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Section 

  1 
INTRODUCTION 

 

1.1  PURPOSE OF STUDY  

 
The project is located within the City of Perris, California due east of Interstate 215 at APN: 329-240-021, -022 off 

the northeast corner of Trumble Rd and Ethanac Rd, Perris CA 92585. The purpose of this study is to hydrologically 

model the project’s onsite tributary area watersheds and to determine the pre-development peak runoffs in order 

to analyze stormwater mitigation. The hydrologic analysis was prepared using the Rational Method as specified 

in the Riverside County Hydrology Manual.  The flows were used to estimate the proposed above and below 

ground drainage facilities to support the project.   

1.2 PROJECT DESCRIPTION  

The project is comprised of approximately 2.15 acres and is located approximately 1,300 feet east of the 

intersection of I-215 and Trumble Road, on the north side of Ethanac Road in the City of Perris, Riverside County, 

California. The project site is located approximately 1,300 feet east of Interstate 15 and 2,600 feet southwest of 

Highway 74. The project site is currently undeveloped with an estimate elevation difference of roughly 2 feet 

flowing from south to north. The proposed development will alter the natural drainage course and change flow 

to be from north to south.The project hydrology and storm drain system will be designed in accordance with 

recent City of Perris and Riverside County design requirements.  The onsite storm drain, and inlet and outlet 

structures are to be privately maintained by the proposed Property Owners.  Other drainage facilities offsite of 

the project site will be publicly maintained by the City of Perris. Appendix A contains the Vicinity Map.   

1.3 FLOODPLAIN MAPPING 

The National Flood Insurance Act (1968) established the National Flood Insurance Program, which is based on 

the minimal requirements for floodplain management and is designed to minimize flood damage within Special 

Flood Hazard Areas.  The Federal Emergency Management Agency (FEMA) is the agency which administrates the 

National Flood Insurance Program.  Special Flood Hazard Areas (SFHA) are defined as areas that have a 1% 

chance of flooding within a given year.  This is also referred to as the 100-year flood.  Flood Insurance Rate Maps 
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(FIRMs) were developed to identify areas of flood hazards within a community. According to the Flood Insurance 

Rate Map (FIRM) catalog, there are FIRMs produced by FEMA for the project site: 

 

MAP Number:  06065C2060H 

MAP Revised:  August 18, 2014. 

 

Appendix I contains the FIRM panels which identifies the flood zones designated for the project area.  The 

project site is located on a Zone D area. 

 

1.4 DESIGN CRITERIA 

The following are design criteria for this project, based on the Riverside County Hydrology Manual.   

 

Protection Levels 

 

1. The 100-year flood shall be contained with the street R/W limits.   

 

2. The 10-year flood shall be contained within the Top of Curbs. 

 

3. Initiate a storm drain or channel when either condition is exceeded. 
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Section 

2 
HYDROLOGIC DATA  

AND MODEL DEVELOPMENT 
 

2.1 PRE-DEVELOPMENT MODEL 

The project site is one drainage area that drains from South to North with an approximate elevation difference 

of approximately 2 feet. Refer to the Pre-Development Hydrology Key Map in Appendix C for locations of the 

drainage area, and peak flows at the drainage area. The San Bernardino County Rational Method Hydrologic 

calculations (as described in the San Bernardino Hydrology Manual) were performed using the CivilDesign 

Hydrology / Hydraulics computer program.  The existing condition watershed boundaries were delineated using 

surveyed topography.  The soil type in this area is Type “D”. Soil type “D” was used for calculating the rational 

method hydrology analysis. Refer to Appendix B for the NRCS Custom Soil Resource. Results of the pre-

development hydrologic analysis are summarized in this section Table 1 below. 

TABLE 1 - PRE-DEVELOPMENT CONDITION PEAK FLOW 

Sub-Drainage 

Area 

Node Area  

(acres)  

Q10 

 (cfs)  

Q100 

 (cfs)  

1 101 1.99 3.145 4.881 

 

2.2 POST-DEVELOPMENT MODEL 

The site will be developed into a commercial development including a gas station, a store with a drive thru, and 

a carwash facility. The project site will alter the existing drainage patten in the post-development condition to 

now flow from northeast to southwest. Refer to the Post-Development Hydrology Key Map in Appendix E for 

locations of the drainage area, and peak flows at the drainage area. The soil type in this area is Type “D”. Soil 

type “D” was used for calculating the rational method hydrology analysis. Results of the post-development 

hydrologic analysis are summarized in this section Table 2 below. 
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TABLE 2 - POST-DEVELOPMENT CONDITION PEAK FLOW 

