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Section 1 - Introduction 

 

1.      Introduction 

This report provides a for an analysis of proposed storm water infrastructure, detention facilities and the 

development of Tentative Tract Map No. 39011. This report provides information on proposed and existing storm 

flows rates, storm volumes, existing facilities, recommended facilities, and the necessary basin storage and water 

quality sizing criteria associated with managing the projects storm water run-off while effectively treating the 

quality of the storm water.  

 

Tentative Tract Map No. 39011 is located in the unincorporated area of Riverside County.  The project is located 

on the north side of Lake Matthews, north of El Sobrante Road and East of McAllister Street. Figure 1.1 provides 

a location map for the project. 

 

2.      Land Use Plan 

Tentative Tract Map No. 39011 encompasses a total of approximately 38.56 acres.  Figure 1.2 provides the 

development plan for the project.  The proposed project consists of the development of 73 detached single family 

dwelling units located within the unincorporated area of Riverside County known as the Lake Matthews Area.  The 

Lake Mathew Area Plan was developed as part of the Riverside County General Plan 2025, prepared in 2003 as 

part of the General Plan Update. The project is located with the El Sobrante Policy Area of the Lake Matthews 

Area, which encourages the clustering of parcel sizes to a minimum of 10,000 square feet for the purposes of 

conserving open space and sensitive habitat while not exceeding the underlying housing densities identified by 

the general plan’s designation of LDR-Low Density Residential (2 units/acre) and VLDR-Very Low Density 

Residentials (1 unit/acre).  As part of the clustering efforts the project will be proposing a zone change to 

incorporate development standards that are consistent with the reduced lot sizes.  It should be noted that 

although the project is clustering the units to a smaller overall parcel size, the total number of units is consistent 

with the existing land use designation.    

 

3.      Purpose of Study 

The purpose of this study is to substantiate the hydrology and hydraulic design of the residential development 

known as Tentative Tract Map No. 39011. This study will analyze the pre-development and post-development 

storm water run-on and run-off values and propose storm water design recommendations to ensure the adequate 

size, volumes, and proper operation of drainage facilities for the proposed project while not adversely affecting 

downstream facilities and maintaining the conveyance of 100-year storm flows for on-site facilities.  Along with 

the standard analysis of a typical report, this report outlines the specific analysis and back-up calculations 

necessary for determining the hydrology and hydraulics of the development such that the post-developed 

condition is equal to or improved when compared to pre-developed condition. 
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4.      Figure 1.1 Location Map - Tract No. 39011 
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5.      Figure 1.2 Land Use Map -  Tentative Tract No. 39011 
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Section 2 –Rational Method Hydrology Analysis 

The Rational Method is commonly used for determining park discharge from relatively small drainage areas. The 

rational method is based on the following equation Q = CIA, where Q is the peak discharge, C is the coefficient of 

runoff, I is the rainfall intensity, and A is the area of the watershed. Values of these variables necessary to calculate 

the park discharge are found utilizing the various plates located within the Riverside County Flood Control 

Hydrology Manual.  The Rational Method Hydrology is calculated for the 10-year and 100-year storm events.  The 

criteria for the protection of storm flow are determined by containing the 10-year storm event with in the tops of 

street curbs, and the 100-year storm event within the public right of way.  Storm drains and/or channels should 

be considered when either condition is exceeded.  

 

1.      Existing Rational Method Hydrology 

The existing site is an irregular shaped property consisting of rolling hills previously utilized for the cultivation of 

citrus fruit.  The existing citrus trees have since been removed leaving the remanent of citrus furrows and 

overgrown earthen irrigation trenches.  The project site consists of a ridgeline along the northerly boundary of 

the site.  The ridgeline can also be defined by an unpaved road seen within aerial imagery providing a means of 

maintenance access for an existing reservoir owned by Western Municipal Water District (WMWD) directly north 

of the Project site. From the ridge line, the existing flows travel south into a natural drainage course that bounds 

the south edges of the project site.   The natural drainage course flows from east to west along the southerly 

project boundary, continues westerly and ultimately conveys flows northwesterly before being conveyed 

northerly beyond the project through a development to the northwest of the project site, known as Tramonte, 

and finally into the Harrison Dam facility.  The existing drainage course has been deeply incised and defined 

throughout time, and in many locations exhibit exposed bedrock limiting the potential for future erosion.  

 

The Harrison Dam was constructed based on the development of the upstream tributaries to protect the 

downstream properties located in the City of Riverside.  The Dam was designed to detain the watershed of the 

proposed project, including the upstream properties, to a maximum discharge of 150 CFS.  Based on the projects 

clustering efforts it was determined through discussion with RCFC that additional post development increased 

storm water runoff mitigation would be necessary beyond the normally required 2-, 5-, and 10-year storm events, 

and therefore detention basins are required for the project to be designed with the capacity to mitigate the 100-

year storm events. This is further discussed within Section 3 of this report.  

