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SECTION 1 -  SUMMARY 

PURPOSE 

The purpose of this report is to document the hydrologic and hydraulic analyses performed in support of 
the Duke Barrett project located in the City of Perris, County of Riverside, California.  The project site is 
located at the southeastern corner of Perry Street and Barrett Avenue.  The project is bounded by Perry 
Street to the north, Barrett Avenue to the west, a residential and vacant lot to the south, and residential lot 
to the east.  The project proposes to build a commercial/industrial facility on approximately 7.2 acres.  
This report will summarize the hydrologic and hydraulic analyses that were conducted in order to 
determine the necessary drainage improvements required to provide flood protection and safely convey 
the runoff for the proposed site. 

The scope of this report will include the following: 

 Determine the peak 100-year and 10-year flow rates for the developed condition using the 
Riverside County Flood Control and Water Conservation District (RCFC&WCD) Rational 
Method. 

 Determine the required storm drain facilities, alignment, and sizes required to flood protect the 
project site. 

 Determine the necessary basin volume and outlet structure required for water quality treatment 
and to mitigate for increases in runoff. 

 Preparation of a preliminary report summarizing the hydrology and hydraulic results. 

DESCRIPTION OF WATERSHED 

As previously described, the project is proposing a commercial/industrial facility (approximately 312,758 
square feet) on approximately 7.2 acres of vacant land. Existing elevations across the site vary from 1461 
at the northwesterly corner to 1459 at the southeasterly corner (NAVD88 datum).  The site currently 
slopes down at approximately 0.3% grade to the southeast.  Presently, the runoff sheet flows in a 
southeasterly direction and drains to the existing Line E swale located approximately 600 feet south of the 
site’s southerly property line along Ramona Expressway.  Flow ultimately reaches and discharges into 
the Perris Valley Storm Drain (PVSD) which drains into the San Jacinto River before finally reaching 
Canyon Lake and Lake Elsinore. 

The project is located within the Perris Valley Commerce Center (PVCC) specific plan and is also within 
the Perris Valley Master Drainage Plan (PVMDP) watershed area.  The existing Line E storm drain 
channel is part of the PVCC MDP.  Ultimately, in the future, Line E will be extended to connect to the 
existing RCB at Ramona Expressway and Indian Ave.  However, until Line E is completely built up to 
Perris Blvd., the project will be required to mitigate for increases in runoff. 

PROPOSED CONDITIONS 

The project site is not impacted by off-site flows as there are existing streets and vacant lots around the 
perimeter of the project that convey any offsite flow away from the site.  Onsite flows generated by the 
proposed project will surface flow through the site utilizing curb and gutter.  There will also be a 
subsurface storm drain (Line A) to convey onsite flows into a proposed bioretention basin located in the 
southeasterly corner.  The basin will have a 3.5-ft media section (2.5-ft of engineered media and 1-ft of 
gravel). The onsite flows will be treated for water quality treatment and then conveyed into Line B, which 
will discharge the flows into an existing MDP storm drain facility, Lateral E-11, located in Perris 
Boulevard. See Appendix C.  



Duke Realty Corporation Section 1 

Drainage Study – October, 2018 Duke Realty – Perry and Barrett Building Option 

 

Section 1 1-2 

METHODOLOGY 

HYDROLOGY 

Hydrologic calculations were performed in accordance with the RCFC&WCD Hydrology Manual, dated 
April 1978.  The Rational Method was utilized in determining peak flow rates. 

The hydrological parameters, including rainfall values and soil types were derived from the RCFC&WCD 
Hydrology Manual.  The isohyetal maps and soil map have been included in Section 2. 

Rational Method calculations were performed using a computer program developed by CivilDesign 
Corporation and Joseph E. Bonadiman and Associates Inc.  The computer program is commonly referred 
to as CivilD which incorporates the hydrological parameters outlined in the RCFC&WCD Hydrology 
Manual. 

The Rational Method was used to determine the peak flow rates to size and design the drainage facilities 
need to convey onsite flows through the site to the proposed basin.  The flow rates were computed by 
generating a hydrologic “link-node” model in which the overall area is divided into separate drainage 
sub-areas, each tributary to a concentration point (node) determined by the proposed layout and grading. 

The Unit Hydrograph Method was used to determine the peak flow rates and volumes associated with 
the 100-year storm events for the site.  Calculations were performed for both the existing condition and 
developed condition to be used in the analysis of the proposed basin.  See Section 2 for additional 
information and results regarding the hydrologic analyses performed for this project. 

HYDRAULICS 
Water quality calculations were performed using spreadsheets that were created by RCFC&WCD.  Final 
calculations and additional details can be found in the Final-WQMP. 

Basin routing calculations were performed using the CivilD computer program.  The CivilD program 
utilizes the Modified-Puls methodology to routes unit hydrographs through a basin using the stage-
storage and stage-discharge curves determined from the proposed basin design.  See Section 3 for 
additional discussion and results. 
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FIG. 1 VICINITY MAP 

FIG. 2 USGS TOPOGRAPHY MAP 

FIG. 3 AERIAL PHOTOGRAPH 

FIG. 4 RECEIVING WATERBODIES 

FIG. 5 SOILS MAP 
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SECTION 2 -  HYDROLOGY ANALYSIS  

HYDROLOGY PARAMETERS 

The RCFC&WCD Hydrology Manual was used to determine several of the hydrological parameters.  The 
following rainfall depths were utilized in the hydrology analyses, which were obtained from the 
isohyetal maps provided in the RCFC&WCD Hydrology Manual: 

Table 1 – Precipitation Values 

 

Duration 

Storm Event 

1-Hour 

(inches) 

2-Year 0.5 

100-Year 1.3 

 
The value for slope of intensity was determined to be 0.5.  The isohyetal maps have been included in 
Appendix A. 

