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OWNER’S CERTIFICATION 
 

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for La Sierra Victoria Development 

LLC by Adkan Engineers for the Tract 38921, located on southeast corner of Victoria Avenue and La Sierra Avenue. 

 

This WQMP is intended to comply with the requirements of City of Riverside for Tentative tract map. Planning Case 

No. DP-2023-01293 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 city of riverside Water Quality Ordinance (Municipal Code 

Section 14.12.315). 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted 

and that the WQMP will be transferred to future successors in interest." 

 

 

    

Owner’s Signature      Date 

  

    

Owner’s Printed Name       Owner’s Title/Position  

 

 

PREPARER’S CERTIFICATION 
 

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 

measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 and 

any subsequent amendments thereto.” 

 

 

 

    

Preparer’s Signature      Date 

  

Michael Brendecke  Senior Project Manager  

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: Residential 

Planning Area:  La Sierra South 

Community Name: La Sierra South 

Development Name: TRACT 38921 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°88’76”N 117°27’43”W 

Project Watershed and Sub-Watershed: Prado Basin/Temescal Creek, Reach 1 

Gross Acres: 10.8 

APN(s): 136-220-016 

Map Book and Page No.: Thomas Guide 2008 Edition, Page 744, Grid G-3 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Residential 

Proposed or Potential SIC Code(s) 1521 

Area of Impervious Project Footprint (SF) 341,993 

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 341,993 

Does the project consist of offsite road improvements?  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

Is the project part of a larger common plan of development (phased project)?  Y  N 

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the Project limits Footprint (SF) 4943 

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

If so, identify the Cell number:  

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? 0.56 in 

 

A.1 Maps and Site Plans 

When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In 

addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in 

Appendix 2. At a minimum, your WQMP Site Plan should include the following: 

 

• Drainage Management Areas 

• Proposed Structural BMPs 

• Drainage Path 

• Drainage Infrastructure, Inlets, Overflows 

• Source Control BMPs 

• Buildings, Roof Lines, Downspouts 

• Impervious Surfaces 

• Standard Labeling 

• BMP Locations (Lat/Long) 
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A.2 Identify Receiving Waters 
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project site 

is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if any), 

designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the receiving 

waters in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving Waters 
EPA Approved 303(d) List 

Impairments 

Designated  

Beneficial Uses 

Proximity to RARE  

Beneficial Use 

Arizona Channel   8.8 mi 

Arlington Channel   7.5 mi 

Temescal Creek, Reach 1 pH REC1. REC2. WARM, WILD 2.7 mi 

Prado Creek Basin  Nutrients, Pathogens, TSS REC1. REC2. WARM, WILD, RARE  

    

 

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

Agency Permit Required 

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

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

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

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

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

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

Other (please list in the space below as required) 

City of Riverside Building permit 

City of Riverside Grading permit 

City of Riverside Construction Permit 

 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) 

Site Optimization 

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

Yes, the grading design preserves the historic drainage patterns north to Victoria Avenue. 

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

Some, where possible. The project site is currently orange groves which will need to be removed in 

order to develop the site. The orange groves will be preserved at the northerly edge of site along 

Victoria Ave up to 100’ from the edge of roadway in accordance with the Victoria Ave policy.  

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

Natural infiltration capacity was preserved with the implementation of an onsite infiltration basin.  

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

Impervious areas were minimized to the maximum extent practicable. Landscaping is being 

incorporated into the site in all feasible areas. 

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

Onsite drainage will be conveyed to a proposed infiltration basin at the north east corner of the site via 

surface drainage and a storm drain system.  
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Section C: Delineate Drainage Management Areas 

(DMAs) 

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of 

delineating and mapping your project site into individual DMAs, complete Table C.1 below to 

appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project 

site. Upon completion of this table, this information will then be used to populate and tabulate the 

corresponding tables for their respective DMA classifications. 

Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s)12 Area (Sq. Ft.) DMA Type 

C1 Roofs 132,538 C 

C2 Streets 65,141 C 

C3 Landscaping 111,239 C 

B1 Natural A Soil (infiltration 

basin) 

3,674 B 

    

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

 

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

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

A1 29,400 Existing orange groves  

    

    

    

 

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] 

B1 

Natural A Soil 

(infiltration 

basin) 

3674 0.56 C1 132538 11.3 

    C2 65141 5.6 

    C3 11123.9 0.9 
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 
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Product 

DMA name /ID 

Area (square 

feet) Ratio  

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

C1 132538 Roofs 1.00 132538 B1 3674 36.07 

C2 65141 Concrete/Asphalt1.00 65141 B1 3674 17.73 

C3 11139 Ornamental 

Landscaping 

0.10 11123.9 B1 3674 3.03 

        

 

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

DMA Name or ID BMP Name or ID 

  

  

  

  

  

Note: More than one drainage management area can drain to a single LID BMP, however, one 

drainage management area may not drain to more than one BMP. 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in Chapter 

2.4.4 of the WQMP Guidance Document for further details)?   Y  N 

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

If no, continue working through this section to implement your LID BMPs. It is recommended that you 

contact your Co-Permittee to verify whether or not your project discharges to an approved downstream 

‘Highest and Best Use’ feature. 

 

Geotechnical Report 

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Copermittee to 

confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the 

Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described in 

Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in 

Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, include it in 

Appendix 4. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 

Guidance Document?  Y  N 

Infiltration Feasibility 

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support 

Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the 

appropriate box for each question and then list affected DMAs as applicable. If additional space is needed, 

add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 

Does the project site… YES NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 

          If Yes, list affected DMAs:    

…have any DMAs located within 100 feet of a water supply well?  X 

          If Yes, list affected DMAs:   

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 

could have a negative impact? 

 X 

          If Yes, list affected DMAs:   

…have measured in-situ infiltration rates of less than 1.6 inches / hour?  X 

          If Yes, list affected DMAs:   

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 

infiltration surface? 

 X 

          If Yes, list affected DMAs:   

…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 

          Describe here:    

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used 

for those DMAs and you should proceed to the assessment for Harvest and Use below. 
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D.2 Harvest and Use Assessment 

Please check what applies: 

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

☐Downstream water rights may be impacted by Harvest and Use as approved by the Regional 

Board (verify with the Copermittee).  

☐The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case, 

Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture 

Volume will be infiltrated or evapotranspired.  

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If 

none of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet 

use and other non-potable uses (e.g., industrial use). 

 

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: Residential 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for toilet use.  Depending on the configuration of 

buildings and other impervious areas on the site, you may consider the site as a whole, or parts 

of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the 

stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: n/a 

Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2-

2 in Chapter 2 to determine the minimum number or toilet users per tributary impervious acre 

(TUTIA). 

 Enter your TUTIA factor: n/a 

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to 

develop the minimum number of toilet users that would be required.  

 Minimum number of toilet users: n/a 

Step 5: Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by 

comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of toilet 

users (Step 4). 

 

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

  

 

Other Non-Potable Use Feasibility 

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 of 

the Guidance for further information.  If yes, describe below. If no, write N/A. 

N/A 

Step 1: Identify the projected average daily non-potable demand, in gallons per day, during the wet 

season and accounting for any periodic shut downs or other lapses in occupancy or operation. 

 Average Daily Demand: N/A 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for the identified non-potable use. Depending on the 

configuration of buildings and other impervious areas on the site, you may consider the site as 

a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff 

and directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: N/A 
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Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2-

4 in Chapter 2  to determine the minimum demand for non-potable uses per tributary 

impervious acre. 

 Enter the factor from Table 2-4: N/A 

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to 

develop the minimum number of gallons per day of non-potable use that would be required.  

 Minimum required use: N/A 

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project 

by comparing the projected average daily use (Step 1) to the minimum required non-potable 

use (Step 4). 

 

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

N/A N/A 

 

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum 

values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and 

Biotreatment per Section 3.4.2 of the WQMP Guidance Document. 

 

D.3 Bioretention and Biotreatment Assessment 

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 

Document are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

☐ 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 

B1      

C1      

C2      

C3      

      

      

 

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. 

N/A 
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D.5 LID BMP Sizing  

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the 

selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in 

Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP using 

a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design Handbook 

or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete Table D.3 below 

to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the 

completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the 

table below as needed. 

 
Table D.3 DCV Calculations for LID BMPs 

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-Project 

Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 
Runoff 
Factor 

DMA 

Areas x 

Runoff 

Factor 

B1: Infiltration Basin 

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

C1 132538  ROOFS 1.00   0.89 118223.9 

Design 

Storm 

Depth 

(in) 

Design 

Capture 

Volume, 

VBMP (cubic 

feet) 

Proposed 

Volume 

on Plans 

(cubic 

feet) 

C2  65141  CONCRETE OR 

ASPHALT 

 1.00  0.89 58105.8 

C3 111239  ORNAMENTAL 

LANDSCAPING 

 0.10 0.11  12287.2 

 B1  3674  NATURAL       

(A SOIL) 

 0.03  0.06  229.8 

            

            

 312592  188846.7 0.56 8812.8 9177.5 

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 

to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to LID 

waiver approval by the Copermittee). Check one of the following Boxes: 

☒ LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project 

and thus this Section is not required to be completed. 

- Or    - 

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-

specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-

Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional 

LID BMPs exist or are available for use by the project. The following alternative compliance 

measures on the following pages are being implemented to ensure that any pollutant loads 

expected to be discharged by not incorporating LID BMPs, are fully mitigated. 

 

List DMAs here. 
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E.1 Identify Pollutants of Concern 

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their associated 

EPA approved 303(d) listed impairments, cross reference this information with that of your selected 

Priority Development Project Category in Table E.1 below. If the identified General Pollutant Categories 

are the same as those listed for your receiving waters, then these will be your Pollutants of Concern and 

the appropriate box or boxes will be checked on the last row.  The purpose of this is to document 

compliance and to help you appropriately plan for mitigating your Pollutants of Concern in lieu of 

implementing LID BMPs. 

 
Table E.1 Potential Pollutants by Land Use Type 

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

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 
Detached Residential 
Development  

P N P P N P P P 

 
Attached Residential 
Development  

P N P P N P P P(2) 

 
Commercial/Industrial 
Development 

P(3) P P(1) P(1) P(5) P(1) P P 

 
Automotive Repair 
Shops 

N P N N P(4, 5) N P P 

 
Restaurants  

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

 
Hillside Development  

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

 
Parking Lots  

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

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern 

        

P = Potential  

N = Not Potential  
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected 
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected 
(3) A potential Pollutant is land use involving animal waste 

(4) Specifically petroleum hydrocarbons 
(5) Specifically solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
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E.2 Stormwater Credits 

Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are 

potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to 

identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.  

 

Table E.2 Water Quality Credits 

Qualifying Project Categories Credit Percentage2 

  

  

  
Total Credit Percentage1  
1Cannot Exceed 50% 
2Obtain corresponding data from Table 3-8 in the WQMP Guidance  Document 

 

E.3 Sizing Criteria 

After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to 

appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of 

the WQMP Guidance Document for further information. 

 
Table E.3 Treatment Control BMP Sizing 

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA 

Area x 

Runoff 

Factor 

 

Enter BMP Name / Identifier Here 

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

            

Design 

Storm 

Depth 

(in) 

Minimum 

Design 

Capture 

Volume or 

Design Flow 

Rate (cubic 

feet or cfs) 

 

 

Total Storm 

Water 

Credit % 

Reduction 

 

Proposed 

Volume 

or Flow 

on Plans 

(cubic 

feet or 

cfs) 

            

            

            

            

            

 AT = 

Σ[A]  
 Σ= [D] [E] �F� =  

�D�x�E� 

�G�
 [F] X (1-[H]) [I] 

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document 

[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E]  obtained from Exhibit A in the WQMP 

Guidance Document 

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12 

[H] is from the Total Credit Percentage as Calculated from Table E.2 above 

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 
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E.4 Treatment Control BMP Selection 

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential pollutants 

in runoff, but do not sustain significant biological processes. Treatment Control BMPs must have a removal 

efficiency of a medium or high effectiveness as quantified below: 

• High: equal to or greater than 80% removal efficiency  

• Medium: between 40% and 80% removal efficiency 

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2 

of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed 

Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1. 

 
Table E.4 Treatment Control BMP Selection  

Selected Treatment Control BMP 

Name or ID1 

Priority Pollutant(s) of 

Concern to Mitigate2 

Removal Efficiency 

Percentage3 

   

   

   

   
1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be 

listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Co-Permittee Approved Study and provided in Appendix 6. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

Once you have determined that the LID design is adequate to address water quality requirements, you 

will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 (including 

Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for 

Hydromodification impacts. If your project meets one of the following criteria which will be indicated by 

the check boxes below, you do not need to address Hydromodification at this time.  However, if the 

project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design 

to comply with HCOC criteria. This is discussed in further detail below in Section F.2. 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 

has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one 

acre on a case by case basis. The disturbed area calculation should include all disturbances associated 

with larger common plans of development. 
 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, HCOC criteria do not apply. 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-

development condition is not significantly different from the pre-development condition for a 2-year 

return frequency storm (a difference of 5% or less is considered insignificant) using one of the 

following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 

derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the Co-Permittee 

 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in 

Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 

Concentration 

            INSERT VALUE 

Volume (Cubic Feet)             INSERT VALUE 

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin 

are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example, 

Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or naturally 

erosion resistant feature) that will receive runoff from the project are engineered and regularly 

maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely 

affected; or are not identified on the Co-Permittees Hydromodification Susceptibility Maps. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

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

qualifier: 

INSERT TEXT HERE 

 

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. 

  

lgaglia
Ellipse
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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. 
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Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 

pollutants 

Permanent Structural Source 

Control BMPs 

Operational Source Control BMPs 

Onsite storm drains inlets • Mark all inlet with the 

words “only rain down 

storm drain” or similar. 

Catch basin markers may 

be available from the 

Riverside County Flood 

Control and Water 

Conservation District, call 

951.55.1200 to verify 

• Maintain and periodically 

repaint  

or replace inlet markings  

• Provide Stormwater pollution  

prevention information to new  

site owners, lessees, or  

operators.  

• See applicable optional 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.” 

Landscape/Outdoor Pesticide Us 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 to  

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 

• 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/.  

• Provide IPM information to new  

owners, lessees and operators 

Roofing, gutters and trim 
• Avoid roofing, gutters, and trim 

made of copper or other 

unprotected metals that may  

leach into runoff. 

• See applicable operational BMPs  

in “Guidelines for Maintaining  

Your Swimming Pool, Jacuzzi and  

Garden Fountain” at  

http://rcflood.org/stormwater 
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Section H: Construction Plan Checklist 

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two 

columns will contain information that was prepared in previous steps, while the last column will be 

populated with the corresponding plan sheets. This table is to be completed with the submittal of your 

final Project-Specific WQMP. 

Table H.1 Construction Plan Cross-reference 

BMP No. or 

ID 

BMP Identifier and 

Description 

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

INFIL INFILTRATION BASIN CONCEPTUAL GRADE PLAN SHEET 1 33°88’76” North 

117°27’43” West 

    

    

    

    

 

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: Insert text here. 

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

Association (POA)? 

 Y  N 

 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 

include all pertinent forms of educational materials for those personnel that will be maintaining the 

proposed BMPs within this Project-Specific WQMP in Appendix 10. 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 

 



 
 

ENGINEERS   +   GEOLOGISTS   +   ENVIRONMENTAL   SCIENTISTS 

 

 

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

 

December 14, 2023 

J.N. 23-341 

 

WARMINGTON RESIDENTIAL 

3090 Pullman Street 

Costa Mesa, California 92626 

 

Attention: Mr. Bret Ilich 

 

Subject: Feasibility/Due-Diligence Desktop Geotechnical Review, Proposed 48 Lot Residential 

Project, Assessor’s Parcel Number 136-220-016, 7.9-Acre Site at SEC of Victoria and 

La Sierra Avenues, City of Riverside, Riverside County California 

 

Dear Mr. Ilich 

 

In accordance with your request, Petra Geosciences, Inc. (Petra) is providing this desktop feasibility/due-

diligence geotechnical review for proposed 48-lot development in the city of Riverside, California. This 

report presents our findings and professional opinions with respect to the geotechnical feasibility of the 

proposed development, geotechnical constraints that should be taken into consideration during development 

of the site, and potential mitigation measures to bring the site to compliance from a geotechnical engineering 

viewpoint. 

 

It must be emphasized that that this desktop review report is intended as a feasibility-level 

geotechnical assessment only and is based solely on a review of the referenced geotechnical 

literature, a site reconnaissance and updated engineering analysis. As such, the contents of this 

report are not suitable for submittal to regulatory agencies, nor should the findings or conclusions 

provided herein be relied upon for earthwork, quantity calculation or procedure, or final structural 

engineering design. It should be further noted that this geotechnical evaluation does not necessarily 

address soil contamination or other environmental issues affecting the property. 

 

SITE GENERAL OVERVIEW 

 

The project site is essentially square-shaped and approximately 8.8-acres in size, of which 7.9 acres are 

proposed for development. The site is situated southeasterly of Victoria Avenue, southwesterly of Millsweet 

Place and northeasterly of La Sierra Avenue. Existing residences are located to the southeast and the site is 

currently utilized as an orange grove with the exception of the eastern quadrant that appears to have been 

more recently developed as a park or recreation feature. Site access is at a driveway at the end of Millsweet 

Place, although a locked gate is present off Victoria Avenue. 

http://www.petra-inc.com/
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DUE DILIGENCE ASSESSMENT 

 

Geotechnical Literature Review and Site Reconnaissance 

 

We have reviewed the existing geotechnical report, code update letter and supporting data for subject 

property by Soil Exploration Company, Inc. (SEC, 2014, 2019), as well as available published and 

unpublished geologic maps, data and reports, online aerial imagery and historic phots. We also performed 

a recent site reconnaissance to observe the surface conditions. 

 

FINDINGS 

 

Proposed Development 

 

The current proposed development concept, Plan Option 3g by KTGY Architecture, will consist of 48 

residential lots, a water quality basin and in-tract streets. A new site entrance will be constructed off La 

Sierra Avenue and Millsweet Place will be improved. The exiting orange grove along Victoria Avenue will 

remain as a 100-foot wide easement along with a trail. Other ancillary site improvements are expected to 

consist of underground utility lines (sewer, water, storm drain and dry utilities), perimeter masonry block 

screen walls, concrete sidewalks and landscaping. No grading plans are currently available; therefore, the 

preliminary grading quantities are currently unknown. Based on the low gradient of the site, significant fill 

slopes, cut slopes, nor retaining walls are currently anticipated. 

 

Aerial Photograph Review 

 

Based on aerial photographs reviewed, the subject site appears to have been utilized as an orange grove 

since at least 1931. Victoria and La Sierra Avenues were also present since that time and the surrounding 

properties were developed for residential use during the 1980’s. The grove operations have continued from 

at least 1931 to the present time with the exception of the southeasterly quadrant of the site. During 2002, 

portions of the grove in this local area was cleared and some localized construction appeared to be taking 

place by 2004. By 2007 the park and/or recreation facilities included an asphalt-paved driveway and several 

sheds had been constructed. This area appears to no longer be in use, with the exception of parking for 

contractor vehicles/trailers. 

 

Site Reconnaissance  

 

A representative of Petra performed a site reconnaissance and photo documentation on December 4, 2023. 

Current access is via an asphalt driveway off Millsweet Place near the southeastern corner and a locked 

gate is also present at Victoria Avenue. Wire and/or chain link fencing surrounds the site. The majority of 
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the site is covered by an active orange grove with other miscellaneous mature trees located in other areas, 

with the exception of the southeasterly quadrant which has been partially improved with an asphalt 

driveway, a few sheds and miscellaneous playground-related equipment. These recreation facilities no 

longer appear to be in use; however, several contractor trailers and vehicles were currently parked within 

the site. A windmill structure is present near the center of the site along with overhead power poles for 

electricity. Overhead power lines are also located along the southwestern property line with La Sierra 

Avenue.  

 

Underground irrigation lines are present throughout the property and although not observed, a water well 

may also be present. Two electric vaults were observed at the south corner and storm drain facilities are 

located at the north corner. The southeastern property edge appears to have undergone some minor grading, 

as evidenced by a noteworthy break in grade, and is clear of vegetation that may be related to an easement. 

In addition to the various trees, site vegetation consists of a variable growth of weeds, grasses and shrubs, 

and miscellaneous debris was randomly observed on the surface of the site. The site descends at relatively 

low grading to the northwest.  

