 
determining the total lateral resistance.  An increase of one-third is permitted when using the 
alternate load combination in Section 1605.3.2 of the 2012 IBC/2013 CBC that includes wind or 
earthquake loads.   


9.6.9 Minimum reinforcement for continuous footings should consist of four No. 4 steel reinforcing 
bars; two placed near the top of the footing and two near the bottom. Reinforcement for spread 
footings should be designed by the project structural engineer. 


9.6.10 Underground utilities running parallel to footings should not be constructed in the zone of 
influence of footings. The zone of influence may be taken to be the area beneath the footing and 
within a 1:1 plane extending out and down from the bottom edge of the footing. 


9.6.11 The foundation subgrade should be sprinkled as necessary to maintain a moist condition without 
significant shrinkage cracks as would be expected in any concrete placement.  Prior to placing 
rebar reinforcement, foundation excavations should be evaluated by a representative of SALEM 
for appropriate support characteristics and moisture content.  Moisture conditioning may be 
required for the materials exposed at footing bottom, particularly if foundation excavations are 
left open for an extended period. 


9.7 Option 2 – Structural Slabs 


9.7.1 As an alternative to the geogrid method, the building may be supported on a reinforced 
structural slab foundation system (e.g. mat foundation, modified mat foundation, post-
tensioned slab or stiffened footings with rigid grade beams) to resist damage due to seismic-
induced differential settlement.   


9.7.2 The foundation can be designed utilizing allowable bearing pressure of 1,500 pounds per 
square foot for dead-plus-live loads.  This value may be increased by 1/3 for short duration 
loads such as wind or seismic.  The thickness and reinforcement of the structural slab should 
be determined by the Structural Engineer.   
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 9.7.3 The structural slab should have a minimum depth of 12 inches below the lowest adjacent 
exterior grade.  The structural slab should be supported by at least 2 feet of “non-expansive” 
Engineered Fill.  Any undocumented and uncompacted fills encountered during grading should 
be removed and replaced with engineered fill. 


9.7.4 The total settlement due to foundation loads (static) is not expected to exceed 1 inch.  
Differential settlement due to static loads should be less than ½ inch over 20 feet.  Most of the 
settlement is expected to occur during construction as the loads are applied.  However, 
additional post-construction settlement may occur if the foundation soils are flooded or 
saturated.   


9.7.5 The seismic-induced total and differential settlements are expected to be on the order of 3.07 
inches and 1.54 inches, respectively.  It is further recommended that flexible utility connectors 
be used for this project. 


9.7.6 Resistance to lateral footing displacement can be computed using an allowable friction factor 
of 0.37 acting between the base of foundations and the supporting subgrade.  Lateral resistance 
for footings can alternatively be developed using an equivalent fluid passive pressure of 350 
pounds per cubic foot acting against the appropriate vertical slab faces.  The frictional and 
passive resistance of the soil may be combined without reduction in determining the total lateral 
resistance. 


9.8 Caisson Foundations for Canopy 


9.8.1 It is recommended that the caisson foundation should have a minimum depth of 10 feet below 
the lowest adjacent grade. 


9.8.2 The caissons may be designed using an allowable sidewall friction of 150 psf.  This value is 
for dead-plus-live loads.  An allowable end bearing capacity of 3,000 psf may be used provided 
that the bottom of the caisson is cleaned with the use of a clean-out bucket or equivalent and 
inspected by our representative prior to placement of reinforcement and concrete. An increase 
of one-third is permitted when using the alternate load combination in Section 1605.3.2 of the 
CBC that includes wind or earthquake loads.   


9.8.3 Uplift loads can be resisted by caissons using an allowable sidewall friction of 120 psf of the 
surface area and the weight of the caisson. 


9.8.4 The total static settlement of the caisson footing is not expected to exceed 1 inch.  Differential 
settlement should be less than ½ inch.  Most of the settlement is expected to occur during 
construction as the loads are applied. 


9.8.5 Lateral loads for caissons may be designed utilizing the Isolated Pole Formula and 
Specifications shown on Table 1804.2, Sections 1804.3.1 and 1808.2.2 of the California 
Building Code.  The drilled caissons may be designed for a lateral capacity of 350 pounds per 
square foot per foot of depth below the lowest adjacent grade to a maximum of 5,250 psf. 
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9.8.6 These values may be increased by one-third when using the alternative load combinations in 
Section 1605.3.2 of the IBC that include wind or earthquake loads.  These values should not 
be doubled since the values given herein are higher than the tabular values shown on the Table 
1804.2.  The lateral loading criteria is based on the assumption that the load application is 
applied at the ground level, flexible cap connections applied and a minimum embedment depth 
of 10 feet. 


9.8.7 Sandy soils were encountered at the site.  Casing of the drilled caisson will be required if 
seepage is encountered or the drilled hole has to be left open for an extended period of time. 


9.9 Concrete Slabs-on-Grade 


9.9.1 Slab thickness and reinforcement should be determined by the structural engineer based on the 
anticipated loading. We recommend that non-structural slabs-on-grade be at least 4 inches thick 
and underlain by six (6) inches of compacted granular aggregate subbase material compacted to 
at least 95% relative compaction.   


9.9.2 Granular aggregate subbase material shall conform to ASTM D-2940, Latest Edition (Table 1, 
bases) with at least 95 percent passing a 1½-inch sieve and not more than 8% passing a No. 200 
sieve to prevent capillary moisture rise.   


9.9.3 We recommend reinforcing slabs, at a minimum, with No. 3 reinforcing bars placed 18 inches on 
center, each way. 


9.9.4 Slabs subject to structural loading may be designed utilizing a modulus of subgrade reaction K 
of 140 pounds per square inch per inch.  The K value was approximated based on inter-
relationship of soil classification and bearing values (Portland Cement Association, Rocky 
Mountain Northwest).   


9.9.5 The spacing of crack control joints should be designed by the project structural engineer. In order 
to regulate cracking of the slabs, we recommend that full depth construction joints or control 
joints be provided at a maximum spacing of 15 feet in each direction for 5-inch thick slabs and 
12 feet for 4-inch thick slabs.  


9.9.6 Crack control joints should extend a minimum depth of one-fourth the slab thickness and should 
be constructed using saw-cuts or other methods as soon as practical after concrete placement. 
The exterior floors should be poured separately in order to act independently of the walls and 
foundation system.   


9.9.7 It is recommended that the utility trenches within the structure be compacted, as specified in our 
report, to minimize the transmission of moisture through the utility trench backfill.  Special 
attention to the immediate drainage and irrigation around the structures is recommended.  


9.9.8 Moisture within the structure may be derived from water vapors, which were transformed from 
the moisture within the soils.  This moisture vapor penetration can affect floor coverings and 
produce mold and mildew in the structure.  To minimize moisture vapor intrusion, it is 
recommended that a vapor retarder be installed in accordance with manufacturer’s 







 


 
Project No. 3-216-0492 - 22 - 
  
 


recommendations and/or ASTM guidelines, whichever is more stringent. In addition, ventilation 
of the structure is recommended to reduce the accumulation of interior moisture. 


9.9.9 In areas where it is desired to reduce floor dampness where moisture-sensitive coverings are 
anticipated, construction should have a suitable waterproof vapor retarder (a minimum of 15 mils 
thick polyethylene vapor retarder sheeting, Raven Industries “VaporBlock 15, Stego Industries 
15 mil “StegoWrap” or W.R. Meadows Sealtight 15 mil “Perminator”) incorporated into the floor 
slab design. The water vapor retarder should be decay resistant material complying with ASTM 
E96 not exceeding 0.04 perms, ASTM E154 and ASTM E1745 Class A.  The vapor barrier 
should be placed between the concrete slab and the compacted granular aggregate subbase 
material.  The water vapor retarder (vapor barrier) should be installed in accordance with ASTM 
Specification E 1643-94.   


9.9.10 The concrete maybe placed directly on vapor retarder.  The vapor retarder should be inspected 
prior to concrete placement.  Cut or punctured retarder should be repaired using vapor retarder 
material lapped 6 inches beyond damaged areas and taped.   


9.9.11 The recommendations of this report are intended to reduce the potential for cracking of slabs due 
to soil movement. However, even with the incorporation of the recommendations presented 
herein, foundations, stucco walls, and slabs-on-grade may exhibit some cracking due to soil 
movement. This is common for project areas that contain expansive soils since designing to 
eliminate potential soil movement is cost prohibitive. The occurrence of concrete shrinkage 
cracks is independent of the supporting soil characteristics. Their occurrence may be reduced 
and/or controlled by limiting the slump of the concrete, proper concrete placement and curing, 
and by the placement of crack control joints at periodic intervals, in particular, where re-entrant 
slab corners occur. 


9.9.12 Proper finishing and curing should be performed in accordance with the latest guidelines 
provided by the American Concrete Institute, Portland Cement Association, and ASTM. 


9.10 Lateral Earth Pressures and Frictional Resistance 


9.10.1 Active, at-rest and passive unit lateral earth pressures against footings and walls are summarized 
in the table below: 


Lateral Pressure Conditions Equivalent Fluid Pressure, pcf 


Active Pressure, Drained 40 


At-Rest Pressure, Drained 60 


Passive Pressure 350 


Related Parameters  


Allowable Coefficient of Friction 0.37 


In-Place Soil Density (lbs/ft3) 120 
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9.10.2 Active pressure applies to walls, which are free to rotate.  At-rest pressure applies to walls, which 
are restrained against rotation.  The preceding lateral earth pressures assume sufficient drainage 
behind retaining walls to prevent the build-up of hydrostatic pressure.   


9.10.3 The top one-foot of adjacent subgrade should be deleted from the passive pressure computation.   


9.10.4 A safety factor consistent with the design conditions should be included in their usage.   


9.10.5 For stability against lateral sliding, which is resisted solely by the passive pressure, we 
recommend a minimum safety factor of 1.5.  For stability against lateral sliding, which is resisted 
by the combined passive and frictional resistance, a minimum safety factor of 2.0 is 
recommended.  For lateral stability against seismic loading conditions, we recommend a 
minimum safety factor of 1.1. 


9.10.6 For dynamic seismic lateral loading the following equation shall be used:  


Dynamic Seismic Lateral Loading Equation 


Dynamic Seismic Lateral Load = ⅜γKhH2 


Where: γ = In-Place Soil Density  


Kh = Horizontal Acceleration = ⅔PGAM  


H = Wall Height 


9.11 Retaining Walls 


9.11.1 Retaining and/or below grade walls should be drained with either perforated pipe encased in free-
draining gravel or a prefabricated drainage system.  The gravel zone should have a minimum 
width of 12 inches wide and should extend upward to within 12 inches of the top of the wall.  The 
upper 12 inches of backfill should consist of native soils, concrete, asphaltic-concrete or other 
suitable backfill to minimize surface drainage into the wall drain system.  The gravel should 
conform to Class II permeable materials graded in accordance with the current CalTrans Standard 
Specifications.   


9.11.2 Prefabricated drainage systems, such as Miradrain®, Enkadrain®, or an equivalent substitute, are 
acceptable alternatives in lieu of gravel provided they are installed in accordance with the 
manufacturer’s recommendations.  If a prefabricated drainage system is proposed, our firm 
should review the system for final acceptance prior to installation.   


9.11.3 Drainage pipes should be placed with perforations down and should discharge in a non-erosive 
manner away from foundations and other improvements. The top of the perforated pipe should 
be placed at or below the bottom of the adjacent floor slab or pavements.  The pipe should be 
placed in the center line of the drainage blanket and should have a minimum diameter of 4 inches.  
Slots should be no wider than 1/8-inch in diameter, while perforations should be no more than 
¼-inch in diameter.   
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9.11.4 If retaining walls are less than 5 feet in height, the perforated pipe may be omitted in lieu of weep 
holes on 4 feet maximum spacing.  The weep holes should consist of 2-inch minimum diameter 
holes (concrete walls) or unmortared head joints (masonry walls) and placed no higher than 18 
inches above the lowest adjacent grade.  Two 8-inch square overlapping patches of geotextile 
fabric (conforming to the CalTrans Standard Specifications for "edge drains") should be affixed 
to the rear wall opening of each weep hole to retard soil piping.   


9.11.5 During grading and backfilling operations adjacent to any walls, heavy equipment should not be 
allowed to operate within a lateral distance of 5 feet from the wall, or within a lateral distance 
equal to the wall height, whichever is greater, to avoid developing excessive lateral pressures.  
Within this zone, only hand operated equipment ("whackers," vibratory plates, or pneumatic 
compactors) should be used to compact the backfill soils. 


9.12 Temporary Excavations 


9.12.1 We anticipate that the majority of the sandy site soils will be classified as Cal-OSHA “Type C” 
soil when encountered in excavations during site development and construction. Excavation 
sloping, benching, the use of trench shields, and the placement of trench spoils should conform 
to the latest applicable Cal-OSHA standards.  The contractor should have a Cal-OSHA-approved 
“competent person” onsite during excavation to evaluate trench conditions and make appropriate 
recommendations where necessary.   


9.12.2 It is the contractor’s responsibility to provide sufficient and safe excavation support as well as 
protecting nearby utilities, structures, and other improvements which may be damaged by earth 
movements. All onsite excavations must be conducted in such a manner that potential surcharges 
from existing structures, construction equipment, and vehicle loads are resisted. The surcharge 
area may be defined by a 1:1 projection down and away from the bottom of an existing foundation 
or vehicle load.  


9.12.3 Temporary excavations and slope faces should be protected from rainfall and erosion.  Surface 
runoff should be directed away from excavations and slopes. 


9.12.4 Open, unbraced excavations in undisturbed soils should be made according to the slopes 
presented in the following table: 


RECOMMENDED EXCAVATION SLOPES 


Depth of Excavation (ft) Slope (Horizontal : Vertical) 


0-5 1:1 


5-10 2:1 


9.12.5 If, due to space limitation, excavations near property lines or existing structures are performed in 
a vertical position, slot cuts, braced shorings or shields may be used for supporting vertical 
excavations.  Therefore, in order to comply with the local and state safety regulations, a properly 
designed and installed shoring system would be required to accomplish planned excavations and 
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installation.  A Specialty Shoring Contractor should be responsible for the design and installation 
of such a shoring system during construction.   


9.12.6 Braced shorings should be designed for a maximum pressure distribution of 30H, (where H is the 
depth of the excavation in feet).  The foregoing does not include excess hydrostatic pressure or 
surcharge loading.  Fifty percent of any surcharge load, such as construction equipment weight, 
should be added to the lateral load given herein.  Equipment traffic should concurrently be limited 
to an area at least 3 feet from the shoring face or edge of the slope. 


9.12.7 The excavation and shoring recommendations provided herein are based on soil characteristics 
derived from the borings within the area.  Variations in soil conditions will likely be encountered 
during the excavations.  SALEM Engineering Group, Inc. should be afforded the opportunity to 
provide field review to evaluate the actual conditions and account for field condition variations 
not otherwise anticipated in the preparation of this recommendation.  Slope height, slope 
inclination, or excavation depth should in no case exceed those specified in local, state, or federal 
safety regulation, (e.g. OSHA) standards for excavations, 29 CFR part 1926, or Assessor’s 
regulations. 


9.13 Underground Utilities 


9.13.1 Underground utility trenches should be backfilled with properly compacted material. The 
material excavated from the trenches should be adequate for use as backfill provided it does not 
contain deleterious matter, vegetation or rock larger than 3 inches in maximum dimension. 
Trench backfill should be placed in loose lifts not exceeding 8 inches and compacted to at least 
95% (90% for cohesive soil) relative compaction at or above optimum moisture content.   


9.13.2 Bedding and pipe zone backfill typically extends from the bottom of the trench excavations to 
approximately 6 to 12 inches above the crown of the pipe. Pipe bedding and backfill material 
should conform to the requirements of the governing utility agency. 


9.13.3 It is suggested that underground utilities crossing beneath new or existing structures be plugged 
at entry and exit locations to the building or structure to prevent water migration. Trench plugs 
can consist of on-site clay soils, if available, or sand cement slurry. The trench plugs should 
extend 2 feet beyond each side of individual perimeter foundations. 


9.13.4 The contractor is responsible for removing all water-sensitive soils from the trench regardless 
of the backfill location and compaction requirements. The contractor should use appropriate 
equipment and methods to avoid damage to the utilities and/or structures during fill placement 
and compaction. 


9.14 Surface Drainage 


9.14.1 Proper surface drainage is critical to the future performance of the project. Uncontrolled 
infiltration of irrigation excess and storm runoff into the soils can adversely affect the 
performance of the planned improvements. Saturation of a soil can cause it to lose internal shear 
strength and increase its compressibility, resulting in a change to important engineering 
properties. Proper drainage should be maintained at all times. 
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9.14.2 The ground immediately adjacent to the foundation shall be sloped away from the building at 
a slope of not less than 5 percent for a minimum distance of 10 feet.   


9.14.3 Impervious surfaces within 10 feet of the buildings foundation shall be sloped a minimum of 2 
percent away from the building and drainage gradients maintained to carry all surface water to 
collection facilities and off site.  These grades should be maintained for the life of the project.  
Ponding of water should not be allowed adjacent to the structure.  Over-irrigation within 
landscaped areas adjacent to the structure should not be performed. 


9.14.4 Roof drains should be installed with appropriate downspout extensions out-falling on splash 
blocks so as to direct water a minimum of 5 feet away from the structures or be connected to 
the storm drain system for the development. 


9.15 Pavement Design 


9.15.1 Based on site soil conditions, an R-value of 30 was used for the preliminary flexible asphaltic 
concrete pavement design.  The R-value may be verified during grading of the pavement areas.   


9.15.2 The pavement design recommendations provided herein are based on the State of California 
Department of Transportation (CALTRANS) design manual.  The asphaltic concrete (flexible 
pavement) is based on a 20-year pavement life utilizing 1200 passenger vehicles, 10 single unit 
trucks, and 2 multi-unit trucks.  The following table shows the recommended pavement sections 
for various traffic indices. 


TABLE 9.15.2 
ASPHALT CONCRETE PAVEMENT THICKNESSES 


Traffic Index Asphaltic 
Concrete 


Class II 
Aggregate Base* 


Compacted 
Subgrade** 


5.0 
(Parking & Vehicle Drive Areas) 3.0" 5.0" 18.0" 


6.0 
(Heavy Truck Areas) 3.0" 8.5" 18.0" 


9.5 
(Cottonwood Avenue) 6.0" 13.0" 18.0" 


10.0 
(Sanderson Avenue) 7.0" 13.0" 18.0" 


**95% compaction based on ASTM D1557 Test Method 
**95% (90% for cohesive soils) compaction based on ASTM D1557 Test Method 


 


9.15.3 The following recommendations are for light-duty and heavy-duty Portland Cement Concrete 
pavement sections. 
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TABLE 9.15.3 
PORTLAND CEMENT CONCRETE PAVEMENT THICKNESSES 


Traffic Index Portland Cement 
Concrete* 


Class II Aggregate 
Base** 


Compacted 
Subgrade** 


5.0 (Light Duty) 5.0" 4.0" 18.0" 


6.0 (Heavy Duty) 6.5" 6.0" 18.0" 
9.5 (Cottonwood Avenue) 8.5" 6.0" 18.0" 
10.0 (Sanderson Avenue) 8.5" 8.0" 18.0" 


* Minimum Compressive Strength of 4,000 psi 
** 95% compaction based on ASTM D1557 Test Method 


***95% (90% for cohesive soils) compaction based on ASTM D1557 Test Method 


10. PLAN REVIEW, CONSTRUCTION OBSERVATION AND TESTING 


10.1 Plan and Specification Review 


10.1.1 SALEM should review the project plans and specifications prior to final design submittal to 
assess whether our recommendations have been properly implemented and evaluate if additional 
analysis and/or recommendations are required. 


10.2 Construction Observation and Testing Services 


10.2.1 The recommendations provided in this report are based on the assumption that we will continue 
as Geotechnical Engineer of Record throughout the construction phase. It is important to maintain 
continuity of geotechnical interpretation and confirm that field conditions encountered are similar 
to those anticipated during design. If we are not retained for these services, we cannot assume 
any responsibility for others interpretation of our recommendations, and therefore the future 
performance of the project. 


10.2.2 SALEM should be present at the site during site preparation to observe site clearing, preparation 
of exposed surfaces after clearing, and placement, treatment and compaction of fill material.   


10.2.3 SALEM's observations should be supplemented with periodic compaction tests to establish 
substantial conformance with these recommendations.  Moisture content of footings and slab 
subgrade should be tested immediately prior to concrete placement. SALEM should observe 
foundation excavations prior to placement of reinforcing steel or concrete to assess whether the 
actual bearing conditions are compatible with the conditions anticipated during the preparation 
of this report. 


11. LIMITATIONS AND CHANGED CONDITIONS 


The analyses and recommendations submitted in this report are based upon the data obtained from the test 
borings drilled at the approximate locations shown on the Site Plan, Figure 2.  The report does not reflect 
variations which may occur between borings.  The nature and extent of such variations may not become 
evident until construction is initiated. If variations then appear, a re-evaluation of the recommendations of 
this report will be necessary after performing on-site observations during the excavation period and noting 
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the characteristics of such variations.  The findings and recommendations presented in this report are valid 
as of the present and for the proposed construction.   


If site conditions change due to natural processes or human intervention on the property or adjacent to the 
site, or changes occur in the nature or design of the project, or if there is a substantial time lapse between 
the submission of this report and the start of the work at the site, the conclusions and recommendations 
contained in our report will not be considered valid unless the changes are reviewed by SALEM and the 
conclusions of our report are modified or verified in writing. The validity of the recommendations contained 
in this report is also dependent upon an adequate testing and observations program during the construction 
phase.  Our firm assumes no responsibility for construction compliance with the design concepts or 
recommendations unless we have been retained to perform the on-site testing and review during 
construction.  


SALEM has prepared this report for the exclusive use of the owner and project design consultants. SALEM 
does not practice in the field of corrosion engineering. It is recommended that a qualified corrosion engineer 
be consulted regarding protection of buried steel or ductile iron piping and conduit or, at a minimum, that 
manufacturer’s recommendations for corrosion protection be closely followed.  Further, a corrosion 
engineer may be needed to incorporate the necessary precautions to avoid premature corrosion of concrete 
slabs and foundations in direct contact with native soil. The importation of soil and or aggregate materials 
to the site should be screened to determine the potential for corrosion to concrete and buried metal piping. 
The report has been prepared in accordance with generally accepted geotechnical engineering practices in 
the area.  No other warranties, either express or implied, are made as to the professional advice provided 
under the terms of our agreement and included in this report. 


If you have any questions, or if we may be of further assistance, please do not hesitate to contact our 
office at (909) 980-6455. 


Respectfully Submitted, 


SALEM ENGINEERING GROUP, INC.  


 
 
Ibrahim Ibrahim, MS, EIT 
Geotechnical Staff Engineer 


 


Clarence Jiang, GE R. Sammy Salem, MS, PE, GE 
Senior Geotechnical Engineer Principal Engineer 
RGE 2477 RCE 52762 / RGE 2549 
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APPENDIX A 
FIELD EXPLORATION 


Fieldwork for our investigation (drilling) was conducted on May 5, 2016 and included a site visit, subsurface 
exploration, and soil sampling. Percolation tests were performed on May 6, 2016. The locations of the 
exploratory borings and percolation tests are shown on the Site Plan, Figure 2. Boring logs for our 
exploration are presented in figures following the text in this appendix. Borings were located in the field 
using existing reference points. Therefore, actual boring locations may deviate slightly. 


