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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. 38927. 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. 38297 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. 38927 encompasses a total of approximately 112.34 acres.  Figure 1.2 provides the 

development plan for the project.  The proposed project consists of the development of 206 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, 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 

 

Hydrology and Hydraulics 

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

known as Tentative Tract Map No. 38927. 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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Flood Plain Analysis 

The purpose of conducting a pre- and post-development floodplain analysis is to evaluate existing floodplain 

conditions, establish baseline hydraulic and hydrologic characteristics, and assess the potential impacts of 

proposed improvements. The pre-development analysis defines existing water surface elevations, flow rates, and 

floodplain limits, providing a benchmark for comparison. The post-development analysis demonstrates that the 

proposed project will not adversely affect downstream or adjacent properties, complies local floodplain 

management requirements, and incorporates appropriate mitigation measures such as stormwater detention or 

channel improvements. This process ensures that the project maintains public safety, protects property, and 

meets all regulatory standards for floodplain management. 

 

As part of this project there are two distinct water courses that bisect the project site.  These water course have 

been identified as “Reach 1” and “Reach 2” as shown within Figure 1.3.  The project site is bisected by a ridgeline 

running from east to west close to the center of the property assemblage.  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) to the east of the Project site. From the ridge line the 

existing flows travel north and south into two natural drainage courses (Reach 1 and Reach 2) that bound the 

north and south edges of the project site.   The northerly tributary (Reach 2) flows from east to west along the 

northerly project boundary, the southerly tributary (Reach 1) flows from east to west along the southerly project 

boundary and then bisects a small portion of the project site flowing from the south to the northeast corner of 

the site.   

 

These two watercourse reaches were analyzed for the pre- and post-development conditions utilizing HEC-RAS.  

HEC-RAS is a computer program developed by the U.S. Army Corps of Engineers that models how water flows 

through rivers, channels, and floodplains to predict water surface elevations and evaluate flooding impacts.  The 

results of these studies is included within a separate report prepared by Adkan Engineers, a reference copy is 

included within Appendix “G”. 
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4.      Figure 1.1 Location Map - Tentative Tract No. 38927
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5.      Figure 1.2 Land Use Map -  Tentative Tract No. 38927 
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5.      Figure 1.3 Flood Plain Location Map 
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Section 2 – Synthetic Unit Method Hydrology Analysis 

The synthetic unit method hydrology is a basic unit hydrograph theory for determining the rainfall-runoff 

relationship of a gauged drainage basin.  The method allows the rainfall-runoff data from gauged basins to be 

transposed to ungauged basins based on the difference of physical basin characteristics. The synthetic method 

should be used to analyze for watersheds in excess of 300 to 500 acres. In general, the 3- and 6-hour durations 

storms will control peak discharge for the watersheds being analyzed, however where volume of runoff is being 

analyzed the 24-hour duration will typically control for the design of basins and/or reservoirs.  

 

The synthetic unit method hydrology is also utilized to analyze the watershed 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 any increase in peak storm discharge of the post development condition 

than in the pre-development conditions.  The peak flow storm mitigation typically would not be necessary beyond 

the 2-, 5-, and 10-year storm events, however given the added level of storm protection needed for the Harrison 

Dam, RCFC has required the proposed extended detention basins be designed with the capacity to mitigate the 

100-year storm events. 

 

The project is proposing the utilization of two extended detention basins for the mitigation of the post 

construction incremental increased runoff. There is one extended detention basin (Basin B) mitigating the 

drainage area of the project lying westerly of the existing tributary bisecting the project from the south to the 

north.  There is another extended detention basin (Basin A) mitigating the project drainage area for the portion 

of the project lying easterly of the same bisecting tributary.  The proposed extended basins effectively mitigate 

the post development flow rates ensuring none of the storm events will have any increase in peak storm discharge 

of the post development condition than in the pre-development conditions.   Mitigated post development flow 

rates and basin routing information is shown within Section 3 of this report. Basin Locations are shown in Figure 

2.1. 