 

Literature Review 

 

As noted, Petra has reviewed the preliminary geotechnical report and code update letter by Soil Exploration 

Company, Inc. for the subject property, as well as geologic and geotechnical maps and data it the nearby 

area. The most pertinent geotechnical findings made from reviewing the report are paraphrased herein with 

any commentary/discussion by Petra in parenthesis and italics. 

 

SEC Geotechnical Investigation and Update Letter (2014, 2019) 

 

• The field investigation included 4 hollow-stem auger borings to depths ranging from 15 to 25 feet and 

performing 3 infiltration tests at a depth of 2 feet. (Petra: Due to limited access from the existing grove, 

the borings are primarily located in the middle portion of the site. The boring location map and logs 

are included as Appendix A herein for reference.) 

 

• In general, the site is underlain by alluvial soils consisting of silty sand, sandy silt and silty clay. The 

soils are loose near the surface and become dense to very dense and stiff below. Bedrock was 

encountered at depths of 15 to 20 feet. (Petra: Based on the 4 borings logs, the alluvial soils are loose 

to at least 10 feet in depth and mainly consist of silty sand soil type. No consolidation or collapse tests 

were performed in the loose alluvium.) 

 

• Basic laboratory testing was performed for natural moisture content and dry density and sieve analysis. 

Based on observation of the soils, the expansion potential of near-surface soils is expected to be very 

low (Petra: One sand equivalent test was performed in addition to two sieve tests. No tests were 

performed for soil expansion or corrosion potentials. Based on the lab data, site soils have appreciable 

fines content and soil expansion could also be in the low range.) 
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• No groundwater was encountered in the borings. Historic groundwater is indicated to be at a depth of 

10± feet and a well in the vicinity of the site indicated a depth to groundwater was 4.7 feet in 1974. 

(Petra: One boring was advanced to the maximum explored depth of 25 feet in January of 2014 did not 

encounter groundwater.) 

 

• The site in an area of potential liquefaction, however considering the depth to bedrock at 15 and 20 

feet, the potential for liquefaction at the site is low. The potential for seismically induced dynamic 

settlement would be mitigated by overexcavation and recompaction of near surface sandy soils. (Petra: 

Based on current standards of practice, we have performed a supplemental liquefaction/dynamic 

settlement as described further below.) 

 

• The grading areas should be cleared of all vegetation, irrigation lines, roots, debris and deleterious 

materials which should be hauled offsite. Subsequent to site clearance and debris removal, the building 

areas should be overexcavated to a depth of at least 4 feet below ground or proposed grade, whichever 

is deeper, to expose underlying firm soils. Locally deeper overexcavation should not be precluded to 

expose competent soils. All foundations should be provided with at least 3 feet of compacted fill mat 

below the bottom of the footings. After overexcavation the exposed soils should be further scarified to 

a depth of at least 12 inches, watered and recompacted to at least 90 percent of the maximum dry 

density. (Petra: Based on the data in the borings logs, the alluvial silty sand soils appear to be loose 

to about 10 feet below ground surface. Based on a lack of geotechnical engineering test data, we 

recommend a minimum removal or overexcavation depth of 6 to 7 feet below existing grades, as well 

as processing the exposed removal bottom in-place at least one foot in depth. Alternatively, additional 

exploratory borings and laboratory testing may be performed to confirm these preliminary 

recommendation depths.) 

 

• The use of shallow spread footings is feasible for proposed structures. The expansion potential of the 

onsite sandy soils is anticipated to be very low, however this should be verified subsequent to 

completion of site preparation. The soluble sulfate content of the foundation soils should also be 

determined subsequent to complete of grading. (Petra: Based on the boring logs and reported lab data, 

site soils have appreciable fines content and soil expansion could also be in the low range. We also 

recommend corrosion screening laboratory testing for presence of sulfates, chlorides and corrosion to 

metallic elements.)  

 

• Three 8-inch diameter and two-feet deep test holes were excavated, and the soils were classified as silty 

sand. The field tests indicated an infiltration rate of 2.8, 4.5 and 17.9 inches per hour with no factor of 

safety applied. (Petra: SEC test IT-1 is in the vicinity of the proposed water quality basin which had a 

test rate of 2.8 inches/hour at a depth of 2 feet below grade. Depending on the depth of the proposed 

basin, additional field infiltration testing may be warranted.) 

 

• The 2019 letter proved updated seismic parameters related to the 2016 CBC. (Petra: We have provided 

updated seismic design parameters for the current 2022 CBC as included in Appendix B herein.) 

 

Local Area Geology and Soil Conditions 

 

The subject property is situated on the medial portion of a broad alluvial fan descending at a moderate 

gradient northwesterly from the nearby El Sobrante mountain just to the south. The general area is underlain 

predominantly by young surficial alluvial deposits further underlain by dense older alluvial fan deposits. 
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Topsoil and Artificial Fill – A presumed topsoil horizon and/or localized surficial artificial fill mantels the 

site to an anticipated depth of approximately 1 or 2 feet across the surface of the property. These materials 

generally consist of dry and very loose silty sand with organic material. 

 

Younger Alluvium – Recent or young alluvium appears to be present beneath the topsoil horizon and these 

alluvial soils mainly consist of dry to moist, loose to medium dense, silty sands and occasional sandy silt. 

These soils appear to be loose to a depth of approximately 10 feet. 

 

Older Alluvium – Older alluvium appears to be present beneath the upper young alluvium at depths of 

approximately 10 to 15 feet below surface grades. These soils mainly consist of moist, firm to stiff, sandy 

silts and sandy clays. 

 

Granitic Bedrock – Bedrock, mostly likely weathered granite, were encountered within 3 of the borings at 

depths of 15, 18.5 and 20 feet below surface grades. The upper 5 feet of the bedrock was readily excavated 

with the B-61 mobile hollow-stem auger drill utilized. Blow counts indicated medium dense to very dense 

conditions. 

 

Groundwater 

 

Groundwater levels in the nearby area have been reported to range from approximately 4.7 to 10± feet 

below surface grades in 1974 and on historic high groundwater maps respectively. Groundwater was not 

encountered within the borings advanced to a maximum depth of 25 feet below grade during January 2014 

exploration. Free groundwater is not expected to be encountered during remedial grading at the present 

time. 

 

Compressible Soils 

 

Based on our field observations and the data on the SCE borings logs, the existing soils including all topsoils 

and the upper portions of low-density alluvial deposits, are deemed to be potentially compressible. As such, 

these materials are considered unsuitable for support of proposed fills, structures, pavement or other 

improvements and should be removed to expose the underlying competent alluvium or alluvial fan deposits. 

The removal soils may be subsequently placed as engineered (compacted) fill. The recommended remedial 

removal of natural alluvial soils us estimated to be at depths of approximately 6 to 7 feet below the existing 

ground surface along with processing the exposed removal bottom to a depth of one foot in-place. Localized 

areas of deeper excavation/removal of unsuitable soils could be necessary based on field observations 

during the course of grading and contingencies for such deeper should be planned considering past use 

within the site. 
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Strong Ground Motions 

 

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

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

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

with the provisions of the 2022 California Building Code (2022 CBC). 

 

Updated Liquefaction/Dynamic Settlement Potential  

 

General 

Based on a review of the Riverside County Land Information System the site is mapped as having a 

moderate to high potential for liquefaction. Accordingly, Petra has performed an updated liquefaction 

analyses using the data provided in SEC, 2014 report to determine the liquefaction settlement potential in 

accordance with 2022 CBC requirements within the site. 

 

Seismically Induced Settlement 

Petra has reanalyzed the boring data with respect to potential for liquefaction and dry sand settlement within 

the site development. The analysis was performed following the guidelines contained in Special Publication 

117A published by the California Geological Survey (1997, Revised 2008) and those in the 2022 California 

Building Code (2022 CBC). Considering the sandy nature of some of the onsite deposits, seismically 

induced settlement within the site is calculated to be on the order of 1 to 1 ½ inches across the site. 

 

Based on our calculations, the differential settlement between various locations within the site is not 

expected to exceed 1 inch in 40 feet, which is considered well within tolerable limits for seismic differential 

settlement. 

 

PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS 

 

Based on our recent reconnaissance and review of existing preliminary SCE report and data, development 

of the subject project site is considered feasible from a geotechnical engineering standpoint. It is 

recommended that the following geotechnical issues be considered by the Client during this due diligence 

period. 

 

Primary Geotechnical Issues 

 

Our professional opinion, from a geotechnical engineering viewpoint, regarding various aspects of the site 

existing conditions and the proposed development is presented within this letter report. The following 
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presents the salient features of our due diligence assessment that we recommend being considered for future 

site development. 

 

• Rough Grading Plan Review and/or Updated Geotechnical Design Report: The city of Riverside 

may request a geotechnical update report during project approvals as well as review and signing of 

the future rough grading plans. The geotechnical report should include updated recommendations 

for site remedial and rough grading, post-grading improvements and preliminary building 

foundation design based on the current 2022 California Building Code. Minor modified 

recommendations could be warranted based on proposed slopes and/or retaining wall designs. 

 

• Demolition of Improvements, Clearing and Grubbing: All existing trees and vegetation, and 

existing site improvements, such as power lines, a windmill structure, foundations or buried 

irrigation lines will need to be cleared or demolished and removed from the site. Other buried utility 

lines could be present within or along the boundaries of the site. All other dumped debris and/or 

other deleterious materials found within the site will also require clearing and hauling offsite. Based 

on the past site usage, we further recommend that the grading contractor provide a dedicated crew 

to removing all trees roots, irrigation pipes and/or debris encountered during grading and fill 

operations. 

 

• Removal of Unsuitable Soil Materials: The existing topsoil and upper portions of young alluvium 

will require removal and replacement as compacted fill. Based on Petra’s review of the existing 

boring data, we recommend an the upper 6 to 7 feet of existing soils should be removed to 

competent alluvial soils and replaced as compacted fill, however this should also be confirmed 

during grading by in-situ density testing of the removal bottoms, exhibiting a minimum of 85 

percent relative compaction. Deeper removals are always possible depending on the exposed 

natural soils, and contingencies should be considered as with any large grading operation. 

 

• Suitability of Onsite Soils for Fill: Onsite soils are considered suitable for use in engineering fill 

provided they are free of organics/roots or other deleterious materials. The shallow subsurface 

sandy soils may be in a dry condition to a depth of several feet and pre-watering of the site is highly 

recommended prior to site grading. As noted above, based on the historical site usage, the grading 

contractor should provide a dedicated crew to removing all organics, tree roots, debris or other 

deleterious materials encountered during remedial grading and fill placement operations. 

 

• Importing of Fill: Preliminary grading calculations should account for remedial alluvial removal 

and overexcavation depths, as well as for soil shrinkage when recompacted as fill. Based on the 

loose alluvial soils, shrinkage when replaced as compacted fill could be on the order of 15± percent, 

however that is a qualitative estimate and not based on any calculations. In the event imported soil 

material is needed to complete the project, all potential import source(s) should be evaluated at 

least one week prior to confirm that non-expansive, low corrosive soils that are free of deleterious 

materials or environmental contaminants will be imported. 

 

• Liquefaction and Dynamic Settlement Potential: Based on Riverside County hazard maps, the site 

is located in a high zone for liquefaction potential most likely due to historic high groundwater 

depths many decades ago. Based on the report and analysis by SEC liquefaction settlement was 

considered low due the presence of hard bedrock at 15 to 20 feet below the surface. 

 

Based on our updated analysis, the potential for seismically induced settlement is on the order of 1 

to 1½ inches under the unlikely scenario of high groundwater level of 5 feet below ground surface.  
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• Soil Expansion and Corrosion Potential and Building Foundation Design:  Local area soils are 

expected to have a very low expansion potential; however, low expansive soils could potentially 

be encountered during site grading. Supplemental sampling and testing of site soils for expansion 

and corrosion is recommended during the next phase of geotechnical report submittals. 
 

• Foundation Design: The seismic and foundation design recommendations for the residential 

buildings should be provided in accordance with the current 2022 California Building Code (2022 

CBC). Conventional foundations are feasible, and Appendix B contains preliminary foundation 

design based on the assumed future very low expansion as-graded soil conditions. Modifications 

may be warranted depending on the soil types placed at finish pad grades follow site grading. 

 

• Infiltration Design:  SEC reported infiltration rates of 2.8, 4.5 and 17.9 inches/hour at a test depth 

of 2 foot below grade within the site. Depending on the proposed infiltration basin depths, 

additional testing may be needed.  

 

• Preliminary Pavement Design: Based on the observed soil types, moderate R-values are expected 

which will allow for a City of Riverside minimum pavement design presumably 4 inches of asphalt 

over 6 inches of base material for the interior streets. Final pavement design should be performed 

at the completion of street rough grading with final R-value testing. 

 

REPORT LIMITATIONS 

 

This report is based on the existing observed surficial conditions and the geotechnical document review for 

the subject site. The conclusions and opinions contained in this report are based on the results of the 

described geotechnical evaluations, primarily the 4 borings performed near the center of the site, very 

limited laboratory testing and our professional judgment. This report has been prepared consistent with that 

level of care being provided by other professionals providing similar services at the same locale and in the 

same time period. The contents of this report are professional opinions and as such, are not to be considered 

a guaranty or warranty. 

 

This report should be reviewed and updated after a period of one year or if the site ownership or project 

concept changes from that described herein. This report has not been prepared for use by parties or projects 

other than those named or described herein. This report may not contain sufficient information for other 

parties or other purposes. 
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This opportunity to be of service is sincerely appreciated. If you have any additional questions or concerns, 

please feel free contact this office. 

 

Respectfully submitted, 

PETRA GEOSCIENCES, INC. 

 

 

 

    

12/14/23 
Douglass Johnston  Siamak Jafroudi, PhD 

Senior Associate Geologist  Senior Principal Engineer 

CEG 2477  GE 2024 

 

 

 

DJ/SJ/kb 
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Tentative Preliminary Foundation Design Recommendations 

 

Foundation System 

 

Based on the expectation that very low expansion potential soils will be present at finish pads grades 

following site grading, a conventional slab-on-ground foundation is recommended for the proposed residual 

buildings. This should be confirmed by additional testing at the completion of site grading. 

 

Allowable Soil Bearing Capacities 

 

Pad Footings 

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

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

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

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

additional foot of depth and by 10 percent for each additional foot of width, to a maximum value of 2,500 

pounds per square foot. The recommended allowable bearing value includes both dead and live loads, and 

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

 

Continuous Footings 

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

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

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

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

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

forces. 

 

For foundations to be located adjacent to property lines where complete removal and re-compaction of 

unsuitable surficial soil materials below the proposed foundations can be performed but the horizontal 

limits of remedial grading are restricted due to perimeter constraints, a maximum allowable bearing value 

of 1,200 pounds per square foot should be used. These conditions may affect foundations for retaining and 

landscape walls to be located along the tract boundaries if remedial grading cannot encroach into the 

adjacent properties. The need for special foundation design for these structures should be evaluated during 

grading based on the actual limits of remedial removals achieved by the grading contractor. 
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Estimated Footing Settlement 

 

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

anticipated loads is expected to be less than ¾ inch. Differential settlement is expected to be less than ½ 

inch over a horizontal span of 30 feet. The majority of settlement is likely to take place as footing loads are 

applied or shortly thereafter. 

 

Lateral Resistance 

 

A passive earth pressure increasing at a rate of 250 pounds per square foot per foot of depth, to a maximum 

value of 2,500 pounds per square foot, may be used to determine lateral bearing resistance for footings. In 

addition, a coefficient of friction of 0.40 times the dead load forces may be used between concrete and the 

supporting soils to determine lateral sliding resistance. 

 

Lateral bearing and lateral sliding resistance may be combined without reduction. In addition, an increase 

of one-third of the above values may be used when designing for short duration wind and seismic forces. 

 

The above values are based on footings placed directly against compacted fill. In the case where footing 

sides are formed, all backfill placed against the footings should be compacted to at least 90 percent of 

maximum dry density. 

 

For foundations to be located adjacent to tract boundaries where complete removal and recompaction of 

unsuitable surficial soil materials below the proposed foundations can be performed but the horizontal limits 

of remedial grading are restricted due to perimeter constraints, a passive pressure of 150 pounds per square 

foot, per foot of depth, to a maximum value of 1,500 pounds per square foot, should be used to determine 

the lateral bearing. 

 

Guidelines for Footings and Slabs on-Grade Design and Construction 

 

Soils within the site are anticipated to exhibit expansion potential that is within the Very Low range 

(Expansion Index from 0 to 20). As indicated in Section 1803.5.3 of 2022 California Building Code (2022 

CBC), these soils are considered non-expansive and, as such, the design of slabs on-grade is considered to 

be exempt from the procedures outlined in Sections 1808.6.2 of the 2022 CBC and may be performed using 

any method deemed rational and appropriate by the project structural engineer. However, the following 

minimum recommendations are presented herein for conditions where the project design team may require 

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

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

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

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

settlements. These guidelines have been developed on the basis of the previous experience of this 

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

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

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

future settlement. 

 

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

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

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

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

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

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

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

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

building code requirements. 

 

Conventional Slabs on-Grade System 

 

Given the very low expansion potential by onsite soils expected to be present at finish pad grades, we 

recommend that footings and floor slabs be designed and constructed in accordance with the following 

minimum criteria. 

 

Footings 

 

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

depth of 12 inches below the lowest adjacent final grade, respectively. Interior continuous footings may 

be founded at a minimum depth of 10 inches below the top of the adjacent finish floor slabs. 

 

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

should have minimum widths of 12 inches for one- and two-story construction. We recommend all 

continuous footings should be reinforced with a minimum of two No. 4 bars, one top and one bottom. 

 

3. A minimum 12-inch-wide grade beam founded at the same depth as adjacent footings should be 

provided across garage entrances or similar openings (such as large doors or bay windows). The grade 

beam should be reinforced with a similar manner as provided above. 
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4. Interior isolated pad footings, if required, should be a minimum of 24 inches square and founded at a 

minimum depth of 12 inches below the bottoms of the adjacent floor slabs. Pad footings should be 

reinforced with No. 4 bars spaced a maximum of 18 inches on centers, both ways, placed near the 

bottoms of the footings. 

 

5. Exterior isolated pad footings intended for support of roof overhangs such as second-story decks, patio 

covers, and similar construction should be a minimum of 24 inches square and founded at a minimum 

depth of 18 inches below the lowest adjacent final grade. The pad footings should be reinforced with 

No. 4 bars spaced a maximum of 18 inches on centers, both ways, placed near the bottoms of the 

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

footings via tie beams at the discretion of the project structural engineer. 

 

6. The minimum footing dimensions and reinforcement recommended herein may be modified (increased 

or decreased subject to the constraints of Chapter 18 of the 2022 CBC) by the structural engineer 

responsible for foundation design based on his/her calculations, engineering experience and judgment. 

 

Building Floor Slabs 

 

1. Concrete floor slabs should be a minimum 4 inches thick and reinforced with No. 3 bars spaced a 

maximum of 24 inches on centers, both ways. Alternatively, the structural engineer may recommend 

the use of prefabricated welded wire mesh for slab reinforcement. For this condition, the welded wire 

mesh should be of sheet type (not rolled) and should consist of 6x6/W2.9xW2.9 (per the Wire 

Reinforcement Institute, WRI, designation) or stronger. All slab reinforcement should be supported on 

concrete chairs or brick to ensure the desired placement near mid-depth. Care should be exercised to 

prevent warping of the welded wire mesh between the chairs in order to ensure its placement at the 

desired mid-slab position. 

 

2. Living area concrete floor slabs and areas to receive moisture sensitive floor covering should be 

underlain with a moisture vapor retarder consisting of a minimum 10-mil-thick polyethylene or 

polyolefin membrane that meets the minimum requirements of ASTM E96 and ASTM E1745 for vapor 

retarders (such as Husky Yellow Guard®, Stego® Wrap, or equivalent). All laps within the membrane 

should be sealed, and at least 2 inches of clean sand should be placed over the membrane to promote 

uniform curing of the concrete. To reduce the potential for punctures, the membrane should be placed 

on a pad surface that has been graded smooth without any sharp protrusions. If a smooth surface cannot 

be achieved by grading, consideration should be given to lowering the pad finished grade an additional 

inch and then placing a 1-inch-thick leveling course of sand across the pad surface prior to the 

placement of the membrane. 

 

At the present time, some slab designers, geotechnical professionals and concrete experts view 

the sand layer below the slab (blotting sand) as a place for entrapment of excess moisture that 

could adversely impact moisture-sensitive floor coverings. As a preventive measure, the 

potential for moisture intrusion into the concrete slab could be reduced if the concrete is placed 

directly on the vapor retarder. However, if this sand layer is omitted, appropriate curing 

methods must be implemented to ensure that the concrete slab cures uniformly. A qualified 

materials engineer with experience in slab design and construction should provide 

recommendations for alternative methods of curing and supervise the construction process to 

ensure uniform slab curing. Additional steps would also need to be taken to prevent puncturing 

of the vapor retarder during concrete placement. 