Based on the Plate C-1.30 (Perris) in the RCFC&WCD Hydrology Manual, the project site is classified as 
soil type B & C.  The soils map is included in Appendix A. 

The cover type was determined based on the existing land cover and proposed land use of the site.  
Hydrological computations for the existing condition were done using ‘Undeveloped – Poor Cover’.  The 
residential\commercial landscaping cover type was used to represent the developed condition.  Table 2 
below summarizes the runoff index values and the recommended values for percentage of impervious 
cover for each category: 

Table 2 – Cover Type  

Cover 

Type 

Soil 

Group 

A 

Soil 

Group 

B 

Soil 

Group 

C 

Soil 

Group 

D 

Percentage 

of 

Impervious 

Cover 

Undeveloped 

Poor Cover  

67 78 86 89 0% 

Commercial 

Landscaping 

32 56 69 75 90% 

 

 

ONSITE RATIONAL METHOD HYDROLOGY 

The rational method was used to determine peak flow rates in order to adequately size the proposed curb 
cuts used to convey onsite flows to the proposed basins.  The project site was modeled as one watershed 
broken down into three subareas, each modeled as a commercial land use.  Area A1 is approximately 2.9 
acres and sheet flows to an inlet in the northeasterly project site which discharges into a pipe that conveys 
runoff to basin A. Area A2 is approximately 3.9 acres and sheet flows to a gutter on the southerly project 
site which discharges into basin A via a curb cut and u-channel. Area A3 is approximately 0.5 acres and 
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contains basin A. It was determined that a two foot wide u-channel is capable of conveying flows to the 
basin. 

A peak 100 year flow rate of 16.1 cfs is generated by the site, including the basin area. 

The following table summarizes the rational method results at key points: 

Table 3 – Rational Method Results   

Point of Interest 

10-Year 

Peak Flow Rate 

(cfs) 

100-Year 

Peak Flow Rate 

(cfs) 

Node 102 – Area A1 flow tributary to Basin A via Line A 4.4 6.3 

Node 202- Area A2 flow tributary to Basin A 5.9 8.6 

Add subarea A3 – Tributary to Basin A 0.8 1.2 

Peak Flow Rate to Basin 11.1 16.1 

 

The rational method output files and hydrology map have been included in Appendix A. 

ONSITE UNIT HYDROGRAPH METHOD HYDROLOGY 

The unit hydrograph method was used to determine the 2-year 24-hour and 100-year 24-hour peak flow 
rates and volumes.  Unit hydrographs were performed for both the existing condition and developed 
condition.  The existing condition is used to establish a baseline for comparative purposes.  The 
developed condition is used to analyze the proposed basin.  However, the since there was no need to 
mitigate for increased runoff; the entire 100-year peak rate will be bypassed in a grate structure. The 
following table summarizes the results of the unit hydrograph analysis: 

Table 4 – Unit Hydrograph Results 

 Existing Condition Proposed Condition 

Storm Event 

Volume 

(Ac-ft) 

Peak Flow 

(cfs) 

Volume 

(Ac-ft) 

Peak Flow 

(cfs) 

2-Year, 24-Hour 0.132 0.54 0.898 1.48 

100-Year, 24-Hour 1.086 3.23 2.288 4.01 

 

The unit hydrograph output files and hydrology map have been included in Appendix A. 
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SECTION 4 -  CONCLUSION 

Based on the analyses and results of this report, the following conclusions were derived from the 
hydrology and hydraulic results: 

 The proposed drainage improvements will adequately convey flows to the basin and provide 
flood protection for the 100-year storm event. 

 The proposed bioretention basin will provide adequate water quality treatment. 

 The proposed project will not impact flooding condition to upstream or downstream properties. 

 The proposed outlet structure mitigates the erosion potential of existing downstream storm drain 
facilities. 
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APPENDIX A – HYDROLOGY  
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HYDROLOGIC SOILS GROUP MAP (PLATE C-1.30) 
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ISOHYETAL MAPS 
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10-YEAR ONSITE HYDROLOGY (RATIONAL METHOD) 
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100-YEAR ONSITE HYDROLOGY (RATIONAL METHOD) 
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EXISTING CONDITION 2-YEAR, 24-HOUR UNIT HYDROGRAPH 
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EXISTING CONDITION 100-YEAR, 24-HOUR UNIT HYDROGRAPH 
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PROPOSED CONDITION 2-YEAR, 24-HOUR UNIT HYDROGRAPH 
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PROPOSED CONDITION 100-YEAR, 24-HOUR UNIT HYDROGRAPH 
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HYDROLOGY MAPS



Duke Realty Corporation Appendix B – Hydraulic Analysis 

Drainage Study – October, 2018 Duke Realty – Perry and Barrett Building Option 

 

Appendix B  

APPENDIX B – HYDRAULICS 
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OUTLET STRUCTURE A 
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LINE A HYDRAULICS   
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LINE B HYDRAULICS 
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LINE B PROFILE
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APPENDIX C – REFERENCES 
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PERRIS VALLEY MDP TRIBUTARY AREAS 
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LATERAL E-11 CONSTRUCTION DRAWINGS 



Duke Realty Corporation Appendix C – References 

Drainage Study – October, 2018 Duke Realty – Perry and Barrett Building Option 

 

Appendix C  

ROAD AND UTILITY EASEMENT REPORT
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