 

1.      Existing Pre-Development Unit Synthetic 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 is bisected by a ridgeline running from east to west close 

to the center of the property assemblage.  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) to the east of the Project site. From the ridge line the existing flows travel north and south into 

two natural drainage courses that bound the north and south edges of the project site.   The northerly tributary 

flows from east to west along the northerly project boundary, the southerly tributary flows from east to west 

along the westerly project boundary and then bisects a small portion of the project site flowing from the south to 

the northeast corner of the site.  The existing drainage courses have been deeply incised and defined throughout 

time, and in many locations exhibit exposed bedrock limiting the potential for future erosion. Each of these two 

natural drainage courses ultimately convey flows northwesterly to a point of confluence at the most northwest 
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2.      Proposed Post-Development Unit Synthetic Method Hydrology 

The proposed project consists of 206 single family detached single family residences.   The project site has been 

designed in such a manner to respect the existing ridgeline that bisects the project from east to west.  The existing 

ridgeline, also being an unpaved road as seen within aerial imagery, provides a means of maintenance access for 

an existing reservoir owned by WMWD and was avoided from disturbance and the grade respected.  The project 

is divided into two distinct drainage tributaries separated into a westerly and easterly drainage area.  The portion 

of the project lying westerly of the existing tributary bisecting the project from the south to the north is conveyed 

into one extended detention basin on the west side of the project which is then conveyed northerly to a point of 

confluence at the northwest corner of the project boundary.  The portion of the project lying westerly of the same 

bisecting tributary is conveyed into another extended detention basin located at near the northeast corner of the 

project which is then conveyed northerly to a point of confluence at the northwest corner of the project boundary.  

This northwest location is the projects single point of flows leaving from the project site, noted as the boundary 

outfall.  

 

There are three culvert crossings being proposed as part of the project.  One of these culvert crossings are located 

in the northerly existing drainage course and two of the culvert crossings are located where the southerly existing 

drainage bisects the westerly portion of the project site from south to north.  The northerly water course crossing 

is proposed as a single 72” (Culvert 3) reinforced concrete pipe (RCP) culvert.  The two other culvert crossing are 

proposed as dual 72” reinforced concrete pipe culverts (Culvert 1 and 2).  Culvert Location are shown on Figure 

2.1. These culvert crossing will allow the development to provide access and utilities over the existing drainage 

courses.  The culverts have been designed in accordance with the California Department of Fish and Wildlife 

(CDFW) to have a minimum size of 72” for the purposes of providing a downstream and upstream connection for 

habitat and wildlife within the drainage corridor.  This results in culverts larger than necessary to convey the actual 

flow experience by a 100-year storm event. The culverts also contain the necessary headwalls, cutoff walls, and 

rip-rap energy dissipaters to reduce the storm flow velocities to a non-erosive level protecting the downstream 

drainage courses.  

 

The results of the proposed synthetic unit method hydrology for the north and south drainage courses, and the 

boundary outfall are shown in Table 2-2 below.  Proposed synthetic unit method hydrology calculations can be 

found in Appendix “B” of this report.  It should be noted the proposed synthetic method flow rates do not include 

the mitigation of the increased storm water provided by the on-site detention basins.  The mitigation of increased 

storm water mitigation was analyzed in Section 3 at the proposed basin outlets.  

 

Table 2-2  Tract 38927– Proposed Synthetic Unit Method Flow Rates 

Drainage Area Node No.  100-Year 3 Hour Flow Rate 100-Year 6 Hour Flow Rate 

Culvert 1  13 793.3 CFS 757.7 CFS 

Culvert 2  15 764.5 CFS 785.1 CFS 

Culvert 3  30 446.0  CFS 444.1 CFS 

Boundary Outfall 31 1227.6 CFS 1245.2 CFS 
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3.      Figure 2.1 Culvert and Basin Location Map  
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Section 3 - Extended Detention Basin Synthetic Unit Hydrology and Routing 

As discussed within the synthetic unit method hydrology section, it was determined through discussions 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 to the approximate equivalent of the pre-development 

flow rates at location of the Basin Outlets. 