Sub-Drainage 

Area 

Node Area  

(acres)  

Q10 

 (cfs)  

Q100  

(cfs)  

1  202 0.10 0.234 0.339 

2 203  0.11 0.257 0.373 

3 207 0.09 0.210 0.305 

4 210 0.21 0.460 0.668 

5 212 0.59 0.122 0.177 

6 215 0.05 0.117 0.170 

7 218 0.68 1.388 2.016 

8 221 0.16 0.374 0.542 

Total 222 1.99 3.012 4.351 

 

 

TABLE 3 - PEAK FLOW COMPARISON 

Sub-Drainage 

Area 

Pre-Dev 

Q10 (cfs)  

Post-Dev 

Q10 (cfs)  

Difference 

Q10 (cfs)  

Pre-Dev 

Q100 (cfs) 

Post-Dev 

Q100 (cfs) 

Difference 

Q100 (cfs) 

1  3.145 3.012 0.133 4.881 4.351 0.530 

  

2.3 UNIT HYDROGRAPH MODEL 

The rational method analysis provided Q100 on the post-development condition that is slightly higher than the 

pre-development condition for the drainage area, therefore, unit hydrographs are required since detention is 

required onsite for the Q100 storm event. The 10, and 100 year storm events were run for the 24 Hour storm 

event to determine the amount of runoff volume needed to be detained onsite. A summary of the results for 

the unit hydrographs are shown on Table 4 below. The unit hydrograph figures and calculations are shown on 

Appendix G for reference. 

TABLE 4 – UNIT HYDROGRAPH COMPARISON  

 

  Existing Condition Proposed Condition 

Storm 

Frequency 

Duration 

(hours) 

Peak Flow 

(cfs) 

Peak Runoff 

Vol (ac-ft) 

Peak Flow 

(cfs) 

Peak Runoff 

Vol (ac-ft) 

10 24 0.684 0.2342 0.782 0.4307 

100 24 1.360 0.6696 1.381 0.7633 

 

Table 4 above show increase in peak flowrate for the project. As a result, detention basins will be included to 

detain the difference in runoff volume. 
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Section 

3 
CONCLUSIONS 

 

This final drainage report has evaluated the potential effects of runoff for the proposed project.  In addition, this 

report has addressed the methodology used to analyze the existing and proposed conditions, which was based 

on the riverside County Hydrology Manual.  This section provides a summary discussion that evaluates the 

potential effects of the proposed project. 

 The proposed project will not significantly alter drainage patterns on the site.   

 The Rational Method results illustrates that there is an increase in peak flowrate for project site. And 

increase runoff mitigation is proposed in the form of infiltration basins. 

 The proposed onsite storm drain mainlines will be privately owned and maintained by the Property 

Owners Association.   

 Proposed storm drain alignment, inlets, and discharge points are shown on the hydrology key maps.   

The computed 10-year storm event is contained below the top of curb and the computed 100-year storm event 

is contained within the street right-of-way. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRELIMINARY HYDROLOGY REPORT    10 

 

Section 
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Appendix 

 

C 
PRE-DEVELOPMENT CONDITION HYDROLOGY KEY MAP 
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Appendix 

 

D 
PRE-DEVELOPMENT CONDITION RATIONAL METHOD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10-YEAR PRE-DEVELOPMENT CONDITION 
 
  



100-YEAR PRE-DEVELOPMENT CONDITION 
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Appendix 

 

E 
POST-DEVELOPMENT CONDITION HYDROLOGY KEY 

MAP 
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Appendix 

 

F 
POST-DEVELOPMENT CONDITION RATIONAL METHOD 
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Appendix 

 

G 
UNIT HYDROGRAPH ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10-YEAR 24 HR UNIT HYDROGRAPH 
PRE-DEVELOPED CONDITION 

 
  



100-YEAR 24 HR UNIT HYDROGRAPH 
PRE-DEVELOPED CONDITION 

 
  



10-YEAR 24 HR UNIT HYDROGRAPH 
POST-DEVELOPED CONDITION 

 
  



100-YEAR 24 HR UNIT HYDROGRAPH 
POST-DEVELOPED CONDITION 
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Appendix 

 

H 
BASIN ROUTING ANALYSIS 

 

  



10-YEAR 24 HR UNIT HYDROGRAPH 
POST-DEVELOPED CONDITION 

 
  

BASIN ROUTING



100-YEAR 24 HR UNIT HYDROGRAPH 
POST-DEVELOPED CONDITION 

 
 

BASIN ROUTING
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FEMA FIRM PANELS 

 

 

 

 

 

 

 

 

 

 