In general, our borings were performed using a truck-mounted CME-45C drill rig equipped with an 8-inch 
hollow stem auger and a 4-inch solid flight auger. Sampling in the borings was accomplished using a 
hydraulic 140-pound hammer with a 30-inch drop. Samples were obtained with a 3-inch outside-diameter 
(OD), split spoon (California Modified) sampler, and a 2-inch OD, Standard Penetration Test (SPT) 
sampler. The number of blows required to drive the sampler the last 12 inches (or fraction thereof) of the 
18-inch sampling interval were recorded on the boring logs. The blow counts shown on the boring logs 
should not be interpreted as standard SPT “N” values; corrections have not been applied. Upon completion, 
the borings were backfilled with drill cuttings. 


Subsurface conditions encountered in the exploratory borings were visually examined, classified and logged 
in general accordance with the American Society for Testing and Materials (ASTM) Practice for Description 
and Identification of Soils (Visual-Manual Procedure D2488). This system uses the Unified Soil 
Classification System (USCS) for soil designations. The logs depict soil and geologic conditions 
encountered and depths at which samples were obtained. The logs also include our interpretation of the 
conditions between sampling intervals. Therefore, the logs contain both observed and interpreted data. We 
determined the lines designating the interface between soil materials on the logs using visual observations, 
drill rig penetration rates, excavation characteristics and other factors. The transition between materials may 
be abrupt or gradual. Where applicable, the field logs were revised based on subsequent laboratory testing. 
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Inorganic clays of low to medium plasticity, gravelly 
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Inorganic clays of high plasticity, fat clays.
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Sands With 
Fines


Silts and Clays


Liquid Limit less than 
50%


Organic clays of medium to high plasticity.


Peat, muck, and other highly organic soils.


Organic clays of medium to high plasticity.


Inorganic silts, micaceous or diatomaceous fines 
sands or silts, elastic silts.


Description   -   Blows Per Foot (Corrected) Description   -   Blows Per Foot (Corrected)


Well-graded gravels and gravel-sand mixtures,
 little or no fines.  
Poorly-graded gravels and gravel-sand mixtures, 
little or no fines.


Silty gravels, gravel-sand-silt mixtures.


Clayey gravels, gravel-sand-clay mixtures.
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Inorganic silts, very fine sands, rock flour, silty or 
clayey fine sands.


MCS
<5


5 ¯ 15
16 ¯ 40
41 ¯ 65


>65


SPT
<4


4 ¯ 10
11 ¯ 30
31 ¯ 50


>50


Very loose
Loose
Medium dense
Dense
Very dense


Very soft
Soft
Firm
Stiff
Very Stiff
Hard


MCS
<3


3 ¯ 5
6 ¯ 10


11 ¯ 20
21 ¯ 40


>40


SPT
<2


2 ¯ 4
5 ¯ 8


9 ¯ 15
16 ¯ 30


>30


MCS = Modified California Sampler SPT = Standard Penetration Test Sampler







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-1


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-1


II


None


None


N/A


Ground Surface


Silty SAND (SM)
Medium dense; slightly moist; light brown; 
fine grained.


Silty SAND/SAND (SM/SP)
Medium dense; slightly moist; grayish yellow; 
fine-medium grained.


Sandy SILT (ML)
Soft; very moist; dark brown; fine grained.


End of Borehole


Grades as above; loose.


Grades as above.


 106.9 


 98.6 


 - 


 - 


 5.4 


 4.5 


 - 


 23.5 


 MCS 


 MCS 


 SPT 


 SPT 


 17 


 22 


 11 


 3 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-2


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-2


II


None


None


N/A


Ground Surface


Silty SAND (SM)
Loose; moist; dark brown; fine grained; with 
trace clay.


Silty SAND/SAND (SM/SP)
Loose; slightly moist; grayish yellow; fine-
medium grained.


Sandy SILT (ML)
Stiff; very moist; dark brown; fine grained; 
with clay.


End of Borehole


Grades as above; firm; with less clay.


Grades as above.


 115.9 


 97.9 


 - 


 - 


 7.5 


 4.3 


 26.1 


 12.4 


 MCS 


 MCS 


 SPT 


 SPT 


 12 


 14 


 11 


 7 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 2


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-3


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-3


II


None


None


N/A


Ground Surface


Silty SAND/Sandy SILT (SM/ML)
Loose; very moist; dark brown; fine grained; 
with clay.


Silty SAND (SM)
Loose; slightly moist; dark brown; fine 
grained.


Silty SAND/SAND (SM/SP)
Medium dense; slightly moist; grayish yellow; 
fine-medium grained.


Sandy SILT (ML)
Stiff; very moist; dark brown; fine grained; 
with clay.


Clayey SILT (ML)
Very stiff; very moist; dark brown; fine 
grianed.


Silty SAND (SM)
Dense; moist; dark brown; fine-medium 
grained; with trace clay.


 116.0 


 109.3 


 - 


 - 


 - 


 - 


 14.2 


 3.8 


 4.2 


 20.6 


 23.2 


 10.4 


 MCS 


 MCS 


 SPT 


 SPT 


 SPT 


 SPT 


 8 


 15 


 14 


 7 


 16 


 35 


20 40 60 80


Hollow Stem Auger


CME 45C


5/5/16


8 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 2 of 2


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


30


35


40


45


50


Description
Penetration Test


B-3


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-3


II


None


None


N/A


Silty SAND/SAND (SM/SP)
Medium dense; slightly moist; grayish brown; 
fine-medium grained.


Silty SAND (SM)
Medium dense; moist; light brown; fine-
medium grained.


End of Borehole


Grades as above.


Grades as above; dense.


Grades as above; grayish yellow.


Grades as above.


 - 


 - 


 - 


 - 


 4.1 


 3.4 


 2.0 


 8.9 


 SPT 


 SPT 


 SPT 


 SPT 


 26 


 33 


 36 


 17 


20 40 60 80


Hollow Stem Auger


CME 45C


5/5/16


8 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-4


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-4


II


None


None


N/A


Ground Surface


Sandy SILT (ML)
Soft; moist; brown; fine grained; with minor 
clay.


End of Borehole


Grades as above; stiff.


Grades as above; with trace clay.


Grades as above; firm; very moist; with clay.


Grades as above.


 110.0 


 108.2 


 - 


 - 


 12.4 


 9.9 


 17.0 


 23.8 


 MCS 


 MCS 


 SPT 


 SPT 


 5 


 15 


 11 


 6 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-5


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-5


II


None


None


N/A


Ground Surface


Silty SAND (SM)
Loose; very moist; dark brown; fine grained.


Sandy SILT (ML)
Stiff; very moist; dark brown; fine-medium 
grained; with trace clay.


End of Borehole


Grades as above.


Grades as above; no recovery; soft.


Grades as above.


 110.4 


 111.7 


 - 


 - 


 17.0 


 14.6 


 21.4 


 - 


 MCS 


 MCS 


 SPT 


 SPT 


 8 


 9 


 15 


 3 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-6


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-6


II


None


None


N/A


Ground Surface


Silty SAND (SM)
Loose; very moist; brown; fine-medium 
grained; with trace clay.


Sandy SILT (ML)
Firm; wet; brown; fine-medium grained; with 
clay.


End of Borehole


Grades as above; medium dense; less clay.


Grades as above; with trace clay.


Grades as above.


 113.2 


 116.0 


 - 


 - 


 14.5 


 12.3 


 29.2 


 19.8 


 MCS 


 MCS 


 SPT 


 SPT 


 10 


 17 


 5 


 8 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-7


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-7


II


None


None


N/A


Ground Surface


Sandy SILT (ML)
Soft;very moist; dark brown; fine grained 
grained; with trace clay.


Silty SAND (SM)
Loose; very moist; brown; fine-medium 
grained.


Sandy SILT (ML)
Soft; wet; dark brown; fine grained; with clay.


End of Borehole


Grades as above.


 98.2 


 105.4 


 - 


 20.6 


 15.5 


 30.0 


 MCS 


 MCS 


 SPT 


 5 


 10 


 3 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-8


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-8


II


None


None


N/A


Ground Surface


Sandy SILT (ML)
Stiff; moist; brown; fine grained; with trace 
clay.


Silty SAND/Sandy SILT (SM/ML)
Medium dense; moist; brown; fine grained.


Sandy SILT (ML)
Stiff; moist; dark brown; fine-medium grained; 
with trace clay.


End of Borehole


Grades as above; very moist.


Grades as above.


 113.4 


 108.3 


 - 


 - 


 12.3 


 11.6 


 14.6 


 23.5 


 MCS 


 MCS 


 SPT 


 SPT 


 11 


 22 


 9 


 11 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-9


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-9


II


None


None


N/A


Ground Surface


Sandy SILT (ML)
Stiff; moist; brown; fine grained.


Silty SAND/Sandy SILT (SM/ML)
Medium dense; moist; brown; fine grained.


Sandy SILT (ML)
Stiff; moist; dark brown; fine-medium grained; 
with trace clay.


End of Borehole


Grades as above; very moist.


Grades as above.


 113.4 


 108.3 


 - 


 - 


 12.3 


 11.6 


 14.6 


 23.5 


 MCS 


 MCS 


 SPT 


 SPT 


 12 


 20 


 10 


 12 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-10


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-10


II


None


None


N/A


Ground Surface


Sandy SILT (ML)
Firm; moist; brown; fine grained.


Silty SAND (SM)
Moist; light brown; fine grained.


Sandy SILT (ML)
Stiff; very moist; grayish brown; fine grained; 
with trace clay.


End of Borehole


Grades as above; stiff.


Grades as above; with less clay.


Grades as above.


 108.5 


 109.4 


 - 


 - 


 9.2 


 10.7 


 19.9 


 19.1 


 MCS 


 MCS 


 SPT 


 SPT 


 10 


 20 


 11 


 13 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-11


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-11


II


None


None


N/A


Ground Surface


Silty SAND/Sandy SILT (SM/ML)
Loose; very moist; dark brown; fine grained; 
with trace clay.


Sandy SILT (ML)
Soft; very moist; dark brown; fine grained; 
with trace clay.


Silty SAND (SM)
Loose; slightly moist; light brown; with trace 
clay.


End of Borehole


Grades as above; firm; with trace clay.


Grades as above.


 103.0 


 104.6 


 - 


 - 


 17.6 


 18.1 


 23.6 


 3.4 


 MCS 


 MCS 


 SPT 


 SPT 


 8 


 5 


 11 


 9 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Boring No.


Project No:Project:


Client:


Location:


Figure No.:


Logged By:


Depth to Water>
Initial:


At Completion:


Grnd. Surf. Elev. (Ft. MSL)


Drill Method:


Drill Rig:


Drill Date:


Borehole Size:


Driller:


Sheet: 1 of 1


Hammer Type:


Weight & Drop:


SUBSURFACE PROFILE SAMPLE


0


5


10


15


20


25


Description
Penetration Test


B-12


3-216-0492Proposed Commercial Development


J&T Business Management


NWC N. Sanderson Ave & Cottonwood Ave, San Jacinto, CA


A-12


II


None


None


N/A


Ground Surface


Sandy SILT (ML)
Firm; very moist; dark brown; fine-medium 
grained; with clay.


End of Borehole


Grades as above; soft.


Grades as above; firm.


Grades as above; firm.


Grades as above.


 99.7 


 94.7 


 - 


 - 


 21.9 


 24.1 


 24.3 


 28.3 


 MCS 


 MCS 


 SPT 


 SPT 


 10 


 5 


 6 


 9 


20 40 60 80


Solid Flight Auger


CME 45C


5/5/16


4 inches


Salem Engineering Group, Inc. Auto Trip.


140lbs./30in.







Project: Proposed Commercial Development Job No.: 3-216-0492
NWC N. Sanderson Ave & Cottonwood Ave Date Drilled:
San Jacinto, CA Soil Classification: Sandy SILT (ML) with clay Hole Radius: 4 in.


Pipe Dia.: 3 in.
Test Hole No.: P-1 Presoaking Date: Totoal Depth of Hole: 96 in.


Tested by: SK Test Date:
Drilled Hole Depth: 8 ft.


Time Start
Time 
Finish


Depth of 
Test Hole 


(ft)#


Refill-
Yes or 


No


Elapsed 
Time 


(hrs:min)


Initial 
Water 


Level# (ft)


Final 
Water 


Level# (ft)
Δ Water 


Level (in.) Δ Min.


Meas. 
Perc Rate 
(min/in)


Initial 
Height of 


Water (in)


Final 
Height of 


Water (in)


Average 
Height of 


Water (in)
 Infiltration 


Rate, It (in/hr)


9:55 10:25 8.0 Y 0:30 5.01 5.18 2.04 30 14.7 35.9 33.8 34.9 0.22
10:25 10:55 8.0 N 0:30 5.18 5.32 1.68 30 17.9 33.8 32.2 33.0 0.19
10:55 11:25 8.0 N 0:30 5.32 5.44 1.44 30 20.8 32.2 30.7 31.4 0.17
11:25 11:55 8.0 N 0:30 5.44 5.56 1.44 30 20.8 30.7 29.3 30.0 0.18
11:55 12:25 8.0 N 0:30 5.56 5.67 1.32 30 22.7 29.3 28.0 28.6 0.17
12:25 12:55 8.0 N 0:30 5.67 5.76 1.08 30 27.8 28.0 26.9 27.4 0.15
12:55 13:25 8.0 N 0:30 5.76 5.85 1.08 30 27.8 26.9 25.8 26.3 0.15
13:25 13:55 8.0 N 0:30 5.85 5.93 0.96 30 31.3 25.8 24.8 25.3 0.14
13:55 14:25 8.0 N 0:30 5.93 6.01 0.96 30 31.3 24.8 23.9 24.4 0.15
14:25 14:55 8.0 N 0:30 6.01 6.08 0.84 30 35.7 23.9 23.0 23.5 0.13
14:55 15:25 8.0 N 0:30 6.08 6.15 0.84 30 35.7 23.0 22.2 22.6 0.14
15:25 15:55 8.0 N 0:30 6.15 6.22 0.84 30 35.7 22.2 21.4 21.8 0.14


Recommended for Design: Infiltration Rate 0.13


Percolation Test Worksheet


5/5/2016


5/5/2016
5/6/2016







Project: Proposed Commercial Development Job No.: 3-216-0492
NWC N. Sanderson Ave & Cottonwood Ave Date Drilled:
San Jacinto, CA Soil Classification: Silty SAND (SM) Hole Radius: 4 in.


Pipe Dia.: 3 in.
Test Hole No.: P-2 Presoaking Date: Totoal Depth of Hole: 96 in.


Tested by: SK Test Date:
Drilled Hole Depth: 8 ft.


Time Start
Time 
Finish


Depth of 
Test Hole 


(ft)#


Refill-
Yes or 


No


Elapsed 
Time 


(hrs:min)


Initial 
Water 


Level# (ft)


Final 
Water 


Level# (ft)
Δ Water 


Level (in.) Δ Min.


Meas. 
Perc Rate 
(min/in)


Initial 
Height of 


Water (in)


Final 
Height of 


Water (in)


Average 
Height of 


Water (in)
 Infiltration 


Rate, It (in/hr)


9:52 10:17 8.0 Y 0:25 5.26 5.86 7.20 25 3.5 32.9 25.7 29.3 1.10
10:18 10:43 8.0 Y 0:25 4.89 5.47 6.96 25 3.6 37.3 30.4 33.8 0.93
10:52 11:02 8.0 Y 0:10 4.30 4.57 3.24 10 3.1 44.4 41.2 42.8 0.87
11:02 11:12 8.0 N 0:10 4.57 4.81 2.88 10 3.5 41.2 38.3 39.7 0.83
11:12 11:22 8.0 N 0:10 4.81 5.02 2.52 10 4.0 38.3 35.8 37.0 0.77
11:22 11:32 8.0 N 0:10 5.02 5.20 2.16 10 4.6 35.8 33.6 34.7 0.71
11:32 11:42 8.0 N 0:10 5.20 5.37 2.04 10 4.9 33.6 31.6 32.6 0.71
11:42 11:52 8.0 N 0:10 5.37 5.53 1.92 10 5.2 31.6 29.6 30.6 0.71
11:52 12:02 8.0 N 0:10 5.53 5.68 1.80 10 5.6 29.6 27.8 28.7 0.70
12:02 12:12 8.0 N 0:10 5.68 5.82 1.68 10 6.0 27.8 26.2 27.0 0.70
12:12 12:22 8.0 N 0:10 5.82 5.96 1.68 10 6.0 26.2 24.5 25.3 0.74
12:22 12:32 8.0 N 0:10 5.96 6.09 1.56 10 6.4 24.5 22.9 23.7 0.73


Recommended for Design: Infiltration Rate 0.70


Percolation Test Worksheet


5/5/2016


5/5/2016
5/6/2016







Project: Proposed Commercial Development Job No.: 3-216-0492
NWC N. Sanderson Ave & Cottonwood Ave Date Drilled:
San Jacinto, CA Soil Classification: Sandy SILT (ML) with trace clay Hole Radius: 4 in.


Pipe Dia.: 3 in.
Test Hole No.: P-3 Presoaking Date: Totoal Depth of Hole: 84 in.


Tested by: SK Test Date:
Drilled Hole Depth: 7 ft.


Time Start
Time 
Finish


Depth of 
Test Hole 


(ft)#


Refill-
Yes or 


No


Elapsed 
Time 


(hrs:min)


Initial 
Water 


Level# (ft)


Final 
Water 


Level# (ft)
Δ Water 


Level (in.) Δ Min.


Meas. 
Perc Rate 
(min/in)


Initial 
Height of 


Water (in)


Final 
Height of 


Water (in)


Average 
Height of 


Water (in)
 Infiltration 


Rate, It (in/hr)


10:02 10:32 7.0 Y 0:30 3.13 3.34 2.52 30 11.9 46.4 43.9 45.2 0.21
10:32 11:02 7.0 N 0:30 3.34 3.54 2.40 30 12.5 43.9 41.5 42.7 0.21
11:02 11:32 7.0 N 0:30 3.54 3.71 2.04 30 14.7 41.5 39.5 40.5 0.19
11:32 12:02 7.0 N 0:30 3.71 3.87 1.92 30 15.6 39.5 37.6 38.5 0.19
12:02 12:32 7.0 N 0:30 3.87 4.02 1.80 30 16.7 37.6 35.8 36.7 0.19
12:32 13:02 7.0 N 0:30 4.02 4.16 1.68 30 17.9 35.8 34.1 34.9 0.18
13:02 13:32 7.0 N 0:30 4.16 4.29 1.56 30 19.2 34.1 32.5 33.3 0.18
13:32 14:02 7.0 N 0:30 4.29 4.41 1.44 30 20.8 32.5 31.1 31.8 0.17
14:02 14:32 7.0 N 0:30 4.41 4.53 1.44 30 20.8 31.1 29.6 30.4 0.18
14:32 15:02 7.0 N 0:30 4.53 4.64 1.32 30 22.7 29.6 28.3 29.0 0.17
15:02 15:32 7.0 N 0:30 4.64 4.75 1.32 30 22.7 28.3 27.0 27.7 0.18
15:32 16:02 7.0 N 0:30 4.75 4.85 1.20 30 25.0 27.0 25.8 26.4 0.17


Recommended for Design: Infiltration Rate 0.17


Percolation Test Worksheet


5/5/2016


5/5/2016
5/6/2016







Project: Proposed Commercial Development Job No.: 3-216-0492
NWC N. Sanderson Ave & Cottonwood Ave Date Drilled:
San Jacinto, CA Soil Classification: Sandy SILT (ML) with trace clay Hole Radius: 4 in.


Pipe Dia.: 3 in.
Test Hole No.: P-4 Presoaking Date: Totoal Depth of Hole: 60 in.


Tested by: SK Test Date:
Drilled Hole Depth: 5 ft.


Time Start
Time 
Finish


Depth of 
Test Hole 


(ft)#


Refill-
Yes or 


No


Elapsed 
Time 


(hrs:min)


Initial 
Water 


Level# (ft)


Final 
Water 


Level# (ft)
Δ Water 


Level (in.) Δ Min.


Meas. 
Perc Rate 
(min/in)


Initial 
Height of 


Water (in)


Final 
Height of 


Water (in)


Average 
Height of 


Water (in)
 Infiltration 


Rate, It (in/hr)


10:04 10:34 5.0 Y 0:30 1.05 1.38 3.96 30 7.6 47.4 43.4 45.4 0.33
10:34 11:04 5.0 N 0:30 1.38 1.64 3.12 30 9.6 43.4 40.3 41.9 0.28
11:04 11:34 5.0 N 0:30 1.64 1.87 2.76 30 10.9 40.3 37.6 38.9 0.27
11:34 12:04 5.0 N 0:30 1.87 2.08 2.52 30 11.9 37.6 35.0 36.3 0.26
12:04 12:34 5.0 N 0:30 2.08 2.28 2.40 30 12.5 35.0 32.6 33.8 0.27
12:34 13:04 5.0 N 0:30 2.28 2.46 2.16 30 13.9 32.6 30.5 31.6 0.26
13:04 13:34 5.0 N 0:30 2.46 2.62 1.92 30 15.6 30.5 28.6 29.5 0.24
13:34 14:04 5.0 N 0:30 2.62 2.77 1.80 30 16.7 28.6 26.8 27.7 0.24
14:04 14:34 5.0 N 0:30 2.77 2.91 1.68 30 17.9 26.8 25.1 25.9 0.24
14:34 15:04 5.0 N 0:30 2.91 3.04 1.56 30 19.2 25.1 23.5 24.3 0.24
15:04 15:34 5.0 N 0:30 3.04 3.16 1.44 30 20.8 23.5 22.1 22.8 0.23
15:34 16:04 5.0 N 0:30 3.16 3.28 1.44 30 20.8 22.1 20.6 21.4 0.25


Recommended for Design: Infiltration Rate 0.23


Percolation Test Worksheet


5/5/2016


5/5/2016
5/6/2016







DRY SETTLEMENT DUE TO EARTHQUAKE SHAKING
* Use Fig. 11 of Tokimatsu & Seed (1987)


Job No. 3-216-0492 Job Name Proposed Commercial Development ** Use Fig. 13 of Tokimatsu & Seed (1987)
Boring No. B-3 Drill Date 05/05/2016 *** MSF=102.24/Mw2.56


# CN=2.2/(1.2+σ'o/Pa)


User Input Section


Earthquake Data Drilling GW Depth (ft) 50
Mag. (Mw) 7.9 Earthquake GW Depth (ft) 50


amax/g 0.93 Rod Stick-Up (ft) 3 Lookup Tables
MSF*** 0.88 SPT N-Value Correction Factors % Fines ΔN Length CR


Energy Ratio CE 1.60 Notes 0 0 1 0.75
Borehole Dia. CB 1.15 Notes 10 1 12 0.85


Sampling Method CS 1.2 Notes 25 2 20 0.95 13.64
Factor of Safety FS 1.0 50 4 30 0.98


Rod Length CR Calculated 75 5 33 1
Overburden Press CN Calculated


During 
Drilling


During 
EQ


Depth Dry Unit Fines SPT Layer Unit
Total σo    


bottom


Total 
σo        


mid-pt.