 

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

frequencies are shown in Tables 3-1 and 3-2., below.  Synthetic unit method hydrology calculations for Basin “A”  

and “B” can be found in Appendix C of this report. The basin locations are identified within Figure 2.1.  

 

As part of the project grading for Basin “B”, a retaining wall is proposed to be constructed at the southeast corner 

of the embankment, the location of the retaining wall is depicted within Figure 2.1.  At this location the existing 

flows from Line “K” (Tract 36730) confluence with the Floodplain Reach No. 2.  Line “K” is a run-on location where 

existing flows are conveyed into the project site as a result existing storm drain constructed as part of Tract 36730 

(See Section 4 for further discussion on Line “K”).  As part of the flood plain analysis, there were backwater effects 

observed from the existing location of the  run-on tributary which resulted in the retaining wall being within the 

flood plain limits.  The existing flows from Line “K” will be collected by the proposed project and diverted into 

Culvert No. 1, and there will no longer be flows tributary to floodplain Reach 1 at this location, however backwater 

effects will still occur.  Therefore, the retaining wall was placed as far as possible from the effective flow area 

established for Flood Plain Reach No. 1 and a ten-foot-wide grouted quarter ton rip-rap berm has also been 

proposed at the base of the retaining wall to further protect the retaining wall from experiencing any erosive 

velocities during storm events. The extra width on the rip rap berm will also allow the rip-rap to launch should 

there be any additional scour experienced at this location.  It was noted by the soils engineer that granitic bedrock 

was observed in a majority of the watercourses and was not susceptible to further erosion. The retaining wall will 

be maintained by a community facilities district through an access road and turn around per Riverside County 

Transportation Department Standards provided as part of the project.  
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1.      Extended Detention Basin  “A” Outflow Analysis 

 

Table 3-1 
Extended Detention Basin A Storm Event Summary 

Storm Event 

Existing Proposed Routed 
Ex (cfs) 
+10% 

Difference 
Max 

Volume        
( ac.ft.) 

cfs 
Volume        
( ac.ft.) 

cfs 
Volume        
( ac.ft.) 

cfs 
Depth 

(ft) 

2yr1hr 1.673 68.2 2.115 52.2 2.101 1.3 6.24 -98.1% 

2yr3hr 1.509 32.1 2.826 31.0 2.812 1.7 7.39 -94.7% 

2yr6hr 1.612 26.7 3.692 27.3 3.686 2.0 8.62 -92.5% 

2yr24hr 1.158 2.4 5.686 9.1 5.673 2.3 9.69 -4.2% 

5yr1hr 2.785 100.7 3.140 76.4 3.127 1.9 8.04 -98.1% 

5yr3hr 2.723 50.1 4.060 46.3 4.047 2.2 9.34 -95.6% 

5yr6hr 3.193 44.8 5.513 43.7 5.500 2.6 11.10 -94.2% 

5yr24hr 2.427 9.9 8.054 12.8 8.041 9.6 11.44 -3.0% 

10yr1hr 4.496 135.2 3.970 95.0 3.957 2.2 9.32 -98.4% 

10yr3hr 5.972 73.5 5.096 58.3 5.082 2.5 10.80 -96.6% 

10yr6hr 7.537 68.6 5.513 43.7 7.037 48.1 11.65 -29.9% 

10yr24hr 8.791 24.3 9.953 17.9 9.940 16.6 11.48 -31.7% 

100yr1hr 7.470 217.1 6.914 157.4 6.900 50.3 11.66 -76.8% 

100yr3hr 10.416 118.5 8.967 98.6 8.954 95.9 11.91 -19.1% 

100yr6hr 14.554 114.6 12.673 99.3 12.660 94.5 11.90 -17.5% 

100yr24hr 18.056 43.7 17.988 36.7 17.974 36.5 11.59 -16.5% 
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2.      Extended Detention Basin “B” Outflow Analysis  

