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1.0 PURPOSE 

This drainage study analyzes the existing and proposed hydrology characteristics for the 

Redlands Industrial Facility at the north east corner of Redlands Ave. & Placentia Ave. in the City 

of Perris, County of Riverside, at 33° 49’ 24.57” N latitude and 117° 12’ 58.63” W longitude.  

 

2.0 SITE LOCATION 

The subject site is bounded on the north by a residential property with a single mobile home, to 

the east by a dirt/shrub lot, to the south by Placentia Ave., and to the west by Redlands Ave. 

See the vicinity and location map included as Appendix A of this report. 

The site is within the Santa Ana River Water Shed, sub-water shed is San Jacinto River. The site 

is underlain with Type B soil per the Riverside County Hydrology Manual included as Appendix B 

of this report.  

2.1 WATERSHED DESCRIPTION 

All hydrologic calculations are based on precipitation data and the slope of intensity duration 

curve from the Riverside County Hydrology Manual included as Appendix C of this report. 

The site is within the Santa Ana River Water Shed, sub-water shed is San Jacinto River. 

2.2 OFFSITE DRAINAGE 

Per Riverside County Flood Control’s (RCFC) Perris Valley Area Drainage map, the project site, 

plus its vicinity to the west, are tributary to the unconstructed Storm Drain Line H in Placentia 

Avenue. Tributary flows to Line H, from the project site plus westerly offsite areas, are 

approximately 632 cfs for a 10-year storm and 1,238 cfs for a 100-year storm. (See Appendix D 

for offsite hydrology calculations and Appendix G for offsite hydrology map) 

On the north side of Placentia Avenue, west of Redlands Avenue, there is an existing City 

maintained detention basin accepting runoffs from an adjacent residential tract and discharging 

via an interim 36-inch storm drain flowing east in Placentia Avenue, then south in Redlands 

Avenue. 

The portion of Line H fronting the project site – as double 10 ft by 7 ft reinforced concrete 

boxes – will be constructed as part of the site’s offsite improvements. The double RC boxes will 



Redlands Industrial Facility NEC of Redlands Ave. & Placentia Ave 

 City of Perris, California 92571 

2 

 

be sloped at 0.2 percent, since the relatively flat topography from Redlands Avenue to the 

Perris Valley Channel does not allow for a steeper slope while still provide sufficient cover over 

the double boxes below Placentia Avenue street surface. During interim condition – before 

future extension of the double boxes further east from the project site – residual flows 

(138,301 cubic feet) inside the double RC boxes, 36-inch storm drain, and the city maintained 

detention basin after a storm event will be pumped up (at 1.6 cfs) and dispersed via a rip rap 

pad to a vegetated flow path north of the pavement edge, where tributary flows are conveyed 

under existing condition. See Appendix F for pipe hydraulic calculations, rip rap sizing 

calculations, residual flow volume and pump flow rate calculations. 

Also, the existing 36-inch storm drain discharging from the City maintained detention basin is at 

a lower invert elevation (1428.91 per City of Perris benchmark datum, or 1431.14 per Riverside 

County benchmark datum) than the proposed double boxes (1430.33 and 1432.56) at the 

Placentia Avenue / Redlands Avenue intersection. A new 36-inch storm drain will be 

constructed from the intersection to the detention basin at 0.2 percent slope. The existing 36-

inch pipe between the intersection and the detention basin will be abandoned in place. 

See proposed Line H storm drain plans in Appendix H of this report. 

2.3 EXISTING DRAINAGE  

The existing site is a dirt/shrub lot and sheet flow from west to east. Stormwater ultimately 

flows to Placentia Avenue, which lead to the Perris Valley Storm Drain, then to San Jacinto 

River, then to Canyon Lake, and ultimately to Lake Elsinore. Existing condition runoffs from the 

site are approximately 3.76 cfs for a 10-year storm and 6.77 cfs for a 100-year storm. 

See existing hydrology calculations in Appendix D and existing hydrology map in Appendix G. 

2.4 PROPOSED DRAINAGE 

The site discharges to on-site grated inlets, which lead to an underground infiltration system 

sized for the required post construction B.M.P. volume. The higher 10-year and 100-year flows 

will discharge southerly via a proposed 24-inch storm drain in the site’s easterly parking lot and 

a parkway drain to Placentia Avenue, which leads to the Perris Valley Storm Drain, then to San 

Jacinto River, then to Canyon Lake, and ultimately to Lake Elsinore. 

During interim condition, proposed site runoffs trapped at the bottom of the proposed storm 

drain system will be pumped up by the same proposed Line H sump pump and, likewise, 

dispersed via the same rip rap pad to the vegetated flow path on the north side of Placentia 
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Avenue. Under ultimate condition, all proposed 10-year and 100-year flows in the onsite storm 

drain will discharge to Line H. 

Proposed condition runoffs from the site are approximately 7.64 cfs for a 10-year storm and 

14.30 cfs for a 100-year storm. Of which, the Line H sump pump will convey 1.60 cfs, with the 

remainder (12.70 cfs) to discharge via the proposed parkway drain to the same rip rap pad. 

See proposed hydrology calculations in Appendix D and hydrology map in Appendix G. 

 

3.0 METHODOLOGY 

For this study, all drainage runoffs have been calculated for the 10-year and 100-year storm 

event for. All flow rate calculations are done using the Rational Method Hydrology Computer 

Program Package designed by Advanced Engineering Software (AES). Calculations are included 

as Appendix D in this report. Pipe hydraulics and parkway drain sizing calculations are done 

using Hydraulic Elements I (HELE 1), also designed by AES. 

 

4.0 SUMMARY 

The site design ensures that Stormwater runoff will not adversely affect the site's operation and 

ensure that danger to property and life is minimal. Hydrology maps summarizing these 

calculations are included in Appendix F of this report. 

4.1 10-YEAR AND 100-YEAR STORM EVENT 

The proposed flows have been calculated for the 10-year and 100-year and are shown in the 

table below. The AES files are provided in Appendix D.   

The difference between the existing and proposed flows are shown in the table below. 

 

 

 

 

   

STORM 

EVENT 

Offsite 

Flow (cfs) 

Existing 

Flow (cfs) 

Proposed Flow 

(cfs) 

Increased 

Flow (cfs) 

 

10 632 3.76 9.19 5.43 

100 1,238 6.77 14.30 7.53 
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4.2 BUILDING PROTECTION AND OVERFLOW 

During larger storm events, runoffs from the site will overflow the Catch Basin located near the 

southeast driveway and will flow out to Placentia Avenue via the parkway drain at the site’s 

southeast corner. The lowest point of the building finished floor elevation has been set at 

1443.9 with the southern inlet surface elevation of 1439.7, therefore stormwater will discharge 

offsite before entering the building.  
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APPENDIX A –VICINITY MAP 
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APPENDIX B – RCFC HYDROLOGIC SOILS 

GROUP MAP 
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APPENDIX C – RCFC RAINFALL DEPTH AND 

INTENSITY 
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