Eff. 
σ'o SPT


Fines 


Corct'd     


SPT
Eff.     
σ'oeq Shear Modulus


Cyclic  Shear  
Stress


Eff. Shear 
Strain


Vol. Strain   
(1-way)


Vol. Strain  
Mw Corct'd


S              
(2-way)


(ft) USCS Wt (pcf) w (%) % Field N (ft) Wt (pcf) (psf) (psf) (psf) CN
# (N1)60 ΔN (N1)60f (psf) σo/σo'eq rd Gmax 


## Τav g(%)* V%** V%* in.
2 SM/ML 116 14.2 45.7 5 2.0 132.5 265 132 132 1.74 14.4 2.0 16.4 132 1.000 0.997 4.71E+05 79.9 2.6E-01 3.2E-1 0.35 0.17
5 SM 110 3.8 19.0 9 3.0 114.2 607 436 436 1.55 23.1 1.0 24.1 436 1.000 0.990 9.73E+05 261.1 3.5E-01 2.5E-1 0.28 0.20


10 SM/SP 115 4.2 10.5 14 5.0 119.8 1207 907 907 1.33 35.0 1.0 36.0 907 1.000 0.979 1.60E+06 536.8 3.1E-01 1.3E-1 0.15 0.17
15 ML 115 20.6 71.2 7 5.0 138.7 1900 1553 1553 1.11 14.6 4.0 18.6 1553 1.000 0.968 1.68E+06 909.2 1.4E+00 1.4E+0 0.00 0.00
20 ML 115 23.2 81.4 16 5.0 141.7 2608 2254 2254 0.95 31.7 5.0 36.7 2254 1.000 0.956 2.54E+06 1303.3 5.6E-01 2.3E-1 0.00 0.00
25 SM 115 10.4 39.8 35 5.0 127.0 3243 2926 2926 0.83 60.7 2.0 62.7 2926 1.000 0.941 3.46E+06 1664.3 3.0E-01 6.0E-2 0.07 0.08
30 SM/SP 115 4.1 9.5 26 5.0 119.7 3842 3543 3543 0.74 42.5 0.0 42.5 3543 1.000 0.919 3.35E+06 1968.3 5.3E-01 1.8E-1 0.20 0.24
35 SM/SP 115 3.4 6.6 33 5.0 118.9 4436 4139 4139 0.67 49.0 0.0 49.0 4139 1.000 0.888 3.80E+06 2222.6 4.3E-01 1.2E-1 0.13 0.16
40 SM/SP 115 2.0 6.8 36 5.0 117.3 5023 4730 4730 0.62 49.1 0.0 49.1 4730 1.000 0.848 4.06E+06 2423.6 3.9E-01 1.1E-1 0.12 0.14
45 SM 115 8.9 34.6 17 5.0 125.2 5649 5336 5336 0.57 21.3 2.0 23.3 5336 1.000 0.799 3.37E+06 2578.4 9.7E-01 7.2E-1 0.80 0.96
50 SM 115 8.9 34.6 17 5.0 125.2 6275 5962 5962 0.53 19.8 2.0 21.8 5962 1.000 0.748 3.48E+06 2695.5 8.7E-01 7.1E-1 0.79 0.94


The total seismic-induced settlement calculation is based on a water table depth of 50  feet below grade Total 3.07







 


  







 


Project No. 3-216-0492 B-1 


APPENDIX B 
LABORATORY TESTING 


Laboratory tests were performed in accordance with generally accepted test methods of the American 
Society for Testing and Materials (ASTM), Caltrans, or other suggested procedures. Selected samples were 
tested for in-situ dry density and moisture content, corrosivity, consolidation, shear strength, expansion 
index, maximum density and optimum moisture content, and grain size distribution. The results of the 
laboratory tests are summarized in the following figures. 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 







CONSOLIDATION - PRESSURE TEST DATA
ASTM D 2435
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Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA
Project Number: 3-216-0492







CONSOLIDATION - PRESSURE TEST DATA
ASTM D 2435
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Project Number: 3-216-0492







SHEAR STRENGTH DIAGRAM


(DIRECT SHEAR)


ASTM D - 3080
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Proposed NWC N. Sanderson Avenue and 


Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring:  B-3 @ 2'


Moisture Content 14.2%


Dry Density 116.0 pcf


Friction Angle:               degrees


Cohesion:                         psf


Soil Type: Silty SAND/Sandy SILT 


(SM/ML) with clay
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SHEAR STRENGTH DIAGRAM


(DIRECT SHEAR)


ASTM D - 3080
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Proposed NWC N. Sanderson Avenue and 


Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 5'


Moisture Content 3.8%


Dry Density 109.3 pcf


Friction Angle:               degrees


Cohesion:                         psf


Soil Type: Silty SAND (SM)
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 2'
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1 1/2-in. 37.5 100.0%


DRY SIEVE ANALYSIS (ASTM D422 without Hydrometer) 


Sieve Size Particle Size, mm
Percent


Passing


1-in. 25 100.0%


3/4-in. 19 100.0%


1/2-in. 12.5 100.0%


3/8-in. 9.5 100.0%


No. 4 4.75 100.0%


No. 8 2.36 100.0%


No. 16 1.18 99.3%


No. 30 0.6 96.1%


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 2'


No. 50 0.3 86.1%


No. 100 0.15 58.4%


No. 200 0.075 45.7%
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 5'
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Boring: B-3 @ 5'


No. 200 0.075 19.0%


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 10'
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Boring: B-3 @ 10'


No. 200 0.075 10.5%


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 15'
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Boring: B-3 @ 15'
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 20'
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 25'


0%


10%


20%


30%


40%


50%


60%


70%


80%


90%


100%


0.00010.0010.010.1110100


Pe
rc


en
t P


as
si


ng
U.S. Standard Sieve Number


4          8         16          30        50       100       200    2           1         1/2  
U.S. Sieve Opening, inches      


1.5        3/4        3/8  


Hydrometer


Colloids in SuspensionClaySiltFine Sand


Grain Size (mm)


Coarse 
Sand


Gravel     
Medium
Sand







Boring: B-3 @ 25'
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 30'
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 35'
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Boring: B-3 @ 40'
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PARTICLE SIZE DISTRIBUTION DIAGRAM


GRADATION TEST - ASTM D 422


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA
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Boring: B-3 @ 45'
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Hydrometer


Colloids in SuspensionClaySiltFine Sand
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Coarse 
Sand


Gravel     
Medium
Sand







1 1/2-in. 37.5 100.0%


DRY SIEVE ANALYSIS (ASTM D422 without Hydrometer) 


Sieve Size Particle Size, mm
Percent


Passing


1-in. 25 100.0%


3/4-in. 19 100.0%


1/2-in. 12.5 100.0%


3/8-in. 9.5 100.0%


No. 4 4.75 99.8%


No. 8 2.36 97.2%


No. 16 1.18 88.9%


No. 30 0.6 77.0%


No. 50 0.3 64.7%


No. 100 0.15 49.5%


Boring: B-3 @ 45'


No. 200 0.075 34.6%


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492







EXPANSION INDEX TEST


ASTM D 4829 / UBC Std. 29-2


Project Number: 3-216-0492


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Date Tested: 5/11/16


Sample location/ Depth: B-1 @ 0' - 3'


Sample Number: 1


1 2 3


Weight of Soil & Mold, gms 570.6


Weight of Mold, gms 186.7


Weight of Soil, gms 383.9


Wet Density, Lbs/cu.ft. 115.8


Weight of Moisture Sample (Wet), gms 300.0


Weight of Moisture Sample (Dry), gms 266.7


Moisture Content, % 12.5


Dry Density, Lbs/cu.ft. 102.9


Specific Gravity of Soil 2.7


Degree of Saturation, % 52.9


Time Inital 30 min 1 hr 6 hrs 12 hrs 24 hrs


Dial Reading 0 -- -- -- -- 0.034


Expansion Index measured = 34 Exp. Index Potential Exp.


Expansion Index 50 = 35.7 0 - 20 Very Low


21 - 50 Low


51 - 90 Medium


Expansion Index  = 36 91 - 130 High


>130 Very High


Trial #


Expansion Potential Table


Soil Classification:  Silty SAND/Sandy SILT (SM/ML) with clay







Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Project Number: 3-216-0492


Date: 5/11/16


Soil Classification:  Silty SAND/Sandy SILT (SM/ML) with clay


50 mg/Kg 46 mg/Kg


50 mg/Kg 46 mg/Kg


50 mg/Kg 46 mg/Kg


50 mg/Kg 46 mg/Kg


SO4 - Modified Caltrans 417 & Cl - Modified Caltrans 417/422


CHEMICAL ANALYSIS


1a.


Sample 


Number


Sample 


Location


Soluble Sulfate 


SO4-S


Soluble Chloride


 Cl
pH


7.1


7.1


B-1 @ 0' - 3'


7.1


7.1Average:


1b.


1c.


B-1 @ 0' - 3'


B-1 @ 0' - 3'







1 2 3


4187.9 4214.2 4156.6


2258.2 2258.2 2258.2


1929.7 1956.0 1898.4


0.0333 0.0333 0.0333


127.8 129.5 125.7


200.0 200.0 200.0


173.0 175.9 178.7


15.6% 13.7% 11.9%


110.5 113.9 112.3


Weight of Wet (Moisture) Sample, gm 


Weight of Dry (Moisture) Sample, gm 


Moisture Content, %


Dry Density, lbs/cu.ft.


Weight of Moist Specimen & Mold, gm


Weight of Compaction Mold, gm


Weight of Moist Specimen, gm


Volume of mold, cu. ft.


Wet Density, lbs/cu.ft.


LABORATORY COMPACTION CURVE


ASTM - D1557, D698


Sample/Curve Number: 1


Test Method: 1557 A


Project Number: 3-216-0492


Date Tested: 5/11/16


Sample Location: B-1 @ 0' - 3'


Proposed NWC N. Sanderson Avenue and Cottonwood Avenue, San Jacinto, CA


Soil Classification:  Silty SAND/Sandy SILT (SM/ML) with clay
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APPENDIX C 
GENERAL EARTHWORK AND PAVEMENT SPECIFICATIONS 


When the text of the report conflicts with the general specifications in this appendix, the recommendations 
in the report have precedence. 


1.0 SCOPE OF WORK:  These specifications and applicable plans pertain to and include all 
earthwork associated with the site rough grading, including, but not limited to, the furnishing of all labor, 
tools and equipment necessary for site clearing and grubbing, stripping, preparation of foundation materials 
for receiving fill, excavation, processing, placement and compaction of fill and backfill materials to the lines 
and grades shown on the project grading plans and disposal of excess materials. 


2.0 PERFORMANCE:  The Contractor shall be responsible for the satisfactory completion of all 
earthwork in accordance with the project plans and specifications.  This work shall be inspected and tested 
by a representative of SALEM Engineering Group, Incorporated, hereinafter referred to as the Soils 
Engineer and/or Testing Agency.  Attainment of design grades, when achieved, shall be certified by the 
project Civil Engineer.  Both the Soils Engineer and the Civil Engineer are the Owner's representatives.  If 
the Contractor should fail to meet the technical or design requirements embodied in this document and on 
the applicable plans, he shall make the necessary adjustments until all work is deemed satisfactory as 
determined by both the Soils Engineer and the Civil Engineer.  No deviation from these specifications shall 
be made except upon written approval of the Soils Engineer, Civil Engineer, or project Architect. 


No earthwork shall be performed without the physical presence or approval of the Soils Engineer.  The 
Contractor shall notify the Soils Engineer at least 2 working days prior to the commencement of any aspect 
of the site earthwork. 


The Contractor shall assume sole and complete responsibility for job site conditions during the course of 
construction of this project, including safety of all persons and property; that this requirement shall apply 
continuously and not be limited to normal working hours; and that the Contractor shall defend, indemnify 
and hold the Owner and the Engineers harmless from any and all liability, real or alleged, in connection 
with the performance of work on this project, except for liability arising from the sole negligence of the 
Owner or the Engineers. 


3.0 TECHNICAL REQUIREMENTS: All compacted materials shall be densified to no less that 95 
percent of relative compaction (90 percent for cohesive soils) based on ASTM D1557 Test Method (latest 
edition), UBC or CAL-216, or as specified in the technical portion of the Soil Engineer's report.  The 
location and frequency of field density tests shall be determined by the Soils Engineer.  The results of these 
tests and compliance with these specifications shall be the basis upon which satisfactory completion of work 
will be judged by the Soils Engineer. 


4.0 SOILS AND FOUNDATION CONDITIONS:  The Contractor is presumed to have visited the 
site and to have familiarized himself with existing site conditions and the contents of the data presented in 
the Geotechnical Engineering Report. The Contractor shall make his own interpretation of the data 
contained in the Geotechnical Engineering Report and the Contractor shall not be relieved of liability for 
any loss sustained as a result of any variance between conditions indicated by or deduced from said report 
and the actual conditions encountered during the progress of the work. 
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5.0 DUST CONTROL:  The work includes dust control as required for the alleviation or prevention 
of any dust nuisance on or about the site or the borrow area, or off-site if caused by the Contractor's operation 
either during the performance of the earthwork or resulting from the conditions in which the Contractor 
leaves the site.  The Contractor shall assume all liability, including court costs of codefendants, for all claims 
related to dust or wind-blown materials attributable to his work. Site preparation shall consist of site clearing 
and grubbing and preparation of foundation materials for receiving fill. 


6.0 CLEARING AND GRUBBING:  The Contractor shall accept the site in this present condition 
and shall demolish and/or remove from the area of designated project earthwork all structures, both surface 
and subsurface, trees, brush, roots, debris, organic matter and all other matter determined by the Soils 
Engineer to be deleterious.  Such materials shall become the property of the Contractor and shall be removed 
from the site. 


Tree root systems in proposed improvement areas should be removed to a minimum depth of 3 feet and to 
such an extent which would permit removal of all roots greater than 1 inch in diameter.  Tree roots removed 
in parking areas may be limited to the upper 1½ feet of the ground surface.  Backfill of tree root excavations 
is not permitted until all exposed surfaces have been inspected and the Soils Engineer is present for the 
proper control of backfill placement and compaction. Burning in areas which are to receive fill materials 
shall not be permitted. 


7.0 SUBGRADE PREPARATION:  Surfaces to receive Engineered Fill and/or building or slab loads 
shall be prepared as outlined above, scarified to a minimum of 12 inches, moisture-conditioned as necessary, 
and recompacted to 95 percent relative compaction (90 percent for cohesive soils). 


Loose soil areas and/or areas of disturbed soil shall be moisture-conditioned as necessary and recompacted 
to 95 percent relative compaction (90 percent for cohesive soils).  All ruts, hummocks, or other uneven 
surface features shall be removed by surface grading prior to placement of any fill materials.  All areas 
which are to receive fill materials shall be approved by the Soils Engineer prior to the placement of any fill 
material. 


8.0 EXCAVATION:  All excavation shall be accomplished to the tolerance normally defined by the 
Civil Engineer as shown on the project grading plans.  All over-excavation below the grades specified shall 
be backfilled at the Contractor's expense and shall be compacted in accordance with the applicable technical 
requirements. 


9.0 FILL AND BACKFILL MATERIAL:  No material shall be moved or compacted without the 
presence or approval of the Soils Engineer.  Material from the required site excavation may be utilized for 
construction site fills, provided prior approval is given by the Soils Engineer.  All materials utilized for 
constructing site fills shall be free from vegetation or other deleterious matter as determined by the Soils 
Engineer. 


10.0 PLACEMENT, SPREADING AND COMPACTION:  The placement and spreading of 
approved fill materials and the processing and compaction of approved fill and native materials shall be the 
responsibility of the Contractor.  Compaction of fill materials by flooding, ponding, or jetting shall not be 
permitted unless specifically approved by local code, as well as the Soils Engineer. Both cut and fill shall 
be surface-compacted to the satisfaction of the Soils Engineer prior to final acceptance.   
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11.0 SEASONAL LIMITS:  No fill material shall be placed, spread, or rolled while it is frozen or 
thawing, or during unfavorable wet weather conditions.  When the work is interrupted by heavy rains, fill 
operations shall not be resumed until the Soils Engineer indicates that the moisture content and density of 
previously placed fill is as specified. 


12.0   DEFINITIONS - The term "pavement" shall include asphaltic concrete surfacing, untreated 
aggregate base, and aggregate subbase.  The term "subgrade" is that portion of the area on which surfacing, 
base, or subbase is to be placed. 


The term “Standard Specifications”: hereinafter referred to, is the most recent edition of the Standard 
Specifications of the State of California, Department of Transportation.  The term "relative compaction" 
refers to the field density expressed as a percentage of the maximum laboratory density as determined by 
ASTM D1557 Test Method (latest edition) or California Test Method 216 (CAL-216), as applicable. 


13.0 PREPARATION OF THE SUBGRADE - The Contractor shall prepare the surface of the various 
subgrades receiving subsequent pavement courses to the lines, grades, and dimensions given on the plans.  
The upper 12 inches of the soil subgrade beneath the pavement section shall be compacted to a minimum 
relative compaction of 95% (90% for cohesive soil) based upon ASTM D1557.  The finished subgrades 
shall be tested and approved by the Soils Engineer prior to the placement of additional pavement courses. 


14.0 AGGREGATE BASE - The aggregate base material shall be spread and compacted on the 
prepared subgrade in conformity with the lines, grades, and dimensions shown on the plans.  The aggregate 
base material shall conform to the requirements of Section 26 of the Standard Specifications for Class II 
material, ¾-inch or 1½-inches maximum size.  The aggregate base material shall be compacted to a 
minimum relative compaction of 95 percent based upon CAL-216.  The aggregate base material shall be 
spread in layers not exceeding 6 inches and each layer of aggregate material course shall be tested and 
approved by the Soils Engineer prior to the placement of successive layers. 


15.0 AGGREGATE SUBBASE - The aggregate subbase shall be spread and compacted on the 
prepared subgrade in conformity with the lines, grades, and dimensions shown on the plans.  The aggregate 
subbase material shall conform to the requirements of Section 25 of the Standard Specifications for Class II 
Subbase material.  The aggregate subbase material shall be compacted to a minimum relative compaction 
of 95 percent based upon CAL-216, and it shall be spread and compacted in accordance with the Standard 
Specifications.  Each layer of aggregate subbase shall be tested and approved by the Soils Engineer prior to 
the placement of successive layers. 


16.0 ASPHALTIC CONCRETE SURFACING - Asphaltic concrete surfacing shall consist of a 
mixture of mineral aggregate and paving grade asphalt, mixed at a central mixing plant and spread and 
compacted on a prepared base in conformity with the lines, grades, and dimensions shown on the plans.  
The viscosity grade of the asphalt shall be PG 64-10, unless otherwise stipulated or local conditions warrant 
more stringent grade.  The mineral aggregate shall be Type A or B, ½ inch maximum size, medium grading, 
and shall conform to the requirements set forth in Section 39 of the Standard Specifications.  The drying, 
proportioning, and mixing of the materials shall conform to Section 39. The prime coat, spreading and 
compacting equipment, and spreading and compacting the mixture shall conform to the applicable chapters 
of Section 39, with the exception that no surface course shall be placed when the atmospheric temperature 
is below 50 degrees F.  The surfacing shall be rolled with a combination steel-wheel and pneumatic rollers, 
as described in the Standard Specifications.  The surface course shall be placed with an approved self-
propelled mechanical spreading and finishing machine. 
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Appendix 4:  Historical Site Conditions 
Phase I Environmental Site Assessment or Other Information on Past Site Use 
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Appendix 5:  LID Infeasibility 
LID Technical Infeasibility Analysis 


 







- 32 - 
 


Appendix 6:  BMP Design Details 
BMP Sizing, Design Details and other Supporting Documentation 


 







Date


D85= 0.70 inches


DMA 
Type/ID


DMA Area 
(square feet)


Post-Project Surface 
Type


Effective 
Imperivous 
Fraction, If


DMA 
Runoff 
Factor


DMA Areas x 
Runoff Factor


Design 
Storm 


Depth (in) 


Design Capture 
Volume, VBMP 


(cubic feet)


Proposed 
Volume on 
Plans (cubic 


feet)


A1 13,649
Ornamental 
Landscaping 


0.1 0.11 1507.6


A2 15,676 Roofs 1 0.89 13983
A3 74,783 Concrete or Asphalt 1 0.89 66706.4


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


104108 82197 0.70 4760.6 15455


Notes: 


Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)


   Legend:
Required Entries    


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


Company Name SALEM Engineering Group, Inc. 6/8/2017
Designed by LCD Case No
Company Project Number/Name 3-716-0515 Cottonwood-Commons


BMP Identification


BMP NAME / ID Underground Infiltration A


Must match Name/ID used on BMP Design Calculation Sheet


Design Rainfall Depth


85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E


Total


Drainage Management Area Tabulation


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







Date


D85= 0.70 inches


DMA 
Type/ID


DMA Area 
(square feet)


Post-Project Surface 
Type


Effective 
Imperivous 
Fraction, If


DMA 
Runoff 
Factor


DMA Areas x 
Runoff Factor


Design 
Storm 


Depth (in) 


Design Capture 
Volume, VBMP 


(cubic feet)


Proposed 
Volume on 
Plans (cubic 


feet)


B1 39,579
Ornamental 
Landscaping 


0.1 0.11 4371.8


B2 19,605 Roofs 1 0.89 17487.7
B3 96,656 Concrete or Asphalt 1 0.89 86217.2


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


155840 108076.7 0.70 6259.4 20963


Notes: 


BMP Identification


Drainage Management Area Tabulation


Design Rainfall Depth


BMP NAME / ID Underground Infiltration B


Must match Name/ID used on BMP Design Calculation Sheet


Designed by LCD Case No
Company Project Number/Name 3-716-0515 Cottonwood-Commons


Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)


   Legend:
Required Entries    


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


Company Name SALEM Engineering Group, Inc. 6/8/2017


Total


85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E


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







Date


D85= 1.64 inches


DMA 
Type/ID


DMA Area 
(square feet)


Post-Project Surface 
Type


Effective 
Imperivous 
Fraction, If


DMA 
Runoff 
Factor


DMA Areas x 
Runoff Factor


Design 
Storm 


Depth (in) 


Design Capture 
Volume, VBMP 


(cubic feet)


Proposed 
Volume on 
Plans (cubic 


feet)


A1 13,649
Ornamental 
Landscaping 


0.1 0.11 1507.6


A2 15,676 Roofs 1 0.89 13983
A3 74,783 Concrete or Asphalt 1 0.89 66706.4


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


104108 82197 1.64 11233.6 15,455


Notes: 


Total


Drainage Management Area Tabulation


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


BMP Identification


BMP NAME / ID Underground Infiltration A


Must match Name/ID used on BMP Design Calculation Sheet


Design Rainfall Depth


85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E


Designed by LCD Case No
Company Project Number/Name 3-716-0515 Cottonwood-Commons


Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)


   Legend:
Required Entries    


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


Company Name SALEM Engineering Group, Inc. 8/30/2017







Date


D85= 1.64 inches


DMA 
Type/ID


DMA Area 
(square feet)


Post-Project Surface 
Type


Effective 
Imperivous 
Fraction, If


DMA 
Runoff 
Factor


DMA Areas x 
Runoff Factor


Design 
Storm 


Depth (in) 


Design Capture 
Volume, VBMP 


(cubic feet)


Proposed 
Volume on 
Plans (cubic 


feet)


B1 39,579
Ornamental 
Landscaping 


0.1 0.11 4371.8


B2 19,605 Roofs 1 0.89 17487.7
B3 96,656 Concrete or Asphalt 1 0.89 86217.2


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


1


155840 108076.7 1.64 14770.5 20963


Notes: 


Total


85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E


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


Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)


   Legend:
Required Entries    


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


Company Name SALEM Engineering Group, Inc. 8/30/2017
Designed by LCD Case No
Company Project Number/Name 3-716-0515 Cottonwood-Commons


BMP Identification


Drainage Management Area Tabulation


Design Rainfall Depth


BMP NAME / ID Underground Infiltration B


Must match Name/ID used on BMP Design Calculation Sheet







TYPICAL SECTION VIEW
SCALE:  N.T.S.


NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR THE
PROJECT, A GEOMEMBRANE BARRIER IS RECOMMENDED WITH THE SYSTEM.  THE
GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME.  PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL INFORMATION.
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11815 NE Glenn Widing Drive, Portland, OR 97220


800-548-4667         503-240-3393         800-561-1271 FAX


96"Ø PERFORATED UNDERGROUND RETENTION SYSTEM - 574527-10
COTTONWOOD COMMONS DEVELOPMENT


SAN JACINTO, CA
SITE DESIGNATION: SYSTEM A


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


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


www.ContechES.com


REVISION DESCRIPTIONDATEMARK BY


    


    


    


    


    


THE UNDERSIGNED HEREBY APPROVES THE ATTACHED
(3) PAGES INCLUDING THE FOLLOWING:


CUSTOMER


· PIPE STORAGE = 11,310 CF
· MAINLINE PIPE GAGE = 16
· WALL TYPE = PERFORATED
· DIAMETER = 96"
· FINISH = ALT2
· CORRUGATION = 5x1


DATE


ASSEMBLY
SCALE: 1" = 20'


PIPE STORAGE:  11,310 CF
STRUCTURAL BACKFILL STORAGE: 4,145


TOTAL STORAGE PROVIDED: 15,455
LOADING:  H20


PIPE INV. = 1497.77'±


NOTES


· ALL RISER AND STUB DIMENSIONS ARE TO CENTERLINE.
· ALL ELEVATIONS, DIMENSIONS, AND LOCATIONS OF RISERS AND INLETS, SHALL BE VERIFIED


BY THE ENGINEER OF RECORD PRIOR TO RELEASING FOR FABRICATION.
· ALL FITTINGS AND REINFORCEMENT COMPLY WITH ASTM A998.
· ALL RISERS AND STUBS ARE 22


3" x 12" CORRUGATION AND 16 GAGE UNLESS OTHERWISE
NOTED.


· RISERS TO BE FIELD TRIMMED TO GRADE AS REQUIRED, BY CONTRACTOR.
· QUANTITY OF PIPE SHOWN DOES NOT PROVIDE EXTRA PIPE FOR CONNECTING THE SYSTEM TO


EXISTING PIPE OR DRAINAGE STRUCTURES.  OUR SYSTEM AS DETAILED PROVIDES NOMINAL
INLET AND/OR OUTLET PIPE STUB FOR CONNECTION TO EXISTING DRAINAGE FACILITIES.  IF
ADDITIONAL PIPE IS NEEDED IT IS THE RESPONSIBILITY OF THE CONTRACTOR.


· ALL ACCESS CASTINGS ARE THE RESPONSIBILITY OF THE CONTRACTOR AND ARE NOT
SUPPLIED BY CONTECH


STUB INFORMATION


PIECE STUB INVERT SYSTEM
INVERT


18"Ø STUB C1 1,504.27 1,497.77


15"Ø STUB D1 1,504.28 1,497.77


RISER INFORMATION


PIECE RIM ELEV. SYSTEM
INVERT


36"Ø RISER E2 1510.00 1,497.77


36"Ø RISER F2 1510.00 1,497.77


36"Ø RISER G2 1510.00 1,497.77


36"Ø RISER H2 1510.00 1,497.77







DIAMETER MIN.
COVER


CORR.
PROFILE


6"-10" 12" 11/2"X1/4"


12"-48" 12" 2 2/3"X1/2"


54"-96" 12" 3"X1", 5"X1"


102"-144" D/8 3"X1", 5"X1"


· BACKFILL REQUIREMENTS FOLLOW THE GUIDELINES OF AASHTO LRFD BRIDGE DESIGN (SEC 12) and CONSTRUCTION (SEC 26).


1 MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF HAUNCH MATERIALS UNDER THE PIPE.
       THE MINIMUM TRENCH WIDTH (12.6.6.1):


PIPE ≤ 12": D + 16"
PIPE > 12": 1.5D + 12"


1a MINIMUM EMBANKMENT WIDTH (in feet) FOR INITIAL FILL ENVELOPE (12.6.6.2):
PIPE < 24": 3.0D
PIPE 24" - 144": D + 4'0"
PIPE > 144": D + 10'0"


2 THE FOUNDATION UNDER THE PIPE AND SIDE BACKFILL SHALL BE ADEQUATE TO SUPPORT THE LOADS ACTING UPON IT (26.5.2).


3 BEDDING MATERIAL SHALL BE A RELATIVELY LOOSE GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE,
AND A MINIMUM OF TWICE THE CORRUGATION DEPTH IN THICKNESS, WITH THE MAXIMUM PARTICLE SIZE OF ONE-HALF OF THE
CORRUGATION DEPTH (26.3.8.1, 26.5.3).


4 PERFORATED CORRUGATED STEEL PIPE (CSP) [HEL-COR].


5 HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION (26.5.4).


5a    INITIAL BACKFILL FOR PIPE EMBEDMENT SHALL BE FREE-DRAINING ANGULAR WASHED STONE 3/4" - 2" PARTICLE SIZE MATERIAL. ALL
LIFTS PLACED IN A CONTROLLED MANNER.  IT IS RECOMMENDED THAT LIFTS NOT EXCEED AN 8" UNCOMPACTED LIFT HEIGHT TO
PREVENT UNEVEN LOADING, AND THE LESSER OF 1/3 THE DIAMETER OR 24" AS THE MAXIMUM DIFFERENTIAL SIDE-TO-SIDE (26.5.4).


6 INITIAL BACKFILL ABOVE PIPE MAY INCLUDE ROAD BASE MATERIAL (AND RIGID PAVEMENT IF APPLICABLE). SEE TABLE ABOVE.


6a TOTAL HEIGHT OF COMPACTED COVER FOR CONVENTIONAL HIGHWAY LOADS IS MEASURED FROM TOP OF PIPE TO BOTTOM OF
FLEXIBLE PAVEMENT OR TOP OF RIGID PAVEMENT (12.6.6.3).


7 GEOTEXTILE SHALL BE USED TO WRAP TRENCH SIDES AND TOP ONLY TO PREVENT SOIL MIGRATION INTO VARYING SOIL TYPES
(PROJECT ENGINEER).


8 FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS
PER THE ENGINEER OF RECORD (26.5.4.1).


NOTES:
· FOR MULTIPLE BARREL INSTALLATIONS THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE PIPE DIA./2


BUT NO LESS THAN 12", OR 36" FOR PIPE DIAMETERS 72" AND LARGER. CONTACT YOUR CONTECH REPRESENTATIVE FOR
NONSTANDARD SPACING (TABLE C12.6.7-1).
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TYPICAL BACKFILL DETAIL
NOT TO SCALE


NO GASKET


DIMPLE
BAND


CONNECTION DETAIL
(SBBS)


PLAIN END CMP PIPE


D-12 DIMPLE BAND DETAIL
NOT TO SCALE


GENERAL NOTES:


1. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.


2. BAND MATERIALS AND/OR COATING CAN VARY BY LOCATION. CONTACT YOUR CONTECH REPRESENTATIVE FOR AVAILABILITY.


3. BANDS ARE SHAPED TO MATCH THE PIPE-ARCH WHEN APPLICABLE.


4. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" THRU 96" 2-PIECES
· 102" THRU 144" 3-PIECES


5. BAND FASTENERS ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDS.


6. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.


7. ORDER SHALL DESIGNATE GASKET OPTION, IF REQUIRED (SEE DETAILS ABOVE).
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NOTES:


1.  DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION
AND ACI 350.


2.  DESIGN LOAD HS25.


3.  EARTH COVER = 1' MAX.


4.  CONCRETE STRENGTH = 4,000 psi


5.  REINFORCING STEEL = ASTM A615, GRADE 60.


6.  PROVIDE ADDITIONAL REINFORCING AROUND
    OPENINGS EQUAL TO THE BARS INTERRUPTED,
    HALF EACH SIDE.  ADDITIONAL BARS TO BE IN
    THE SAME PLANE.


A


A


2" COVER
(TYP)


SECTION VIEW


ROUND OPTION PLAN VIEW SQUARE OPTION PLAN VIEW


Ø CMP RISER


INTERRUPTED BAR
REPLACEMENT,
SEE NOTE 6.


STANDARD
REINFORCING,


SEE TABLE


OPENING IN
PROTECTION


SLAB FOR
CASTING


#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),


SEE NOTE 7.


ØA


INTERRUPTED BAR
REPLACEMENT, SEE


NOTE 6.


ØB


OPENING IN
PROTECTION


SLAB FOR
CASTING


#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),


SEE NOTE 7.


STANDARD
REINFORCING,
SEE TABLE


GASKET MATERIAL
SUFFICIENT TO PREVENT
SLAB FROM BEARING ON


RISER TO BE PROVIDED BY
CONTRACTOR.


2" COVER


(TYP.)


ØB


REINFORCING TABLE


Ø CMP
RISER A Ø B REINFORCING


**BEARING
PRESSURE


(PSF)


24" Ø 4'
4'x4' 26"


#5 @ 10" OCEW
#5 @ 10" OCEW


2,540
1,900


30" Ø 4'-6"
4'-6" x 4'-6" 32"


#5 @ 10" OCEW
#5 @ 9" OCEW


2,260
1,670


36" Ø 5'
5' x 5' 38"


#5 @ 9" OCEW
#5 @ 8" OCEW


2,060
1,500


42" Ø 5'-6"
5'-6" x 5'-6" 44"


#5 @ 8" OCEW
#5 @ 8" OCEW


1,490
1,370


48" Ø 6'
6' x 6' 50"


#5 @ 7" OCEW
#5 @ 7" OCEW


1,210
1,270


** ASSUMED SOIL BEARING CAPACITY


1'
-0


"


A


2" C
OVER


(TYP.)
2" C


OVER


(TYP)


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


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


9.  DETAIL DESIGN BY DELTA ENGINEERS, ARCHITECTS
AND LAND SURVEYORS, ENDWELL, NY.


ØB


Ø36" MAX., HS-25 ACCESS CASTING
WITH GRADE RINGS AS REQUIRED, TO
BE PROVIDED AND INSTALLED BY
CONTRACTOR.  MAY BE TOP MOUNTED
(AS SHOWN) OR RECESSED.CMP


PROTECTION
SLAB


VARIES
RIM/FINISHED
GRADE


ACCESS CASTING NOT SUPPLIED BY CONTECH
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CONSTRUCTION LOADS


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


PIPE SPAN,
INCHES


18-50
MINIMUM COVER (FT)


AXLE LOADS
(kips)


50-75 75-110 110-150


12-42 2.0 2.5 3.0 3.0


4.03.53.048-72 3.0


3.078-120 3.5 4.0 4.0


4.54.54.0126-144 3.5


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


 HEIGHT OF
COVER


TEMPORARY COVER FOR
CONSTRUCTION LOADS


FINISHED
GRADE


 CONSTRUCTION LOADING DIAGRAM
SCALE: N.T.S.


SCOPE


THIS SPECIFICATION COVERS THE MANUFACTURE AND
INSTALLATION OF THE CORRUGATED STEEL PIPE (CSP) DETAILED IN
THE PROJECT PLANS.


MATERIAL


THE ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE
APPLICABLE REQUIREMENTS OF AASHTO M274 OR ASTM A929.


PIPE


THE CSP SHALL BE MANUFACTURED IN ACCORDANCE WITH THE
APPLICABLE REQUIREMENTS OF AASHTO M36 OR ASTM A760.  THE
PIPE SIZES, GAGES AND CORRUGATIONS SHALL BE AS SHOWN ON
THE PROJECT PLANS.


ALL FABRICATION OF THE PRODUCT SHALL OCCUR WITHIN THE
UNITED STATES.


HANDLING AND ASSEMBLY


SHALL BE IN ACCORDANCE WITH  RECOMMENDATIONS OF THE
NATIONAL CORRUGATED STEEL PIPE ASSOCIATION (NCSPA)


INSTALLATION


SHALL BE IN ACCORDANCE WITH AASHTO STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES, SECTION 26, DIVISION II
OR ASTM A798 AND IN CONFORMANCE WITH THE PROJECT PLANS
AND SPECIFICATIONS.  IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE
WITH THE SITE ENGINEER.


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


SPECIFICATION FOR CORRUGATED STEEL PIPE-ALUMINIZED TYPE 2 STEEL


MATERIAL SPECIFICATION
SCALE: N.T.S.







TYPICAL SECTION VIEW
SCALE:  N.T.S.


NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR THE
PROJECT, A GEOMEMBRANE BARRIER IS RECOMMENDED WITH THE SYSTEM.  THE
GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME.  PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL INFORMATION.


96" TYP.
36"


TYP. 30" SEE TYPICAL
BACKFILL DETAIL
NOTES
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REQUIRED
BACKFILL


20 MIL PE
IMPERMEABLE


LINER OVER
TOP OF PIPE


(IF REQUIRED)
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THE UNDERSIGNED HEREBY APPROVES THE ATTACHED
(3) PAGES INCLUDING THE FOLLOWING:


CUSTOMER


· PIPE STORAGE = 15,331 CF
· MAINLINE PIPE GAGE = 16
· WALL TYPE = PERFORATED
· DIAMETER = 96"
· FINISH = ALT2
· CORRUGATION = 5x1


DATE


ASSEMBLY
SCALE: 1" = 20'


PIPE STORAGE:  15,331 CF
STRUCTURAL BACKFILL STORAGE: 5,632


TOTAL STORAGE PROVIDED: 20,963
LOADING:  H20


PIPE INV. = 1495.27'±


NOTES


· ALL RISER AND STUB DIMENSIONS ARE TO CENTERLINE.
· ALL ELEVATIONS, DIMENSIONS, AND LOCATIONS OF RISERS AND INLETS, SHALL BE VERIFIED


BY THE ENGINEER OF RECORD PRIOR TO RELEASING FOR FABRICATION.
· ALL FITTINGS AND REINFORCEMENT COMPLY WITH ASTM A998.
· ALL RISERS AND STUBS ARE 22


3" x 12" CORRUGATION AND 16 GAGE UNLESS OTHERWISE
NOTED.


· RISERS TO BE FIELD TRIMMED TO GRADE AS REQUIRED, BY CONTRACTOR.
· QUANTITY OF PIPE SHOWN DOES NOT PROVIDE EXTRA PIPE FOR CONNECTING THE SYSTEM TO


EXISTING PIPE OR DRAINAGE STRUCTURES.  OUR SYSTEM AS DETAILED PROVIDES NOMINAL
INLET AND/OR OUTLET PIPE STUB FOR CONNECTION TO EXISTING DRAINAGE FACILITIES.  IF
ADDITIONAL PIPE IS NEEDED IT IS THE RESPONSIBILITY OF THE CONTRACTOR.


· ALL ACCESS CASTINGS ARE THE RESPONSIBILITY OF THE CONTRACTOR AND ARE NOT
SUPPLIED BY CONTECH


STUB INFORMATION


PIECE STUB INVERT SYSTEM
INVERT


21"Ø STUB A1 1,501.52 1,495.27


12"Ø STUB C2 1,500.93 1,495.27


RISER INFORMATION


PIECE RIM ELEV. SYSTEM
INVERT


36"Ø RISER C3 1507.90 1,495.27


36"Ø RISER D2 1507.95 1,495.27


36"Ø RISER E2 1508.00 1,495.27


36"Ø RISER F2 1508.05 1,495.27







DIAMETER MIN.
COVER


CORR.
PROFILE


6"-10" 12" 11/2"X1/4"


12"-48" 12" 2 2/3"X1/2"


54"-96" 12" 3"X1", 5"X1"


102"-144" D/8 3"X1", 5"X1"


· BACKFILL REQUIREMENTS FOLLOW THE GUIDELINES OF AASHTO LRFD BRIDGE DESIGN (SEC 12) and CONSTRUCTION (SEC 26).


1 MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF HAUNCH MATERIALS UNDER THE PIPE.
       THE MINIMUM TRENCH WIDTH (12.6.6.1):


PIPE ≤ 12": D + 16"
PIPE > 12": 1.5D + 12"


1a MINIMUM EMBANKMENT WIDTH (in feet) FOR INITIAL FILL ENVELOPE (12.6.6.2):
PIPE < 24": 3.0D
PIPE 24" - 144": D + 4'0"
PIPE > 144": D + 10'0"


2 THE FOUNDATION UNDER THE PIPE AND SIDE BACKFILL SHALL BE ADEQUATE TO SUPPORT THE LOADS ACTING UPON IT (26.5.2).


3 BEDDING MATERIAL SHALL BE A RELATIVELY LOOSE GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE,
AND A MINIMUM OF TWICE THE CORRUGATION DEPTH IN THICKNESS, WITH THE MAXIMUM PARTICLE SIZE OF ONE-HALF OF THE
CORRUGATION DEPTH (26.3.8.1, 26.5.3).


4 PERFORATED CORRUGATED STEEL PIPE (CSP) [HEL-COR].


5 HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION (26.5.4).


5a    INITIAL BACKFILL FOR PIPE EMBEDMENT SHALL BE FREE-DRAINING ANGULAR WASHED STONE 3/4" - 2" PARTICLE SIZE MATERIAL. ALL
LIFTS PLACED IN A CONTROLLED MANNER.  IT IS RECOMMENDED THAT LIFTS NOT EXCEED AN 8" UNCOMPACTED LIFT HEIGHT TO
PREVENT UNEVEN LOADING, AND THE LESSER OF 1/3 THE DIAMETER OR 24" AS THE MAXIMUM DIFFERENTIAL SIDE-TO-SIDE (26.5.4).


6 INITIAL BACKFILL ABOVE PIPE MAY INCLUDE ROAD BASE MATERIAL (AND RIGID PAVEMENT IF APPLICABLE). SEE TABLE ABOVE.


6a TOTAL HEIGHT OF COMPACTED COVER FOR CONVENTIONAL HIGHWAY LOADS IS MEASURED FROM TOP OF PIPE TO BOTTOM OF
FLEXIBLE PAVEMENT OR TOP OF RIGID PAVEMENT (12.6.6.3).


7 GEOTEXTILE SHALL BE USED TO WRAP TRENCH SIDES AND TOP ONLY TO PREVENT SOIL MIGRATION INTO VARYING SOIL TYPES
(PROJECT ENGINEER).


8 FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS
PER THE ENGINEER OF RECORD (26.5.4.1).


NOTES:
· FOR MULTIPLE BARREL INSTALLATIONS THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE PIPE DIA./2


BUT NO LESS THAN 12", OR 36" FOR PIPE DIAMETERS 72" AND LARGER. CONTACT YOUR CONTECH REPRESENTATIVE FOR
NONSTANDARD SPACING (TABLE C12.6.7-1).
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TYPICAL BACKFILL DETAIL
NOT TO SCALE


NO GASKET


DIMPLE
BAND


CONNECTION DETAIL
(SBBS)


PLAIN END CMP PIPE


D-12 DIMPLE BAND DETAIL
NOT TO SCALE


GENERAL NOTES:


1. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.


2. BAND MATERIALS AND/OR COATING CAN VARY BY LOCATION. CONTACT YOUR CONTECH REPRESENTATIVE FOR AVAILABILITY.


3. BANDS ARE SHAPED TO MATCH THE PIPE-ARCH WHEN APPLICABLE.


4. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" THRU 96" 2-PIECES
· 102" THRU 144" 3-PIECES


5. BAND FASTENERS ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDS.


6. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.


7. ORDER SHALL DESIGNATE GASKET OPTION, IF REQUIRED (SEE DETAILS ABOVE).
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NOTES:


1.  DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION
AND ACI 350.


2.  DESIGN LOAD HS25.


3.  EARTH COVER = 1' MAX.


4.  CONCRETE STRENGTH = 4,000 psi


5.  REINFORCING STEEL = ASTM A615, GRADE 60.


6.  PROVIDE ADDITIONAL REINFORCING AROUND
    OPENINGS EQUAL TO THE BARS INTERRUPTED,
    HALF EACH SIDE.  ADDITIONAL BARS TO BE IN
    THE SAME PLANE.


A


A


2" COVER
(TYP)


SECTION VIEW


ROUND OPTION PLAN VIEW SQUARE OPTION PLAN VIEW


Ø CMP RISER


INTERRUPTED BAR
REPLACEMENT,
SEE NOTE 6.


STANDARD
REINFORCING,


SEE TABLE


OPENING IN
PROTECTION


SLAB FOR
CASTING


#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),


SEE NOTE 7.


ØA


INTERRUPTED BAR
REPLACEMENT, SEE


NOTE 6.


ØB


OPENING IN
PROTECTION


SLAB FOR
CASTING


#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),


SEE NOTE 7.


STANDARD
REINFORCING,
SEE TABLE


GASKET MATERIAL
SUFFICIENT TO PREVENT
SLAB FROM BEARING ON


RISER TO BE PROVIDED BY
CONTRACTOR.


2" COVER


(TYP.)


ØB


REINFORCING TABLE


Ø CMP
RISER A Ø B REINFORCING


**BEARING
PRESSURE


(PSF)


24" Ø 4'
4'x4' 26"


#5 @ 10" OCEW
#5 @ 10" OCEW


2,540
1,900


30" Ø 4'-6"
4'-6" x 4'-6" 32"


#5 @ 10" OCEW
#5 @ 9" OCEW


2,260
1,670


36" Ø 5'
5' x 5' 38"


#5 @ 9" OCEW
#5 @ 8" OCEW


2,060
1,500


42" Ø 5'-6"
5'-6" x 5'-6" 44"


#5 @ 8" OCEW
#5 @ 8" OCEW


1,490
1,370


48" Ø 6'
6' x 6' 50"


#5 @ 7" OCEW
#5 @ 7" OCEW


1,210
1,270


** ASSUMED SOIL BEARING CAPACITY


1'
-0


"


A


2" C
OVER


(TYP.)
2" C


OVER


(TYP)


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


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


9.  DETAIL DESIGN BY DELTA ENGINEERS, ARCHITECTS
AND LAND SURVEYORS, ENDWELL, NY.


ØB


Ø36" MAX., HS-25 ACCESS CASTING
WITH GRADE RINGS AS REQUIRED, TO
BE PROVIDED AND INSTALLED BY
CONTRACTOR.  MAY BE TOP MOUNTED
(AS SHOWN) OR RECESSED.CMP


PROTECTION
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CONTECH


DRAWING


11815 NE Glenn Widing Drive, Portland, OR 97220


800-548-4667         503-240-3393         800-561-1271 FAX


96"Ø PERFORATED UNDERGROUND RETENTION SYSTEM - 574527-20
COTTONWOOD COMMONS DEVELOPMENT


SAN JACINTO, CA
SITE DESIGNATION: SYSTEM B


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


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


www.ContechES.com
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CONSTRUCTION LOADS


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


PIPE SPAN,
INCHES


18-50
MINIMUM COVER (FT)


AXLE LOADS
(kips)


50-75 75-110 110-150


12-42 2.0 2.5 3.0 3.0


4.03.53.048-72 3.0


3.078-120 3.5 4.0 4.0


4.54.54.0126-144 3.5


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


 HEIGHT OF
COVER


TEMPORARY COVER FOR
CONSTRUCTION LOADS


FINISHED
GRADE


 CONSTRUCTION LOADING DIAGRAM
SCALE: N.T.S.


SCOPE


THIS SPECIFICATION COVERS THE MANUFACTURE AND
INSTALLATION OF THE CORRUGATED STEEL PIPE (CSP) DETAILED IN
THE PROJECT PLANS.


MATERIAL


THE ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE
APPLICABLE REQUIREMENTS OF AASHTO M274 OR ASTM A929.