 

Table 3-2 
Extended Detention Basin B Storm Event Summary 

Storm Event 

Existing Proposed Routed 
Ex (cfs) 
+10% 

Difference 
Max 

Volume        
( ac.ft.) 

cfs 
Volume        
( ac.ft.) 

cfs 
Volume        
( ac.ft.) 

cfs 
Depth 

(ft) 

2yr1hr 0.422 20.3 0.534 15.6 0.497 0.4 2.79 -98.0% 

2yr3hr 0.381 9.3 0.713 8.5 0.677 0.5 3.19 -94.6% 

2yr6hr 0.407 8.1 0.933 7.4 0.897 0.5 3.62 -93.8% 

2yr24hr 0.292 0.6 1.434 2.3 1.398 0.6 3.97 0.0% 

5yr1hr 0.703 29.7 0.792 22.7 0.757 0.5 3.46 -98.3% 

5yr3hr 0.687 14.2 1.024 12.7 0.988 0.6 3.95 -95.8% 

5yr6hr 0.805 13.4 1.390 11.8 1.354 0.6 4.64 -95.5% 

5yr24hr 0.612 2.6 2.031 3.3 1.995 0.7 5.01 -73.1% 

10yr1hr 1.134 39.3 1.002 28.2 0.966 0.6 3.97 -98.5% 

10yr3hr 1.506 20.4 1.285 16.0 1.249 0.6 4.54 -97.1% 

10yr6hr 1.901 19.8 1.778 15.2 1.742 0.7 5.41 -96.5% 

10yr24hr 2.217 6.2 2.510 4.6 2.474 0.8 5.79 -87.1% 

100yr1hr 1.885 62.9 1.744 46.4 1.709 0.7 5.58 -98.9% 

100yr3hr 2.627 32.8 2.262 26.8 2.226 1.5 6.39 -95.4% 

100yr6hr 3.671 32.9 3.196 26.5 3.160 2.4 7.69 -92.7% 

100yr24hr 4.553 11.2 4.536 9.4 4.500 6.2 7.76 -44.6% 
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Section 4 –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.      Proposed Rational Method Hydrology 

On-Site Proposed Rational Method Hydrology Analysis 

The results of the Proposed Rational Method Hydrology for the significant tributaries analyzed.   Proposed Rational 

Method Hydrology calculations can be found in Appendix “D” of this report.  It should be noted the Existing 

Rational Method Hydrology was not analyzed as part of this report because the tributary size of the upstream 

offsite tributaries exceeded 300 acres.  The rational method hydrology analysis established flow rates will be 

utilized to preliminarily determine the placement and size of catch basins, street capacities, and pipe sizes.  These 

preliminary facilities are subject to change of location and size based on final engineering plans.  The preliminary 

design are shown for approximate planning purposes, flows at locations of significance are highlighted in Table 4-

1 shown below: 

 

Table 4-1 
Tract 38927– Proposed Rational Method Flow Rates 

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

Proposed Tributary Basin “A” Outfall 312 106.78 CFS 173.79 CFS 

Proposed Tributary Basin “B” Outfall 14 23.52 CFS 38.92 CFS 

Westerly Offsite and Lake Ranch Run-On 431 40.26 CFS 64.32 CFS 

 

Offsite Proposed Rational Method Hydrology Analysis 

At the easterly boundary of the project site is a development known as Highland Grove 1 – Tract 36730.  As part 

of the development of this project, storm drain was installed within the project to collect onsite flows.  These 

flows were then conveyed to the northerly project boundary, also adjoining the south westerly boundary of the 

Tract 38927, to a detention basin.  This basin was designed to attenuate storm flow from Highland Grove 1 prior 

to being release into Tract 38927.  As part of the development of Tract 38927, these flows will be intercepted 

through the installation of a proposed storm drain Line “D” and conveyed to proposed culvert Line “E” (Culvert 

No. 1) where the flows will be ultimately released in the Flood Plan Reach No. 1. (See Figure 4.1) 
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As part of the Tract 38927 onsite rational analysis the offsite flow rates determined from the Tract 36730 

Hydrology Analysis were utilized.  The rational hydrology input data is shown for each run-on node within the 

rational hydrology map located in Appendix “D” and listed in Table 4-2 below.  

