
Hydrology Report 

Evans Road and Rider Street 

Located in the City of Perris 

County of Riverside 

 

 

 

 

 

 

Prepared For: 

Brookhill Corporation 

2716 Ocean Park Blvd., Suite 1055 

Santa Monica, CA 90405 

Tel: (310)314-2400 

 

 

 

 

 

Prepared by: 

 

6879 Airport Drive 

Riverside, CA 92504 

Tel (951) 688-0241 

Fax (951) 688-0599 

 

 

 

 

 

 

 

 

Job No. 10001 

October 5, 2022 

Revised 

March 1, 2023 

 

 

 



 

  

 

Table of Contents 

1. Purpose ...............................................................................................................................................................1 

2. Project Description .............................................................................................................................................1 

A. Vicinity Map ....................................................................................................................................................1 

3. Pre-Development Hydrology ..............................................................................................................................2 

4. Post-Development Hydrology ............................................................................................................................2 

5. Method of Analysis .............................................................................................................................................2 

6. Conclusion ..........................................................................................................................................................2 

Pre-Development Hydrology 10 & 100 year (Rational Method) / Map ........................................................ Section 1 

Post-Development Hydrology 10 & 100 year (Rational Method) / Map ...................................................... Section 2 

Pre-Development Unit Hydrograph 100 year / Map  .................................................................................... Section 3 

Post-Development Unit Hydrograph 100 year / Routing / Map ................................................................... Section 4 

Riverside County Plates ................................................................................................................................. Section 5 



 

1 

1. Purpose 
This Hydrology Report has been prepared to ensure that adequate size and proper operation of drainage facilities 

are incorporated into the Post-Development project site.  

 

2. Project Description 
The proposed development of the site will include construction of a 324-unit apartment complex. The Proposed 

Multi-Family Development will include (4) 8 Unit 2-Story Buildings, (6) 12 Units 2-Story Buildings, (5) 16 Units 3-

Story Buildings, (3) 18 Units 3-Story Buildings, (4) 24 Unit 3-Story Buildings, 3,500 square-foot Clubhouse, 2,500 

square-foot Recreation Room, Pool, and associated parking and landscaping. The proposed Multi-Family 

Development is to be located at the southwest corner of the intersection of Evans Road and Rider Street in the 

City of Perris, California, 

 

A. Vicinity Map 
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3. Pre-Development Hydrology 
Site is vacant with no existing structures or roads on the site. All flows from the site flow towards the west to the 

Perris Valley Channel.  

 

4. Post-Development Hydrology 
The runoff from the site will keep the same drainage path as the existing condition. The site will have a proposed 

storm drain system to collect the onsite runoff from the proposed development. The site will use a Extended 

Detention basin at the south west corner to treat and mitigate the runoff prior to draining the runoff to the Perris 

Valley Channel. The existing storm drain line is limited to a Q100 of 21.3 cfs. The basin has been sized to outlet 

less than the existing condition and a max of the existing connection storm drain line.  

 

Basin Storm Event Summary 

Storm 

Event 

Existing Proposed Routed 

Volume 

( ac.ft.) 
cfs 

Volume 

( ac.ft.) 
cfs 

Volume 

( ac.ft.) 
cfs 

Depth 

(ft) 

100yr1hr 1.4000 37.744 1.3328 36.740 0.877 21.079 4.07 

100yr3hr 2.0104 21.611 1.8907 21.492 0.789 17.246 3.75 

100yr6hr 2.6826 19.109 2.5855 19.856 0.768 16.369 3.67 

100yr24hr 3.5414 7.320 3.9950 6.685 0.645 6.647 3.19 

 

5. Method of Analysis 
The site hydrology was based upon Riverside County Flood Control and Water Conversation District Hydrology 

Manual, from which pertinent soil and rainfall information was obtained. 

 

Storm flows were determined by the “RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM”, Riverside County 

Flood Control & Water Conservation District 1978 Hydrology Manual, produced by Bondamin Engineering. 