 

3. Garage floor slabs should be a minimum 4 inches thick and reinforced in a similar manner as living 

area floor slabs. Garage slabs should also be poured separately from adjacent wall footings with a 
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positive separation maintained using ¾-inch-minimum felt expansion joint material. To control the 

propagation of shrinkage cracks, garage floor slabs should be quartered with weakened plane joints. 

Consideration should be given to placement of a moisture vapor retarder below the garage slab, similar 

to that provided in Item 2 above, should the garage slab be overlain with moisture sensitive floor 

covering. 

 

4. Presaturation of the subgrade below floor slabs will not be required; however, prior to placing concrete, 

the subgrade below all dwelling and garage floor slab areas should be thoroughly moistened to achieve 

a moisture content that is at least equal to or slightly greater than optimum moisture content. This 

moisture content should penetrate to a minimum depth of 12 inches below the bottoms of the slabs. 

 

5. The minimum dimensions and reinforcement recommended herein for building floor slabs may be 

modified (increased or decreased subject to the constraints of Chapter 18 of the 2022 CBC) by the 

structural engineer responsible for foundation design based on his/her calculations, engineering 

experience and judgment. 
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Appendix 4:  Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 
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Appendix 5:  LID Infeasibility 

LID Technical Infeasibility Analysis 
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 

 



Date

D85= 0.56 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)

C1 132538 Roofs 1.00 0.89 118223.9

C2 65141 Concrete or Asphalt 1.00 0.89 58105.8

C3 111239
Ornamental 

Landscaping 
0.1 0.11 12287.2

B1 3674 Natural (A Soil) 0.03 0.06 229.8

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

312592 188846.7 0.56 8812.8 9177.5

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 Adkan Engineers 1/31/2022

Designed by Israel Duque Case No

Company Project Number/Name Warmington- Tract 36713

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Inflitration basin

Must match Name/ID used on BMP Design Calculation Sheet



Company Name: Date:

Designed by: County/City Case No.:

AT = 7.4 acres

  b) Enter VBMP determined from Section 2.1 of this Handbook VBMP= 8,832 ft
3

I = 2.85 in/hr

FS = 3

D1 = D1 = 5.7 ft

1 ft

  e) Enter depth to historic high ground water (measured from top of basin) 15 ft

15 ft

D2 =  4.0 ft

DMAX = 4.0 ft

z = 2 :1

dB = 2.5 ft

AS =  3533 ft
2

AD = 3,671 ft
2

Volume = 44 ft
3

Depth = 1 ft

Area = 44 ft
2

36.0 in
 

Notes: 

  a) Tributary area (BMP subarea)  

  g) D2 is the smaller of:

  d) Enter the depth of freeboard (at least 1 ft)

  h) DMAX is the smaller value of D1 and D2 but shall not exceed 5 feet

Design Volume

  a) Basin side slopes (no steeper than 4:1) Slope no steeper than 4:1

Maximum Depth 

  a) Infiltration rate

  b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing"

       from this BMP Handbook)

  c) Calculate D1

Basin Geometry

  f) Enter depth to top of bedrock or impermeable layer (measured from top of basin)

I (in/hr) x  72 hrs

12 (in/ft)  x FS

Depth to groundwater - (10 ft + freeboard)  and

Depth to impermeable layer - (5 ft + freeboard)

Calculated Cells
Adkan Engineers

ISRAEL DUQUE

Infiltration Basin  - Design Procedure                                                   
(Rev. 03-2012)

BMP ID 
Legend:

Required Entries

  d) Proposed Design Surface Area  

  c) Minimum bottom surface area of basin (AS= VBMP/dB)

   b) Proposed  basin depth (excluding freeboard)

Forebay

 c) Forebay surface area (minimum)

Width (W) =

 b) Forebay depth (height of berm/splashwall. 1 foot min.)  

 a) Forebay volume (minimum 0.5% VBMP)

 d) Full height notch-type weir  
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 



Infiltration Basin Bottom Area (sf) 3674

Basin Top Area (sf) 4899

Depth of Basin (ft) 2.5

Open Basin Volume Provided (cf) 10716

Rock Storage depth (ft) 4.6

Rock Storage Volume (40% void) (cf) 6755

Total Flood Volume Stored 17472

Ex. 2-yr 24-hr Storm Volume (cf) 8233

Prop. 2-yr 24-hr Storm Volume (cf) 26528

Allowable 2-yr 24-hr Storm Volume 

(mitigated to 110% of existing) (cf) 9056

Prop. 2-yr 24-hr Storm Volume (cf) 26528

Total Flood Volume Stored 17472

Remaining Storm Volume 9056

Basin Storage Volume Calculations
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U n i t   H y d r o g r a p h    A n a l y s i s

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date  02/22/24 File: EX2YR242.out

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
------------------------------------------------------------------------

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 5006

---------------------------------------------------------------------
 English (in-lb) Input Units Used
 English Rainfall Data (Inches) Input Values Used

 English Units used in output format

---------------------------------------------------------------------
--------------------------------------------------------------------
Drainage Area =       7.00(Ac.)  =      0.011 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =       7.00(Ac.)  =      0.011 Sq. Mi.
Length along longest watercourse =     596.00(Ft.)
Length along longest watercourse measured to centroid =     300.00(Ft.)
Length along longest watercourse =      0.113 Mi.
Length along longest watercourse measured to centroid =      0.057 Mi.
Difference in elevation =      26.00(Ft.)
Slope along watercourse =    230.3356 Ft./Mi.
Average Manning's 'N' = 0.030
Lag time =    0.038 Hr.
Lag time =     2.26 Min.
25% of lag time =     0.56 Min.
40% of lag time =     0.90 Min.
Unit time =     5.00 Min.
Duration of storm = 24 Hour(s)
User Entered Base Flow =     0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
        7.00         1.80        12.60

100 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
        7.00         6.00        42.00

STORM EVENT (YEAR) =    2.00
Area Averaged 2-Year Rainfall =    1.800(In)
Area Averaged 100-Year Rainfall =    6.000(In)

Point rain (area averaged) =    1.800(In)
Areal adjustment factor =  100.00 %
Adjusted average point rain =    1.800(In)

Sub-Area Data:
Area(Ac.)         Runoff Index   Impervious %
     7.000           72.00         0.100
 Total Area Entered =      7.00(Ac.)

RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
72.0  53.4      0.537     0.100        0.489       1.000      0.489

                                                          Sum (F) =   0.489
Area averaged mean soil loss (F) (In/Hr) =  0.489
Minimum soil loss rate ((In/Hr)) =  0.244
(for 24 hour storm duration)
Soil low loss rate (decimal) =   0.820
---------------------------------------------------------------------

U n i t  H y d r o g r a p h 
VALLEY S-Curve

--------------------------------------------------------------------
Unit Hydrograph Data

---------------------------------------------------------------------
Unit time period   Time % of lag   Distribution   Unit Hydrograph
    (hrs)                           Graph %            (CFS)
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---------------------------------------------------------------------
    1   0.083        221.634         46.905              3.309
    2   0.167        443.269         41.886              2.955
    3   0.250        664.903          7.981              0.563
    4   0.333        886.537          3.228              0.228
                              Sum = 100.000   Sum=       7.055

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

 The following loss rate calculations reflect use of the minimum calculated loss
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr)
   1   0.08     0.07      0.014       (  0.867)       0.012        0.003
   2   0.17     0.07      0.014       (  0.863)       0.012        0.003
   3   0.25     0.07      0.014       (  0.860)       0.012        0.003
   4   0.33     0.10      0.022       (  0.857)       0.018        0.004
   5   0.42     0.10      0.022       (  0.853)       0.018        0.004
   6   0.50     0.10      0.022       (  0.850)       0.018        0.004
   7   0.58     0.10      0.022       (  0.847)       0.018        0.004
   8   0.67     0.10      0.022       (  0.843)       0.018        0.004
   9   0.75     0.10      0.022       (  0.840)       0.018        0.004
  10   0.83     0.13      0.029       (  0.837)       0.024        0.005
  11   0.92     0.13      0.029       (  0.834)       0.024        0.005
  12   1.00     0.13      0.029       (  0.830)       0.024        0.005
  13   1.08     0.10      0.022       (  0.827)       0.018        0.004
  14   1.17     0.10      0.022       (  0.824)       0.018        0.004
  15   1.25     0.10      0.022       (  0.820)       0.018        0.004
  16   1.33     0.10      0.022       (  0.817)       0.018        0.004
  17   1.42     0.10      0.022       (  0.814)       0.018        0.004
  18   1.50     0.10      0.022       (  0.811)       0.018        0.004
  19   1.58     0.10      0.022       (  0.807)       0.018        0.004
  20   1.67     0.10      0.022       (  0.804)       0.018        0.004
  21   1.75     0.10      0.022       (  0.801)       0.018        0.004
  22   1.83     0.13      0.029       (  0.798)       0.024        0.005
  23   1.92     0.13      0.029       (  0.795)       0.024        0.005
  24   2.00     0.13      0.029       (  0.791)       0.024        0.005
  25   2.08     0.13      0.029       (  0.788)       0.024        0.005
  26   2.17     0.13      0.029       (  0.785)       0.024        0.005
  27   2.25     0.13      0.029       (  0.782)       0.024        0.005
  28   2.33     0.13      0.029       (  0.779)       0.024        0.005
  29   2.42     0.13      0.029       (  0.775)       0.024        0.005
  30   2.50     0.13      0.029       (  0.772)       0.024        0.005
  31   2.58     0.17      0.036       (  0.769)       0.030        0.006
  32   2.67     0.17      0.036       (  0.766)       0.030        0.006
  33   2.75     0.17      0.036       (  0.763)       0.030        0.006
  34   2.83     0.17      0.036       (  0.760)       0.030        0.006
  35   2.92     0.17      0.036       (  0.756)       0.030        0.006
  36   3.00     0.17      0.036       (  0.753)       0.030        0.006
  37   3.08     0.17      0.036       (  0.750)       0.030        0.006
  38   3.17     0.17      0.036       (  0.747)       0.030        0.006
  39   3.25     0.17      0.036       (  0.744)       0.030        0.006
  40   3.33     0.17      0.036       (  0.741)       0.030        0.006
  41   3.42     0.17      0.036       (  0.738)       0.030        0.006
  42   3.50     0.17      0.036       (  0.735)       0.030        0.006
  43   3.58     0.17      0.036       (  0.732)       0.030        0.006
  44   3.67     0.17      0.036       (  0.729)       0.030        0.006
  45   3.75     0.17      0.036       (  0.726)       0.030        0.006
  46   3.83     0.20      0.043       (  0.722)       0.035        0.008
  47   3.92     0.20      0.043       (  0.719)       0.035        0.008
  48   4.00     0.20      0.043       (  0.716)       0.035        0.008
  49   4.08     0.20      0.043       (  0.713)       0.035        0.008
  50   4.17     0.20      0.043       (  0.710)       0.035        0.008
  51   4.25     0.20      0.043       (  0.707)       0.035        0.008
  52   4.33     0.23      0.050       (  0.704)       0.041        0.009
  53   4.42     0.23      0.050       (  0.701)       0.041        0.009
  54   4.50     0.23      0.050       (  0.698)       0.041        0.009
  55   4.58     0.23      0.050       (  0.695)       0.041        0.009
  56   4.67     0.23      0.050       (  0.692)       0.041        0.009
  57   4.75     0.23      0.050       (  0.689)       0.041        0.009
  58   4.83     0.27      0.058       (  0.686)       0.047        0.010
  59   4.92     0.27      0.058       (  0.683)       0.047        0.010
  60   5.00     0.27      0.058       (  0.680)       0.047        0.010
  61   5.08     0.20      0.043       (  0.677)       0.035        0.008
  62   5.17     0.20      0.043       (  0.674)       0.035        0.008
  63   5.25     0.20      0.043       (  0.672)       0.035        0.008
  64   5.33     0.23      0.050       (  0.669)       0.041        0.009
  65   5.42     0.23      0.050       (  0.666)       0.041        0.009
  66   5.50     0.23      0.050       (  0.663)       0.041        0.009
  67   5.58     0.27      0.058       (  0.660)       0.047        0.010
  68   5.67     0.27      0.058       (  0.657)       0.047        0.010
  69   5.75     0.27      0.058       (  0.654)       0.047        0.010
  70   5.83     0.27      0.058       (  0.651)       0.047        0.010
  71   5.92     0.27      0.058       (  0.648)       0.047        0.010
  72   6.00     0.27      0.058       (  0.645)       0.047        0.010
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  73   6.08     0.30      0.065       (  0.643)       0.053        0.012
  74   6.17     0.30      0.065       (  0.640)       0.053        0.012
  75   6.25     0.30      0.065       (  0.637)       0.053        0.012
  76   6.33     0.30      0.065       (  0.634)       0.053        0.012
  77   6.42     0.30      0.065       (  0.631)       0.053        0.012
  78   6.50     0.30      0.065       (  0.628)       0.053        0.012
  79   6.58     0.33      0.072       (  0.626)       0.059        0.013
  80   6.67     0.33      0.072       (  0.623)       0.059        0.013
  81   6.75     0.33      0.072       (  0.620)       0.059        0.013
  82   6.83     0.33      0.072       (  0.617)       0.059        0.013
  83   6.92     0.33      0.072       (  0.614)       0.059        0.013
  84   7.00     0.33      0.072       (  0.612)       0.059        0.013
  85   7.08     0.33      0.072       (  0.609)       0.059        0.013
  86   7.17     0.33      0.072       (  0.606)       0.059        0.013
  87   7.25     0.33      0.072       (  0.603)       0.059        0.013
  88   7.33     0.37      0.079       (  0.600)       0.065        0.014
  89   7.42     0.37      0.079       (  0.598)       0.065        0.014
  90   7.50     0.37      0.079       (  0.595)       0.065        0.014
  91   7.58     0.40      0.086       (  0.592)       0.071        0.016
  92   7.67     0.40      0.086       (  0.589)       0.071        0.016
  93   7.75     0.40      0.086       (  0.587)       0.071        0.016
  94   7.83     0.43      0.094       (  0.584)       0.077        0.017
  95   7.92     0.43      0.094       (  0.581)       0.077        0.017
  96   8.00     0.43      0.094       (  0.579)       0.077        0.017
  97   8.08     0.50      0.108       (  0.576)       0.089        0.019
  98   8.17     0.50      0.108       (  0.573)       0.089        0.019
  99   8.25     0.50      0.108       (  0.571)       0.089        0.019
 100   8.33     0.50      0.108       (  0.568)       0.089        0.019
 101   8.42     0.50      0.108       (  0.565)       0.089        0.019
 102   8.50     0.50      0.108       (  0.563)       0.089        0.019
 103   8.58     0.53      0.115       (  0.560)       0.094        0.021
 104   8.67     0.53      0.115       (  0.557)       0.094        0.021
 105   8.75     0.53      0.115       (  0.555)       0.094        0.021
 106   8.83     0.57      0.122       (  0.552)       0.100        0.022
 107   8.92     0.57      0.122       (  0.550)       0.100        0.022
 108   9.00     0.57      0.122       (  0.547)       0.100        0.022
 109   9.08     0.63      0.137       (  0.544)       0.112        0.025
 110   9.17     0.63      0.137       (  0.542)       0.112        0.025
 111   9.25     0.63      0.137       (  0.539)       0.112        0.025
 112   9.33     0.67      0.144       (  0.537)       0.118        0.026
 113   9.42     0.67      0.144       (  0.534)       0.118        0.026
 114   9.50     0.67      0.144       (  0.531)       0.118        0.026
 115   9.58     0.70      0.151       (  0.529)       0.124        0.027
 116   9.67     0.70      0.151       (  0.526)       0.124        0.027
 117   9.75     0.70      0.151       (  0.524)       0.124        0.027
 118   9.83     0.73      0.158       (  0.521)       0.130        0.029
 119   9.92     0.73      0.158       (  0.519)       0.130        0.029
 120  10.00     0.73      0.158       (  0.516)       0.130        0.029
 121  10.08     0.50      0.108       (  0.514)       0.089        0.019
 122  10.17     0.50      0.108       (  0.511)       0.089        0.019
 123  10.25     0.50      0.108       (  0.509)       0.089        0.019
 124  10.33     0.50      0.108       (  0.506)       0.089        0.019
 125  10.42     0.50      0.108       (  0.504)       0.089        0.019
 126  10.50     0.50      0.108       (  0.501)       0.089        0.019
 127  10.58     0.67      0.144       (  0.499)       0.118        0.026
 128  10.67     0.67      0.144       (  0.497)       0.118        0.026
 129  10.75     0.67      0.144       (  0.494)       0.118        0.026
 130  10.83     0.67      0.144       (  0.492)       0.118        0.026
 131  10.92     0.67      0.144       (  0.489)       0.118        0.026
 132  11.00     0.67      0.144       (  0.487)       0.118        0.026
 133  11.08     0.63      0.137       (  0.485)       0.112        0.025
 134  11.17     0.63      0.137       (  0.482)       0.112        0.025
 135  11.25     0.63      0.137       (  0.480)       0.112        0.025
 136  11.33     0.63      0.137       (  0.477)       0.112        0.025
 137  11.42     0.63      0.137       (  0.475)       0.112        0.025
 138  11.50     0.63      0.137       (  0.473)       0.112        0.025
 139  11.58     0.57      0.122       (  0.470)       0.100        0.022
 140  11.67     0.57      0.122       (  0.468)       0.100        0.022
 141  11.75     0.57      0.122       (  0.466)       0.100        0.022
 142  11.83     0.60      0.130       (  0.463)       0.106        0.023
 143  11.92     0.60      0.130       (  0.461)       0.106        0.023
 144  12.00     0.60      0.130       (  0.459)       0.106        0.023
 145  12.08     0.83      0.180       (  0.456)       0.148        0.032
 146  12.17     0.83      0.180       (  0.454)       0.148        0.032
 147  12.25     0.83      0.180       (  0.452)       0.148        0.032
 148  12.33     0.87      0.187       (  0.450)       0.154        0.034
 149  12.42     0.87      0.187       (  0.447)       0.154        0.034
 150  12.50     0.87      0.187       (  0.445)       0.154        0.034
 151  12.58     0.93      0.202       (  0.443)       0.165        0.036
 152  12.67     0.93      0.202       (  0.441)       0.165        0.036
 153  12.75     0.93      0.202       (  0.438)       0.165        0.036
 154  12.83     0.97      0.209       (  0.436)       0.171        0.038
 155  12.92     0.97      0.209       (  0.434)       0.171        0.038
 156  13.00     0.97      0.209       (  0.432)       0.171        0.038
 157  13.08     1.13      0.245       (  0.430)       0.201        0.044
 158  13.17     1.13      0.245       (  0.427)       0.201        0.044
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 159  13.25     1.13      0.245       (  0.425)       0.201        0.044
 160  13.33     1.13      0.245       (  0.423)       0.201        0.044
 161  13.42     1.13      0.245       (  0.421)       0.201        0.044
 162  13.50     1.13      0.245       (  0.419)       0.201        0.044
 163  13.58     0.77      0.166       (  0.417)       0.136        0.030
 164  13.67     0.77      0.166       (  0.415)       0.136        0.030
 165  13.75     0.77      0.166       (  0.412)       0.136        0.030
 166  13.83     0.77      0.166       (  0.410)       0.136        0.030
 167  13.92     0.77      0.166       (  0.408)       0.136        0.030
 168  14.00     0.77      0.166       (  0.406)       0.136        0.030
 169  14.08     0.90      0.194       (  0.404)       0.159        0.035
 170  14.17     0.90      0.194       (  0.402)       0.159        0.035
 171  14.25     0.90      0.194       (  0.400)       0.159        0.035
 172  14.33     0.87      0.187       (  0.398)       0.154        0.034
 173  14.42     0.87      0.187       (  0.396)       0.154        0.034
 174  14.50     0.87      0.187       (  0.394)       0.154        0.034
 175  14.58     0.87      0.187       (  0.392)       0.154        0.034
 176  14.67     0.87      0.187       (  0.390)       0.154        0.034
 177  14.75     0.87      0.187       (  0.388)       0.154        0.034
 178  14.83     0.83      0.180       (  0.386)       0.148        0.032
 179  14.92     0.83      0.180       (  0.384)       0.148        0.032
 180  15.00     0.83      0.180       (  0.382)       0.148        0.032
 181  15.08     0.80      0.173       (  0.380)       0.142        0.031
 182  15.17     0.80      0.173       (  0.378)       0.142        0.031
 183  15.25     0.80      0.173       (  0.376)       0.142        0.031
 184  15.33     0.77      0.166       (  0.374)       0.136        0.030
 185  15.42     0.77      0.166       (  0.372)       0.136        0.030
 186  15.50     0.77      0.166       (  0.370)       0.136        0.030
 187  15.58     0.63      0.137       (  0.368)       0.112        0.025
 188  15.67     0.63      0.137       (  0.367)       0.112        0.025
 189  15.75     0.63      0.137       (  0.365)       0.112        0.025
 190  15.83     0.63      0.137       (  0.363)       0.112        0.025
 191  15.92     0.63      0.137       (  0.361)       0.112        0.025
 192  16.00     0.63      0.137       (  0.359)       0.112        0.025
 193  16.08     0.13      0.029       (  0.357)       0.024        0.005
 194  16.17     0.13      0.029       (  0.355)       0.024        0.005
 195  16.25     0.13      0.029       (  0.354)       0.024        0.005
 196  16.33     0.13      0.029       (  0.352)       0.024        0.005
 197  16.42     0.13      0.029       (  0.350)       0.024        0.005
 198  16.50     0.13      0.029       (  0.348)       0.024        0.005
 199  16.58     0.10      0.022       (  0.346)       0.018        0.004
 200  16.67     0.10      0.022       (  0.345)       0.018        0.004
 201  16.75     0.10      0.022       (  0.343)       0.018        0.004
 202  16.83     0.10      0.022       (  0.341)       0.018        0.004
 203  16.92     0.10      0.022       (  0.339)       0.018        0.004
 204  17.00     0.10      0.022       (  0.338)       0.018        0.004
 205  17.08     0.17      0.036       (  0.336)       0.030        0.006
 206  17.17     0.17      0.036       (  0.334)       0.030        0.006
 207  17.25     0.17      0.036       (  0.333)       0.030        0.006
 208  17.33     0.17      0.036       (  0.331)       0.030        0.006
 209  17.42     0.17      0.036       (  0.329)       0.030        0.006
 210  17.50     0.17      0.036       (  0.328)       0.030        0.006
 211  17.58     0.17      0.036       (  0.326)       0.030        0.006
 212  17.67     0.17      0.036       (  0.324)       0.030        0.006
 213  17.75     0.17      0.036       (  0.323)       0.030        0.006
 214  17.83     0.13      0.029       (  0.321)       0.024        0.005
 215  17.92     0.13      0.029       (  0.320)       0.024        0.005
 216  18.00     0.13      0.029       (  0.318)       0.024        0.005
 217  18.08     0.13      0.029       (  0.316)       0.024        0.005
 218  18.17     0.13      0.029       (  0.315)       0.024        0.005
 219  18.25     0.13      0.029       (  0.313)       0.024        0.005
 220  18.33     0.13      0.029       (  0.312)       0.024        0.005
 221  18.42     0.13      0.029       (  0.310)       0.024        0.005
 222  18.50     0.13      0.029       (  0.309)       0.024        0.005
 223  18.58     0.10      0.022       (  0.307)       0.018        0.004
 224  18.67     0.10      0.022       (  0.306)       0.018        0.004
 225  18.75     0.10      0.022       (  0.304)       0.018        0.004
 226  18.83     0.07      0.014       (  0.303)       0.012        0.003
 227  18.92     0.07      0.014       (  0.301)       0.012        0.003
 228  19.00     0.07      0.014       (  0.300)       0.012        0.003
 229  19.08     0.10      0.022       (  0.299)       0.018        0.004
 230  19.17     0.10      0.022       (  0.297)       0.018        0.004
 231  19.25     0.10      0.022       (  0.296)       0.018        0.004
 232  19.33     0.13      0.029       (  0.294)       0.024        0.005
 233  19.42     0.13      0.029       (  0.293)       0.024        0.005
 234  19.50     0.13      0.029       (  0.292)       0.024        0.005
 235  19.58     0.10      0.022       (  0.290)       0.018        0.004
 236  19.67     0.10      0.022       (  0.289)       0.018        0.004
 237  19.75     0.10      0.022       (  0.288)       0.018        0.004
 238  19.83     0.07      0.014       (  0.286)       0.012        0.003
 239  19.92     0.07      0.014       (  0.285)       0.012        0.003
 240  20.00     0.07      0.014       (  0.284)       0.012        0.003
 241  20.08     0.10      0.022       (  0.283)       0.018        0.004
 242  20.17     0.10      0.022       (  0.281)       0.018        0.004
 243  20.25     0.10      0.022       (  0.280)       0.018        0.004
 244  20.33     0.10      0.022       (  0.279)       0.018        0.004
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 245  20.42     0.10      0.022       (  0.278)       0.018        0.004
 246  20.50     0.10      0.022       (  0.277)       0.018        0.004
 247  20.58     0.10      0.022       (  0.275)       0.018        0.004
 248  20.67     0.10      0.022       (  0.274)       0.018        0.004
 249  20.75     0.10      0.022       (  0.273)       0.018        0.004
 250  20.83     0.07      0.014       (  0.272)       0.012        0.003
 251  20.92     0.07      0.014       (  0.271)       0.012        0.003
 252  21.00     0.07      0.014       (  0.270)       0.012        0.003
 253  21.08     0.10      0.022       (  0.269)       0.018        0.004
 254  21.17     0.10      0.022       (  0.268)       0.018        0.004
 255  21.25     0.10      0.022       (  0.267)       0.018        0.004
 256  21.33     0.07      0.014       (  0.266)       0.012        0.003
 257  21.42     0.07      0.014       (  0.265)       0.012        0.003
 258  21.50     0.07      0.014       (  0.264)       0.012        0.003
 259  21.58     0.10      0.022       (  0.263)       0.018        0.004
 260  21.67     0.10      0.022       (  0.262)       0.018        0.004
 261  21.75     0.10      0.022       (  0.261)       0.018        0.004
 262  21.83     0.07      0.014       (  0.260)       0.012        0.003
 263  21.92     0.07      0.014       (  0.259)       0.012        0.003
 264  22.00     0.07      0.014       (  0.258)       0.012        0.003
 265  22.08     0.10      0.022       (  0.257)       0.018        0.004
 266  22.17     0.10      0.022       (  0.256)       0.018        0.004
 267  22.25     0.10      0.022       (  0.256)       0.018        0.004
 268  22.33     0.07      0.014       (  0.255)       0.012        0.003
 269  22.42     0.07      0.014       (  0.254)       0.012        0.003
 270  22.50     0.07      0.014       (  0.253)       0.012        0.003
 271  22.58     0.07      0.014       (  0.253)       0.012        0.003
 272  22.67     0.07      0.014       (  0.252)       0.012        0.003
 273  22.75     0.07      0.014       (  0.251)       0.012        0.003
 274  22.83     0.07      0.014       (  0.251)       0.012        0.003
 275  22.92     0.07      0.014       (  0.250)       0.012        0.003
 276  23.00     0.07      0.014       (  0.249)       0.012        0.003
 277  23.08     0.07      0.014       (  0.249)       0.012        0.003
 278  23.17     0.07      0.014       (  0.248)       0.012        0.003
 279  23.25     0.07      0.014       (  0.248)       0.012        0.003
 280  23.33     0.07      0.014       (  0.247)       0.012        0.003
 281  23.42     0.07      0.014       (  0.247)       0.012        0.003
 282  23.50     0.07      0.014       (  0.246)       0.012        0.003
 283  23.58     0.07      0.014       (  0.246)       0.012        0.003
 284  23.67     0.07      0.014       (  0.245)       0.012        0.003
 285  23.75     0.07      0.014       (  0.245)       0.012        0.003
 286  23.83     0.07      0.014       (  0.245)       0.012        0.003
 287  23.92     0.07      0.014       (  0.245)       0.012        0.003
 288  24.00     0.07      0.014       (  0.245)       0.012        0.003