 

 

Table 4-2 
Tract 36730– Existing Highland Grove 1 Run-On Flows (Lake Ranch Hydrology Study) 

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

110-130 2.02 CFS 3.41 CFS 

90 40.26 CFS 64.32 CFS 
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2.      Figure 4.1 Tract 36760 Line "K" to Line"D" Connection 
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Table 5-1  
Tract 38927 Storm Drain Facility Maintenance and Operations 

Storm Drain Facility Maintenance Entity Facility Size 

Storm Drain Line "Q" Riverside County Transportation Dept. 24” 

Storm Drain Line "R" Riverside County Transportation Dept. 18” 

Storm Drain Line "R1" Riverside County Transportation Dept. 18” 

Storm Basin "A" Community Facilities District N/A 

Storm Basin "B" Community Facilities District N/A 

Retaining Wall Basin “B” Community Facilities District N/A 

 

Maintenance of reinforced concrete storm drain systems and associated structures is essential to ensure proper 

hydraulic function and structural integrity. Reinforced concrete pipes should be inspected annually for cracks, 

joint separation, and sediment or debris buildup, with cleaning performed as needed to maintain capacity. 

Concrete headwalls, inlets, and outlets require semi-annual inspection to remove trash, vegetation, and 

accumulated sediment, as well as to check for erosion or undermining at discharge points. Open concrete channels 

should be inspected at least twice per year and after major storm events to clear obstructions, repair spalling or 

joint failures, and control vegetation growth that may impede flow. Detention basins require quarterly inspections 

to monitor inlet and outlet structures, remove sediment, trash, and invasive vegetation, and ensure proper 

function of low-flow orifice structures; dredging or sediment removal is typically required every 5–10 years 

depending on sediment load. Together, this regular maintenance schedule prevents blockages, preserves 

structural performance, and minimizes flood risks. 

 

As part of the project, there will be proposed impacts to environmentally sensitive areas within the project limits. 

These areas were identified by a qualified biologist and placed within separate individual lots for conservation in 

perpetuity by either the Homeowners Association or a Conservation Authority. Environmental permits for the 

impacts associated with the defined jurisdictional waters will be obtained prior to ground disturbance through 

the local agencies (CDFW, ACOE, and SWRCB). All proposed storm drain facilities for Tract 38927 are located 

outside of the specified conservation lots and will be placed within easements corresponding to the defined 

maintenance entity. No storm drain facilities within the proposed project will be placed in lots that require 

mitigation by the regulatory agencies and will be permitted as permanent impacts, with the ability to be 

maintained in perpetuity for the life of the development.  
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Section 6 – 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 F 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. Project specific calculation can be found in Appendix “E” of this report. 

 

Floodplain analysis was performed utilizing Hydrologic Engineering Center’s River Analysis System (HEC-RAS) 

developed by the U.S. Army Corps of Engineers (USACE). 
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Section 7 – Conclusion 

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

design of the proposed project, Tentative Tract Map No. 38927, 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 basins provide 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 Synthetic Unit Hydrology Method  
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Appendix B –Proposed Synthetic Unit Hydrograph Method 
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Appendix C – Synthetic Unit Hydrograph Method for Basin Design/Hydromodification 
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Existing Synthetic Unit Hydrograph Method  
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 Proposed Synthetic Unit Hydrograph Method  
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Basin “A” Discharge/Storage Curve and Routing Calculations  
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Basin “B” Discharge/Storage Curve and Routing Calculations  
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