 

From the Harrison Dam facility existing storm flows are conveyed through the City of Riverside and ultimately into 

the Arizona Channel owned and maintained by RCFC.  The Arizona Channel is part of a drainage system funded by 

Area Drainage Plan fees known at the Southwest Area Drainage Plan.  
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2.      Proposed Rational Method Hydrology 

The proposed project consists of 73 single family detached single family residences.   The project site has been 

designed in such a manner to respect the existing drainage pattern from north to south. The project maintains 

one distinct drainage tributary on the southwesterly portion of the site.  The entire project site is conveyed into 

one extended detention basin on the southwest side of the project.   This southwest location is the projects single 

point of flows leaving from the project site.  All preliminary storm drainage facilities and catch basins have been 

proposed within the proposed project to limit the spread of the 100 year on-site flows to be contained within tops 

of the street curbs.   

 

As discussed within the Existing Rational Method Hydrology section, it was determined through discussion with 

RCFC that additional post development increased storm water runoff mitigation would be necessary beyond the 

2-, 5-, and 10-year storm events, and therefore the extended detention basins are required for the project to be 

designed with the capacity to mitigate the 100-year storm events.  These calculations were performed utilizing 

the Synthetic Unit Hydrograph Method and a summary of the results are included within Section 3 of this report.  

 

It should be noted the Proposed Rational Method Hydrology flow rates are utilized to size the storm drain facilities 

to provide a level of storm protection to adequately convey the 100-year storm flow rates.  This information is 

utilized to analyze the hydraulics of the storm facilities for the purposes of sizing storm drain lines, inlets and 

outlets, spillways, street capacities and culverts for the ultimate experienced flow rates.   

 

The results of the Proposed Rational Method Hydrology can be found in Appendix “B” of this report.   

 

Table 2-2 
Tract 39011– Proposed Rational Method Flow Rates 

Drainage Area Node No.  10-Year Flow Rate 100-Year Flow Rate 

Extended Detention Basin 25 35.88 CFS 58.73 CFS 
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Section 3 – Synthetic Unit Method Hydrology Analysis 

The Synthetic Unit Method Hydrology is utilized to analyze the entire are of a proposed development that will be 

routed through a detention facility for mitigation of the post construction incremental increased runoff when 

compared to the existing condition.  

 

Storms to be studied will include the 1-hour, 3-hour, 6-hour and 24-hour duration for the 2-year, 5-year, and 10-

year return frequencies.  Detention basins and outlet sizing’s will ensure that none of these storm events will have 

up to a 10% increase in peak storm discharge of the post development condition than in the pre-development 

conditions. As previously discussed, peak flow storm mitigation would be necessary beyond the 2-, 5-, and 10-

year storm events, however with the added level of storm protection needed for the Harrison Dam, RCFC has 

required the extended detention basin to be designed with the capacity to mitigate the 100-year storm events. 

 

The project is proposing the utilization of a detention basin for the mitigation of the post construction incremental 

increased runoff. The proposed extended basin effectively mitigate the post development flow rates ensuring 

none of the storm events will have up to a 10% increase in peak storm discharge of the post development 

condition than in the pre-development conditions. 

 

A summary of the extended detention basins existing, proposed, and routed peak flows for all storm events and 

frequencies are shown in Table below.  Existing Synthetic Unit Method Hydrology calculations can be found in 

Appendix C of this report, Proposed Synthetic Unit Method Hydrology calculations can be found in Appendix D of 

this report, and Basin Routing Hydrographs along with respective Outflow Calculations can be found in Appendix 

E of this report. 

 

It should be noted, although the impervious fraction of the project site increased, the developed flow rate when 

compared to the existing flow rates generally decreased without basin mitigation.  The typically does not occur, 

however because of the topography of the existing watershed the lag time has an extremely short duration and 

in the proposed condition the lag time is increased by creating a longer flow path lengthening the duration of the 

hydrograph.  By lengthening the duration of the hydrograph, although the volume of the storm has increased, the 

peak flow is reduced over a longer duration and ultimately decreases without utilizing a basin for mitigation. 

Simply stated, the time of concentration of the proposed watershed is longer when compared to the time of 

concentration of the existing watershed, therefore although the imperviousness has increased to the proposed 

flow rates decrease.      

 

The basin was also analyzed to confirm a maximum of a 72-hour drawdown time. The outflow basin was analyzed 

to experience being filled by the depth of the volume of a 100-year storm passing through the primary outlet 

structure for a duration of a 100-year storm.  The basin was emptied to a depth of les than 3” after 72 hours and 

considered to be negligible as the volume would be contained by the low flow trenches. Calculations for the basin 

drawdown can be found within Appendix “H”. 
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1.      Extended Detention Basin  

UNIT HYDROGRAPH SUMMARY 

Storm Event 

Existing Condition Developed Condition Routed Basin 

Flow 
(cfs) 

Volume 
(ac.ft.) 

Flow 
(cfs) 

Volume 
(ac.ft.) 

Routed 
Basin Out 
Flow (cfs) 

Storage 
Volume 
(ac.ft.) 