 (Loss Rate Not Used)
     Sum =     100.0                                   Sum =     3.9

Flood volume = Effective rainfall      0.32(In)
 times area       7.0(Ac.)/[(In)/(Ft.)] =       0.2(Ac.Ft)
Total soil loss =      1.48(In)
Total soil loss =     0.861(Ac.Ft)
Total rainfall =      1.80(In)
Flood volume =        8232.7 Cubic Feet
Total soil loss =       37504.6 Cubic Feet
--------------------------------------------------------------------
 Peak flow rate of this hydrograph =      0.311(CFS)
--------------------------------------------------------------------
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                    24 - H O U R    S T O R M
               R u n o f f      H y d r o g r a p h
--------------------------------------------------------------------
            Hydrograph in   5   Minute intervals ((CFS))

--------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0001      0.01  Q         |         |         |         | 
    0+10       0.0002      0.02  Q         |         |         |         | 
    0+15       0.0003      0.02  Q         |         |         |         | 
    0+20       0.0004      0.02  Q         |         |         |         | 
    0+25       0.0006      0.03  Q         |         |         |         | 
    0+30       0.0008      0.03  Q         |         |         |         | 
    0+35       0.0010      0.03  Q         |         |         |         | 
    0+40       0.0012      0.03  Q         |         |         |         | 
    0+45       0.0014      0.03  Q         |         |         |         | 
    0+50       0.0016      0.03  Q         |         |         |         | 
    0+55       0.0018      0.04  Q         |         |         |         | 
    1+ 0       0.0021      0.04  Q         |         |         |         | 
    1+ 5       0.0023      0.03  Q         |         |         |         | 
    1+10       0.0025      0.03  Q         |         |         |         | 
    1+15       0.0027      0.03  Q         |         |         |         | 
    1+20       0.0029      0.03  Q         |         |         |         | 
    1+25       0.0031      0.03  Q         |         |         |         | 
    1+30       0.0033      0.03  Q         |         |         |         | 
    1+35       0.0035      0.03  Q         |         |         |         | 
    1+40       0.0037      0.03  Q         |         |         |         | 
    1+45       0.0038      0.03  Q         |         |         |         | 

lgaglia
Highlight
Flood volume =        8232.7 Cubic Feet



EX2YR24HR Page 6 of 9

    1+50       0.0041      0.03  Q         |         |         |         | 
    1+55       0.0043      0.04  Q         |         |         |         | 
    2+ 0       0.0046      0.04  Q         |         |         |         | 
    2+ 5       0.0048      0.04  QV        |         |         |         | 
    2+10       0.0051      0.04  QV        |         |         |         | 
    2+15       0.0053      0.04  QV        |         |         |         | 
    2+20       0.0056      0.04  QV        |         |         |         | 
    2+25       0.0058      0.04  QV        |         |         |         | 
    2+30       0.0061      0.04  QV        |         |         |         | 
    2+35       0.0063      0.04  QV        |         |         |         | 
    2+40       0.0067      0.04  QV        |         |         |         | 
    2+45       0.0070      0.05  QV        |         |         |         | 
    2+50       0.0073      0.05  QV        |         |         |         | 
    2+55       0.0076      0.05  QV        |         |         |         | 
    3+ 0       0.0079      0.05  QV        |         |         |         | 
    3+ 5       0.0082      0.05  QV        |         |         |         | 
    3+10       0.0085      0.05  QV        |         |         |         | 
    3+15       0.0089      0.05  QV        |         |         |         | 
    3+20       0.0092      0.05  QV        |         |         |         | 
    3+25       0.0095      0.05  Q V       |         |         |         | 
    3+30       0.0098      0.05  Q V       |         |         |         | 
    3+35       0.0101      0.05  Q V       |         |         |         | 
    3+40       0.0104      0.05  Q V       |         |         |         | 
    3+45       0.0107      0.05  Q V       |         |         |         | 
    3+50       0.0111      0.05  Q V       |         |         |         | 
    3+55       0.0115      0.05  Q V       |         |         |         | 
    4+ 0       0.0118      0.05  Q V       |         |         |         | 
    4+ 5       0.0122      0.05  Q V       |         |         |         | 
    4+10       0.0126      0.05  Q V       |         |         |         | 
    4+15       0.0130      0.05  Q V       |         |         |         | 
    4+20       0.0134      0.06  Q V       |         |         |         | 
    4+25       0.0138      0.06  Q V       |         |         |         | 
    4+30       0.0143      0.06  Q  V      |         |         |         | 
    4+35       0.0147      0.06  Q  V      |         |         |         | 
    4+40       0.0151      0.06  Q  V      |         |         |         | 
    4+45       0.0156      0.06  Q  V      |         |         |         | 
    4+50       0.0160      0.07  Q  V      |         |         |         | 
    4+55       0.0165      0.07  Q  V      |         |         |         | 
    5+ 0       0.0170      0.07  Q  V      |         |         |         | 
    5+ 5       0.0175      0.06  Q  V      |         |         |         | 
    5+10       0.0179      0.06  Q  V      |         |         |         | 
    5+15       0.0183      0.06  Q  V      |         |         |         | 
    5+20       0.0187      0.06  Q  V      |         |         |         | 
    5+25       0.0191      0.06  Q   V     |         |         |         | 
    5+30       0.0195      0.06  Q   V     |         |         |         | 
    5+35       0.0200      0.07  Q   V     |         |         |         | 
    5+40       0.0205      0.07  Q   V     |         |         |         | 
    5+45       0.0210      0.07  Q   V     |         |         |         | 
    5+50       0.0215      0.07  Q   V     |         |         |         | 
    5+55       0.0220      0.07  Q   V     |         |         |         | 
    6+ 0       0.0225      0.07  Q   V     |         |         |         | 
    6+ 5       0.0231      0.08  Q   V     |         |         |         | 
    6+10       0.0236      0.08  Q   V     |         |         |         | 
    6+15       0.0242      0.08  Q    V    |         |         |         | 
    6+20       0.0248      0.08  Q    V    |         |         |         | 
    6+25       0.0253      0.08  Q    V    |         |         |         | 
    6+30       0.0259      0.08  Q    V    |         |         |         | 
    6+35       0.0265      0.09  Q    V    |         |         |         | 
    6+40       0.0271      0.09  Q    V    |         |         |         | 
    6+45       0.0277      0.09  Q    V    |         |         |         | 
    6+50       0.0284      0.09  Q     V   |         |         |         | 
    6+55       0.0290      0.09  Q     V   |         |         |         | 
    7+ 0       0.0296      0.09  Q     V   |         |         |         | 
    7+ 5       0.0303      0.09  Q     V   |         |         |         | 
    7+10       0.0309      0.09  Q     V   |         |         |         | 
    7+15       0.0315      0.09  Q     V   |         |         |         | 
    7+20       0.0322      0.10  Q     V   |         |         |         | 
    7+25       0.0329      0.10  Q     V   |         |         |         | 
    7+30       0.0336      0.10  Q      V  |         |         |         | 
    7+35       0.0343      0.10  Q      V  |         |         |         | 
    7+40       0.0350      0.11  Q      V  |         |         |         | 
    7+45       0.0358      0.11  Q      V  |         |         |         | 
    7+50       0.0366      0.11  Q      V  |         |         |         | 
    7+55       0.0374      0.12  Q      V  |         |         |         | 
    8+ 0       0.0382      0.12  Q       V |         |         |         | 
    8+ 5       0.0391      0.13  Q       V |         |         |         | 
    8+10       0.0400      0.14  Q       V |         |         |         | 
    8+15       0.0409      0.14  Q       V |         |         |         | 
    8+20       0.0419      0.14  Q       V |         |         |         | 
    8+25       0.0428      0.14  Q        V|         |         |         | 
    8+30       0.0438      0.14  Q        V|         |         |         | 
    8+35       0.0448      0.14  Q        V|         |         |         | 
    8+40       0.0458      0.15  Q        V|         |         |         | 
    8+45       0.0468      0.15  Q        V|         |         |         | 
    8+50       0.0478      0.15  Q         V         |         |         | 
    8+55       0.0489      0.15  Q         V         |         |         | 