PIPE


THE CSP SHALL BE MANUFACTURED IN ACCORDANCE WITH THE
APPLICABLE REQUIREMENTS OF AASHTO M36 OR ASTM A760.  THE
PIPE SIZES, GAGES AND CORRUGATIONS SHALL BE AS SHOWN ON
THE PROJECT PLANS.


ALL FABRICATION OF THE PRODUCT SHALL OCCUR WITHIN THE
UNITED STATES.


HANDLING AND ASSEMBLY


SHALL BE IN ACCORDANCE WITH  RECOMMENDATIONS OF THE
NATIONAL CORRUGATED STEEL PIPE ASSOCIATION (NCSPA)


INSTALLATION


SHALL BE IN ACCORDANCE WITH AASHTO STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES, SECTION 26, DIVISION II
OR ASTM A798 AND IN CONFORMANCE WITH THE PROJECT PLANS
AND SPECIFICATIONS.  IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE
WITH THE SITE ENGINEER.


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


SPECIFICATION FOR CORRUGATED STEEL PIPE-ALUMINIZED TYPE 2 STEEL


MATERIAL SPECIFICATION
SCALE: N.T.S.







Project Information


Project Name 37160515 Cottonwood Option # B


Country US State California City San Jacinto


Contact Information


First Name Natalie Last Name Luna


Company Phone # 909-980-6455


Email natalie@salem.net


Design Criteria


Site Designation DMA A Drainage Area (ac) 0.33


Runoff Coefficient 0.90 TC (Min) 6 Peak Flow (cfs) 0.75


Screening Required? No Pipe Invert Depth (ft) 0 - 5 Bedrock Depth (ft) >15


Groundwater Depth (ft) >15 Grate Inlet Required? Yes Pipe Size (in) 6


Multiple Inlets? No 180° between inlet and 
outlet?


No 90° between two inlets? N/A


Required Particle Size 
Distribution?


No Rainfall Station 25 - Riverside, CA


Treatment Selection


Treatment Unit CDS System Model 2015-4


Target Removal 80.00% Mean Particle Size 
(microns)


125 Predicted Net Annual 
Removal


93.25%


Hydrodynamic Separation Product Calculator
37160515 Cottonwood


DMA A


CDS  2015-4







CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION BASED ON THE RATIONAL RAINFALL METHOD


Rainfall 
Intensity¹ (in/hr)


%  Rainfall 
Volume¹


Cumulative 
Rainfall Volume


Rainfall 
Volume 
Treated


Total Flowrate
(cfs)


Treated Flowrate
(cfs)


Operating Rate 
(%)


Removal 
Efficiency (%)


Incremental 
Removal (%)


0.0200 11.94% 11.94% 11.94% 0.0059 0.0059 0.84% 100.00% 11.94%


0.0400 12.37% 24.31% 12.37% 0.0119 0.0119 1.70% 100.00% 12.37%


0.0600 12.36% 36.67% 12.36% 0.0178 0.0178 2.54% 100.00% 12.36%


0.0800 10.33% 47.00% 10.33% 0.0238 0.0238 3.40% 100.00% 10.33%


0.1000 7.43% 54.43% 7.43% 0.0297 0.0297 4.24% 100.00% 7.43%


0.1200 9.17% 63.60% 9.17% 0.0356 0.0356 5.09% 100.00% 9.17%


0.1400 6.25% 69.85% 6.25% 0.0416 0.0416 5.94% 100.00% 6.25%


0.1600 5.27% 75.12% 5.27% 0.0475 0.0475 6.79% 100.00% 5.27%


0.1800 4.45% 79.57% 4.45% 0.0535 0.0535 7.64% 99.88% 4.44%


0.2000 5.58% 85.15% 5.58% 0.0594 0.0594 8.49% 99.71% 5.56%


0.2500 4.35% 89.50% 4.35% 0.0743 0.0743 10.61% 99.29% 4.32%


0.3000 5.21% 94.71% 5.21% 0.0891 0.0891 12.73% 98.86% 5.15%


0.3500 1.43% 96.14% 1.43% 0.1040 0.1040 14.86% 98.44% 1.41%


0.4000 1.20% 97.34% 1.20% 0.1188 0.1188 16.97% 98.01% 1.18%


0.4500 0.45% 97.79% 0.45% 0.1337 0.1337 19.10% 97.59% 0.44%


0.5000 0.55% 98.34% 0.55% 0.1485 0.1485 21.21% 97.17% 0.53%


0.7500 0.78% 99.12% 0.78% 0.2228 0.2228 31.83% 95.04% 0.74%


1.0000 0.87% 99.99% 0.87% 0.2970 0.2970 42.43% 92.92% 0.81%


1.5000 0.00% 99.99% 0.00% 0.4455 0.4455 63.64% 88.68% 0.00%


2.0000 0.00% 99.99% 0.00% 0.5940 0.5940 84.86% 84.43% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


99.70%


Removal Efficiency Adjustment2 = 6.45%


Predicted % Annual Rainfall Treated = 93.54%


Predicted Net Annual Load Removal Efficiency = 93.25%


1 - Based on 10 years of Hourly Rainfall Data From NCDC Station 7473, Riverside Citrus Experimental Station, Riverside County, CA


2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.


Hydrodynamic Separation Product Calculator
37160515 Cottonwood


DMA A


CDS  2015-4







 
 


SECTION [_____] 
STORM WATER TREATMENT DEVICE 


PART 1 – GENERAL 


1.1 DESCRIPTION 
A. Scope 


The Contractor shall furnish all labor, equipment and materials necessary to 
install the storm water treatment device(s) (SWTD) and appurtenances specified 
in the Drawings and these specifications. 


B. Related Sections 
Section 02240: Dewatering 
Section 02260: Excavation Support and Protection 
Section 02315: Excavation and Fill 
Section 02340: Soil Stabilization 


1.2 QUALITY ASSURANCES 
A. Inspection 


All components shall be subject to inspection by the engineer at the place of 
manufacture and/or installation.  All components are subject to being rejected or 
identified for repair if the quality of materials and manufacturing do not comply 
with the requirements of this specification.  Components which have been 
identified as defective may be subject for repair where final acceptance of the 
component is contingent on the discretion of the Engineer. 


B. Warranty 
The manufacturer shall guarantee the SWTD components against all 
manufacturer originated defects in materials or workmanship for a period of 
twelve (12) months from the date the components are delivered to the owner for 
installation.  The manufacturer shall upon its determination repair, correct or 
replace any manufacturer originated defects advised in writing to the 
manufacturer within the referenced warranty period.  The use of SWTD 
components shall be limited to the application for which it was specifically 
designed. 


C. Manufacturer’s Performance Certificate 
The SWTD manufacturer shall submit to the Engineer of Record a 
“Manufacturer’s Performance Certification” certifying that each SWTD is 
capable of achieving the specified removal efficiencies listed in these 
specifications.  The certification shall be supported by independent third-party 
research 







 
 


1.3 SUBMITTALS 
 A. Shop Drawings 


The contractor shall prepare and submit shop drawings in accordance with 
Section [_____] of the contract documents.  The shop drawings shall detail 
horizontal and vertical dimensioning as well as joint type and locations. 


1.4 PRODUCT SUBMITTALS 
No product substitutions shall be accepted unless submitted 10 days prior to project 
bid date, or as directed by the engineer of record.  Submissions for substitutions 
require review and approval by the Engineer of Record, for hydraulic performance, 
impact to project designs, equivalent treatment performance, and any required 
project plan and report (hydrology/hydraulic, water quality, stormwater pollution) 
modifications that would be required by the approving jurisdictions/agencies.  
Contractor to coordinate with the Engineer of Record any applicable modifications 
to the project estimates of cost, bonding amount determinations, plan check fees for 
changes to approved documents, and/or any other regulatory requirements resulting 
from product substitutions.   
 


PART 2.0 – PRODUCTS 


2.1 MATERIALS AND DESIGN 
A. Housing unit of stormwater treatment device shall be constructed of pre-cast or 


cast-in-place concrete, no exceptions. Precast concrete components shall 
conform to applicable sections of ASTM C 478, ASTM C 857 and ASTM C 
858 and the following: 
1. Concrete shall achieve a minimum 28-day compressive strength of 4,000 


pounds per square-inch (psi); 
2. Unless otherwise noted, the precast concrete sections shall be designed to 


withstand lateral earth and AASHTO H-20 traffic loads; 
3. Cement shall be Type III Portland Cement conforming to ASTM C 150; 
4. Aggregates shall conform to ASTM C 33; 
5. Reinforcing steel shall be deformed billet-steel bars, welded steel wire or 


deformed welded steel wire conforming to ASTM A 615, A 185, or A 497. 
6. Joints shall be sealed with preformed joint sealing compound conforming to 


ASTM C 990. 
7. Shipping of components shall not be initiated until a minimum compressive 


strength of 4,000 psi is attained or five (5) calendar days after fabrication 
has expired, whichever occurs first. 


B. Internal Components and appurtenances shall conform to the following: 
1. Screen and support structure shall be manufactured of Type 316 and 


316L stainless steel conforming to ASTM F 1267-01; 
2. Hardware shall be manufactured of Type 316 stainless steel conforming 


to ASTM A 320; 







 
3. Fiberglass components shall conform to the National Bureau of 


Standards PS-15 and coated with an isophalic polyester gelcoat and 
4. Access system(s) conform to the following: 


a. Manhole castings shall be designed to withstand AASHTO H-20 
loadings and manufactured of cast-iron conforming to ASTM A 48 
Class 30. 


2.2 PERFORMANCE 
A. REMOVAL EFFICIENCIES 


1. The SWTD shall be sized to either achieve an 80 percent average annual 
reduction in the total suspended solid load or treat a flow rate designated by 
the jurisdiction in which the project is located. 


2. The SWTD shall be capable of capturing and retaining 100 percent of 
pollutants greater than or equal to 2.4 millimeters (mm) regardless of the 
pollutant’s specific gravity (i.e.: floatable and neutrally buoyant materials) 
for flows up to the device’s rated-treatment capacity.  The SWTD shall be 
designed to retain all previously captured pollutants addressed by this 
subsection under all flow conditions.  The CDS unit shall be fitted with a 
2400 micron or stainless steel screen. 


3. The SWTD shall be capable of capturing and retaining total petroleum 
hydrocarbons.  The SWTD shall be capable of achieving a removal 
efficiency of 92 and 78 percent when the device is operating at 25 and 50 
percent of its rated-treatment capacity (125 micron flow rates listed in table 
1.).  These removal efficiencies shall be based on independent third-party 
research for influent oil concentrations representative of storm water runoff 
(20 ± 5 mg/L). The SWTD shall be greater than 99 percent effective in 
controlling dry-weather accidental oil spills. 


         B.  HYDRAULIC CAPACITY 
1. The SWTD shall provide verified treatment performance up to and 


including the rated treatment capacity of the selected unit listed in Table 1.  
The treatment performance shall be verified through a nationally or 
regionally accredited testing protocol.   


2. The SWTD shall convey the flow   from the peak storm event of the 
drainage network, in accordance with required hydraulic upstream 
conditions as defined by the Engineer.   If a substitute SWTD is proposed, 
supporting documentation shall be submitted that demonstrates equal or 
better upstream hydraulic conditions compared to that specified herein. This 
documentation shall be signed and sealed by a Professional Engineer 
registered in the State of the work. All costs associated with preparing and 
certifying this documentation shall be born solely by the Contractor.   


 
 
 







 
 
C. STORAGE CAPACITY 


1. The SWTD shall be designed with a sump chamber for the storage of 
captured sediments and other negatively buoyant pollutants in between 
maintenance cycles.  The minimum storage capacity provided by the sump 
chamber shall be in accordance with the volume listed in Table 1.  The 
boundaries of the sump chamber shall be limited to that which do not 
degrade the SWTD’s treatment efficiency as captured pollutants accumulate. 
The sump chamber shall be separate from the treatment processing 
portion(s) of the SWTD to minimize the probability of fine particle re-
suspension.  In order to not restrict the Owner’s ability to maintain the 
SWTD, the minimum dimension providing access from the ground surface 
to the sump chamber shall be 20 inches in diameter. 


2. The SWTD shall be designed to capture and retain Total Petroleum 
Hydrocarbons generated by wet-weather flow and dry-weather gross spills 
and have a capacity listed in Table 1 of the required unit. 


2.3 MANUFACTURER 
The manufacturer of the SWTD shall be one that is regularly engaged in the 
engineering design and production of systems deployed for the treatment of storm 
water runoff for at least five (5) years and which have a history of successful 
production, acceptable to the Engineer.  In accordance with the Drawings, the 
SWTD(s) shall be a CDS® device manufactured by: 


CONTECH Engineered Solutions, LLC 
9025 Centre Pointe Drive, Suite 400 
West Chester, OH 45069 
(800) 338-1122 
www.ContechES.com 


PART 3 – EXECUTION 
3.1 HANDLING AND STORAGE 


1. The contractor shall exercise care in the storage and handling of the SWTD 
components prior to and during installation.  Any repair or replacement costs 
associated with events occurring after delivery is accepted and unloading has 
commenced shall be borne by the contractor. 


3.2 INSTALLATION 
1. The SWTD shall be installed in accordance with the manufacturer’s 


recommendations and related sections of the contract documents.  The 
manufacturer shall provide the contractor installation instructions and offer on-
site guidance during the important stages of the installation as identified by the 
manufacturer at no additional expense.  A minimum of 72 hours notice shall be 
provided to the manufacturer prior to their performance of the services included 
under this subsection. 







 
2. The contractor shall fill all voids associated with lifting provisions provided by 


the manufacturer.  These voids shall be filled with non-shrinking grout 
providing a finished surface consistent with adjacent surfaces.  The contractor 
shall trim all protruding lifting provisions flush with the adjacent concrete 
surface in a manner, which leaves no sharp points or edges. 


3. The contractor shall removal all loose material and pooling water from the 
SWTD prior to the transfer of operational responsibility to the Owner. 


TABLE 1 
Storm Water Treatment Device 


Hydraulic and Storage Capacities 
 


 
 
 


CDS Model 


 
Treatment 
Capacity 
(cfs)/(L/s) 


Minimum Sump 
Storage 
Capacity 
(yd3)/(m3) 


Minimum Oil 
Storage Capacity 


(gal)/(L) 
CDS2015-G 0.7 (19.8) 0.5 (0.4) 70 (265) 
CDS2015-4 0.7 (19.8) 0.5 (1.4) 70 (265) 
CDS2015 0.7(19.8) 1.3 (1.0) 92 (348) 
CDS2020 1.1 (31.2) 1.3 (1.0) 131 (496) 
CDS2025 1.6 (45.3) 1.3 (1.0) 143 (541) 
CDS3020 2.0 (56.6) 2.1 (1.6) 146 (552) 
CDS3030 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS3035 3.8 (106.2) 2.1 (1.6) 234 (885) 
CDS4030 4.5 (127.4) 5.6 (4.3) 407 (1540) 
CDS4040 6.0 (169.9) 5.6 (4.3) 492 (1862) 
CDS4045 7.5 (212.4) 5.6 (4.3) 534 (2012) 


       
CDS2020-D 1.1 (31.2) 1.3 (1.0) 131 (495) 
CDS3020-D 2.0 (56.6) 2.1 (1.6) 146 (552) 
CDS3030-D 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS3035-D 3.8 (106.2) 2.1 (1.6) 234 (885) 
CDS4030-D 4.5 (127.4) 4.3 (3.3) 328 (1241) 
CDS4040-D 6.0 (169.9) 4.3 (3.3) 396 (1499) 
CDS4045-D 7.5 (212.4) 4.3 (3.3) 430 (1627) 
CDS5640-D 9.0 (254.9) 5.6 (4.3) 490 (1854) 
CDS5653-D 14.0 (396.5) 5.6 (4.3) 599 (2267) 
CDS5668-D 19.0 (538.1) 5.6 (4.3) 733 (2774) 
CDS5678-D 25.0 (708.0) 5.6 (4.3) 814 (3081) 


       
CDS3030-DV 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS5042-DV 9.0 (254.9) 1.9 (1.5) 294 (1112) 
CDS5050-DV 11.0 (311.5) 1.9 (1.5) 367 (1389) 
CDS7070-DV 26.0 (736.3) 3.3 (2.5) 914 (3459) 


CDS10060-DV 30.0 (849.6) 5.0 (3.8) 792 (2997) 
CDS10080-DV 50.0 (1416.0) 5.0 (3.8) 1057 (4000) 


CDS100100-DV 64.0 (1812.5) 5.0 (3.8) 1320 (4996) 


END OF SECTION 











Project Information


Project Name 37160515 Cottonwood Option # A


Country US State California City San Jacinto


Contact Information


First Name Natalie Last Name Luna


Company Phone # 909-980-6455


Email natalie@salem.net


Design Criteria


Site Designation DMA B Drainage Area (ac) 0.56


Runoff Coefficient 0.90 TC (Min) 6 Peak Flow (cfs) 1.90


Screening Required? No Pipe Invert Depth (ft) 0 - 5 Bedrock Depth (ft) >15


Groundwater Depth (ft) >15 Grate Inlet Required? Yes Pipe Size (in) 6


Multiple Inlets? No 180° between inlet and 
outlet?


No 90° between two inlets? N/A


Required Particle Size 
Distribution?


No Rainfall Station 25 - Riverside, CA


Treatment Selection


Treatment Unit CDS System Model 2015-4


Target Removal 80.00% Mean Particle Size 
(microns)


125 Predicted Net Annual 
Removal


92.71%


Hydrodynamic Separation Product Calculator
37160515 Cottonwood


DMA B


CDS  2015-4







CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION BASED ON THE RATIONAL RAINFALL METHOD


Rainfall 
Intensity¹ (in/hr)


%  Rainfall 
Volume¹


Cumulative 
Rainfall Volume


Rainfall 
Volume 
Treated


Total Flowrate
(cfs)


Treated Flowrate
(cfs)


Operating Rate 
(%)


Removal 
Efficiency (%)


Incremental 
Removal (%)


0.0200 11.94% 11.94% 11.94% 0.0101 0.0101 1.44% 100.00% 11.94%


0.0400 12.37% 24.31% 12.37% 0.0202 0.0202 2.89% 100.00% 12.37%


0.0600 12.36% 36.67% 12.36% 0.0302 0.0302 4.31% 100.00% 12.36%


0.0800 10.33% 47.00% 10.33% 0.0403 0.0403 5.76% 100.00% 10.33%


0.1000 7.43% 54.43% 7.43% 0.0504 0.0504 7.20% 99.97% 7.43%


0.1200 9.17% 63.60% 9.17% 0.0605 0.0605 8.64% 99.68% 9.14%


0.1400 6.25% 69.85% 6.25% 0.0706 0.0706 10.09% 99.39% 6.21%


0.1600 5.27% 75.12% 5.27% 0.0806 0.0806 11.51% 99.11% 5.22%


0.1800 4.45% 79.57% 4.45% 0.0907 0.0907 12.96% 98.82% 4.40%


0.2000 5.58% 85.15% 5.58% 0.1008 0.1008 14.40% 98.53% 5.50%


0.2500 4.35% 89.50% 4.35% 0.1260 0.1260 18.00% 97.81% 4.25%


0.3000 5.21% 94.71% 5.21% 0.1512 0.1512 21.60% 97.09% 5.06%


0.3500 1.43% 96.14% 1.43% 0.1764 0.1764 25.20% 96.37% 1.38%


0.4000 1.20% 97.34% 1.20% 0.2016 0.2016 28.80% 95.65% 1.15%


0.4500 0.45% 97.79% 0.45% 0.2268 0.2268 32.40% 94.93% 0.43%


0.5000 0.55% 98.34% 0.55% 0.2520 0.2520 36.00% 94.21% 0.52%


0.7500 0.78% 99.12% 0.78% 0.3780 0.3780 54.00% 90.60% 0.71%


1.0000 0.87% 99.99% 0.87% 0.5040 0.5040 72.00% 87.00% 0.76%


1.5000 0.00% 99.99% 0.00% 0.7560 0.7000 100.00% 75.37% 0.00%


2.0000 0.00% 99.99% 0.00% 1.0080 0.7000 100.00% 56.53% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


0.0000 0.00% 99.99% 0.00% 0.0000 0.0000 0.00% 100.00% 0.00%


99.16%


Removal Efficiency Adjustment2 = 6.45%


Predicted % Annual Rainfall Treated = 93.54%


Predicted Net Annual Load Removal Efficiency = 92.71%


1 - Based on 10 years of Hourly Rainfall Data From NCDC Station 7473, Riverside Citrus Experimental Station, Riverside County, CA


2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.


Hydrodynamic Separation Product Calculator
37160515 Cottonwood


DMA B


CDS  2015-4







 
 


SECTION [_____] 
STORM WATER TREATMENT DEVICE 


PART 1 – GENERAL 


1.1 DESCRIPTION 
A. Scope 


The Contractor shall furnish all labor, equipment and materials necessary to 
install the storm water treatment device(s) (SWTD) and appurtenances specified 
in the Drawings and these specifications. 


B. Related Sections 
Section 02240: Dewatering 
Section 02260: Excavation Support and Protection 
Section 02315: Excavation and Fill 
Section 02340: Soil Stabilization 


1.2 QUALITY ASSURANCES 
A. Inspection 


All components shall be subject to inspection by the engineer at the place of 
manufacture and/or installation.  All components are subject to being rejected or 
identified for repair if the quality of materials and manufacturing do not comply 
with the requirements of this specification.  Components which have been 
identified as defective may be subject for repair where final acceptance of the 
component is contingent on the discretion of the Engineer. 


B. Warranty 
The manufacturer shall guarantee the SWTD components against all 
manufacturer originated defects in materials or workmanship for a period of 
twelve (12) months from the date the components are delivered to the owner for 
installation.  The manufacturer shall upon its determination repair, correct or 
replace any manufacturer originated defects advised in writing to the 
manufacturer within the referenced warranty period.  The use of SWTD 
components shall be limited to the application for which it was specifically 
designed. 


C. Manufacturer’s Performance Certificate 
The SWTD manufacturer shall submit to the Engineer of Record a 
“Manufacturer’s Performance Certification” certifying that each SWTD is 
capable of achieving the specified removal efficiencies listed in these 
specifications.  The certification shall be supported by independent third-party 
research 







 
 


1.3 SUBMITTALS 
 A. Shop Drawings 


The contractor shall prepare and submit shop drawings in accordance with 
Section [_____] of the contract documents.  The shop drawings shall detail 
horizontal and vertical dimensioning as well as joint type and locations. 


1.4 PRODUCT SUBMITTALS 
No product substitutions shall be accepted unless submitted 10 days prior to project 
bid date, or as directed by the engineer of record.  Submissions for substitutions 
require review and approval by the Engineer of Record, for hydraulic performance, 
impact to project designs, equivalent treatment performance, and any required 
project plan and report (hydrology/hydraulic, water quality, stormwater pollution) 
modifications that would be required by the approving jurisdictions/agencies.  
Contractor to coordinate with the Engineer of Record any applicable modifications 
to the project estimates of cost, bonding amount determinations, plan check fees for 
changes to approved documents, and/or any other regulatory requirements resulting 
from product substitutions.   
 