 

The site was also analyzed by the “SYNTHETIC UNIT HYDROLOGY METHOD COMPUTER PROGRAM”, Riverside 

County Flood Control & Water Conservation District 1978 Hydrology Manual, produced by Bondamin Engineering. 

 

 

6. Conclusion 
The hydrologic calculations provided herein substantiate the design of the Post-Development project and indicate 

the following: 

• The Post-Development facilities demonstrate the ability to convey the 100 year storm event emanating 

from the project site to the Perris Valley Channel. 

• The water quality basin will adequately treat the required water quality volume associated with the 

project site. 

 

Based on the Hydrology and Hydraulic analysis conducted and results shown herein and part thereof, it is our 

conclusion this project does not negatively impact the local community or watershed goals. 
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Section 1                       
Pre-Development Hydrology 10 & 100 year (Rational Method) 
  



EX10 Page 1 of 1

Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0
Rational Hydrology Study        Date: 10/04/22  File:ex10.out

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

------------------------------------------------------------------------

Program License Serial Number 5006

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District 1978 hydrology manual
Storm event (year) =   10.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation =  0.450(In.)
100 year, 1 hour precipitation =  1.200(In.)
Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.759(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   779.000(Ft.)
Top (of initial area) elevation =  1450.000(Ft.)
Bottom (of initial area) elevation =  1442.000(Ft.)
Difference in elevation =     8.000(Ft.)
Slope =    0.01027  s(percent)=       1.03
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.992 min.
Rainfall intensity =      1.348(In/Hr) for a    10.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.775
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  86.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      8.414(CFS)
Total initial stream area =        8.050(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        3.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =   1443.000(Ft.)
End of natural channel elevation =   1440.000(Ft.)
Length of natural channel  =   574.000(Ft.)
Estimated mean flow rate at midpoint of channel =     11.837(CFS)
Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   1.89(Ft/s)
Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0052
Corrected/adjusted channel slope =  0.0052
Travel time =    5.07 min.     TC =   24.06  min.
 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.762
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  86.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      1.198(In/Hr) for a    10.0 year storm
Subarea runoff =      5.978(CFS) for      6.550(Ac.)
Total runoff =     14.391(CFS) Total area =      14.600(Ac.)
End of computations, total study area =           14.60 (Ac.)
The following figures maybe used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =  86.0



EX100 Page 1 of 1

Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0
Rational Hydrology Study        Date: 10/04/22  File:EX100.out

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

------------------------------------------------------------------------

Program License Serial Number 5006

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District 1978 hydrology manual
Storm event (year) =  100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation =  0.450(In.)
100 year, 1 hour precipitation =  1.200(In.)
Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.200(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   779.000(Ft.)
Top (of initial area) elevation =  1450.000(Ft.)
Bottom (of initial area) elevation =  1442.000(Ft.)
Difference in elevation =     8.000(Ft.)
Slope =    0.01027  s(percent)=       1.03
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.992 min.
Rainfall intensity =      2.133(In/Hr) for a   100.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.817
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  86.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =     14.025(CFS)
Total initial stream area =        8.050(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        3.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =   1443.000(Ft.)
End of natural channel elevation =   1440.000(Ft.)
Length of natural channel  =   574.000(Ft.)
Estimated mean flow rate at midpoint of channel =     19.731(CFS)
Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   2.16(Ft/s)
Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0052
Corrected/adjusted channel slope =  0.0052
Travel time =    4.43 min.     TC =   23.42  min.
 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.809
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  86.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      1.921(In/Hr) for a   100.0 year storm
Subarea runoff =     10.172(CFS) for      6.550(Ac.)
Total runoff =     24.197(CFS) Total area =      14.600(Ac.)
End of computations, total study area =           14.60 (Ac.)
The following figures maybe used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =  86.0
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Section 2                       
Post-Development Hydrology 10 & 100 year (Rational Method) 
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Section 3                       
Pre-Development Unit Hydrograph 100 year / Map 
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Section 4                       
Post-Development Unit Hydrograph 100 year / Basin Routing / Map 
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Section 5                       
Riverside County Plates 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