EX2YR24HR Page 7 of 9

    9+ 0       0.0499      0.16  Q         V         |         |         | 
    9+ 5       0.0511      0.16  Q         V         |         |         | 
    9+10       0.0522      0.17  Q         |V        |         |         | 
    9+15       0.0534      0.17  Q         |V        |         |         | 
    9+20       0.0547      0.18  Q         |V        |         |         | 
    9+25       0.0559      0.18  Q         |V        |         |         | 
    9+30       0.0572      0.18  Q         | V       |         |         | 
    9+35       0.0585      0.19  Q         | V       |         |         | 
    9+40       0.0598      0.19  Q         | V       |         |         | 
    9+45       0.0611      0.19  Q         | V       |         |         | 
    9+50       0.0625      0.20  Q         |  V      |         |         | 
    9+55       0.0638      0.20  Q         |  V      |         |         | 
   10+ 0       0.0652      0.20  Q         |  V      |         |         | 
   10+ 5       0.0664      0.17  Q         |   V     |         |         | 
   10+10       0.0674      0.14  Q         |   V     |         |         | 
   10+15       0.0683      0.14  Q         |   V     |         |         | 
   10+20       0.0693      0.14  Q         |   V     |         |         | 
   10+25       0.0702      0.14  Q         |   V     |         |         | 
   10+30       0.0712      0.14  Q         |    V    |         |         | 
   10+35       0.0723      0.16  Q         |    V    |         |         | 
   10+40       0.0735      0.18  Q         |    V    |         |         | 
   10+45       0.0747      0.18  Q         |    V    |         |         | 
   10+50       0.0760      0.18  Q         |     V   |         |         | 
   10+55       0.0773      0.18  Q         |     V   |         |         | 
   11+ 0       0.0785      0.18  Q         |     V   |         |         | 
   11+ 5       0.0798      0.18  Q         |     V   |         |         | 
   11+10       0.0810      0.17  Q         |      V  |         |         | 
   11+15       0.0822      0.17  Q         |      V  |         |         | 
   11+20       0.0834      0.17  Q         |      V  |         |         | 
   11+25       0.0846      0.17  Q         |      V  |         |         | 
   11+30       0.0858      0.17  Q         |       V |         |         | 
   11+35       0.0869      0.17  Q         |       V |         |         | 
   11+40       0.0880      0.16  Q         |       V |         |         | 
   11+45       0.0891      0.16  Q         |       V |         |         | 
   11+50       0.0902      0.16  Q         |        V|         |         | 
   11+55       0.0913      0.16  Q         |        V|         |         | 
   12+ 0       0.0924      0.16  Q         |        V|         |         | 
   12+ 5       0.0938      0.19  Q         |        V|         |         | 
   12+10       0.0953      0.22  Q         |         V         |         | 
   12+15       0.0968      0.23  Q         |         V         |         | 
   12+20       0.0984      0.23  Q         |         V         |         | 
   12+25       0.1001      0.24  Q         |         |V        |         | 
   12+30       0.1017      0.24  Q         |         |V        |         | 
   12+35       0.1034      0.25  Q         |         |V        |         | 
   12+40       0.1052      0.25  |Q        |         | V       |         | 
   12+45       0.1069      0.26  |Q        |         | V       |         | 
   12+50       0.1087      0.26  |Q        |         |  V      |         | 
   12+55       0.1105      0.26  |Q        |         |  V      |         | 
   13+ 0       0.1124      0.26  |Q        |         |  V      |         | 
   13+ 5       0.1143      0.29  |Q        |         |   V     |         | 
   13+10       0.1164      0.31  |Q        |         |   V     |         | 
   13+15       0.1186      0.31  |Q        |         |    V    |         | 
   13+20       0.1207      0.31  |Q        |         |    V    |         | 
   13+25       0.1229      0.31  |Q        |         |     V   |         | 
   13+30       0.1250      0.31  |Q        |         |     V   |         | 
   13+35       0.1268      0.26  |Q        |         |     V   |         | 
   13+40       0.1283      0.22  Q         |         |      V  |         | 
   13+45       0.1298      0.21  Q         |         |      V  |         | 
   13+50       0.1313      0.21  Q         |         |      V  |         | 
   13+55       0.1327      0.21  Q         |         |       V |         | 
   14+ 0       0.1342      0.21  Q         |         |       V |         | 
   14+ 5       0.1357      0.23  Q         |         |       V |         | 
   14+10       0.1374      0.24  Q         |         |        V|         | 
   14+15       0.1391      0.25  Q         |         |        V|         | 
   14+20       0.1408      0.24  Q         |         |        V|         | 
   14+25       0.1424      0.24  Q         |         |         V         | 
   14+30       0.1440      0.24  Q         |         |         V         | 
   14+35       0.1457      0.24  Q         |         |         V         | 
   14+40       0.1473      0.24  Q         |         |         |V        | 
   14+45       0.1490      0.24  Q         |         |         |V        | 
   14+50       0.1506      0.23  Q         |         |         |V        | 
   14+55       0.1521      0.23  Q         |         |         | V       | 
   15+ 0       0.1537      0.23  Q         |         |         | V       | 
   15+ 5       0.1553      0.22  Q         |         |         | V       | 
   15+10       0.1568      0.22  Q         |         |         |  V      | 
   15+15       0.1583      0.22  Q         |         |         |  V      | 
   15+20       0.1598      0.22  Q         |         |         |  V      | 
   15+25       0.1612      0.21  Q         |         |         |   V     | 
   15+30       0.1627      0.21  Q         |         |         |   V     | 
   15+35       0.1640      0.19  Q         |         |         |   V     | 
   15+40       0.1652      0.18  Q         |         |         |   V     | 
   15+45       0.1665      0.17  Q         |         |         |    V    | 
   15+50       0.1677      0.17  Q         |         |         |    V    | 
   15+55       0.1688      0.17  Q         |         |         |    V    | 
   16+ 0       0.1700      0.17  Q         |         |         |    V    | 
   16+ 5       0.1708      0.11  Q         |         |         |     V   | 
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   16+10       0.1712      0.05  Q         |         |         |     V   | 
   16+15       0.1714      0.04  Q         |         |         |     V   | 
   16+20       0.1717      0.04  Q         |         |         |     V   | 
   16+25       0.1719      0.04  Q         |         |         |     V   | 
   16+30       0.1722      0.04  Q         |         |         |     V   | 
   16+35       0.1724      0.03  Q         |         |         |     V   | 
   16+40       0.1726      0.03  Q         |         |         |     V   | 
   16+45       0.1728      0.03  Q         |         |         |     V   | 
   16+50       0.1730      0.03  Q         |         |         |     V   | 
   16+55       0.1732      0.03  Q         |         |         |     V   | 
   17+ 0       0.1734      0.03  Q         |         |         |     V   | 
   17+ 5       0.1736      0.04  Q         |         |         |     V   | 
   17+10       0.1739      0.04  Q         |         |         |     V   | 
   17+15       0.1742      0.05  Q         |         |         |     V   | 
   17+20       0.1745      0.05  Q         |         |         |     V   | 
   17+25       0.1749      0.05  Q         |         |         |      V  | 
   17+30       0.1752      0.05  Q         |         |         |      V  | 
   17+35       0.1755      0.05  Q         |         |         |      V  | 
   17+40       0.1758      0.05  Q         |         |         |      V  | 
   17+45       0.1761      0.05  Q         |         |         |      V  | 
   17+50       0.1764      0.04  Q         |         |         |      V  | 
   17+55       0.1767      0.04  Q         |         |         |      V  | 
   18+ 0       0.1769      0.04  Q         |         |         |      V  | 
   18+ 5       0.1772      0.04  Q         |         |         |      V  | 
   18+10       0.1774      0.04  Q         |         |         |      V  | 
   18+15       0.1777      0.04  Q         |         |         |      V  | 
   18+20       0.1779      0.04  Q         |         |         |      V  | 
   18+25       0.1782      0.04  Q         |         |         |      V  | 
   18+30       0.1784      0.04  Q         |         |         |      V  | 
   18+35       0.1787      0.03  Q         |         |         |      V  | 
   18+40       0.1789      0.03  Q         |         |         |      V  | 
   18+45       0.1790      0.03  Q         |         |         |      V  | 
   18+50       0.1792      0.02  Q         |         |         |      V  | 
   18+55       0.1793      0.02  Q         |         |         |      V  | 
   19+ 0       0.1795      0.02  Q         |         |         |      V  | 
   19+ 5       0.1796      0.02  Q         |         |         |       V | 
   19+10       0.1798      0.03  Q         |         |         |       V | 
   19+15       0.1800      0.03  Q         |         |         |       V | 
   19+20       0.1802      0.03  Q         |         |         |       V | 
   19+25       0.1805      0.04  Q         |         |         |       V | 
   19+30       0.1807      0.04  Q         |         |         |       V | 
   19+35       0.1809      0.03  Q         |         |         |       V | 
   19+40       0.1811      0.03  Q         |         |         |       V | 
   19+45       0.1813      0.03  Q         |         |         |       V | 
   19+50       0.1815      0.02  Q         |         |         |       V | 
   19+55       0.1816      0.02  Q         |         |         |       V | 
   20+ 0       0.1817      0.02  Q         |         |         |       V | 
   20+ 5       0.1819      0.02  Q         |         |         |       V | 
   20+10       0.1821      0.03  Q         |         |         |       V | 
   20+15       0.1823      0.03  Q         |         |         |       V | 
   20+20       0.1824      0.03  Q         |         |         |       V | 
   20+25       0.1826      0.03  Q         |         |         |       V | 
   20+30       0.1828      0.03  Q         |         |         |       V | 
   20+35       0.1830      0.03  Q         |         |         |       V | 
   20+40       0.1832      0.03  Q         |         |         |       V | 
   20+45       0.1834      0.03  Q         |         |         |       V | 
   20+50       0.1835      0.02  Q         |         |         |       V | 
   20+55       0.1837      0.02  Q         |         |         |       V | 
   21+ 0       0.1838      0.02  Q         |         |         |       V | 
   21+ 5       0.1840      0.02  Q         |         |         |       V | 
   21+10       0.1841      0.03  Q         |         |         |       V | 
   21+15       0.1843      0.03  Q         |         |         |        V| 
   21+20       0.1845      0.02  Q         |         |         |        V| 
   21+25       0.1846      0.02  Q         |         |         |        V| 
   21+30       0.1848      0.02  Q         |         |         |        V| 
   21+35       0.1849      0.02  Q         |         |         |        V| 
   21+40       0.1851      0.03  Q         |         |         |        V| 
   21+45       0.1853      0.03  Q         |         |         |        V| 
   21+50       0.1854      0.02  Q         |         |         |        V| 
   21+55       0.1856      0.02  Q         |         |         |        V| 
   22+ 0       0.1857      0.02  Q         |         |         |        V| 
   22+ 5       0.1859      0.02  Q         |         |         |        V| 
   22+10       0.1860      0.03  Q         |         |         |        V| 
   22+15       0.1862      0.03  Q         |         |         |        V| 
   22+20       0.1864      0.02  Q         |         |         |        V| 
   22+25       0.1865      0.02  Q         |         |         |        V| 
   22+30       0.1866      0.02  Q         |         |         |        V| 
   22+35       0.1868      0.02  Q         |         |         |        V| 
   22+40       0.1869      0.02  Q         |         |         |        V| 
   22+45       0.1870      0.02  Q         |         |         |        V| 
   22+50       0.1871      0.02  Q         |         |         |        V| 
   22+55       0.1873      0.02  Q         |         |         |        V| 
   23+ 0       0.1874      0.02  Q         |         |         |        V| 
   23+ 5       0.1875      0.02  Q         |         |         |        V| 
   23+10       0.1877      0.02  Q         |         |         |        V| 
   23+15       0.1878      0.02  Q         |         |         |        V| 
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   23+20       0.1879      0.02  Q         |         |         |        V| 
   23+25       0.1880      0.02  Q         |         |         |        V| 
   23+30       0.1882      0.02  Q         |         |         |        V| 
   23+35       0.1883      0.02  Q         |         |         |        V| 
   23+40       0.1884      0.02  Q         |         |         |        V| 
   23+45       0.1885      0.02  Q         |         |         |        V| 
   23+50       0.1887      0.02  Q         |         |         |        V| 
   23+55       0.1888      0.02  Q         |         |         |        V| 
   24+ 0       0.1889      0.02  Q         |         |         |        V| 
   24+ 5       0.1890      0.01  Q         |         |         |        V| 
   24+10       0.1890      0.00  Q         |         |         |        V| 
   24+15       0.1890      0.00  Q         |         |         |        V| 
-----------------------------------------------------------------------
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U n i t   H y d r o g r a p h    A n a l y s i s

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date  02/22/24 File: 2YR242.out

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
------------------------------------------------------------------------

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 5006

---------------------------------------------------------------------
 English (in-lb) Input Units Used
 English Rainfall Data (Inches) Input Values Used

 English Units used in output format

---------------------------------------------------------------------
--------------------------------------------------------------------
Drainage Area =       7.00(Ac.)  =      0.011 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =       7.00(Ac.)  =      0.011 Sq. Mi.
Length along longest watercourse =     861.00(Ft.)
Length along longest watercourse measured to centroid =     430.00(Ft.)
Length along longest watercourse =      0.163 Mi.
Length along longest watercourse measured to centroid =      0.081 Mi.
Difference in elevation =      16.90(Ft.)
Slope along watercourse =    103.6376 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time =    0.029 Hr.
Lag time =     1.73 Min.
25% of lag time =     0.43 Min.
40% of lag time =     0.69 Min.
Unit time =     5.00 Min.
Duration of storm = 24 Hour(s)
User Entered Base Flow =     0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
        7.00         1.80        12.60

100 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
        7.00         6.00        42.00

STORM EVENT (YEAR) =    2.00
Area Averaged 2-Year Rainfall =    1.800(In)
Area Averaged 100-Year Rainfall =    6.000(In)

Point rain (area averaged) =    1.800(In)
Areal adjustment factor =  100.00 %
Adjusted average point rain =    1.800(In)

Sub-Area Data:
Area(Ac.)         Runoff Index   Impervious %
     7.000           69.00         0.600
 Total Area Entered =      7.00(Ac.)

RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
69.0  49.8      0.574     0.600        0.264       1.000      0.264

                                                          Sum (F) =   0.264
Area averaged mean soil loss (F) (In/Hr) =  0.264
Minimum soil loss rate ((In/Hr)) =  0.132
(for 24 hour storm duration)
Soil low loss rate (decimal) =   0.420
---------------------------------------------------------------------

U n i t  H y d r o g r a p h 
VALLEY S-Curve

--------------------------------------------------------------------
Unit Hydrograph Data

---------------------------------------------------------------------
Unit time period   Time % of lag   Distribution   Unit Hydrograph
    (hrs)                           Graph %            (CFS)
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---------------------------------------------------------------------
    1   0.083        288.833         55.504              3.916
    2   0.167        577.666         37.752              2.663
    3   0.250        866.500          6.744              0.476
                              Sum = 100.000   Sum=       7.055