PART 2.0 – PRODUCTS 


2.1 MATERIALS AND DESIGN 
A. Housing unit of stormwater treatment device shall be constructed of pre-cast or 


cast-in-place concrete, no exceptions. Precast concrete components shall 
conform to applicable sections of ASTM C 478, ASTM C 857 and ASTM C 
858 and the following: 
1. Concrete shall achieve a minimum 28-day compressive strength of 4,000 


pounds per square-inch (psi); 
2. Unless otherwise noted, the precast concrete sections shall be designed to 


withstand lateral earth and AASHTO H-20 traffic loads; 
3. Cement shall be Type III Portland Cement conforming to ASTM C 150; 
4. Aggregates shall conform to ASTM C 33; 
5. Reinforcing steel shall be deformed billet-steel bars, welded steel wire or 


deformed welded steel wire conforming to ASTM A 615, A 185, or A 497. 
6. Joints shall be sealed with preformed joint sealing compound conforming to 


ASTM C 990. 
7. Shipping of components shall not be initiated until a minimum compressive 


strength of 4,000 psi is attained or five (5) calendar days after fabrication 
has expired, whichever occurs first. 


B. Internal Components and appurtenances shall conform to the following: 
1. Screen and support structure shall be manufactured of Type 316 and 


316L stainless steel conforming to ASTM F 1267-01; 
2. Hardware shall be manufactured of Type 316 stainless steel conforming 


to ASTM A 320; 







 
3. Fiberglass components shall conform to the National Bureau of 


Standards PS-15 and coated with an isophalic polyester gelcoat and 
4. Access system(s) conform to the following: 


a. Manhole castings shall be designed to withstand AASHTO H-20 
loadings and manufactured of cast-iron conforming to ASTM A 48 
Class 30. 


2.2 PERFORMANCE 
A. REMOVAL EFFICIENCIES 


1. The SWTD shall be sized to either achieve an 80 percent average annual 
reduction in the total suspended solid load or treat a flow rate designated by 
the jurisdiction in which the project is located. 


2. The SWTD shall be capable of capturing and retaining 100 percent of 
pollutants greater than or equal to 2.4 millimeters (mm) regardless of the 
pollutant’s specific gravity (i.e.: floatable and neutrally buoyant materials) 
for flows up to the device’s rated-treatment capacity.  The SWTD shall be 
designed to retain all previously captured pollutants addressed by this 
subsection under all flow conditions.  The CDS unit shall be fitted with a 
2400 micron or stainless steel screen. 


3. The SWTD shall be capable of capturing and retaining total petroleum 
hydrocarbons.  The SWTD shall be capable of achieving a removal 
efficiency of 92 and 78 percent when the device is operating at 25 and 50 
percent of its rated-treatment capacity (125 micron flow rates listed in table 
1.).  These removal efficiencies shall be based on independent third-party 
research for influent oil concentrations representative of storm water runoff 
(20 ± 5 mg/L). The SWTD shall be greater than 99 percent effective in 
controlling dry-weather accidental oil spills. 


         B.  HYDRAULIC CAPACITY 
1. The SWTD shall provide verified treatment performance up to and 


including the rated treatment capacity of the selected unit listed in Table 1.  
The treatment performance shall be verified through a nationally or 
regionally accredited testing protocol.   


2. The SWTD shall convey the flow   from the peak storm event of the 
drainage network, in accordance with required hydraulic upstream 
conditions as defined by the Engineer.   If a substitute SWTD is proposed, 
supporting documentation shall be submitted that demonstrates equal or 
better upstream hydraulic conditions compared to that specified herein. This 
documentation shall be signed and sealed by a Professional Engineer 
registered in the State of the work. All costs associated with preparing and 
certifying this documentation shall be born solely by the Contractor.   


 
 
 







 
 
C. STORAGE CAPACITY 


1. The SWTD shall be designed with a sump chamber for the storage of 
captured sediments and other negatively buoyant pollutants in between 
maintenance cycles.  The minimum storage capacity provided by the sump 
chamber shall be in accordance with the volume listed in Table 1.  The 
boundaries of the sump chamber shall be limited to that which do not 
degrade the SWTD’s treatment efficiency as captured pollutants accumulate. 
The sump chamber shall be separate from the treatment processing 
portion(s) of the SWTD to minimize the probability of fine particle re-
suspension.  In order to not restrict the Owner’s ability to maintain the 
SWTD, the minimum dimension providing access from the ground surface 
to the sump chamber shall be 20 inches in diameter. 


2. The SWTD shall be designed to capture and retain Total Petroleum 
Hydrocarbons generated by wet-weather flow and dry-weather gross spills 
and have a capacity listed in Table 1 of the required unit. 


2.3 MANUFACTURER 
The manufacturer of the SWTD shall be one that is regularly engaged in the 
engineering design and production of systems deployed for the treatment of storm 
water runoff for at least five (5) years and which have a history of successful 
production, acceptable to the Engineer.  In accordance with the Drawings, the 
SWTD(s) shall be a CDS® device manufactured by: 


CONTECH Engineered Solutions, LLC 
9025 Centre Pointe Drive, Suite 400 
West Chester, OH 45069 
(800) 338-1122 
www.ContechES.com 


PART 3 – EXECUTION 
3.1 HANDLING AND STORAGE 


1. The contractor shall exercise care in the storage and handling of the SWTD 
components prior to and during installation.  Any repair or replacement costs 
associated with events occurring after delivery is accepted and unloading has 
commenced shall be borne by the contractor. 


3.2 INSTALLATION 
1. The SWTD shall be installed in accordance with the manufacturer’s 


recommendations and related sections of the contract documents.  The 
manufacturer shall provide the contractor installation instructions and offer on-
site guidance during the important stages of the installation as identified by the 
manufacturer at no additional expense.  A minimum of 72 hours notice shall be 
provided to the manufacturer prior to their performance of the services included 
under this subsection. 







 
2. The contractor shall fill all voids associated with lifting provisions provided by 


the manufacturer.  These voids shall be filled with non-shrinking grout 
providing a finished surface consistent with adjacent surfaces.  The contractor 
shall trim all protruding lifting provisions flush with the adjacent concrete 
surface in a manner, which leaves no sharp points or edges. 


3. The contractor shall removal all loose material and pooling water from the 
SWTD prior to the transfer of operational responsibility to the Owner. 


TABLE 1 
Storm Water Treatment Device 


Hydraulic and Storage Capacities 
 


 
 
 


CDS Model 


 
Treatment 
Capacity 
(cfs)/(L/s) 


Minimum Sump 
Storage 
Capacity 
(yd3)/(m3) 


Minimum Oil 
Storage Capacity 


(gal)/(L) 
CDS2015-G 0.7 (19.8) 0.5 (0.4) 70 (265) 
CDS2015-4 0.7 (19.8) 0.5 (1.4) 70 (265) 
CDS2015 0.7(19.8) 1.3 (1.0) 92 (348) 
CDS2020 1.1 (31.2) 1.3 (1.0) 131 (496) 
CDS2025 1.6 (45.3) 1.3 (1.0) 143 (541) 
CDS3020 2.0 (56.6) 2.1 (1.6) 146 (552) 
CDS3030 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS3035 3.8 (106.2) 2.1 (1.6) 234 (885) 
CDS4030 4.5 (127.4) 5.6 (4.3) 407 (1540) 
CDS4040 6.0 (169.9) 5.6 (4.3) 492 (1862) 
CDS4045 7.5 (212.4) 5.6 (4.3) 534 (2012) 


       
CDS2020-D 1.1 (31.2) 1.3 (1.0) 131 (495) 
CDS3020-D 2.0 (56.6) 2.1 (1.6) 146 (552) 
CDS3030-D 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS3035-D 3.8 (106.2) 2.1 (1.6) 234 (885) 
CDS4030-D 4.5 (127.4) 4.3 (3.3) 328 (1241) 
CDS4040-D 6.0 (169.9) 4.3 (3.3) 396 (1499) 
CDS4045-D 7.5 (212.4) 4.3 (3.3) 430 (1627) 
CDS5640-D 9.0 (254.9) 5.6 (4.3) 490 (1854) 
CDS5653-D 14.0 (396.5) 5.6 (4.3) 599 (2267) 
CDS5668-D 19.0 (538.1) 5.6 (4.3) 733 (2774) 
CDS5678-D 25.0 (708.0) 5.6 (4.3) 814 (3081) 


       
CDS3030-DV 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS5042-DV 9.0 (254.9) 1.9 (1.5) 294 (1112) 
CDS5050-DV 11.0 (311.5) 1.9 (1.5) 367 (1389) 
CDS7070-DV 26.0 (736.3) 3.3 (2.5) 914 (3459) 


CDS10060-DV 30.0 (849.6) 5.0 (3.8) 792 (2997) 
CDS10080-DV 50.0 (1416.0) 5.0 (3.8) 1057 (4000) 


CDS100100-DV 64.0 (1812.5) 5.0 (3.8) 1320 (4996) 


END OF SECTION 











Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:


Storage Volume Required (cf): 15,250
Limiting Width (ft): 44.00


10.00
Solid or Perforated Pipe: Perforated
Shape Or Diameter (in): 96 50.27 ft2 Pipe Area
Number Of Headers: 1
Spacing between Barrels (ft): 3.00
Stone Width Around Perimeter of System (ft): 1
Depth A: Porous Stone Above Pipe (in): 6
Depth C: Porous Stone Below Pipe (in): 6
Stone Porosity (0 to 40%): 40


System Sizing
Pipe Storage: 11,310  cf
Porous Stone Storage: 4,145  cf


15,455  cf 101.3% Of Required Storage Barrel 12
4  barrels Barrel 11


Length per Barrel: 46.0  ft Barrel 10
Length Per Header: 41.0  ft Barrel 9
Rectangular Footprint (W x L): 43. ft x 56. ft Barrel 8


CONTECH Materials Barrel 7
Total CMP Footage: 225  ft Barrel 6
Approximate Total Pieces: 10  pcs Barrel 5
Approximate Coupling Bands: 9  bands Barrel 4
Approximate Truckloads: 5  trucks Barrel 3


Construction Quantities** Barrel 2
Total Excavation: 892  cy Barrel 1
Porous Stone Backfill For Storage: 384  cy stone
Backfill to Grade Excluding Stone: 89  cy fill
**Construction quantities are approximate and should be verified upon final design


RWR


Project Summary
10/25/2017


Corrugated Metal Pipe Calculator


Enter Information in 
Blue Cells


Cottonwood Commons
San Jacinto/Riverside
CA


System Layout


Number Of Barrels Exceed Graph Limitations


Total Storage Provided:
Number of Barrels:


Invert Depth Below Asphalt (ft):


46
46
46
46


0
0
0
0
0
0
0
0


Barrel Footage (w/o headers)


For design assistance, drawings, 
and pricing send completed worksheet to:  


dyods@contech-cpi.com


© 2007 CONTECH Stormwater Solutions







Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:


Storage Volume Required (cf): 20,600
Limiting Width (ft): 45.00


10.00
Solid or Perforated Pipe: Perforated
Shape Or Diameter (in): 96 50.27 ft2 Pipe Area
Number Of Headers: 1
Spacing between Barrels (ft): 3.00
Stone Width Around Perimeter of System (ft): 1
Depth A: Porous Stone Above Pipe (in): 6
Depth C: Porous Stone Below Pipe (in): 6
Stone Porosity (0 to 40%): 40


System Sizing
Pipe Storage: 15,331  cf
Porous Stone Storage: 5,632  cf


20,963  cf 101.8% Of Required Storage Barrel 12
4  barrels Barrel 11


Length per Barrel: 66.0  ft Barrel 10
Length Per Header: 41.0  ft Barrel 9
Rectangular Footprint (W x L): 43. ft x 76. ft Barrel 8


CONTECH Materials Barrel 7
Total CMP Footage: 305  ft Barrel 6
Approximate Total Pieces: 14  pcs Barrel 5
Approximate Coupling Bands: 13  bands Barrel 4
Approximate Truckloads: 7  trucks Barrel 3


Construction Quantities** Barrel 2
Total Excavation: 1211  cy Barrel 1
Porous Stone Backfill For Storage: 522  cy stone
Backfill to Grade Excluding Stone: 122  cy fill
**Construction quantities are approximate and should be verified upon final design


RWR


Project Summary
10/25/2017


Corrugated Metal Pipe Calculator


Enter Information in 
Blue Cells


Cottonwood Commons
San Jacinto/Riverside
CA


System Layout


Number Of Barrels Exceed Graph Limitations


Total Storage Provided:
Number of Barrels:


Invert Depth Below Asphalt (ft):


66
66
66
66


0
0
0
0
0
0
0
0


Barrel Footage (w/o headers)


For design assistance, drawings, 
and pricing send completed worksheet to:  


dyods@contech-cpi.com


© 2007 CONTECH Stormwater Solutions
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Appendix 7:  Hydromodification 
Supporting Detail Relating to Hydrologic Conditions of Concern 


 







Date


D85= 2.03 inches


DMA 
Type/ID


DMA Area 
(square feet)


Post‐Project Surface 
Type


Effective 
Imperivous 
Fraction, If


DMA 
Runoff 
Factor


DMA Areas x 
Runoff Factor


Design 


Storm 


Depth (in) 


Design Capture 


Volume, VBMP 


(cubic feet)


Proposed 


Volume on 


Plans (cubic 


feet)


EX 259,948 Mixed Surface Types 0.2 0.17 44311.8


1
1
1


1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1


259948 44311.8 2.03 7496.1 35850


Notes: 


Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)


   Legend:
Required Entries    


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


Company Name SALEM Engineering Group, Inc. 11/7/2017
Designed by LCD Case No
Company Project Number/Name 3-716-0515 Cottonwood-Commons


BMP Identification


BMP NAME / ID EXISTING SITE
Must match Name/ID used on BMP Design Calculation Sheet


Design Rainfall Depth


85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E


Total


Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP







   RiversideCountyRationalHydrologyProgram


 CIVILCADD/CIVILDESIGNEngineeringSoftware,(c)1989-2014Version9.0
  RationalHydrologyStudyDate:11/07/17File:COTTONWOODEX1.out
 ------------------------------------------------------------------------
 AREA1EX2YR24HR
 
 
 
 ------------------------------------------------------------------------
 *********HydrologyStudyControlInformation**********


 English(in-lb)Unitsusedininputdatafile


 ------------------------------------------------------------------------


 ProgramLicenseSerialNumber6390


 ------------------------------------------------------------------------
 RationalMethodHydrologyProgrambasedon
 RiversideCountyFloodControl&WaterConservationDistrict
 1978hydrologymanual


 Stormevent(year)=2.00AntecedentMoistureCondition=1


 2year,24hourprecipitation=2.030(In.)
 100year,1hourprecipitation=2.031(In.)


 Stormeventyear=2.0
 Calculatedrainfallintensitydata:
 1hourintensity=2.030(In/Hr)
 Slopeofintensitydurationcurve=0.5000


 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station101.000toPoint/Station103.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=713.000(Ft.)
 Top(ofinitialarea)elevation=1510.300(Ft.)
 Bottom(ofinitialarea)elevation=1508.100(Ft.)
 Differenceinelevation=2.200(Ft.)
 Slope=0.00309s(percent)=0.31
 TC=k(0.530)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=23.316min.
 Rainfallintensity=3.256(In/Hr)fora2.0yearstorm
 UNDEVELOPED(poorcover)subarea







 RunoffCoefficient=0.711
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=60.60
 Perviousareafraction=1.000;Imperviousfraction=0.000
 Initialsubarearunoff=10.347(CFS)
 Totalinitialstreamarea=4.470(Ac.)
 Perviousareafraction=1.000
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station101.000toPoint/Station103.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=4.470(Ac.)
 Runofffromthisstream=10.347(CFS)
 Timeofconcentration=23.32min.
 Rainfallintensity=3.256(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station102.000toPoint/Station103.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=636.000(Ft.)
 Top(ofinitialarea)elevation=1510.810(Ft.)
 Bottom(ofinitialarea)elevation=1508.100(Ft.)
 Differenceinelevation=2.710(Ft.)
 Slope=0.00426s(percent)=0.43
 TC=k(0.530)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=20.881min.
 Rainfallintensity=3.441(In/Hr)fora2.0yearstorm
 UNDEVELOPED(poorcover)subarea
 RunoffCoefficient=0.719
 DecimalfractionsoilgroupA=0.486
 DecimalfractionsoilgroupB=0.028
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.486
 RIindexforsoil(AMC1)=60.60
 Perviousareafraction=1.000;Imperviousfraction=0.000
 Initialsubarearunoff=3.711(CFS)
 Totalinitialstreamarea=1.500(Ac.)
 Perviousareafraction=1.000
 







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station102.000toPoint/Station103.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=1.500(Ac.)
 Runofffromthisstream=3.711(CFS)
 Timeofconcentration=20.88min.
 Rainfallintensity=3.441(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 110.34723.32 3.256
 23.71120.88 3.441
 Largeststreamflowhaslongertimeofconcentration
 Qp=10.347+sumof
  QbIa/Ib
  3.711*0.946=3.512
 Qp=13.858


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 10.3473.711
 Areaofstreamsbeforeconfluence:
 4.4701.500


 Resultsofconfluence:
 Totalflowrate=13.858(CFS)
 Timeofconcentration=23.316min.
 Effectivestreamareaafterconfluence=5.970(Ac.)
 Endofcomputations,totalstudyarea=5.97(Ac.)
 Thefollowingfiguresmay
 beusedforaunithydrographstudyofthesamearea.


 Areaaveragedperviousareafraction(Ap)=1.000
 AreaaveragedRIindexnumber=78.0







   RiversideCountyRationalHydrologyProgram


 CIVILCADD/CIVILDESIGNEngineeringSoftware,(c)1989-2014Version9.0
  RationalHydrologyStudyDate:11/07/17File:COTTONWOODPR1.out
 ------------------------------------------------------------------------
 AREA1PR2YR24HR
 


 ------------------------------------------------------------------------
 *********HydrologyStudyControlInformation**********


 English(in-lb)Unitsusedininputdatafile


 ------------------------------------------------------------------------


 ProgramLicenseSerialNumber6390


 ------------------------------------------------------------------------
 RationalMethodHydrologyProgrambasedon
 RiversideCountyFloodControl&WaterConservationDistrict
 1978hydrologymanual


 Stormevent(year)=2.00AntecedentMoistureCondition=1


 2year,24hourprecipitation=2.030(In.)
 100year,1hourprecipitation=2.031(In.)


 Stormeventyear=2.0
 Calculatedrainfallintensitydata:
 1hourintensity=2.030(In/Hr)
 Slopeofintensitydurationcurve=0.5000


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station101.000toPoint/Station102.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=230.000(Ft.)
 Top(ofinitialarea)elevation=1509.640(Ft.)
 Bottom(ofinitialarea)elevation=1508.300(Ft.)
 Differenceinelevation=1.340(Ft.)
 Slope=0.00583s(percent)=0.58
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=7.392min.
 Rainfallintensity=5.784(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype







 RunoffCoefficient=0.872
 DecimalfractionsoilgroupA=0.486
 DecimalfractionsoilgroupB=0.028
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.486
 RIindexforsoil(AMC1)=33.86
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=3.127(CFS)
 Totalinitialstreamarea=0.620(Ac.)
 Perviousareafraction=0.100


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station102.000toPoint/Station104.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1504.300(Ft.)
 Downstreampoint/stationelevation=1504.030(Ft.)
 Pipelength=55.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=3.127(CFS)
 Nearestcomputedpipediameter=15.00(In.)
 Calculatedindividualpipeflow=3.127(CFS)
 Normalflowdepthinpipe=9.16(In.)
 Flowtopwidthinsidepipe=14.63(In.)
 CriticalDepth=8.54(In.)
 Pipeflowvelocity=3.98(Ft/s)
 Traveltimethroughpipe=0.23min.
 Timeofconcentration(TC)=7.62min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station102.000toPoint/Station104.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=0.620(Ac.)
 Runofffromthisstream=3.127(CFS)
 Timeofconcentration=7.62min.
 Rainfallintensity=5.696(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station103.000toPoint/Station104.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=311.000(Ft.)
 Top(ofinitialarea)elevation=1510.540(Ft.)
 Bottom(ofinitialarea)elevation=1508.080(Ft.)







 Differenceinelevation=2.460(Ft.)
 Slope=0.00791s(percent)=0.79
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=7.845min.
 Rainfallintensity=5.614(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.871
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=2.495(CFS)
 Totalinitialstreamarea=0.510(Ac.)
 Perviousareafraction=0.100


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station103.000toPoint/Station104.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.510(Ac.)
 Runofffromthisstream=2.495(CFS)
 Timeofconcentration=7.84min.
 Rainfallintensity=5.614(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 13.1277.62 5.696
 22.4957.84 5.614
 Largeststreamflowhaslongerorshortertimeofconcentration
 Qp=3.127+sumof
  QaTb/Ta
  2.495*0.972=2.424
 Qp=5.551


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 3.1272.495
 Areaofstreamsbeforeconfluence:
 0.6200.510


 Resultsofconfluence:
 Totalflowrate=5.551(CFS)
 Timeofconcentration=7.622min.







 Effectivestreamareaafterconfluence=1.130(Ac.)


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station104.000toPoint/Station106.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1504.030(Ft.)
 Downstreampoint/stationelevation=1503.650(Ft.)
 Pipelength=76.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=5.551(CFS)
 Nearestcomputedpipediameter=18.00(In.)
 Calculatedindividualpipeflow=5.551(CFS)
 Normalflowdepthinpipe=11.60(In.)
 Flowtopwidthinsidepipe=17.23(In.)
 CriticalDepth=10.90(In.)
 Pipeflowvelocity=4.61(Ft/s)
 Traveltimethroughpipe=0.27min.
 Timeofconcentration(TC)=7.90min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station104.000toPoint/Station106.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=1.130(Ac.)
 Runofffromthisstream=5.551(CFS)
 Timeofconcentration=7.90min.
 Rainfallintensity=5.596(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station105.000toPoint/Station106.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=188.000(Ft.)
 Top(ofinitialarea)elevation=1510.330(Ft.)
 Bottom(ofinitialarea)elevation=1507.950(Ft.)
 Differenceinelevation=2.380(Ft.)
 Slope=0.01266s(percent)=1.27
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.838min.
 Rainfallintensity=6.508(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.874
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000







 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=4.039(CFS)
 Totalinitialstreamarea=0.710(Ac.)
 Perviousareafraction=0.100


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station105.000toPoint/Station106.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.710(Ac.)
 Runofffromthisstream=4.039(CFS)
 Timeofconcentration=5.84min.
 Rainfallintensity=6.508(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 15.5517.90 5.596
 24.0395.84 6.508
 Largeststreamflowhaslongertimeofconcentration
 Qp=5.551+sumof
  QbIa/Ib
  4.039*0.860=3.473
 Qp=9.024


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 5.5514.039
 Areaofstreamsbeforeconfluence:
 1.1300.710


 Resultsofconfluence:
 Totalflowrate=9.024(CFS)
 Timeofconcentration=7.897min.
 Effectivestreamareaafterconfluence=1.840(Ac.)


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station106.000toPoint/Station110.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1503.650(Ft.)