Depth 
(ft) 

2 Year - 1 Hour 26.924 0.6278 25.921 0.7357 0.452 0.719 2.51 

2 Year - 3 Hour 13.297 0.5661 11.612 0.9719 0.723 0.915 3.09 

2 Year - 6 Hour 11.651 0.6045 10.033 1.3136 0.888 1.182 3.80 

2 Year - 24 Hour 0.942 0.4342 3.509 2.1321 1.020 1.457 4.48 

5 Year - 1 Hour 39.661 1.0447 38.649 1.0675 0.805 1.037 3.42 

5 Year - 3 Hour 20.450 1.0214 18.702 1.3939 0.953 1.310 4.12 

5 Year - 6 Hour 19.222 1.1974 17.368 1.9210 8.813 1.623 4.86 

5 Year - 24 Hour 3.864 0.9101 4.970 3.0199 3.986 1.593 4.79 

10 Year - 1 Hour 53.004 1.6866 51.576 1.4893 1.016 1.448 4.46 

10 Year - 3 Hour 29.569 2.2396 27.216 1.9110 11.093 1.638 4.90 

10 Year - 6 Hour 28.658 2.8266 26.296 2.6439 25.151 1.698 5.03 

10 Year - 24 Hour 9.264 3.2965 7.094 3.7320 7.052 1.612 4.84 

100 Year - 1 Hour 85.010 2.8019 84.206 2.5933 57.187 1.762 5.17 

100 Year - 3 Hour 47.544 3.9062 45.284 3.3629 44.090 1.736 5.11 

100 Year - 6 Hour 47.683 5.4579 45.417 4.7524 43.321 1.734 5.11 

100 Year - 24 Hour 16.607 6.7703 14.437 6.7447 14.384 1.659 4.94 
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Section 4 – Analytical Approach 

The site hydrology was performed utilizing Riverside County Flood Control and Water Conversation District 

Hydrology Manual, from which pertinent soil and rainfall information was obtained.  See Appendix G of this report 

for the referenced Plates within the Riverside County Flood Control Hydrology Manual. 

 

Rational Method storm flow rates were analyzed by using the “RATIONAL METHOD HYDROLOGY COMPUTER 

PROGRAM”, Riverside County Flood Control & Water Conservation District 1978 Hydrology Manual, produced by 

Bondamin Engineering. 

 

Existing and Proposed detention basin flow rates were analyzed by utilizing the “SYNTHETIC UNIT HYDROLOGY 

METHOD COMPUTER PROGRAM”, Riverside County Flood Control & Water Conservation District 1978 Hydrology 

Manual, produced by Bondamin Engineering. 

 

Detention basin routing flow rates were analyzed by utilizing the “FLOOD HYDROGRAPH ROUTING PROGRAM”, 

produced by CIVIL CADD/CIVIL DESIGN. 

 

Basin Outflow Curves were calculated by utilizing a Microsoft Excel Spreadsheet developed by Adkan Engineers 

based on fundamental fluid mechanics by determining the pressure drop across the orifice allowing for a 

calculation of flow rate. The fundamental formula used for flow rate in an orifice flow scenario is shown below: 

 

Q=Cd×A×2gH 
“Q” denotes the flow rate 

“Cd” is the discharge coefficient 

“A” is the Area of the orifice 

“g” is the acceleration due to gravity  

“H" is the height to the orifice centroid  

 

Hydraulic computations for catch basin sizing, street flow capacities, and sharp/broad crested weir flow rates were 

performed utilizing software known as “FlowMaster” produced by Haestad Methods and/or “Hydraflow Express” 

produced by Autodesk Civil 3D.  
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Section 5 – Conclusion 

The hydrologic calculations provided within this report substantiate the preliminary hydrology and hydraulic 

design of the proposed project, Tentative Tract Map No. 39011, and indicate the following: 

 

• The proposed storm drain facilities demonstrate the ability to convey the Rational Hydrology Method 10 

and 100 year storm events as required by the Riverside County Flood Control Hydrology Manual.  

 

• The proposed extended detention basin provides mitigation for post development peak storm discharge 

for the 1-hour, 3-hour, 6-hour and 24-hour duration for the 2-year, 5-year, 10-year, and 100-year return 

frequencies to the pre-development condition.  

 

Therefore, it is our conclusion this project does not negatively impact the local community or watershed goals of 

the Santa Ana River and does not adversely affect downstream facilities while maintaining the adequate 

conveyance of storm flows for on-site facilities to the criteria for the protection of storm flow as determined by 

the Riverside County Flood Control Hydrology Manual. 
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Appendix A – Existing Rational Hydrology Method 
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Appendix B – Proposed Rational Hydrology Method 
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Appendix C – Existing Synthetic Unit Hydrograph Method 
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Appendix D – Proposed Synthetic Unit Hydrograph Method 
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Appendix E – Basin Routing and Outflow Calculations 
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Appendix F – Catch Basin and Streert Capacity Calculations 
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Appendix G – Riverside County Flood Control Hydology Manual Plates 
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Appendix H – Basin Drawdown Routing 

 

 

 

 

 

 

 

 