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

 The following loss rate calculations reflect use of the minimum calculated loss
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr)
   1   0.08     0.07      0.014       (  0.468)       0.006        0.008
   2   0.17     0.07      0.014       (  0.466)       0.006        0.008
   3   0.25     0.07      0.014       (  0.464)       0.006        0.008
   4   0.33     0.10      0.022       (  0.463)       0.009        0.013
   5   0.42     0.10      0.022       (  0.461)       0.009        0.013
   6   0.50     0.10      0.022       (  0.459)       0.009        0.013
   7   0.58     0.10      0.022       (  0.457)       0.009        0.013
   8   0.67     0.10      0.022       (  0.455)       0.009        0.013
   9   0.75     0.10      0.022       (  0.454)       0.009        0.013
  10   0.83     0.13      0.029       (  0.452)       0.012        0.017
  11   0.92     0.13      0.029       (  0.450)       0.012        0.017
  12   1.00     0.13      0.029       (  0.448)       0.012        0.017
  13   1.08     0.10      0.022       (  0.447)       0.009        0.013
  14   1.17     0.10      0.022       (  0.445)       0.009        0.013
  15   1.25     0.10      0.022       (  0.443)       0.009        0.013
  16   1.33     0.10      0.022       (  0.441)       0.009        0.013
  17   1.42     0.10      0.022       (  0.439)       0.009        0.013
  18   1.50     0.10      0.022       (  0.438)       0.009        0.013
  19   1.58     0.10      0.022       (  0.436)       0.009        0.013
  20   1.67     0.10      0.022       (  0.434)       0.009        0.013
  21   1.75     0.10      0.022       (  0.433)       0.009        0.013
  22   1.83     0.13      0.029       (  0.431)       0.012        0.017
  23   1.92     0.13      0.029       (  0.429)       0.012        0.017
  24   2.00     0.13      0.029       (  0.427)       0.012        0.017
  25   2.08     0.13      0.029       (  0.426)       0.012        0.017
  26   2.17     0.13      0.029       (  0.424)       0.012        0.017
  27   2.25     0.13      0.029       (  0.422)       0.012        0.017
  28   2.33     0.13      0.029       (  0.420)       0.012        0.017
  29   2.42     0.13      0.029       (  0.419)       0.012        0.017
  30   2.50     0.13      0.029       (  0.417)       0.012        0.017
  31   2.58     0.17      0.036       (  0.415)       0.015        0.021
  32   2.67     0.17      0.036       (  0.414)       0.015        0.021
  33   2.75     0.17      0.036       (  0.412)       0.015        0.021
  34   2.83     0.17      0.036       (  0.410)       0.015        0.021
  35   2.92     0.17      0.036       (  0.408)       0.015        0.021
  36   3.00     0.17      0.036       (  0.407)       0.015        0.021
  37   3.08     0.17      0.036       (  0.405)       0.015        0.021
  38   3.17     0.17      0.036       (  0.403)       0.015        0.021
  39   3.25     0.17      0.036       (  0.402)       0.015        0.021
  40   3.33     0.17      0.036       (  0.400)       0.015        0.021
  41   3.42     0.17      0.036       (  0.398)       0.015        0.021
  42   3.50     0.17      0.036       (  0.397)       0.015        0.021
  43   3.58     0.17      0.036       (  0.395)       0.015        0.021
  44   3.67     0.17      0.036       (  0.393)       0.015        0.021
  45   3.75     0.17      0.036       (  0.392)       0.015        0.021
  46   3.83     0.20      0.043       (  0.390)       0.018        0.025
  47   3.92     0.20      0.043       (  0.388)       0.018        0.025
  48   4.00     0.20      0.043       (  0.387)       0.018        0.025
  49   4.08     0.20      0.043       (  0.385)       0.018        0.025
  50   4.17     0.20      0.043       (  0.384)       0.018        0.025
  51   4.25     0.20      0.043       (  0.382)       0.018        0.025
  52   4.33     0.23      0.050       (  0.380)       0.021        0.029
  53   4.42     0.23      0.050       (  0.379)       0.021        0.029
  54   4.50     0.23      0.050       (  0.377)       0.021        0.029
  55   4.58     0.23      0.050       (  0.375)       0.021        0.029
  56   4.67     0.23      0.050       (  0.374)       0.021        0.029
  57   4.75     0.23      0.050       (  0.372)       0.021        0.029
  58   4.83     0.27      0.058       (  0.371)       0.024        0.033
  59   4.92     0.27      0.058       (  0.369)       0.024        0.033
  60   5.00     0.27      0.058       (  0.367)       0.024        0.033
  61   5.08     0.20      0.043       (  0.366)       0.018        0.025
  62   5.17     0.20      0.043       (  0.364)       0.018        0.025
  63   5.25     0.20      0.043       (  0.363)       0.018        0.025
  64   5.33     0.23      0.050       (  0.361)       0.021        0.029
  65   5.42     0.23      0.050       (  0.359)       0.021        0.029
  66   5.50     0.23      0.050       (  0.358)       0.021        0.029
  67   5.58     0.27      0.058       (  0.356)       0.024        0.033
  68   5.67     0.27      0.058       (  0.355)       0.024        0.033
  69   5.75     0.27      0.058       (  0.353)       0.024        0.033
  70   5.83     0.27      0.058       (  0.352)       0.024        0.033
  71   5.92     0.27      0.058       (  0.350)       0.024        0.033
  72   6.00     0.27      0.058       (  0.349)       0.024        0.033
  73   6.08     0.30      0.065       (  0.347)       0.027        0.038
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  74   6.17     0.30      0.065       (  0.345)       0.027        0.038
  75   6.25     0.30      0.065       (  0.344)       0.027        0.038
  76   6.33     0.30      0.065       (  0.342)       0.027        0.038
  77   6.42     0.30      0.065       (  0.341)       0.027        0.038
  78   6.50     0.30      0.065       (  0.339)       0.027        0.038
  79   6.58     0.33      0.072       (  0.338)       0.030        0.042
  80   6.67     0.33      0.072       (  0.336)       0.030        0.042
  81   6.75     0.33      0.072       (  0.335)       0.030        0.042
  82   6.83     0.33      0.072       (  0.333)       0.030        0.042
  83   6.92     0.33      0.072       (  0.332)       0.030        0.042
  84   7.00     0.33      0.072       (  0.330)       0.030        0.042
  85   7.08     0.33      0.072       (  0.329)       0.030        0.042
  86   7.17     0.33      0.072       (  0.327)       0.030        0.042
  87   7.25     0.33      0.072       (  0.326)       0.030        0.042
  88   7.33     0.37      0.079       (  0.324)       0.033        0.046
  89   7.42     0.37      0.079       (  0.323)       0.033        0.046
  90   7.50     0.37      0.079       (  0.321)       0.033        0.046
  91   7.58     0.40      0.086       (  0.320)       0.036        0.050
  92   7.67     0.40      0.086       (  0.318)       0.036        0.050
  93   7.75     0.40      0.086       (  0.317)       0.036        0.050
  94   7.83     0.43      0.094       (  0.315)       0.039        0.054
  95   7.92     0.43      0.094       (  0.314)       0.039        0.054
  96   8.00     0.43      0.094       (  0.312)       0.039        0.054
  97   8.08     0.50      0.108       (  0.311)       0.045        0.063
  98   8.17     0.50      0.108       (  0.310)       0.045        0.063
  99   8.25     0.50      0.108       (  0.308)       0.045        0.063
 100   8.33     0.50      0.108       (  0.307)       0.045        0.063
 101   8.42     0.50      0.108       (  0.305)       0.045        0.063
 102   8.50     0.50      0.108       (  0.304)       0.045        0.063
 103   8.58     0.53      0.115       (  0.302)       0.048        0.067
 104   8.67     0.53      0.115       (  0.301)       0.048        0.067
 105   8.75     0.53      0.115       (  0.300)       0.048        0.067
 106   8.83     0.57      0.122       (  0.298)       0.051        0.071
 107   8.92     0.57      0.122       (  0.297)       0.051        0.071
 108   9.00     0.57      0.122       (  0.295)       0.051        0.071
 109   9.08     0.63      0.137       (  0.294)       0.057        0.079
 110   9.17     0.63      0.137       (  0.293)       0.057        0.079
 111   9.25     0.63      0.137       (  0.291)       0.057        0.079
 112   9.33     0.67      0.144       (  0.290)       0.060        0.084
 113   9.42     0.67      0.144       (  0.288)       0.060        0.084
 114   9.50     0.67      0.144       (  0.287)       0.060        0.084
 115   9.58     0.70      0.151       (  0.286)       0.064        0.088
 116   9.67     0.70      0.151       (  0.284)       0.064        0.088
 117   9.75     0.70      0.151       (  0.283)       0.064        0.088
 118   9.83     0.73      0.158       (  0.282)       0.067        0.092
 119   9.92     0.73      0.158       (  0.280)       0.067        0.092
 120  10.00     0.73      0.158       (  0.279)       0.067        0.092
 121  10.08     0.50      0.108       (  0.277)       0.045        0.063
 122  10.17     0.50      0.108       (  0.276)       0.045        0.063
 123  10.25     0.50      0.108       (  0.275)       0.045        0.063
 124  10.33     0.50      0.108       (  0.273)       0.045        0.063
 125  10.42     0.50      0.108       (  0.272)       0.045        0.063
 126  10.50     0.50      0.108       (  0.271)       0.045        0.063
 127  10.58     0.67      0.144       (  0.269)       0.060        0.084
 128  10.67     0.67      0.144       (  0.268)       0.060        0.084
 129  10.75     0.67      0.144       (  0.267)       0.060        0.084
 130  10.83     0.67      0.144       (  0.266)       0.060        0.084
 131  10.92     0.67      0.144       (  0.264)       0.060        0.084
 132  11.00     0.67      0.144       (  0.263)       0.060        0.084
 133  11.08     0.63      0.137       (  0.262)       0.057        0.079
 134  11.17     0.63      0.137       (  0.260)       0.057        0.079
 135  11.25     0.63      0.137       (  0.259)       0.057        0.079
 136  11.33     0.63      0.137       (  0.258)       0.057        0.079
 137  11.42     0.63      0.137       (  0.256)       0.057        0.079
 138  11.50     0.63      0.137       (  0.255)       0.057        0.079
 139  11.58     0.57      0.122       (  0.254)       0.051        0.071
 140  11.67     0.57      0.122       (  0.253)       0.051        0.071
 141  11.75     0.57      0.122       (  0.251)       0.051        0.071
 142  11.83     0.60      0.130       (  0.250)       0.054        0.075
 143  11.92     0.60      0.130       (  0.249)       0.054        0.075
 144  12.00     0.60      0.130       (  0.248)       0.054        0.075
 145  12.08     0.83      0.180       (  0.246)       0.076        0.104
 146  12.17     0.83      0.180       (  0.245)       0.076        0.104
 147  12.25     0.83      0.180       (  0.244)       0.076        0.104
 148  12.33     0.87      0.187       (  0.243)       0.079        0.109
 149  12.42     0.87      0.187       (  0.242)       0.079        0.109
 150  12.50     0.87      0.187       (  0.240)       0.079        0.109
 151  12.58     0.93      0.202       (  0.239)       0.085        0.117
 152  12.67     0.93      0.202       (  0.238)       0.085        0.117
 153  12.75     0.93      0.202       (  0.237)       0.085        0.117
 154  12.83     0.97      0.209       (  0.236)       0.088        0.121
 155  12.92     0.97      0.209       (  0.234)       0.088        0.121
 156  13.00     0.97      0.209       (  0.233)       0.088        0.121
 157  13.08     1.13      0.245       (  0.232)       0.103        0.142
 158  13.17     1.13      0.245       (  0.231)       0.103        0.142
 159  13.25     1.13      0.245       (  0.230)       0.103        0.142
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 160  13.33     1.13      0.245       (  0.228)       0.103        0.142
 161  13.42     1.13      0.245       (  0.227)       0.103        0.142
 162  13.50     1.13      0.245       (  0.226)       0.103        0.142
 163  13.58     0.77      0.166       (  0.225)       0.070        0.096
 164  13.67     0.77      0.166       (  0.224)       0.070        0.096
 165  13.75     0.77      0.166       (  0.223)       0.070        0.096
 166  13.83     0.77      0.166       (  0.222)       0.070        0.096
 167  13.92     0.77      0.166       (  0.220)       0.070        0.096
 168  14.00     0.77      0.166       (  0.219)       0.070        0.096
 169  14.08     0.90      0.194       (  0.218)       0.082        0.113
 170  14.17     0.90      0.194       (  0.217)       0.082        0.113
 171  14.25     0.90      0.194       (  0.216)       0.082        0.113
 172  14.33     0.87      0.187       (  0.215)       0.079        0.109
 173  14.42     0.87      0.187       (  0.214)       0.079        0.109
 174  14.50     0.87      0.187       (  0.213)       0.079        0.109
 175  14.58     0.87      0.187       (  0.212)       0.079        0.109
 176  14.67     0.87      0.187       (  0.210)       0.079        0.109
 177  14.75     0.87      0.187       (  0.209)       0.079        0.109
 178  14.83     0.83      0.180       (  0.208)       0.076        0.104
 179  14.92     0.83      0.180       (  0.207)       0.076        0.104
 180  15.00     0.83      0.180       (  0.206)       0.076        0.104
 181  15.08     0.80      0.173       (  0.205)       0.073        0.100
 182  15.17     0.80      0.173       (  0.204)       0.073        0.100
 183  15.25     0.80      0.173       (  0.203)       0.073        0.100
 184  15.33     0.77      0.166       (  0.202)       0.070        0.096
 185  15.42     0.77      0.166       (  0.201)       0.070        0.096
 186  15.50     0.77      0.166       (  0.200)       0.070        0.096
 187  15.58     0.63      0.137       (  0.199)       0.057        0.079
 188  15.67     0.63      0.137       (  0.198)       0.057        0.079
 189  15.75     0.63      0.137       (  0.197)       0.057        0.079
 190  15.83     0.63      0.137       (  0.196)       0.057        0.079
 191  15.92     0.63      0.137       (  0.195)       0.057        0.079
 192  16.00     0.63      0.137       (  0.194)       0.057        0.079
 193  16.08     0.13      0.029       (  0.193)       0.012        0.017
 194  16.17     0.13      0.029       (  0.192)       0.012        0.017
 195  16.25     0.13      0.029       (  0.191)       0.012        0.017
 196  16.33     0.13      0.029       (  0.190)       0.012        0.017
 197  16.42     0.13      0.029       (  0.189)       0.012        0.017
 198  16.50     0.13      0.029       (  0.188)       0.012        0.017
 199  16.58     0.10      0.022       (  0.187)       0.009        0.013
 200  16.67     0.10      0.022       (  0.186)       0.009        0.013
 201  16.75     0.10      0.022       (  0.185)       0.009        0.013
 202  16.83     0.10      0.022       (  0.184)       0.009        0.013
 203  16.92     0.10      0.022       (  0.183)       0.009        0.013
 204  17.00     0.10      0.022       (  0.182)       0.009        0.013
 205  17.08     0.17      0.036       (  0.181)       0.015        0.021
 206  17.17     0.17      0.036       (  0.181)       0.015        0.021
 207  17.25     0.17      0.036       (  0.180)       0.015        0.021
 208  17.33     0.17      0.036       (  0.179)       0.015        0.021
 209  17.42     0.17      0.036       (  0.178)       0.015        0.021
 210  17.50     0.17      0.036       (  0.177)       0.015        0.021
 211  17.58     0.17      0.036       (  0.176)       0.015        0.021
 212  17.67     0.17      0.036       (  0.175)       0.015        0.021
 213  17.75     0.17      0.036       (  0.174)       0.015        0.021
 214  17.83     0.13      0.029       (  0.173)       0.012        0.017
 215  17.92     0.13      0.029       (  0.173)       0.012        0.017
 216  18.00     0.13      0.029       (  0.172)       0.012        0.017
 217  18.08     0.13      0.029       (  0.171)       0.012        0.017
 218  18.17     0.13      0.029       (  0.170)       0.012        0.017
 219  18.25     0.13      0.029       (  0.169)       0.012        0.017
 220  18.33     0.13      0.029       (  0.168)       0.012        0.017
 221  18.42     0.13      0.029       (  0.168)       0.012        0.017
 222  18.50     0.13      0.029       (  0.167)       0.012        0.017
 223  18.58     0.10      0.022       (  0.166)       0.009        0.013
 224  18.67     0.10      0.022       (  0.165)       0.009        0.013
 225  18.75     0.10      0.022       (  0.164)       0.009        0.013
 226  18.83     0.07      0.014       (  0.164)       0.006        0.008
 227  18.92     0.07      0.014       (  0.163)       0.006        0.008
 228  19.00     0.07      0.014       (  0.162)       0.006        0.008
 229  19.08     0.10      0.022       (  0.161)       0.009        0.013
 230  19.17     0.10      0.022       (  0.160)       0.009        0.013
 231  19.25     0.10      0.022       (  0.160)       0.009        0.013
 232  19.33     0.13      0.029       (  0.159)       0.012        0.017
 233  19.42     0.13      0.029       (  0.158)       0.012        0.017
 234  19.50     0.13      0.029       (  0.158)       0.012        0.017
 235  19.58     0.10      0.022       (  0.157)       0.009        0.013
 236  19.67     0.10      0.022       (  0.156)       0.009        0.013
 237  19.75     0.10      0.022       (  0.155)       0.009        0.013
 238  19.83     0.07      0.014       (  0.155)       0.006        0.008
 239  19.92     0.07      0.014       (  0.154)       0.006        0.008
 240  20.00     0.07      0.014       (  0.153)       0.006        0.008
 241  20.08     0.10      0.022       (  0.153)       0.009        0.013
 242  20.17     0.10      0.022       (  0.152)       0.009        0.013
 243  20.25     0.10      0.022       (  0.151)       0.009        0.013
 244  20.33     0.10      0.022       (  0.151)       0.009        0.013
 245  20.42     0.10      0.022       (  0.150)       0.009        0.013
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 246  20.50     0.10      0.022       (  0.149)       0.009        0.013
 247  20.58     0.10      0.022       (  0.149)       0.009        0.013
 248  20.67     0.10      0.022       (  0.148)       0.009        0.013
 249  20.75     0.10      0.022       (  0.148)       0.009        0.013
 250  20.83     0.07      0.014       (  0.147)       0.006        0.008
 251  20.92     0.07      0.014       (  0.146)       0.006        0.008
 252  21.00     0.07      0.014       (  0.146)       0.006        0.008
 253  21.08     0.10      0.022       (  0.145)       0.009        0.013
 254  21.17     0.10      0.022       (  0.145)       0.009        0.013
 255  21.25     0.10      0.022       (  0.144)       0.009        0.013
 256  21.33     0.07      0.014       (  0.143)       0.006        0.008
 257  21.42     0.07      0.014       (  0.143)       0.006        0.008
 258  21.50     0.07      0.014       (  0.142)       0.006        0.008
 259  21.58     0.10      0.022       (  0.142)       0.009        0.013
 260  21.67     0.10      0.022       (  0.141)       0.009        0.013
 261  21.75     0.10      0.022       (  0.141)       0.009        0.013
 262  21.83     0.07      0.014       (  0.140)       0.006        0.008
 263  21.92     0.07      0.014       (  0.140)       0.006        0.008
 264  22.00     0.07      0.014       (  0.139)       0.006        0.008
 265  22.08     0.10      0.022       (  0.139)       0.009        0.013
 266  22.17     0.10      0.022       (  0.138)       0.009        0.013
 267  22.25     0.10      0.022       (  0.138)       0.009        0.013
 268  22.33     0.07      0.014       (  0.138)       0.006        0.008
 269  22.42     0.07      0.014       (  0.137)       0.006        0.008
 270  22.50     0.07      0.014       (  0.137)       0.006        0.008
 271  22.58     0.07      0.014       (  0.136)       0.006        0.008
 272  22.67     0.07      0.014       (  0.136)       0.006        0.008
 273  22.75     0.07      0.014       (  0.136)       0.006        0.008
 274  22.83     0.07      0.014       (  0.135)       0.006        0.008
 275  22.92     0.07      0.014       (  0.135)       0.006        0.008
 276  23.00     0.07      0.014       (  0.135)       0.006        0.008
 277  23.08     0.07      0.014       (  0.134)       0.006        0.008
 278  23.17     0.07      0.014       (  0.134)       0.006        0.008
 279  23.25     0.07      0.014       (  0.134)       0.006        0.008
 280  23.33     0.07      0.014       (  0.133)       0.006        0.008
 281  23.42     0.07      0.014       (  0.133)       0.006        0.008
 282  23.50     0.07      0.014       (  0.133)       0.006        0.008
 283  23.58     0.07      0.014       (  0.133)       0.006        0.008
 284  23.67     0.07      0.014       (  0.133)       0.006        0.008
 285  23.75     0.07      0.014       (  0.132)       0.006        0.008
 286  23.83     0.07      0.014       (  0.132)       0.006        0.008
 287  23.92     0.07      0.014       (  0.132)       0.006        0.008
 288  24.00     0.07      0.014       (  0.132)       0.006        0.008

 (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    12.5

Flood volume = Effective rainfall      1.04(In)
 times area       7.0(Ac.)/[(In)/(Ft.)] =       0.6(Ac.Ft)
Total soil loss =      0.76(In)
Total soil loss =     0.441(Ac.Ft)
Total rainfall =      1.80(In)
Flood volume =       26527.7 Cubic Feet
Total soil loss =       19209.7 Cubic Feet
--------------------------------------------------------------------
 Peak flow rate of this hydrograph =      1.002(CFS)
--------------------------------------------------------------------
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                    24 - H O U R    S T O R M
               R u n o f f      H y d r o g r a p h
--------------------------------------------------------------------
            Hydrograph in   5   Minute intervals ((CFS))

--------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0002      0.03  Q         |         |         |         | 
    0+10       0.0006      0.05  Q         |         |         |         | 
    0+15       0.0010      0.06  Q         |         |         |         | 
    0+20       0.0015      0.08  Q         |         |         |         | 
    0+25       0.0021      0.09  Q         |         |         |         | 
    0+30       0.0027      0.09  Q         |         |         |         | 
    0+35       0.0033      0.09  Q         |         |         |         | 
    0+40       0.0040      0.09  Q         |         |         |         | 
    0+45       0.0046      0.09  Q         |         |         |         | 
    0+50       0.0053      0.10  Q         |         |         |         | 
    0+55       0.0061      0.12  Q         |         |         |         | 
    1+ 0       0.0069      0.12  Q         |         |         |         | 
    1+ 5       0.0076      0.10  Q         |         |         |         | 
    1+10       0.0082      0.09  Q         |         |         |         | 
    1+15       0.0088      0.09  Q         |         |         |         | 
    1+20       0.0094      0.09  Q         |         |         |         | 
    1+25       0.0100      0.09  Q         |         |         |         | 
    1+30       0.0106      0.09  Q         |         |         |         | 
    1+35       0.0113      0.09  Q         |         |         |         | 
    1+40       0.0119      0.09  Q         |         |         |         | 
    1+45       0.0125      0.09  Q         |         |         |         | 
    1+50       0.0132      0.10  Q         |         |         |         | 