 Downstreampoint/stationelevation=1502.470(Ft.)
 Pipelength=236.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=9.024(CFS)
 Nearestcomputedpipediameter=21.00(In.)
 Calculatedindividualpipeflow=9.024(CFS)
 Normalflowdepthinpipe=14.27(In.)
 Flowtopwidthinsidepipe=19.60(In.)
 CriticalDepth=13.40(In.)
 Pipeflowvelocity=5.18(Ft/s)
 Traveltimethroughpipe=0.76min.
 Timeofconcentration(TC)=8.66min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station106.000toPoint/Station110.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=1.840(Ac.)
 Runofffromthisstream=9.024(CFS)
 Timeofconcentration=8.66min.
 Rainfallintensity=5.345(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station107.000toPoint/Station110.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=95.000(Ft.)
 Top(ofinitialarea)elevation=1509.530(Ft.)
 Bottom(ofinitialarea)elevation=1508.430(Ft.)
 Differenceinelevation=1.100(Ft.)
 Slope=0.01158s(percent)=1.16
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.170(CFS)
 Totalinitialstreamarea=0.190(Ac.)
 Perviousareafraction=0.100







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station107.000toPoint/Station110.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.190(Ac.)
 Runofffromthisstream=1.170(CFS)
 Timeofconcentration=5.00min.
 Rainfallintensity=7.032(In/Hr)
 ProgramisnowstartingwithMainStreamNo.3


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station108.000toPoint/Station109.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=177.000(Ft.)
 Top(ofinitialarea)elevation=1510.780(Ft.)
 Bottom(ofinitialarea)elevation=1508.230(Ft.)
 Differenceinelevation=2.550(Ft.)
 Slope=0.01441s(percent)=1.44
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.554min.
 Rainfallintensity=6.672(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.875
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=2.276(CFS)
 Totalinitialstreamarea=0.390(Ac.)
 Perviousareafraction=0.100


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station109.000toPoint/Station110.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1503.440(Ft.)
 Downstreampoint/stationelevation=1502.470(Ft.)
 Pipelength=48.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=2.276(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=2.276(CFS)







 Normalflowdepthinpipe=7.13(In.)
 Flowtopwidthinsidepipe=7.31(In.)
 CriticalDepth=8.08(In.)
 Pipeflowvelocity=6.06(Ft/s)
 Traveltimethroughpipe=0.13min.
 Timeofconcentration(TC)=5.69min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station109.000toPoint/Station110.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:3
 Streamflowarea=0.390(Ac.)
 Runofffromthisstream=2.276(CFS)
 Timeofconcentration=5.69min.
 Rainfallintensity=6.594(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 19.0248.66 5.345
 21.1705.00 7.032
 32.2765.69 6.594
 Largeststreamflowhaslongertimeofconcentration
 Qp=9.024+sumof
  QbIa/Ib
  1.170*0.760=0.889
  QbIa/Ib
  2.276*0.810=1.845
 Qp=11.758


 Totalof3mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 9.0241.1702.276
 Areaofstreamsbeforeconfluence:
 1.8400.1900.390


 Resultsofconfluence:
 Totalflowrate=11.758(CFS)
 Timeofconcentration=8.656min.
 Effectivestreamareaafterconfluence=2.420(Ac.)


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station110.000toPoint/Station115.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****







 ______________________________________________________________________
 Upstreampoint/stationelevation=1502.470(Ft.)
 Downstreampoint/stationelevation=1502.080(Ft.)
 Pipelength=78.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=11.758(CFS)
 Nearestcomputedpipediameter=24.00(In.)
 Calculatedindividualpipeflow=11.758(CFS)
 Normalflowdepthinpipe=15.29(In.)
 Flowtopwidthinsidepipe=23.08(In.)
 CriticalDepth=14.78(In.)
 Pipeflowvelocity=5.57(Ft/s)
 Traveltimethroughpipe=0.23min.
 Timeofconcentration(TC)=8.89min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station110.000toPoint/Station115.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=2.420(Ac.)
 Runofffromthisstream=11.758(CFS)
 Timeofconcentration=8.89min.
 Rainfallintensity=5.274(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station111.000toPoint/Station112.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=119.000(Ft.)
 Top(ofinitialarea)elevation=1509.520(Ft.)
 Bottom(ofinitialarea)elevation=1508.460(Ft.)
 Differenceinelevation=1.060(Ft.)
 Slope=0.00891s(percent)=0.89
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.217min.
 Rainfallintensity=6.885(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.875
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=2.350(CFS)
 Totalinitialstreamarea=0.390(Ac.)
 Perviousareafraction=0.100







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station112.000toPoint/Station114.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1504.230(Ft.)
 Downstreampoint/stationelevation=1502.400(Ft.)
 Pipelength=18.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=2.350(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=2.350(CFS)
 Normalflowdepthinpipe=4.21(In.)
 Flowtopwidthinsidepipe=8.98(In.)
 CriticalDepth=8.16(In.)
 Pipeflowvelocity=11.59(Ft/s)
 Traveltimethroughpipe=0.03min.
 Timeofconcentration(TC)=5.24min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station112.000toPoint/Station114.000
 ****CONFLUENCEOFMINORSTREAMS****
 ______________________________________________________________________
 AlongMainStreamnumber:2innormalstreamnumber1
 Streamflowarea=0.390(Ac.)
 Runofffromthisstream=2.350(CFS)
 Timeofconcentration=5.24min.
 Rainfallintensity=6.868(In/Hr)


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station113.000toPoint/Station114.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=112.000(Ft.)
 Top(ofinitialarea)elevation=1509.310(Ft.)
 Bottom(ofinitialarea)elevation=1508.710(Ft.)
 Differenceinelevation=0.600(Ft.)
 Slope=0.00536s(percent)=0.54
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.637min.
 Rainfallintensity=6.623(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.875
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80







 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.158(CFS)
 Totalinitialstreamarea=0.200(Ac.)
 Perviousareafraction=0.100


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station113.000toPoint/Station114.000
 ****CONFLUENCEOFMINORSTREAMS****
 ______________________________________________________________________
 AlongMainStreamnumber:2innormalstreamnumber1
 Streamflowarea=0.200(Ac.)
 Runofffromthisstream=1.158(CFS)
 Timeofconcentration=5.64min.
 Rainfallintensity=6.623(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 11.1585.646.623
 Largeststreamflowhaslongertimeofconcentration
 Qp=1.158+sumof
 Qp=1.158


 Totalof1streamstoconfluence:
 Flowratesbeforeconfluencepoint:
 1.158
 Areaofstreamsbeforeconfluence:
 0.200
 Resultsofconfluence:
 Totalflowrate=1.158(CFS)
 Timeofconcentration=5.637min.
 Effectivestreamareaafterconfluence=0.200(Ac.)


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station114.000toPoint/Station115.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1502.400(Ft.)
 Downstreampoint/stationelevation=1502.080(Ft.)
 Pipelength=55.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=1.158(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=1.158(CFS)
 Normalflowdepthinpipe=6.79(In.)
 Flowtopwidthinsidepipe=7.75(In.)
 CriticalDepth=5.94(In.)
 Pipeflowvelocity=3.24(Ft/s)







 Traveltimethroughpipe=0.28min.
 Timeofconcentration(TC)=5.92min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station114.000toPoint/Station115.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.200(Ac.)
 Runofffromthisstream=1.158(CFS)
 Timeofconcentration=5.92min.
 Rainfallintensity=6.463(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 111.7588.89 5.274
 21.1585.92 6.463
 Largeststreamflowhaslongertimeofconcentration
 Qp=11.758+sumof
  QbIa/Ib
  1.158*0.816=0.945
 Qp=12.704


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 11.7581.158
 Areaofstreamsbeforeconfluence:
 2.4200.200


 Resultsofconfluence:
 Totalflowrate=12.704(CFS)
 Timeofconcentration=8.890min.
 Effectivestreamareaafterconfluence=2.620(Ac.)


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station115.000toPoint/Station118.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1502.080(Ft.)
 Downstreampoint/stationelevation=1501.620(Ft.)
 Pipelength=95.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=12.704(CFS)
 Nearestcomputedpipediameter=24.00(In.)
 Calculatedindividualpipeflow=12.704(CFS)







 Normalflowdepthinpipe=16.34(In.)
 Flowtopwidthinsidepipe=22.38(In.)
 CriticalDepth=15.39(In.)
 Pipeflowvelocity=5.58(Ft/s)
 Traveltimethroughpipe=0.28min.
 Timeofconcentration(TC)=9.17min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station115.000toPoint/Station116.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=2.620(Ac.)
 Runofffromthisstream=12.704(CFS)
 Timeofconcentration=9.17min.
 Rainfallintensity=5.192(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station116.000toPoint/Station117.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=20.000(Ft.)
 Top(ofinitialarea)elevation=1509.000(Ft.)
 Bottom(ofinitialarea)elevation=1508.910(Ft.)
 Differenceinelevation=0.090(Ft.)
 Slope=0.00450s(percent)=0.45
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=0.123(CFS)
 Totalinitialstreamarea=0.020(Ac.)
 Perviousareafraction=0.100


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station117.000toPoint/Station118.000







 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1503.000(Ft.)
 Downstreampoint/stationelevation=1501.620(Ft.)
 Pipelength=28.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=0.123(CFS)
 Nearestcomputedpipediameter=3.00(In.)
 Calculatedindividualpipeflow=0.123(CFS)
 Normalflowdepthinpipe=1.72(In.)
 Flowtopwidthinsidepipe=2.97(In.)
 CriticalDepth=2.53(In.)
 Pipeflowvelocity=4.21(Ft/s)
 Traveltimethroughpipe=0.11min.
 Timeofconcentration(TC)=5.11min.


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station117.000toPoint/Station118.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.020(Ac.)
 Runofffromthisstream=0.123(CFS)
 Timeofconcentration=5.11min.
 Rainfallintensity=6.956(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 112.7049.17 5.192
 20.1235.11 6.956
 Largeststreamflowhaslongertimeofconcentration
 Qp=12.704+sumof
  QbIa/Ib
  0.123*0.746=0.092
 Qp=12.796


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 12.7040.123
 Areaofstreamsbeforeconfluence:
 2.6200.020


 Resultsofconfluence:
 Totalflowrate=12.796(CFS)
 Timeofconcentration=9.174min.
 Effectivestreamareaafterconfluence=2.640(Ac.)







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station118.000toPoint/Station119.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1501.620(Ft.)
 Downstreampoint/stationelevation=1501.520(Ft.)
 Pipelength=20.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=12.796(CFS)
 Nearestcomputedpipediameter=24.00(In.)
 Calculatedindividualpipeflow=12.796(CFS)
 Normalflowdepthinpipe=16.24(In.)
 Flowtopwidthinsidepipe=22.45(In.)
 CriticalDepth=15.43(In.)
 Pipeflowvelocity=5.66(Ft/s)
 Traveltimethroughpipe=0.06min.
 Timeofconcentration(TC)=9.23min.
 Endofcomputations,totalstudyarea=3.03(Ac.)
 Thefollowingfiguresmay
 beusedforaunithydrographstudyofthesamearea.


 Areaaveragedperviousareafraction(Ap)=0.100
 AreaaveragedRIindexnumber=53.5







   RiversideCountyRationalHydrologyProgram


 CIVILCADD/CIVILDESIGNEngineeringSoftware,(c)1989-2014Version9.0
  RationalHydrologyStudyDate:11/07/17File:COTTONWOODPR2.out
 ------------------------------------------------------------------------
 AREA2PR2YR24HR
 
 
 
 ------------------------------------------------------------------------
 *********HydrologyStudyControlInformation**********


 English(in-lb)Unitsusedininputdatafile


 ------------------------------------------------------------------------


 ProgramLicenseSerialNumber6390


 ------------------------------------------------------------------------
 RationalMethodHydrologyProgrambasedon
 RiversideCountyFloodControl&WaterConservationDistrict
 1978hydrologymanual


 Stormevent(year)=2.00AntecedentMoistureCondition=1


 2year,24hourprecipitation=2.030(In.)
 100year,1hourprecipitation=2.031(In.)


 Stormeventyear=2.0
 Calculatedrainfallintensitydata:
 1hourintensity=2.030(In/Hr)
 Slopeofintensitydurationcurve=0.5000


 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station201.000toPoint/Station202.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=166.000(Ft.)
 Top(ofinitialarea)elevation=1509.540(Ft.)
 Bottom(ofinitialarea)elevation=1507.830(Ft.)
 Differenceinelevation=1.710(Ft.)
 Slope=0.01030s(percent)=1.03
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.789min.
 Rainfallintensity=6.535(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype







 RunoffCoefficient=0.874
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=3.200(CFS)
 Totalinitialstreamarea=0.560(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station202.000toPoint/Station203.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1501.000(Ft.)
 Downstreampoint/stationelevation=1500.930(Ft.)
 Pipelength=13.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=3.200(CFS)
 Nearestcomputedpipediameter=15.00(In.)
 Calculatedindividualpipeflow=3.200(CFS)
 Normalflowdepthinpipe=9.02(In.)
 Flowtopwidthinsidepipe=14.69(In.)
 CriticalDepth=8.64(In.)
 Pipeflowvelocity=4.15(Ft/s)
 Traveltimethroughpipe=0.05min.
 Timeofconcentration(TC)=5.84min.
 Endofcomputations,totalstudyarea=0.56(Ac.)
 Thefollowingfiguresmay
 beusedforaunithydrographstudyofthesamearea.


 Areaaveragedperviousareafraction(Ap)=0.100
 AreaaveragedRIindexnumber=53.5







   RiversideCountyRationalHydrologyProgram


 CIVILCADD/CIVILDESIGNEngineeringSoftware,(c)1989-2014Version9.0
  RationalHydrologyStudyDate:11/07/17File:COTTONWOODPR3.out
 ------------------------------------------------------------------------
 AREA3PR2YR24HR
 
 
 
 ------------------------------------------------------------------------
 *********HydrologyStudyControlInformation**********


 English(in-lb)Unitsusedininputdatafile


 ------------------------------------------------------------------------


 ProgramLicenseSerialNumber6390


 ------------------------------------------------------------------------
 RationalMethodHydrologyProgrambasedon
 RiversideCountyFloodControl&WaterConservationDistrict
 1978hydrologymanual


 Stormevent(year)=2.00AntecedentMoistureCondition=1


 2year,24hourprecipitation=2.030(In.)
 100year,1hourprecipitation=2.031(In.)


 Stormeventyear=2.0
 Calculatedrainfallintensitydata:
 1hourintensity=2.030(In/Hr)
 Slopeofintensitydurationcurve=0.5000


 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station301.000toPoint/Station302.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=52.000(Ft.)
 Top(ofinitialarea)elevation=1510.240(Ft.)
 Bottom(ofinitialarea)elevation=1509.190(Ft.)
 Differenceinelevation=1.050(Ft.)
 Slope=0.02019s(percent)=2.02
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.







 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.047(CFS)
 Totalinitialstreamarea=0.170(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station302.000toPoint/Station306.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1505.190(Ft.)
 Downstreampoint/stationelevation=1504.550(Ft.)
 Pipelength=127.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=1.047(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=1.047(CFS)
 Normalflowdepthinpipe=6.62(In.)
 Flowtopwidthinsidepipe=7.94(In.)
 CriticalDepth=5.63(In.)
 Pipeflowvelocity=3.00(Ft/s)
 Traveltimethroughpipe=0.70min.
 Timeofconcentration(TC)=5.70min.
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station302.000toPoint/Station306.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=0.170(Ac.)
 Runofffromthisstream=1.047(CFS)
 Timeofconcentration=5.70min.
 Rainfallintensity=6.584(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station303.000toPoint/Station304.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=122.000(Ft.)







 Top(ofinitialarea)elevation=1508.980(Ft.)
 Bottom(ofinitialarea)elevation=1508.330(Ft.)
 Differenceinelevation=0.650(Ft.)
 Slope=0.00533s(percent)=0.53
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.839min.
 Rainfallintensity=6.507(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.874
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.877(CFS)
 Totalinitialstreamarea=0.330(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station304.000toPoint/Station306.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1505.160(Ft.)
 Downstreampoint/stationelevation=1504.550(Ft.)
 Pipelength=31.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=1.877(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=1.877(CFS)
 Normalflowdepthinpipe=6.14(In.)
 Flowtopwidthinsidepipe=8.38(In.)
 CriticalDepth=7.51(In.)
 Pipeflowvelocity=5.85(Ft/s)
 Traveltimethroughpipe=0.09min.
 Timeofconcentration(TC)=5.93min.
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station304.000toPoint/Station306.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.330(Ac.)
 Runofffromthisstream=1.877(CFS)
 Timeofconcentration=5.93min.
 Rainfallintensity=6.459(In/Hr)
 ProgramisnowstartingwithMainStreamNo.3
 







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station305.000toPoint/Station306.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=31.000(Ft.)
 Top(ofinitialarea)elevation=1509.230(Ft.)
 Bottom(ofinitialarea)elevation=1508.110(Ft.)
 Differenceinelevation=1.120(Ft.)
 Slope=0.03613s(percent)=3.61
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=3.263(CFS)
 Totalinitialstreamarea=0.530(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station305.000toPoint/Station306.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:3
 Streamflowarea=0.530(Ac.)
 Runofffromthisstream=3.263(CFS)
 Timeofconcentration=5.00min.
 Rainfallintensity=7.032(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 11.0475.70 6.584
 21.8775.93 6.459
 33.2635.00 7.032
 Largeststreamflowhaslongerorshortertimeofconcentration
 Qp=3.263+sumof
  QaTb/Ta
  1.047*0.877=0.918
  QaTb/Ta







  1.877*0.844=1.584
 Qp=5.765


 Totalof3mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 1.0471.8773.263
 Areaofstreamsbeforeconfluence:
 0.1700.3300.530


 Resultsofconfluence:
 Totalflowrate=5.765(CFS)
 Timeofconcentration=5.000min.
 Effectivestreamareaafterconfluence=1.030(Ac.)
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station306.000toPoint/Station307.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1504.550(Ft.)
 Downstreampoint/stationelevation=1504.280(Ft.)
 Pipelength=53.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=5.765(CFS)
 Nearestcomputedpipediameter=18.00(In.)
 Calculatedindividualpipeflow=5.765(CFS)
 Normalflowdepthinpipe=11.84(In.)
 Flowtopwidthinsidepipe=17.08(In.)
 CriticalDepth=11.12(In.)
 Pipeflowvelocity=4.68(Ft/s)
 Traveltimethroughpipe=0.19min.
 Timeofconcentration(TC)=5.19min.
 Endofcomputations,totalstudyarea=1.03(Ac.)
 Thefollowingfiguresmay
 beusedforaunithydrographstudyofthesamearea.


 Areaaveragedperviousareafraction(Ap)=0.100
 AreaaveragedRIindexnumber=53.5







   RiversideCountyRationalHydrologyProgram


 CIVILCADD/CIVILDESIGNEngineeringSoftware,(c)1989-2014Version9.0
  RationalHydrologyStudyDate:11/07/17File:COTTONWOODPR4.out
 ------------------------------------------------------------------------
 AREA4PR2YR24HR
 
 
 
 ------------------------------------------------------------------------
 *********HydrologyStudyControlInformation**********


 English(in-lb)Unitsusedininputdatafile


 ------------------------------------------------------------------------


 ProgramLicenseSerialNumber6390


 ------------------------------------------------------------------------
 RationalMethodHydrologyProgrambasedon
 RiversideCountyFloodControl&WaterConservationDistrict
 1978hydrologymanual


 Stormevent(year)=2.00AntecedentMoistureCondition=1


 2year,24hourprecipitation=2.030(In.)
 100year,1hourprecipitation=2.031(In.)


 Stormeventyear=2.0
 Calculatedrainfallintensitydata:
 1hourintensity=2.030(In/Hr)
 Slopeofintensitydurationcurve=0.5000


 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station401.000toPoint/Station402.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=64.000(Ft.)
 Top(ofinitialarea)elevation=1510.830(Ft.)
 Bottom(ofinitialarea)elevation=1509.440(Ft.)
 Differenceinelevation=1.390(Ft.)
 Slope=0.02172s(percent)=2.17
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.







 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.108(CFS)
 Totalinitialstreamarea=0.180(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station402.000toPoint/Station403.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1505.440(Ft.)
 Downstreampoint/stationelevation=1505.010(Ft.)
 Pipelength=78.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=1.108(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=1.108(CFS)
 Normalflowdepthinpipe=6.69(In.)
 Flowtopwidthinsidepipe=7.86(In.)
 CriticalDepth=5.81(In.)
 Pipeflowvelocity=3.15(Ft/s)
 Traveltimethroughpipe=0.41min.
 Timeofconcentration(TC)=5.41min.
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station402.000toPoint/Station403.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=0.180(Ac.)
 Runofffromthisstream=1.108(CFS)
 Timeofconcentration=5.41min.
 Rainfallintensity=6.759(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station403.000toPoint/Station404.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=108.000(Ft.)







 Top(ofinitialarea)elevation=1510.710(Ft.)
 Bottom(ofinitialarea)elevation=1509.280(Ft.)
 Differenceinelevation=1.430(Ft.)
 Slope=0.01324s(percent)=1.32
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=3.017(CFS)
 Totalinitialstreamarea=0.490(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station403.000toPoint/Station404.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.490(Ac.)
 Runofffromthisstream=3.017(CFS)
 Timeofconcentration=5.00min.
 Rainfallintensity=7.032(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 11.1085.41 6.759
 23.0175.00 7.032
 Largeststreamflowhaslongerorshortertimeofconcentration
 Qp=3.017+sumof
  QaTb/Ta
  1.108*0.924=1.024
 Qp=4.041


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 1.1083.017
 Areaofstreamsbeforeconfluence:
 0.1800.490







 Resultsofconfluence:
 Totalflowrate=4.041(CFS)
 Timeofconcentration=5.000min.
 Effectivestreamareaafterconfluence=0.670(Ac.)
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station404.000toPoint/Station406.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1505.010(Ft.)
 Downstreampoint/stationelevation=1504.790(Ft.)
 Pipelength=43.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=4.041(CFS)
 Nearestcomputedpipediameter=15.00(In.)
 Calculatedindividualpipeflow=4.041(CFS)
 Normalflowdepthinpipe=10.86(In.)
 Flowtopwidthinsidepipe=13.41(In.)
 CriticalDepth=9.76(In.)
 Pipeflowvelocity=4.24(Ft/s)
 Traveltimethroughpipe=0.17min.
 Timeofconcentration(TC)=5.17min.
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station404.000toPoint/Station406.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=0.670(Ac.)
 Runofffromthisstream=4.041(CFS)
 Timeofconcentration=5.17min.
 Rainfallintensity=6.916(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station405.000toPoint/Station406.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=43.000(Ft.)
 Top(ofinitialarea)elevation=1511.620(Ft.)
 Bottom(ofinitialarea)elevation=1509.930(Ft.)
 Differenceinelevation=1.690(Ft.)
 Slope=0.03930s(percent)=3.93
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.







 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=0.800(CFS)
 Totalinitialstreamarea=0.130(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station405.000toPoint/Station406.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.130(Ac.)
 Runofffromthisstream=0.800(CFS)
 Timeofconcentration=5.00min.
 Rainfallintensity=7.032(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 14.0415.17 6.916
 20.8005.00 7.032
 Largeststreamflowhaslongertimeofconcentration
 Qp=4.041+sumof
  QbIa/Ib
  0.800*0.984=0.787
 Qp=4.828


 Totalof2mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 4.0410.800
 Areaofstreamsbeforeconfluence:
 0.6700.130


 Resultsofconfluence:
 Totalflowrate=4.828(CFS)
 Timeofconcentration=5.169min.
 Effectivestreamareaafterconfluence=0.800(Ac.)
 