lgaglia
Highlight
Flood volume =       26527.7 Cubic Feet
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    1+55       0.0140      0.12  Q         |         |         |         | 
    2+ 0       0.0148      0.12  Q         |         |         |         | 
    2+ 5       0.0156      0.12  QV        |         |         |         | 
    2+10       0.0164      0.12  QV        |         |         |         | 
    2+15       0.0172      0.12  QV        |         |         |         | 
    2+20       0.0181      0.12  QV        |         |         |         | 
    2+25       0.0189      0.12  QV        |         |         |         | 
    2+30       0.0197      0.12  QV        |         |         |         | 
    2+35       0.0206      0.13  QV        |         |         |         | 
    2+40       0.0216      0.15  QV        |         |         |         | 
    2+45       0.0226      0.15  QV        |         |         |         | 
    2+50       0.0236      0.15  QV        |         |         |         | 
    2+55       0.0247      0.15  QV        |         |         |         | 
    3+ 0       0.0257      0.15  QV        |         |         |         | 
    3+ 5       0.0267      0.15  QV        |         |         |         | 
    3+10       0.0277      0.15  QV        |         |         |         | 
    3+15       0.0287      0.15  QV        |         |         |         | 
    3+20       0.0297      0.15  QV        |         |         |         | 
    3+25       0.0307      0.15  Q V       |         |         |         | 
    3+30       0.0318      0.15  Q V       |         |         |         | 
    3+35       0.0328      0.15  Q V       |         |         |         | 
    3+40       0.0338      0.15  Q V       |         |         |         | 
    3+45       0.0348      0.15  Q V       |         |         |         | 
    3+50       0.0359      0.16  Q V       |         |         |         | 
    3+55       0.0371      0.17  Q V       |         |         |         | 
    4+ 0       0.0384      0.18  Q V       |         |         |         | 
    4+ 5       0.0396      0.18  Q V       |         |         |         | 
    4+10       0.0408      0.18  Q V       |         |         |         | 
    4+15       0.0420      0.18  Q V       |         |         |         | 
    4+20       0.0433      0.19  Q V       |         |         |         | 
    4+25       0.0447      0.20  Q V       |         |         |         | 
    4+30       0.0462      0.21  Q  V      |         |         |         | 
    4+35       0.0476      0.21  Q  V      |         |         |         | 
    4+40       0.0490      0.21  Q  V      |         |         |         | 
    4+45       0.0504      0.21  Q  V      |         |         |         | 
    4+50       0.0520      0.22  Q  V      |         |         |         | 
    4+55       0.0536      0.23  Q  V      |         |         |         | 
    5+ 0       0.0552      0.24  Q  V      |         |         |         | 
    5+ 5       0.0566      0.20  Q  V      |         |         |         | 
    5+10       0.0578      0.18  Q  V      |         |         |         | 
    5+15       0.0591      0.18  Q  V      |         |         |         | 
    5+20       0.0604      0.19  Q  V      |         |         |         | 
    5+25       0.0618      0.20  Q   V     |         |         |         | 
    5+30       0.0632      0.21  Q   V     |         |         |         | 
    5+35       0.0647      0.22  Q   V     |         |         |         | 
    5+40       0.0664      0.23  Q   V     |         |         |         | 
    5+45       0.0680      0.24  Q   V     |         |         |         | 
    5+50       0.0696      0.24  Q   V     |         |         |         | 
    5+55       0.0712      0.24  Q   V     |         |         |         | 
    6+ 0       0.0729      0.24  Q   V     |         |         |         | 
    6+ 5       0.0746      0.25  |Q  V     |         |         |         | 
    6+10       0.0764      0.26  |Q   V    |         |         |         | 
    6+15       0.0782      0.27  |Q   V    |         |         |         | 
    6+20       0.0801      0.27  |Q   V    |         |         |         | 
    6+25       0.0819      0.27  |Q   V    |         |         |         | 
    6+30       0.0837      0.27  |Q   V    |         |         |         | 
    6+35       0.0857      0.28  |Q   V    |         |         |         | 
    6+40       0.0877      0.29  |Q   V    |         |         |         | 
    6+45       0.0897      0.29  |Q   V    |         |         |         | 
    6+50       0.0917      0.29  |Q    V   |         |         |         | 
    6+55       0.0938      0.29  |Q    V   |         |         |         | 
    7+ 0       0.0958      0.29  |Q    V   |         |         |         | 
    7+ 5       0.0978      0.29  |Q    V   |         |         |         | 
    7+10       0.0998      0.29  |Q    V   |         |         |         | 
    7+15       0.1019      0.29  |Q    V   |         |         |         | 
    7+20       0.1040      0.31  |Q    V   |         |         |         | 
    7+25       0.1062      0.32  |Q    V   |         |         |         | 
    7+30       0.1085      0.32  |Q     V  |         |         |         | 
    7+35       0.1108      0.34  |Q     V  |         |         |         | 
    7+40       0.1132      0.35  |Q     V  |         |         |         | 
    7+45       0.1157      0.35  |Q     V  |         |         |         | 
    7+50       0.1182      0.37  |Q     V  |         |         |         | 
    7+55       0.1209      0.38  |Q     V  |         |         |         | 
    8+ 0       0.1235      0.38  |Q      V |         |         |         | 
    8+ 5       0.1264      0.42  |Q      V |         |         |         | 
    8+10       0.1294      0.44  |Q      V |         |         |         | 
    8+15       0.1324      0.44  |Q      V |         |         |         | 
    8+20       0.1355      0.44  |Q      V |         |         |         | 
    8+25       0.1385      0.44  |Q       V|         |         |         | 
    8+30       0.1416      0.44  |Q       V|         |         |         | 
    8+35       0.1447      0.46  |Q       V|         |         |         | 
    8+40       0.1479      0.47  |Q       V|         |         |         | 
    8+45       0.1512      0.47  |Q       V|         |         |         | 
    8+50       0.1546      0.49  |Q        V         |         |         | 
    8+55       0.1580      0.50  |Q        V         |         |         | 
    9+ 0       0.1614      0.50  | Q       V         |         |         | 
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    9+ 5       0.1651      0.53  | Q       V         |         |         | 
    9+10       0.1689      0.56  | Q       |V        |         |         | 
    9+15       0.1728      0.56  | Q       |V        |         |         | 
    9+20       0.1768      0.58  | Q       |V        |         |         | 
    9+25       0.1808      0.59  | Q       |V        |         |         | 
    9+30       0.1849      0.59  | Q       | V       |         |         | 
    9+35       0.1891      0.61  | Q       | V       |         |         | 
    9+40       0.1933      0.62  | Q       | V       |         |         | 
    9+45       0.1976      0.62  | Q       | V       |         |         | 
    9+50       0.2019      0.64  | Q       |  V      |         |         | 
    9+55       0.2064      0.65  | Q       |  V      |         |         | 
   10+ 0       0.2109      0.65  | Q       |  V      |         |         | 
   10+ 5       0.2145      0.53  | Q       |   V     |         |         | 
   10+10       0.2177      0.46  |Q        |   V     |         |         | 
   10+15       0.2207      0.44  |Q        |   V     |         |         | 
   10+20       0.2238      0.44  |Q        |   V     |         |         | 
   10+25       0.2268      0.44  |Q        |   V     |         |         | 
   10+30       0.2299      0.44  |Q        |    V    |         |         | 
   10+35       0.2335      0.52  | Q       |    V    |         |         | 
   10+40       0.2375      0.58  | Q       |    V    |         |         | 
   10+45       0.2415      0.59  | Q       |    V    |         |         | 
   10+50       0.2456      0.59  | Q       |     V   |         |         | 
   10+55       0.2496      0.59  | Q       |     V   |         |         | 
   11+ 0       0.2537      0.59  | Q       |     V   |         |         | 
   11+ 5       0.2576      0.57  | Q       |     V   |         |         | 
   11+10       0.2615      0.56  | Q       |      V  |         |         | 
   11+15       0.2654      0.56  | Q       |      V  |         |         | 
   11+20       0.2692      0.56  | Q       |      V  |         |         | 
   11+25       0.2731      0.56  | Q       |      V  |         |         | 
   11+30       0.2769      0.56  | Q       |       V |         |         | 
   11+35       0.2806      0.53  | Q       |       V |         |         | 
   11+40       0.2841      0.51  | Q       |       V |         |         | 
   11+45       0.2875      0.50  | Q       |       V |         |         | 
   11+50       0.2911      0.52  | Q       |        V|         |         | 
   11+55       0.2947      0.53  | Q       |        V|         |         | 
   12+ 0       0.2984      0.53  | Q       |        V|         |         | 
   12+ 5       0.3028      0.65  | Q       |        V|         |         | 
   12+10       0.3078      0.72  | Q       |         V         |         | 
   12+15       0.3129      0.74  | Q       |         V         |         | 
   12+20       0.3180      0.75  |  Q      |         V         |         | 
   12+25       0.3233      0.76  |  Q      |         |V        |         | 
   12+30       0.3286      0.77  |  Q      |         |V        |         | 
   12+35       0.3341      0.80  |  Q      |         |V        |         | 
   12+40       0.3397      0.82  |  Q      |         | V       |         | 
   12+45       0.3454      0.83  |  Q      |         | V       |         | 
   12+50       0.3512      0.84  |  Q      |         |  V      |         | 
   12+55       0.3571      0.85  |  Q      |         |  V      |         | 
   13+ 0       0.3630      0.85  |  Q      |         |  V      |         | 
   13+ 5       0.3694      0.94  |  Q      |         |   V     |         | 
   13+10       0.3763      0.99  |  Q      |         |   V     |         | 
   13+15       0.3832      1.00  |   Q     |         |    V    |         | 
   13+20       0.3901      1.00  |   Q     |         |    V    |         | 
   13+25       0.3970      1.00  |   Q     |         |     V   |         | 
   13+30       0.4039      1.00  |   Q     |         |     V   |         | 
   13+35       0.4095      0.82  |  Q      |         |     V   |         | 
   13+40       0.4144      0.70  | Q       |         |      V  |         | 
   13+45       0.4190      0.68  | Q       |         |      V  |         | 
   13+50       0.4237      0.68  | Q       |         |      V  |         | 
   13+55       0.4284      0.68  | Q       |         |       V |         | 
   14+ 0       0.4330      0.68  | Q       |         |       V |         | 
   14+ 5       0.4382      0.74  | Q       |         |       V |         | 
   14+10       0.4436      0.79  |  Q      |         |        V|         | 
   14+15       0.4491      0.80  |  Q      |         |        V|         | 
   14+20       0.4544      0.78  |  Q      |         |        V|         | 
   14+25       0.4597      0.77  |  Q      |         |         V         | 
   14+30       0.4650      0.77  |  Q      |         |         V         | 
   14+35       0.4703      0.77  |  Q      |         |         V         | 
   14+40       0.4756      0.77  |  Q      |         |         |V        | 
   14+45       0.4808      0.77  |  Q      |         |         |V        | 
   14+50       0.4860      0.75  | Q       |         |         |V        | 
   14+55       0.4911      0.74  | Q       |         |         | V       | 
   15+ 0       0.4962      0.74  | Q       |         |         | V       | 
   15+ 5       0.5011      0.72  | Q       |         |         | V       | 
   15+10       0.5060      0.71  | Q       |         |         |  V      | 
   15+15       0.5109      0.71  | Q       |         |         |  V      | 
   15+20       0.5156      0.69  | Q       |         |         |  V      | 
   15+25       0.5203      0.68  | Q       |         |         |   V     | 
   15+30       0.5250      0.68  | Q       |         |         |   V     | 
   15+35       0.5292      0.61  | Q       |         |         |   V     | 
   15+40       0.5331      0.57  | Q       |         |         |    V    | 
   15+45       0.5370      0.56  | Q       |         |         |    V    | 
   15+50       0.5408      0.56  | Q       |         |         |    V    | 
   15+55       0.5447      0.56  | Q       |         |         |    V    | 
   16+ 0       0.5486      0.56  | Q       |         |         |     V   | 
   16+ 5       0.5507      0.31  |Q        |         |         |     V   | 
   16+10       0.5517      0.15  Q         |         |         |     V   | 
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   16+15       0.5525      0.12  Q         |         |         |     V   | 
   16+20       0.5534      0.12  Q         |         |         |     V   | 
   16+25       0.5542      0.12  Q         |         |         |     V   | 
   16+30       0.5550      0.12  Q         |         |         |     V   | 
   16+35       0.5557      0.10  Q         |         |         |     V   | 
   16+40       0.5563      0.09  Q         |         |         |     V   | 
   16+45       0.5569      0.09  Q         |         |         |     V   | 
   16+50       0.5575      0.09  Q         |         |         |     V   | 
   16+55       0.5581      0.09  Q         |         |         |     V   | 
   17+ 0       0.5587      0.09  Q         |         |         |     V   | 
   17+ 5       0.5596      0.12  Q         |         |         |     V   | 
   17+10       0.5606      0.14  Q         |         |         |     V   | 
   17+15       0.5616      0.15  Q         |         |         |     V   | 
   17+20       0.5626      0.15  Q         |         |         |     V   | 
   17+25       0.5636      0.15  Q         |         |         |      V  | 
   17+30       0.5646      0.15  Q         |         |         |      V  | 
   17+35       0.5656      0.15  Q         |         |         |      V  | 
   17+40       0.5667      0.15  Q         |         |         |      V  | 
   17+45       0.5677      0.15  Q         |         |         |      V  | 
   17+50       0.5686      0.13  Q         |         |         |      V  | 
   17+55       0.5694      0.12  Q         |         |         |      V  | 
   18+ 0       0.5702      0.12  Q         |         |         |      V  | 
   18+ 5       0.5710      0.12  Q         |         |         |      V  | 
   18+10       0.5718      0.12  Q         |         |         |      V  | 
   18+15       0.5726      0.12  Q         |         |         |      V  | 
   18+20       0.5735      0.12  Q         |         |         |      V  | 
   18+25       0.5743      0.12  Q         |         |         |      V  | 
   18+30       0.5751      0.12  Q         |         |         |      V  | 
   18+35       0.5758      0.10  Q         |         |         |      V  | 
   18+40       0.5764      0.09  Q         |         |         |      V  | 
   18+45       0.5770      0.09  Q         |         |         |      V  | 
   18+50       0.5775      0.07  Q         |         |         |      V  | 
   18+55       0.5779      0.06  Q         |         |         |      V  | 
   19+ 0       0.5783      0.06  Q         |         |         |      V  | 
   19+ 5       0.5789      0.08  Q         |         |         |       V | 
   19+10       0.5794      0.09  Q         |         |         |       V | 
   19+15       0.5801      0.09  Q         |         |         |       V | 
   19+20       0.5808      0.10  Q         |         |         |       V | 
   19+25       0.5816      0.12  Q         |         |         |       V | 
   19+30       0.5824      0.12  Q         |         |         |       V | 
   19+35       0.5831      0.10  Q         |         |         |       V | 
   19+40       0.5837      0.09  Q         |         |         |       V | 
   19+45       0.5843      0.09  Q         |         |         |       V | 
   19+50       0.5848      0.07  Q         |         |         |       V | 
   19+55       0.5852      0.06  Q         |         |         |       V | 
   20+ 0       0.5856      0.06  Q         |         |         |       V | 
   20+ 5       0.5862      0.08  Q         |         |         |       V | 
   20+10       0.5868      0.09  Q         |         |         |       V | 
   20+15       0.5874      0.09  Q         |         |         |       V | 
   20+20       0.5880      0.09  Q         |         |         |       V | 
   20+25       0.5886      0.09  Q         |         |         |       V | 
   20+30       0.5892      0.09  Q         |         |         |       V | 
   20+35       0.5898      0.09  Q         |         |         |       V | 
   20+40       0.5904      0.09  Q         |         |         |       V | 
   20+45       0.5910      0.09  Q         |         |         |       V | 
   20+50       0.5915      0.07  Q         |         |         |       V | 
   20+55       0.5919      0.06  Q         |         |         |       V | 
   21+ 0       0.5923      0.06  Q         |         |         |       V | 
   21+ 5       0.5929      0.08  Q         |         |         |       V | 
   21+10       0.5935      0.09  Q         |         |         |       V | 
   21+15       0.5941      0.09  Q         |         |         |        V| 
   21+20       0.5946      0.07  Q         |         |         |        V| 
   21+25       0.5950      0.06  Q         |         |         |        V| 
   21+30       0.5954      0.06  Q         |         |         |        V| 
   21+35       0.5959      0.08  Q         |         |         |        V| 
   21+40       0.5965      0.09  Q         |         |         |        V| 
   21+45       0.5971      0.09  Q         |         |         |        V| 
   21+50       0.5976      0.07  Q         |         |         |        V| 
   21+55       0.5980      0.06  Q         |         |         |        V| 
   22+ 0       0.5984      0.06  Q         |         |         |        V| 
   22+ 5       0.5989      0.08  Q         |         |         |        V| 
   22+10       0.5995      0.09  Q         |         |         |        V| 
   22+15       0.6002      0.09  Q         |         |         |        V| 
   22+20       0.6007      0.07  Q         |         |         |        V| 
   22+25       0.6011      0.06  Q         |         |         |        V| 
   22+30       0.6015      0.06  Q         |         |         |        V| 
   22+35       0.6019      0.06  Q         |         |         |        V| 
   22+40       0.6023      0.06  Q         |         |         |        V| 
   22+45       0.6027      0.06  Q         |         |         |        V| 
   22+50       0.6031      0.06  Q         |         |         |        V| 
   22+55       0.6035      0.06  Q         |         |         |        V| 
   23+ 0       0.6039      0.06  Q         |         |         |        V| 
   23+ 5       0.6043      0.06  Q         |         |         |        V| 
   23+10       0.6047      0.06  Q         |         |         |        V| 
   23+15       0.6051      0.06  Q         |         |         |        V| 
   23+20       0.6055      0.06  Q         |         |         |        V| 
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   23+25       0.6059      0.06  Q         |         |         |        V| 
   23+30       0.6063      0.06  Q         |         |         |        V| 
   23+35       0.6068      0.06  Q         |         |         |        V| 
   23+40       0.6072      0.06  Q         |         |         |        V| 
   23+45       0.6076      0.06  Q         |         |         |        V| 
   23+50       0.6080      0.06  Q         |         |         |        V| 
   23+55       0.6084      0.06  Q         |         |         |        V| 
   24+ 0       0.6088      0.06  Q         |         |         |        V| 
   24+ 5       0.6090      0.03  Q         |         |         |        V| 
   24+10       0.6090      0.00  Q         |         |         |        V| 
-----------------------------------------------------------------------
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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. 
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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 

 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. 
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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 
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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. 
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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/ 
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 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. 
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 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 
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 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. 
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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.  

 
 
 
 

LGaglia
Text Box
x

LGaglia
Text Box
x



- 35 - 

 

Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 



Water Quality Management Plan (WQMP) 

River Pointe 

Riverside   

 

Property Owner 

Beazer Homes, 310 Commerce Street Irvine, CA 92602 – (949) 333-9592 

Operations & Maintenance Responsibility for Treatment Control 

BMP’s 

 

BMP Required 

Maintenance 

Frequency Maintenance Requirements Responsibility 

Trash Weekly Empty Dumpsters Property Owner 

Roof Drains/ 

Gutters 

Before wet 

season, or 

significant rain 

event, or when 

needed 

Roof Gutters shall be visually inspected for defects and 

possible leakage. Damage or defects found shall be 

corrected as soon as possible.  

 

Owners should avoid use of gutters, roofing, and trim made 

of copper so as to prevent the metal from leaching into 

runoff.  

Property Owner 

 

 

INFILTRATION 

BASIN 

 

 

Bi-Weekly 

 

 

 

 

 

Semi-Annual 

 

 

 

 

Annually 

 

 

 

As Needed 

Mow, weed, trim and remove accumulation of trash debris 

and/or sediment. Routine inspections for areas of standing 

water within the BMP and corrective measures to restore 

proper infiltration rates are necessary.  

 

Trim Vegetation at the beginning and end of the wet season 

to prevent establishment of woody vegetation. Replant 

eroded or barren spots to prevent erosion and accumulation 

of sediment. 

 

Per Condition of Approval 90.FLOODRI all BMPs are to 

be inspected, and if required, cleaned no later than October 

15 each year 

 

Stabilize eroded banks, repair undercut and eroded areas at 

inflow and outflow areas, maintain access to the basin for 

regular maintenance, mow as appropriate for vegetative 

cover species, monitor health of vegetation and replace as 

necessary, control mosquitos as necessary, remove liter and 

debris. Mulch replacement may be necessary on an 

occasional basis to fill in voids, mulching should be done 

prior to the wet season. Unclog underdrain, and regulate 

soil pH. 

For additional maintenance information please see 

Appendix 10 of the WQMP 

Grading Plans and BMP Map provided in WQMP 

document provide additional information on location of 

Bio-retention facility and tributary areas. 

Home Owners 

Association 

 

Self-Retaining/ 

Landscape Areas 

Bi-Weekly Mow, weed, trim and remove accumulation of trash debris 

and/or sediment. Retaining areas should be mowed at 4-6 

inches in height if grass is proposed. 

 

Maintain landscaping using minimal pesticides 

Home Owners 

Association  

BMP's should start and be inspected prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season. 

  



Water Quality Management Plan (WQMP) 

River Pointe 

Riverside   

 

Property Owner 

Beazer Homes, 310 Commerce Street Irvine, CA 92602 – (949) 333-9592 

Funding  

Funding for Ongoing Maintenance will be provided by the Home Owner’s Association. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Water Quality Management Plan (WQMP) 

River Pointe 

Riverside   

 

Property Owner 

Beazer Homes, 310 Commerce Street Irvine, CA 92602 – (949) 333-9592 

Basin Site Maintenance Summary Form 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

 



WHEN RECORDED MAIL TO: 
 
City Clerk 
City of Riverside 
City Hall, 3900 Main Street 
Riverside, CA 92522 
 
Planning Case:  P__-____ 
               
               
               

 

      For Recorder’s Office Use Only 
 

 
COVENANT AND AGREEMENT 

ESTABLISHING NOTIFICATION PROCESS AND RESPONSIBILITY FOR 
WATER QUALITY MANAGEMENT PLAN IMPLEMENTATION AND MAINTENANCE 

 
  THIS COVENANT AND AGREEMENT FOR WATER QUALITY 
MANAGEMENT PLAN IMPLEMENTATION AND MAINTENANCE is made and entered 
into this ______ day of __________________, 20__, by _____{Insert Name of Owner}______ 
_____________________________(“Declarant”), with reference to the following facts: 
 
  A. Declarant is the fee owner of the real property (the "Property") situated in 
the City of Riverside, County of Riverside, State of California, and legally described in Exhibit 
“A”, which is attached hereto and incorporated within by reference.  
   

B. Declarant has applied to the City of Riverside (“City”) for ____________ 
_________{Insert Project Description for Above Referenced Planning Case}________________ 
________________________________________________________________________.  
   
  C. As a condition of approval and prior to the map recordation and/or 
issuance of any permits, the City is requiring Declarant to execute and record an agreement 
stating that the future property owners shall be informed of the requirements to implement and 
maintain the Best Management Practices (“BMPs”) as described in the approved project specific 
Water Quality Management Plan.  
 
  D.   Declarant intends by this document to comply with the conditions imposed 
by the City and to impose upon the Property mutually beneficial restrictions, conditions, 
covenants and agreements for the benefit of Property. 
 
    NOW, THEREFORE, for the purposes of complying with the conditions imposed 
by the City of Riverside for the approval of Planning Case P__-____, Declarant hereby declares 
that the Property is and hereafter shall be held, conveyed, transferred, mortgaged, encumbered, 
leased, rented, used, occupied, sold and improved subject to the following declarations, 
limitations, covenants, conditions, restrictions and easements, all of which are imposed as 

lgaglia
Text Box
LA SIERRA VICTORIA DEVELOPMENT LLC

lgaglia
Text Box
TRACT 38921     DP-2023-01293



  

equitable servitudes pursuant to a general plan for the development of the Property for the 
purpose of enhancing and protecting the value and attractiveness of the Property, and each Parcel 
thereof, in accordance with the plan for the improvement of the Property, and to comply with 
certain conditions imposed by the City for the approval of P__-____, and shall be binding and 
inure to the benefit of each successor and assignee in interest of each such party.  Any 
conveyance, transfer, sale, assignment, lease or sublease made by Declarant of a Parcel of the 
Property shall be and hereby is deemed to incorporate by reference all the provisions of the 
Covenant and Agreement including, but not limited to, all the covenants, conditions, restrictions, 
limitations, grants of easement, rights, rights-of-way, and equitable servitude contained herein. 
 
  1. This Covenant and Agreement hereby establishes a notification process 
for future individual property owners to ensure they are subject to and adhere to the Water 
Quality Management Plan implementation measures and that it shall be the responsibility of the 
Declarant, its heirs, successors and assigns to implement and maintain all Best Management 
Practices (BMPs) in good working order. 
  

  2. Declarant shall use its best efforts to diligently implement and maintain all 
BMPs in a manner assuring peak performance at all times.  All reasonable precautions shall be 
exercised by Declarant, its heirs, successors and assigns, in the removal and extraction of any 
material(s) from the BMPs and the ultimate disposal of the material(s) in a manner consistent 
with all relevant laws and regulations in effect at the time.  As may be requested from time to 
time by the City, Declarant, its heirs, successors and assigns shall provide the City with 
documentation identifying the material(s) removed, the quantity, and disposal destination. 

 
  3. In the event Declarant, or its heirs, successors or assigns, fails to undertake 

the maintenance  contemplated by this Covenant and Agreement within twenty-one (21) days of 
being given written notice by the City, or fails to complete any maintenance contemplated by this 
Covenant and Agreement with reasonable diligence, the City is hereby authorized to cause any 
maintenance necessary to be completed and charge the entire cost and expense to the Declarant 
or Declarant’s successors or assigns, including administrative costs, reasonable attorneys fees 
and interest thereon at the maximum rate authorized by the Civil Code from the date of the 
notice of expense until paid in full. As an additional remedy, the Public Works Director may 
withdraw any previous urban runoff-related approval with respect to the Property on which 
BMPs have been installed and/or implemented until such time as Declarant, its heirs, successors 
or assigns, repays to City its reasonable costs incurred in accordance with this paragraph. 

 
  4. Any person who now or hereafter owns or acquires any right, title or 
interest in or to any parcel of the Property shall be deemed to have consented and agreed to every 
covenant, condition, restriction and easement contained herein. 
 
  5. In addition, each of the provisions hereof shall operate as covenants 
running with the land for the benefit of the Property and each Parcel thereof and shall inure to the 
benefit of all owners of the Parcels thereof, their successors and assigns in interest, and shall 
apply to and bind each successive owner of each Parcel, their successors and assigns in interest. 
 



  

  6. The terms of this Covenant and Agreement may be enforced by the City, 
its successors or assigns, and by any owner, lessee or tenant of the Parcels of the Property.  
Should the City or any owner, lessee or tenant bring an action to enforce any of the terms of this 
Covenant and Agreement, the prevailing party shall be entitled to costs of suit including 
reasonable attorneys’ fees. 
 
  7. Subject to the prior written approval of the City by its Public Works 
Director, any provision contained herein may be terminated, modified or amended as to all of the 
Property or any portion thereof.  No such termination, modification or amendment shall be 
effective until there shall have been executed, acknowledged and recorded in the Office of the 
Recorder of Riverside County, California, an appropriate instrument evidencing the same 
including the consent thereto by the City. 
 
 
  IN WITNESS WHEREOF, Declarant has caused this Covenant and Agreement to 
be executed as of the day and year first written above. 
 