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station406.000toPoint/Station413.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1504.790(Ft.)
 Downstreampoint/stationelevation=1504.320(Ft.)
 Pipelength=91.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=4.828(CFS)
 Nearestcomputedpipediameter=18.00(In.)
 Calculatedindividualpipeflow=4.828(CFS)
 Normalflowdepthinpipe=10.46(In.)
 Flowtopwidthinsidepipe=17.76(In.)
 CriticalDepth=10.14(In.)
 Pipeflowvelocity=4.53(Ft/s)
 Traveltimethroughpipe=0.33min.
 Timeofconcentration(TC)=5.50min.
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station406.000toPoint/Station413.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:1
 Streamflowarea=0.800(Ac.)
 Runofffromthisstream=4.828(CFS)
 Timeofconcentration=5.50min.
 Rainfallintensity=6.703(In/Hr)
 ProgramisnowstartingwithMainStreamNo.2
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station407.000toPoint/Station413.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=72.000(Ft.)
 Top(ofinitialarea)elevation=1511.130(Ft.)
 Bottom(ofinitialarea)elevation=1510.200(Ft.)
 Differenceinelevation=0.930(Ft.)
 Slope=0.01292s(percent)=1.29
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000







 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.170(CFS)
 Totalinitialstreamarea=0.190(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station407.000toPoint/Station413.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:2
 Streamflowarea=0.190(Ac.)
 Runofffromthisstream=1.170(CFS)
 Timeofconcentration=5.00min.
 Rainfallintensity=7.032(In/Hr)
 ProgramisnowstartingwithMainStreamNo.3
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station409.000toPoint/Station410.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=133.000(Ft.)
 Top(ofinitialarea)elevation=1511.600(Ft.)
 Bottom(ofinitialarea)elevation=1510.400(Ft.)
 Differenceinelevation=1.200(Ft.)
 Slope=0.00902s(percent)=0.90
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Initialareatimeofconcentration=5.440min.
 Rainfallintensity=6.742(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.875
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=0.885(CFS)
 Totalinitialstreamarea=0.150(Ac.)
 Perviousareafraction=0.100
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station410.000toPoint/Station412.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________







 Upstreampoint/stationelevation=1506.400(Ft.)
 Downstreampoint/stationelevation=1505.500(Ft.)
 Pipelength=66.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=0.885(CFS)
 Nearestcomputedpipediameter=9.00(In.)
 Calculatedindividualpipeflow=0.885(CFS)
 Normalflowdepthinpipe=4.28(In.)
 Flowtopwidthinsidepipe=8.99(In.)
 CriticalDepth=5.17(In.)
 Pipeflowvelocity=4.28(Ft/s)
 Traveltimethroughpipe=0.26min.
 Timeofconcentration(TC)=5.70min.
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station410.000toPoint/Station412.000
 ****CONFLUENCEOFMINORSTREAMS****
 ______________________________________________________________________
 AlongMainStreamnumber:3innormalstreamnumber1
 Streamflowarea=0.150(Ac.)
 Runofffromthisstream=0.885(CFS)
 Timeofconcentration=5.70min.
 Rainfallintensity=6.588(In/Hr)
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station411.000toPoint/Station412.000
 ****INITIALAREAEVALUATION****
 ______________________________________________________________________
 Initialareaflowdistance=48.000(Ft.)
 Top(ofinitialarea)elevation=1510.410(Ft.)
 Bottom(ofinitialarea)elevation=1509.820(Ft.)
 Differenceinelevation=0.590(Ft.)
 Slope=0.01229s(percent)=1.23
 TC=k(0.300)*[(length^3)/(elevationchange)]^0.2
 Warning:TCcomputedtobelessthan5min.;programisassumingthe
 timeofconcentrationis5minutes.
 Initialareatimeofconcentration=5.000min.
 Rainfallintensity=7.032(In/Hr)fora2.0yearstorm
 COMMERCIALsubareatype
 RunoffCoefficient=0.876
 DecimalfractionsoilgroupA=0.500
 DecimalfractionsoilgroupB=0.000
 DecimalfractionsoilgroupC=0.000
 DecimalfractionsoilgroupD=0.500
 RIindexforsoil(AMC1)=33.80
 Perviousareafraction=0.100;Imperviousfraction=0.900
 Initialsubarearunoff=1.293(CFS)
 Totalinitialstreamarea=0.210(Ac.)
 Perviousareafraction=0.100
 







 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station411.000toPoint/Station412.000
 ****CONFLUENCEOFMINORSTREAMS****
 ______________________________________________________________________
 AlongMainStreamnumber:3innormalstreamnumber2
 Streamflowarea=0.210(Ac.)
 Runofffromthisstream=1.293(CFS)
 Timeofconcentration=5.00min.
 Rainfallintensity=7.032(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 10.8855.706.588
 21.2935.007.032
 Largeststreamflowhaslongerorshortertimeofconcentration
 Qp=1.293+sumof
  QaTb/Ta
  0.885*0.878=0.776
 Qp=2.070


 Totalof2streamstoconfluence:
 Flowratesbeforeconfluencepoint:
 0.8851.293
 Areaofstreamsbeforeconfluence:
 0.1500.210
 Resultsofconfluence:
 Totalflowrate=2.070(CFS)
 Timeofconcentration=5.000min.
 Effectivestreamareaafterconfluence=0.360(Ac.)
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station412.000toPoint/Station413.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1505.500(Ft.)
 Downstreampoint/stationelevation=1504.320(Ft.)
 Pipelength=117.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=2.070(CFS)
 Nearestcomputedpipediameter=12.00(In.)
 Calculatedindividualpipeflow=2.070(CFS)
 Normalflowdepthinpipe=6.55(In.)
 Flowtopwidthinsidepipe=11.95(In.)
 CriticalDepth=7.38(In.)
 Pipeflowvelocity=4.72(Ft/s)
 Traveltimethroughpipe=0.41min.
 Timeofconcentration(TC)=5.41min.







 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station412.000toPoint/Station413.000
 ****CONFLUENCEOFMAINSTREAMS****
 ______________________________________________________________________
 ThefollowingdatainsideMainStreamislisted:
 InMainStreamnumber:3
 Streamflowarea=0.360(Ac.)
 Runofffromthisstream=2.070(CFS)
 Timeofconcentration=5.41min.
 Rainfallintensity=6.759(In/Hr)
 Summaryofstreamdata:


 StreamFlowrateTCRainfallIntensity
 No.(CFS)(min)(In/Hr)


 14.8285.50 6.703
 21.1705.00 7.032
 32.0705.41 6.759
 Largeststreamflowhaslongertimeofconcentration
 Qp=4.828+sumof
  QbIa/Ib
  1.170*0.953=1.115
  QbIa/Ib
  2.070*0.992=2.052
 Qp=7.996


 Totalof3mainstreamstoconfluence:
 Flowratesbeforeconfluencepoint:
 4.8281.1702.070
 Areaofstreamsbeforeconfluence:
 0.8000.1900.360


 Resultsofconfluence:
 Totalflowrate=7.996(CFS)
 Timeofconcentration=5.504min.
 Effectivestreamareaafterconfluence=1.350(Ac.)
 


 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ProcessfromPoint/Station413.000toPoint/Station414.000
 ****PIPEFLOWTRAVELTIME(Programestimatedsize)****
 ______________________________________________________________________
 Upstreampoint/stationelevation=1504.320(Ft.)
 Downstreampoint/stationelevation=1504.270(Ft.)
 Pipelength=10.00(Ft.)Manning'sN=0.013
 No.ofpipes=1Requiredpipeflow=7.996(CFS)
 Nearestcomputedpipediameter=21.00(In.)







 Calculatedindividualpipeflow=7.996(CFS)
 Normalflowdepthinpipe=13.11(In.)
 Flowtopwidthinsidepipe=20.34(In.)
 CriticalDepth=12.58(In.)
 Pipeflowvelocity=5.06(Ft/s)
 Traveltimethroughpipe=0.03min.
 Timeofconcentration(TC)=5.54min.
 Endofcomputations,totalstudyarea=1.35(Ac.)
 Thefollowingfiguresmay
 beusedforaunithydrographstudyofthesamearea.


 Areaaveragedperviousareafraction(Ap)=0.100
 AreaaveragedRIindexnumber=53.5
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 


 







S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T


   How to use this worksheet (also see instructions in Section G of the WQMP Template): 


1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.


2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.


3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.


IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 A. On-site storm drain
inlets


 Locations of 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.














Maintain and periodically repaint or 
replace inlet markings. 


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


See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 


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


 B. Interior floor drains
and elevator shaft sump
pumps


 State that interior floor drains and
elevator shaft sump pumps will be
plumbed to sanitary sewer.


 Inspect and maintain drains to prevent
blockages and overflow.


 C. Interior parking
garages


 State that parking garage floor
drains will be plumbed to the
sanitary sewer.


 Inspect and maintain drains to prevent
blockages and overflow.


x
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 D1. Need for future
indoor & structural pest
control


 Note building design features that
discourage entry of pests.


 Provide Integrated Pest Management
information to owners, lessees, and
operators.


 D2. Landscape/
Outdoor Pesticide Use


 


 


 


Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 


Show self-retaining landscape 
areas, if any.  


Show stormwater treatment and 
hydrograph modification 
management BMPs. (See 
instructions in Chapter 3, Step 5 
and guidance in Chapter 5.) 














 


State that final landscape plans will 
accomplish all of the following. 


Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 


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


Where landscaped areas are used to 
retain or detain stormwater, specify 
plants that are tolerant of saturated 
soil conditions. 


Consider using pest-resistant 
plants, especially adjacent to 
hardscape.  


To insure successful establishment, 
select plants appropriate to site 
soils, slopes, climate, sun, wind, 
rain, land use, air movement, 
ecological consistency, and plant 
interactions. 


 








Maintain landscaping using minimum
or no pesticides.


See applicable operational BMPs in
“What you should know
for…..Landscape and Gardening” at
http://rcflood.org/stormwater/Error!
Hyperlink reference not valid.


Provide IPM information to new
owners, lessees and operators.


x







S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T


IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 E. Pools, spas, ponds,
decorative fountains,
and other water
features.


 Show location of water feature and
a sanitary sewer cleanout in an
accessible area within 10 feet.
(Exception: Public pools must be
plumbed according to County
Department of Environmental
Health Guidelines.)


If the Co-Permittee requires pools 
to be plumbed to the sanitary 
sewer, place a note on the plans 
and state in the narrative that this 
connection will be made according 
to local requirements.  


 See applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden
Fountain” at
http://rcflood.org/stormwater/


 F. Food service  


 


For restaurants, grocery stores, and
other food service operations, show
location (indoors or in a covered
area outdoors) of a floor sink or
other area for cleaning floor mats,
containers, and equipment.


On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.


 


 


Describe the location and features 
of the designated cleaning area.  


Describe the items to be cleaned in 
this facility and how it has been 
sized to insure that the largest 
items can be accommodated. 


 See the brochure, “The Food Service
Industry Best Management Practices for:
Restaurants, Grocery Stores,
Delicatessens and Bakeries” at
http://rcflood.org/stormwater/
Provide this brochure to new site
owners, lessees, and operators.


 G. Refuse areas  


 


 


Show where site refuse and
recycled materials will be handled
and stored for pickup. See local
municipal requirements for sizes
and other details of refuse areas.


If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent run-
on and show locations of berms to
prevent runoff from the area.


Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer.








State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 


State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials 
here” or similar. 


 State how the following will be
implemented:


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


x


x
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 H. Industrial processes.  Show process area.  If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”


 See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com


See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilities” at
http://rcflood.org/stormwater/
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 I. Outdoor storage of
equipment or materials.
(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)


 


 


 


Show any outdoor storage areas, 
including how materials will be 
covered. Show how areas will be 
graded and bermed to prevent run-
on or run-off from area.  


Storage of non-hazardous liquids 
shall be covered by a roof and/or 
drain to the sanitary sewer system, 
and be contained by berms, dikes, 
liners, or vaults.  


Storage of hazardous materials and 
wastes must be in compliance with 
the local hazardous materials 
ordinance and a Hazardous 
Materials Management Plan for the 
site.  


Include a detailed description of 
materials to be stored, storage 
areas, and structural features to 
prevent pollutants from entering 
storm drains. 


Where appropriate, reference 
documentation of compliance with 
the requirements of Hazardous 
Materials Programs for: 


 Hazardous Waste Generation


 Hazardous Materials Release
Response and Inventory


 California Accidental Release
(CalARP)


 Aboveground Storage Tank


 Uniform Fire Code Article 80
Section 103(b) & (c) 1991


 Underground Storage Tank


www.cchealth.org/groups/hazmat
/ 


 See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“Outdoor Storage of Raw Materials ”
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 J. Vehicle and
Equipment Cleaning


 Show on drawings as appropriate:


(1) Commercial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.


(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).


(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.


(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, or a wastewater
reclamation system shall be
installed.


 If a car wash area is not provided,
describe any measures taken to
discourage on-site car washing and
explain how these will be enforced. 


Describe operational measures to 
implement the following (if 
applicable): 


Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system. Refer to “Outdoor Cleaning 
Activities and Professional Mobile Service 
Providers” for many of the Potential 
Sources of Runoff Pollutants categories 
below.  Brochure can be found at 
http://rcflood.org/stormwater/ 


Car dealerships and similar may
rinse cars with water only. 


x
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 K. Vehicle/Equipment
Repair and
Maintenance


 


 


 


Accommodate all vehicle 
equipment repair and maintenance 
indoors. Or designate an outdoor 
work area and design the area to 
prevent run-on and runoff of 
stormwater.  


Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-containing 
batteries or other hazardous 
materials or hazardous wastes are 
used or stored. Drains shall not be 
installed within the secondary 
containment areas. 


Add a note on the plans that states 
either (1) there are no floor drains, 
or (2) floor drains are connected to 
wastewater pretreatment systems 
prior to discharge to the sanitary 
sewer and an industrial waste 
discharge permit will be obtained.  











State that no vehicle repair or 
maintenance will be done outdoors, 
or else describe the required 
features of the outdoor work area. 


State that there are no floor drains 
or if there are floor drains, note the 
agency from which an industrial 
waste discharge permit will be 
obtained and that the design meets 
that agency’s requirements. 


State that there are no tanks, 
containers or sinks to be used for 
parts cleaning or rinsing or, if there 
are, note the agency from which an 
industrial waste discharge permit 
will be obtained and that the 
design meets that agency’s 
requirements. 











In the Stormwater Control Plan, note 
that all of the following restrictions 
apply to use the site: 


No person shall dispose of, nor permit 
the disposal, directly or indirectly of 
vehicle fluids, hazardous materials, or 
rinsewater from parts cleaning into 
storm drains. 


No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except in 
such a manner as to ensure that any 
spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle immediately. 


No person shall leave unattended drip 
parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment.  


Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of     
Runoff Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 







S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T


IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE


1 
Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 L. Fuel Dispensing
Areas


 


 


Fueling areas6 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  


Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 








The property owner shall dry sweep 
the fueling area routinely. 


See the Fact Sheet SD-30 , “Fueling 
Areas” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 


6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 


x
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 


… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
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Potential Sources of  


Runoff Pollutants 


2 
Permanent Controls—Show on 


WQMP Drawings  


3 
Permanent Controls—List in WQMP 


Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 M. Loading Docks  


 


 


Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct stormwater away from the 
loading area. Water from loading 
dock areas shall be drained to the 
sanitary sewer, or diverted and 
collected for ultimate discharge to 
the sanitary sewer.  


Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 


Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 








Move loaded and unloaded items 
indoors as soon as possible. 


See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 


x
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Table and Narrative 


4 
Operational BMPs—Include in WQMP 


Table and Narrative 


 N. Fire Sprinkler Test
Water


 Provide a means to drain fire
sprinkler test water to the sanitary
sewer.


 See the note in Fact Sheet SC-41,
“Building and Grounds Maintenance,”
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com




















O. Miscellaneous Drain 
or Wash Water or Other 
Sources 


Boiler drain lines 


Condensate drain lines 


Rooftop equipment 


Drainage sumps 


Roofing, gutters, and 
trim. 


Other sources 











 








Boiler drain lines shall be directly 
or indirectly connected to the 
sanitary sewer system and may not 
discharge to the storm drain 
system. 


Condensate drain lines may 
discharge to landscaped areas if the 
flow is small enough that runoff 
will not occur. Condensate drain 
lines may not discharge to the 
storm drain system. 


Rooftop equipment with potential 
to produce pollutants shall be 
roofed and/or have secondary 
containment. 


Any drainage sumps on-site shall 
feature a sediment sump to reduce 
the quantity of sediment in 
pumped water. 


Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may leach 
into runoff. 


Include controls for other sources 
as specified by local reviewer. 


x


x
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 P. Plazas, sidewalks,
and parking lots.


 Sweep plazas, sidewalks, and parking
lots 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.


x
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 
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SAN JOSE, CA  |  STOCKTON, CA  |  FRESNO, CA  |  BAKERSFIELD, CA  |  RANCHO CUCAMONGA, CA 
DALLAS, TX   |   DENVER, CO   |   CHARLESTON, SC 


June 12, 2017  Project No. 3-716-0515 
 


OPERATION AND MAINTENANCE PLAN (O&M PLAN)  
 


PROPOSED COMMERICAL DEVELOPMENT  
NWC N. SANDERSON AVENUE AND COTTONWOOD AVENUE  


SAN JACINTO, CALIFORNIA 
 
This O&M Plan describes the designated responsible party for implementation of this WQMP, including: 
operation and maintenance of all the structural BMP(s), conducting the training/educational program and 
duties, and any other necessary activities.  The O&M Plan includes detailed inspection and maintenance 
requirements for all structural BMPs, including copies of any maintenance contract agreements, 
manufacturer’s maintenance requirements, permits, etc. 
 
9.1 Project Information  
Address: NWC N. Anderson Avenue and Cottonwood Avenue, San Jacinto, California  
APN: 432-1360-004 
Gross Area (acres): 0.52 
BMPs: Underground Infiltration Vault 
There are two inlet to direct the storm runoff to the underground infiltration vault. 
 
9.2 Responsible Party 
The responsible party for implementation of this WQMP is: 
Mr. Ino Cruz  
J&T Business Management  
139 Radio Road  
Corona, CA 92879 
(951) 280-3833 
 
9.3 Record Keeping 
Parties responsible for the O&M plan shall retain records for at least 5 years.   
All training and educational activities and BMP operation and maintenance shall be documented to verify 
compliance with this O&M Plan. A sample Training Log and Inspection and Maintenance Log are included 
in Appendix A of this document.  
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9.4 Operations and Maintenance Requirements 
 


TABLE I 
Maintenance Requirements 


BMP IMPLEMENTATION, INSPECTION AND MAINTENANCE 
REQUIREMENTS FREQUENCY 


N1. Education for Property Owners, 
Tenants and Occupants 
 


Responsible Party (RP) will insure that all owners & 
tenants will be given a copy of the recorded CC&R’s 
which will contain a section outlining the 
environmental awareness education materials at the 
close of escrow.  
RP shall distribute appropriate materials to owners, 
tenants and/or occupants via contract language, 
mailings, website or meeting. 
Brochures can be requested or downloaded from 
www.ocwatersheds.com. 
Brochures and educational articles for RP distribution 
can also be requested from City Water Quality 
Engineer. 


Information to be initially 
provided to owners & 
tenants upon sale or lease 
agreement. 
Educational materials will 
be provided to owners 
and/or tenants annually, 
thereafter. 
 
 


N2. Activity Restriction 
 


Within the CC&R’s or lease agreement, the following 
activity restrictions shall be enforced: 


Continuous 


N3. Common Area Landscape 
Management & Efficient Landscape 
Design 
 


Landscape Management Includes: 
• Mitigation of the potential dangers of fertilizer 


and pesticide usage through the incorporation of 
an Integrated Pest Management Program (IPM). 


• Monitor for runoff and efficiency regularly. 
• Implementation of a water budget. 
• Irrigation systems shall be automatically 


controlled and designed, installed, and 
maintained so as to minimize overspray and 
runoff onto streets, sidewalks, driveways, 
structures, windows, walls, and fences. 


• Use of native and drought tolerant species when 
replanting  


 


Inspected once a week 


N11. Common Area Litter Control 
 


Weekly sweeping and trash pick up as necessary 
within all project areas and common landscape areas. 
Daily inspection of trash receptacles to ensure that 
lids are closed and pick up any excess trash on the 
ground, noting trash disposal violations by tenants 
and reporting the violations to the RP for 
investigation. 


Daily inspection and 
weekly sweeping and 
clean-up or as needed 


N12. Contractor/Employee Training 
 


All contractors shall be trained and made aware of 
this WQMP and operation and maintenance 
requirements of BMPs. 


At first hire and annually 
thereafter for RP personnel 
and employees, to include 
the educational materials 
contained in the approved 
Water Quality Management 
Plan. 
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TABLE I (cont’d) 
Maintenance Requirements 


BMP IMPLEMENTATION, INSPECTION AND MAINTENANCE 
REQUIREMENTS FREQUENCY 


N13. Housekeeping of Loading 
Docks 
 


  


N14. Common Area Catch Basin 
Inspection 
 


Catch basins will be owned, inspected and maintained 
by the RP. Catch basins will be inspected at a 
minimum on a yearly basis, and prior to the storm 
season, no later than October 1st of each year. 


At a minimum, basins will 
be inspected and cleaned 
around October 1ST of each 
year, prior to “first flush” 
storm, or as necessary after 
large storm events to clear 
inlets of trash, debris and 
silt.  


N15. Street Sweeping Private Streets 
and Parking Lots 
 


Vacuum street sweeping will occur on a weekly basis. Streets will be vacuum 
swept on a weekly basis.  


SD-13 Provide Storm Drain System 
Stenciling and Signage 
 


 Catch basin labels will be 
inspected once annually 
and relabeled as necessary 
to maintain legibility. 


SD-34 Design and Construct 
Outdoor Material Storage Areas to 
Reduce Pollutant Introduction 
 


  


Sd-32 Design and Construct Trash 
and Waste Storage Areas to Reduce 
Pollutant Introduction 
 


Trash will be removed by the local private solid waste 
management contractor on a weekly basis for proper 
disposal of the trash to landfill; with recyclable 
materials and greenwastes to be processed offsite.  


Trash dumpster shall be 
kept in a non-leaking 
condition. 


SD-31 Loading Docks 
 


  


SD-31 Maintenance Bays 
 


  


SD-33 Vehicle Wash Areas 
 


  


SD-36 Outdoor Processing Areas 
 


  


SD-33 Equipment Wash Areas 
 


  


SD-30 Fueling Areas 
 


Maintain gas station pumps, provide leak prevention 
and emergency spill cleanup. 


As needed. 


Wash Water Controls for Food 
Preparation Areas 
 


  


Hydromod/LID/Treatment BMP # 1 
Underground Infiltration Vault 
 


Proper inspection and maintenance per the 
manufacturer’s recommendation. 


As recommended by 
manufacturer. 


 
 
 
 







 


 


 


 
 


APPENDIX 


A 


 
BMP OPERATION & MAINTENANCE AND TRAINING LOGS 


 
OWNER TO ADD MANUFACTURER’S MAINTENANCE GUIDELINES 
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BMP OPERATION & MAINTENANCE LOG 
PROPOSED ARCO AMPM FACILITY 


 


Today’s Date:  


Name of Person Performing Activity (Printed):  


Signature:  
 
 


BMP Name 
(As Shown in O&M Plan) 


Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 


  


  


  


  


  


  


  


  


 







 
11650 Mission Park Drive, Suite 108 


Rancho Cucamonga, California 91730 
(909) 980-6455 Office 


(909) 980-6435 Fax 
 


SAN JOSE, CA  |  STOCKTON, CA  |  FRESNO, CA  |  BAKERSFIELD, CA  |  RANCHO CUCAMONGA, CA 
DALLAS, TX   |   DENVER, CO   |   CHARLESTON, SC 


TRAINING / EDUCATIONAL LOG 
 


Date of Training/Educational Activity:  


Name of Person Performing Activity (Printed):  


Signature:  
 
 Topic of Training/Educational Activity: 


  
 
 


Name of Participant Signature of Participant 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 
For newsletter or mailer educational activities, please include the following information: 
 
 Date of mailing 
 Number distributed 
 Method of distribution 
 Topics addressed 


 
 
If a newsletter article was distributed, please include a copy of it.
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MAINTENANCE INFORMATION 


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