___________{Insert_Name_of_Owner}__________
 
 
________________________________ 
Name: 
Title:  
 
 
 
 
___________________________________________ 
Name: 
Title: 
 
 
APPROVED AS TO FORM:    APPROVED AS TO CONTENT 
 
 
 
________________________________  _______________________________ 
Name:       Name: 
Deputy City Attorney     Public Works Department: 
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STATE OF ) 
) 

COUNTY OF    ) 
 
On _____________________________, before me, ____________________________, Notary 
Public, personally appeared _______________________________________________, who 
proved to me on the basis of satisfactory evidence, to be the person(s) whose name(s) is/are 
subscribed to the within instrument and acknowledged to me that he/she/they executed the same 
in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument 
the person(s), or the entity upon behalf of which the person(s) acted, executed the instrument. 
 
I certify under PENALTY OF PERJURY under the laws of the State of ______________ that 
the foregoing paragraph is true and correct. 
 
WITNESS my hand and official seal. 
 
 
                                                                   (SEAL) 
Notary Public Signature 

 
 

STATE OF ) 
) 

COUNTY OF    ) 
 
On _____________________________, before me, ____________________________, Notary 
Public, personally appeared _______________________________________________, who 
proved to me on the basis of satisfactory evidence, to be the person(s) whose name(s) is/are 
subscribed to the within instrument and acknowledged to me that he/she/they executed the same 
in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument 
the person(s), or the entity upon behalf of which the person(s) acted, executed the instrument. 
 
I certify under PENALTY OF PERJURY under the laws of the State of ______________ that 
the foregoing paragraph is true and correct. 
 
WITNESS my hand and official seal. 
 
 
                                                                   (SEAL) 
Notary Public Signature 

 
 
 
 
 



  

EXHIBIT A 
(Legal Description)



  

EXHIBIT B 
(Map/Illustration) 
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Appendix 10:  Educational Materials 

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



Infiltration Basin TC-11 

June 2021 California Stormwater BMP Handbook 5-89 
 Development 
 www.casqa.org 

 
Description 
An infiltration basin is a relatively large impoundment that is 
designed to infiltrate stormwater. Infiltration basins use the 
natural filtering ability of the soil to remove pollutants in 
stormwater runoff. Infiltration facilities store runoff until it 
gradually exfiltrates through the soil and eventually into the water 
table. This practice removes surface flow and associated pollutants 
through infiltration and can also help recharge groundwater, thus 
helping to maintain low flows in stream systems. Infiltration basins 
can be challenging to apply on many sites, however, because of soils requirements. In addition, 
some studies have shown relatively high failure rates compared with other management 
practices.  

California Experience 
Infiltration basins have a long history of use in California, especially in the Central Valley. 
Basins located in Fresno were among those initially evaluated in the National Urban Runoff 
Program and were found to be effective at reducing the volume of runoff, while posing little 
long-term threat to groundwater quality (EPA, 1983; Schroeder, 1995). Proper siting of these 
devices is crucial as underscored by the experience of Caltrans in siting two basins in Southern 
California. The basin with marginal separation from groundwater and soil permeability failed 
immediately and could never be rehabilitated. The Water Augmentatoin Study (LASGRWC 
2010) perfomred in the Los Angeles region showed no negative impact to ground water from 
infiltrating stormwater through infiltration practices treating stormwater from sites ranging 
from 0.5 acres to 7.4 acres.  

Infiltration basins have been shown to be effective at reducing many of the pollutants regulated 
by the State and Regional Water Boards. Additionally, the Water Boards have determined that 

Design Considerations 

 Soil for Infiltration 

 Slope 

 Aesthetics 

   Targeted    
Constituent   Removal   

 Sediment High 
 Nutrients High 
 Trash High 
 Metals High 
 Bacteria High 
 Oil and Grease High 
 Organics High 
 Flow Control  High 
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infiltration basins can qualify as a ”Full Capture System (FCS)1” for trash. Accordingly, in 
addition to providing general specifications, this fact sheet includes trash-specific information to 
assist with upgrading either an existing BMP or the design of a planned BMP to meet the FCS 
definition. See the “Full Trash Capture Compliance” section and “Trash FCS” subsections 
in this fact sheet for more information. 

Advantages 
 Provides stormwater treatment and can be designed to meet hydromodification 

management requirements and the full capture system definition for trash control.  

 100% reduction in the load discharged to surface waters. 

 Can achieve pre-development hydrology by infiltrating a significant portion of the average 
annual rainfall runoff. 

Limitations 
 Have a high failure rate if soil and subsurface conditions are not suitable. 

 May not be appropriate for industrial sites or locations where spills may occur. 

 Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not 
appropriate at sites with Hydrologic Soil Types C or D. 

Performance 
As water migrates through porous soil and rock, pollutant attenuation mechanisms include 
precipitation, sorption, physical filtration, and bacterial degradation (Table 1). Vegetation 
establishment may improve water quality performance and decrease residence time (i.e., 
increase water losses). If functioning properly, this approach is presumed to have high removal 
efficiencies for particulate pollutants and moderate removal of soluble pollutants. Actual 
pollutant removal in the subsurface would be expected to vary depending upon site-specific soil 
types. This technology eliminates discharge to surface waters except for the very largest storms; 
consequently, complete removal of all stormwater constituents can be assumed. 

Table 1. Typical pollutant removal for constituents and removal processes 

Pollutant 
Typical 
Removal  

Median Effluent 
Concentration1  Removal Processes 

Treatment 
Depth References 

Sediment High (90%) 9.9 mg/l Settling, filtration and 
sedimentation in top 2 
to 8 inches of media.  

1.5 feet Geosyntec Consultants and 
Wright Water Engineering 2012; 
Hatt et al. 2008; Hunt et al. 
2012; Li and Davis 2008; 
Stander and Borst 2010; 
Maniquiz, 2010; Scholes, 2007 

 
1 Full Capture System (FCS): A treatment control, or series of treatment controls, including but not limited to, a multi-benefit 
projector a low impact development control that traps all particles that are 5 mm or greater, and has a design treatment capacity that 
is either: a) of not less than the peak flow rate, Q, resulting from a one-year, one-hour, storm in the subdrainage area, or b) 
appropriately sized to, and designed to carry at least the same flows as, the corresponding storm drain. 
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Pollutant Typical 
Removal  

Median Effluent 
Concentration1  

Removal Processes Treatment 
Depth 

References 

Metals High TCd: 0.07 µg/L, 
TCr: 0.35 µg/L, 
TCu: 5.33 µg/L, 
TFe: 1027 µg/L, 
TPb: 0.19 µg/L, 
TNi: 4.53 µg/L, 
TZn: 12.0 µg/L 

Settling with sediment 
and sorption to organic 
matter and clay in 
media.  

2 feet Geosyntec Consultants and 
Wright Water Engineering 2012; 
Hsieh and Davis 2005; Hunt et al. 
2012; Maniquiz, 2010 

Hydro-
carbons 

High (90-
97%) 

N/A Volatilization, sorption, 
and degradation in 
mulch layer.  

1 foot Hong et al. 2006; Hunt et al. 
2012; Barraud et al 1999; 
Dierkes and Geiger, 1999; 
Mikkelsen et al. 1997; Hong et 
al. 2006. Hsieh and Davis 2005; 
Pitt et al. 1999 

Total 
phosphorus 

High  
(-240% to 
99%) 

0.240 mg/l Settling with sediment, 
sorption to organic 
matter and clay in 
media, and plant 
uptake. Poor removal 
efficiency can result 
from media containing 
high organic matter or 
with high background 
concentrations of 
phosphorus.  

2 feet Clark and Pitt 2009; Davis 2007; 
Geosyntec Consultants and 
Wright Water Engineering 2012; 
Hsieh and Davis 2005; Hunt et 
al. 2006; Hunt and Lord 2006; Li 
et al. 2010; Maniquiz 2010 

Total 
nitrogen 

High (TKN: 
-5% to 
64%, 
Nitrate: 1% 
to 80%) 

TN: 0.92 mg/l,  
TKN: 1.34 mg/l, 
NO2,3-N: 0.37 
mg/l 

Sorption and settling 
(TKN), denitrification in 
IWS (nitrate), and 
plant uptake. Poor 
removal efficiency can 
result from media 
containing high 
organic matter. 

3 feet Barrett et al. 2013; Clark and Pitt 
2009; Geosyntec Consultants 
and Wright Water Engineering 
2012; Hunt et al. 2006; Hunt et 
al. 2012; Kim et al. 2003; Li et al. 
2010; Passeport et al. 2009; 
Maniquiz, 2010; Winiarski et al. 
2006 
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Pollutant Typical 
Removal  

Median Effluent 
Concentration1  

Removal Processes Treatment 
Depth 

References 

Bacteria High Enterococcus: 
235 MPN/ 100 
mL, E.coli: 101 
MPN/100 mL 

Sedimentation, 
filtration, sorption, 
desiccation, predation, 
and photolysis in 
mulch layer and 
media.  

2 feet Geosyntec Consultants and 
Wright Water Engineering 2012; 
Hathaway et al. 2009; Hathaway 
et al. 2011; Hunt and Lord 2006; 
Hunt et al. 2008; Hunt et al. 
2012; Jones and Hunt 2010 

Trash High N/A Filtration 1.5 feet of 
media 

Barrett et al. 2013 

1 Concentrations are based on bioretention performance data. Underlined effluent concentrations were (statistically) significantly 
lower than influent concentrations, as determined by statistical hypothesis testing on the available sampled data. Effluent 
concentrations displayed in italics were (statistically) significantly higher than influent concentrations. 

Groundwater contamination concerns exists for infiltration basins (Lind and Karro, 1995; Datry 
et al., 2004; Pitt, 1999) but pollutant concentrations in the soil column have been shown to 
decrease rapidly with depth (within the first 6 to 18 inches) (Dechesne, M. et al., 2004; Dierkes 
and Geiger, 1999; Mikkelsen et al., 1997; Datry et al., 2004). However, pollutant concentrations 
can be of concern as deep as 10 feet, preferential flow pathways are suspected as the means of 
transport in some geologic settings (Winiarski et al. 2006). These observations warrant a 10 foot 
minimum between infiltration basin bottom and seasonal high water table.  

Trash FCS 
The Trash Amendments adopted by the State Water Board in April 2015 provide a performance 
standard for treatment of stormwater for trash in the form of the definition of FCS, which 
infiltration basin meets (see Section 5.6.1 for FCS details). 

Suitability and Design 
The use of infiltration basins may be limited by a number of factors, including type of native 
soils, climate, and location of groundwater table. Site characteristics, such as excessive slope of 
the drainage area, fine-grained soil types, and proximate location of the water table and 
bedrock, can also preclude the use of infiltration basins. The constraints of each site dictate the 
appropriate siting and footprint. Fundamental infiltration basin design components are as 
follows: 

 Infiltration rate assessed on-site by a licensed geotechnical engineer or soil scientist. 

 Unsuitable if known soil contamination is present, or if upstream drainage area uses or store 
chemicals or hazardous materials that could drain to the basin. 

 10 feet of separation between bottom of the basin and seasonal high water table.  
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 Drainage area that has been fully stabilized, plus use of a pretreatment BMP (e.g. grassed 
swales, gravity separator) at the entry point to ensure longevity. 

 10-ft setback from foundations, 100-ft from septic fields and water supply wells, and 50-ft 
from steep slopes. 

Basin design is highly dependent on the constraints of the considered site. Costs will vary in 
accordance with the design. Table 2 details a number of core construction components and 
corresponding design considerations. 

Table 2. Cost of design components and associated considerations 

Component Cost Design Consideration 

Excavation   Requires infiltration rate > 0.5 in/hr. When excavating 
ensure that subgrade compaction is minimized. Design 
for 6 to 18 inches average ponding depth. Basin should 
contain entire upstream WQV. After final grading, till the 
infiltration surface deeply 

Without underdrains $2.75–$5.00/ft2 

With underdrains $3.90–$6.15/ft2 

Soil Media   1.5–4 feet (deeper for better pollutant removal, 
hydrologic benefits, and rooting depths) at minimum 5 
in/hr infiltration. Total phosphorus < 15 ppm, pH 6–8, 
CEC > 5 meq/100 g soil. Organic Matter Content < 5% 
by weight. 65% sand, 20% sandy loam, and 15% 
compost (from vegetation-based feedstock) by volume. 

Recommended mix $2.90–$4.30/ft2  

With engineered media $3.60–$5.40/ft2 

Soil Media Barrier   

When incorporating an underdrain, separate media from 
native soil with a geotextile layer, 2 to 4 inches of 
washed sand (ASTM C-33), followed by 2 inches of 
choking stone (ASTM No. 8) over a 1.5 ft envelope of 
ASTM No. 57 stone. 

Geotextile $0.45/ft2 

Washed sand (2-inch layer) $0.20/ft2  

No. 8 aggregate (min 2 inches thick) $0.28/ft2  

No. 57 stone (1.5 + feet) $2.49/ft2  

Hydraulic Restriction Layer   

May use hydraulic restriction layer on vertical surfaces to 
restrict lateral flows to adjacent subgrades, foundations, 
or utilities. 

Filter fabric $0.45/ft2 

Clay $0.65/ft2 

30-mil liner $0.35/ft2 

Concrete barrier $12.00/ft2 
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Subsurface Option (Figure 1) 

   Excavation, Installation, and Backfill 

   Concrete Unit 

 

$9.20/ft2 

$59.93/ft2 

Constructing a subsurface facility includes excavating to 
depth, installing concrete unit, overdig, and backfill. 
Concrete unit height assumed here: 11' 4". Requires 
pretreatment BMP to capture trash and debris. 

Landscape $0.20–$3.50/ft2 
Armor surface with cobble or vegetation. If planted 
(optional), install native, deep rooting, and drought 
tolerant plants. 

 

Ensure that adequate head is available to operate flow splitter structures (to allow the basin to 
be offline) without ponding in the splitter structure or creating backwater upstream of the 
splitter. 

Basin invert area should be determined by the equation. Where:  

A = Basin invert area (m2) 

 WQV  =  water quality volume (m3) 

 k  =  0.5 times the lowest field-measured hydraulic  

Conductivity (m/hr) 

 t  =  drawdown time (48 hr) 

Design Variations 
When traditional surface basins are 
infeasible because of land 
constraints, subsurface extended 
detention basin are ideal (Figure 1). 
Open space parks (e.g., baseball 
fields, etc.) are an example of where 
a subsurface infiltration basin is 
ideal because the park’s purpose as 
a recreational area is not 
compromised. Additionally, 
recreational areas typical lack large 
structures, therefore the issue of 
overhead weight over the subsurface 
unit is not a concern.  

 

kt
WQVA =

Figure 1. Subsurface design of an infiltration basin, mid-construction. 
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Full Trash Capture Compliance 
This section provides trash-specific information to assist with upgrading either an existing BMP 
or the design of a planned BMP to meet the FCS definition. In addition to developing and 
adopting the Trash Amendments, the State Water Board provides implementation information 
on its Trash Implementation web page: 
https://www.waterboards.ca.gov/water_issues/programs/stormwater/trash_implementation.h
tml.  

The web page includes information on best management practices or Full Capture Systems, 
including lists of State-certified Multi-Benefit Trash Treatment Systems. So, when selecting 
BMPs for trash control, fact sheet users should refer to both this BMP fact sheet and the State 
Water Board’s Trash Implementation web page. 

Design Modifications to Prevent Trash Migration, Sustain Capacity, and Prevent Reduced 
Functionality  
The infiltration basin must be configured to allow trash to enter the system and for trash to 
remain in the basin until it can be collected and removed. To meet the requirement, inlets must 
be designed to pass the peak flow produced by the one-year, one-hour design storm or the same 
flows as the capacity of the inlet storm drain and solids that would be retained by a 5 mm screen 
or mesh, must remain in the system.  

Inlets 
There are a multitude of inlet configurations that will allow trash to enter and be captured in an 
infiltration basin. An open inlet with a forebay is recommended.  

Pretreatment 
Pretreatment is beneficial to 
increase and consolidate trash 
capture while managing 
maintenance requirements. A 
forebay with mortared cobble is one 
example of incorporating 
pretreatment in the inlet (Figure 2). 
This configuration can slow flow 
and allow trash and gross solids to 
settle out while consolidating at the 
edge of the infiltration basin to 
make it easier for maintenance 
crews to collect and remove. 

Figure 2. Example of a forebay as pretreatment for an infiltration basin. 

https://www.waterboards.ca.gov/water_issues/programs/stormwater/trash_implementation.html
https://www.waterboards.ca.gov/water_issues/programs/stormwater/trash_implementation.html
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Trash Containment 
Once trash has been captured in an infiltration basin it must be contained so trash does not 
escape the infiltration basin. 
Containment may be provided by 
one or more of these features:  
 an external design feature or up-

gradient structure designed to 
bypass flows exceeding the 
region-specific one-year, one-
hour storm event; or 

 the BMP having sufficient 
capacity to trap particles from 
flows exceeding those generated 
by the one-year, one-hour storm 
event; or  

 the BMP having sufficient 
capacity to treat either the 
design flows or volumes through media filtration or infiltration into native or amended soils; 
or  

 use of a maximum 5 mm mesh screen on all outlets. 

Maintenance  
A considerable cost concern associated with infiltration practices is the maintenance burden and 
longevity. If improperly maintained, infiltration basins have a high failure rate. Thus, it may be 
necessary to replace the basin with a different technology after a relatively short period of time. 
To mitigate failure, ensure particulate loading of the stormwater is minimal, or is reduced with 
an adjacent pretreatment (i.e. vegetated buffer strip). Reducing the particulate loading enables 
the soils infiltrative capacity to stay high and functional. 

Clogged infiltration basins reduced water quality performance but can also enable standing 
water to become a nuisance due to mosquito breeding. If the basin takes more than 48 hours to 
drain, then the rock fill should be removed and all dimensions of the basin should be increased 
by 2 inches to provide a fresh surface for infiltration. To mitigate failure, ensure particulate 
loading of the stormwater is minimal, or is reduced with an adjacent pretreatment (Figure 2). 
Reducing particulate loading enables the soil’s infiltrative capacity to remain high and 
functional. Table 3 provides maintenance activity details, frequency, and costs. 

Table 3. Typical maintenance activities and associated costs and frequency 

Frequency Cost Activity 

Routine Maintenance (required monthly to every 2 years) Remove excess sediment, trash, and debris 
across the surface, inlet, and outlet. Check for and 
stabilize erosion. Pruning and mowing overgrown  Routine (small) $7.62/ft2 

Figure 3. Example of an outlet with 5 mm screen. 
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Frequency Cost Activity 

 Routine (medium) $1.91/ft2 vegetation that interferes with access, or safety (if 
applicable). 

 Routine (large) $1.91/ft2 

End of Life Replacement (service life of 20 years) Excavate to the depth of soil media. Test soil for 
excessive soil contamination of common 
stormwater pollutants (e.g. metals, nutrients). 
Continue to remove underlying soil if pollutants 
exceed standard for contaminated soil. Replace 
with clean soil. 

 Replacement (small) $10.52/ft2 

 Replacement (medium) $10.17/ft2 

 Replacement (large) $10.11/ft2 

Note: Small System = 500 ft2; Medium System = 2000 ft2; Large System = 4000 ft2 

Underlined statement indicates that the activity may be required more frequently than shown in the table to meet the State 
Water Board maintenance criteria for Multi-Benefit Treatment Systems to be qualified as Full Capture Systems. 

 
Trash FCS 

Maintenance to Prevent Trash Migration, Sustain Capacity, and Prevent Reduced 
Functionality 
For Multi-Benefit Treatment Systems to be qualified as Full Capture Systems, the State Water 
Board requires regular maintenance to maintain adequate trash capture capacity and to ensure 
that trapped trash does not migrate offsite. Additionally, the State Water Board requires the 
BMP owner to establish a maintenance schedule based on site-specific factors, including the 
design trash capacity of the  Infiltration Basin Multi-Benefit Trash Treatment System, storm 
frequency, and estimated or measured trash loading from the drainage area. To meet those 
criteria, it is likely that the frequency of trash and debris removal will have to be increased above 
the recommended monthly interval during the wet season to prevent trash from being blown 
from the BMP or being washed out of the infiltration basin in the subsequent rain events (see 
Table 3). Depending on the frequency and size of storms, and upstream pollutant 
characteristics, trash and debris removal can be as frequent as before and after every wet 
weather event. The optimum maintenance frequency is best determined by site observation over 
an average water year. 

Trash maintenance not only plays a role in the functionality of the infiltration basin but also in 
the aesthetics and public perception of the infiltration basin (and of all BMPs). Part of 
maintaining positive perception among the public is the visibility of a well-maintained BMP. 
This positive perception can self-perpetuate further support for integrated stormwater 
management practices and therefore further investment in regular maintenance.  
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Schematic 
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