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Section 1 – Project Description 

Project Description 

The project involves the development of a new light manufacturing building located on S. 
Promenade Ave. Just past 6th St. (APN 115-210-032). The site, is 37,424 S.F. = 0.86 AC. The 
drainage would be directed to low points where flow will be collected in proposed catch basins. 
The flow from the catch basins will be directed into an infiltration trench with overflow 
discharging to an existing storm drain catch basin (basin number B3894 per City of Corona GIS 
maps and data) off the North East side of the property. 
 
Purpose of the Study 

The purpose of this report is to provide hydrologic and hydraulic study to compare generated storm 
water runoff for pre-construction vs post-construction and to verify capacity of existing storm drain 
system. This study will calculate the 10-year and 100-year storm discharges together with the BMP 
sizing calculations. 
 
Land Use 

The Existing use is manufacturing/industrial and the Planned land use is light manufacturing. 
 
Pre-Development Conditions 
The existing site is a vacant lot with pervious surface only. 
The existing site is nearly flat with a slight slope towards the northerly direction. 
The site is surrounded: 
on the West side by APN – 115-210-009 sloping away from the site in question 
on the South side by APN 115-210-031 sloping away from the site in question 
on the East side by South promenade Ave sloping away from the site in question 
As all surrounding properties and roads flow away from the property, this project will not absorb 
any flow from surrounding sites or roads. 
 
Post-Development Conditions 
The proposed development would include a new light manufacturing building and parking lot, 
with impervious surfaces. 
Total Lot Area = 37,424 S.F. = 0.86 ac 
Impervious Area (lf=1)= 28,243 s.f. 
Pervious Area (lf=0.15)=  9,181 s.f. 
lf1= (28,243x1+9,181X0.15)/37,424=0.79 
 
The flow along S. Promenade Ave. will be directed to the existing curb & gutter and directed 
southernly, there is no change to the flow along S. Promenade Ave. 
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Section 2 – Hydrology Section 

This section describes the design criteria and methodology applied during hydrologic analysis of 
the project site. The design criteria and methodology used are from the Riverside County Flood 
Control and Water Conservation District Hydrology Manual. 
 
3.1 Rational Method Hydrology 

Runoff calculations for this study were accomplished using the Rational Method. The Rational 
Method is a physically-based numerical method where runoff is assumed to be directed 
proportional to rainfall and area, less losses for infiltration and depression storage. Flows were 
computed based on the Rational formula: 
 

Q=CIA 
 

   Where… Q= peak discharge (cfs); 
     C= runoff coefficient, based on land 
      use and soil type; 
     I= rainfall intensity (in/hr); 
     A= watershed area (acre) 
 
The proposed project consists of 1 lot of approximately 0.86 ac and is located on Promenade 
Ave. Just past  6th St. The proposed site improvements will include construction of a new light 
manufacturing building building and a new parking lot, including paved driveway, walkways and 
loading area, with pervious surfaces. 
 
The general drainage pattern of the new development will be taken by flow to catch basins 
located throughout the property at low points and will be directed into an infiltration trench at the 
north of the property, discharging into an existing storm drain along Promenade Ave. (See 
appendix 5, exhibit 12). 
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DMA 1 EXISTING: 

Total Tributary Drainage Area = 37,424 s.f. = 0.86 ac 

Impervious area = 0 s.f. 

Pervious Area = 37,424 s.f. 

Length of Flow path, L=449’ 
The difference in elevation between ends of flow path, H= 848.8 – 845 = 3.8’ 
 
FROM FIGURE D-3, RCFC & WCD (appendix 2, exhibit 4), TIME OF CONCENTRATION 
Tc=15.5 
 
10 yr. event: 
 
Ai = Impervious area (actual) – decimal percent = 0.00 
Ap = Pervious area (actual) – decimal percent = 1.00-Ai = 1.00 
I = Rainfall intensity inches/hour (from Figure D-4.1 appendix 2, exhibit 5) = I10 = 1.77 in/hr 
Fp = Infiltration rate for pervious areas (inches/hr) = 0.15 (for natural B soil) 

C= 0.9[Ai +((I - Fp)/I) AP]=0.9[ 0+((1.77-0.15)/1.77) 1]=0.82 

Q10pre = runoff in cubic feet per second (cfs)=CIA = 0.82*1.77*0.86 = 1.24 cfs 

 

100 yr. event: 

Ai = Impervious area (actual) – decimal percent = 0.00 
Ap = Pervious area (actual) – decimal percent = 1.00-Ai = 1.00 
I = Rainfall intensity – inches/hour (from Figure D-4.1 appendix 1, exhibit 4) =  I100 = 2.73 in/hr 
Fp = Infiltration rate for pervious areas (inches/hr) = 0.15 (for natural B soil appendix 2, exhibit 
3) 

C= 0.9[Ai +((I - Fp)/I) AP]=0.9[ 0+((2.73-0.15)/2.73) 1]=0.85 

Q100pre = runoff in cubic feet per second (cfs)=CIA = 0.85*2.73*0.86 = 2.00 cfs 
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DMA 1 PROPOSED: 

Total Area = 32,352 s.f. = 0.75 ac 

Impervious Area (lf=1) = 28,243 s.f. 

Pervious Area (lf=0.15) = 4,109 s.f. 

Length of initial area, L=449’ 
The difference in elevation between ends of initial area, H=848.8 – 845 = 3.8’ 
 
FROM FIGURE D-3, RCFC & WCD, TIME OF CONCENTRATION (appendix 2, exhibit 4) 
Tc=9 
 
10 yr. event: 
 
Ai = Impervious area (actual) – decimal percent = 28,234/32,352 = 0.87 
Ap = Pervious area (actual) – decimal percent = 1.00-0.87= 0.13 
I = Rainfall intensity – inches/hour (from Figure D-4.1 appendix 2, exhibit 5) = I10 = 2.34 in/hr 
Fp = Infiltration rate for pervious areas (inches/hr) = 0.15 (for natural B soil; appendix 2, exhibit 
3) 

C= 0.9[Ai +((I - Fp)/I) AP]=0.9[ 0.87+((2.34-0.15)/2.34) 0.13]=0.89 

Q10post = runoff in cubic feet per second (cfs)=CIA = 0.89*2.34*0.75 = 1.56 cfs 

 

100 yr. event: 

Ai = Impervious area (actual) – decimal percent = 28,234/32,352  = 0.87 
Ap = Pervious area (actual) – decimal percent = 1.00-0.87 = 0.13 
I = Rainfall intensity – inches/hour (from Figure D-4.1 appendix 1) =  I100 = 3.60 in/hr 
Fp = Infiltration rate for pervious areas (inches/hr) = 0.15 (for natural B soil) 

C= 0.9[Ai +((I - Fp)/I) AP]=0.9[ 0.87+((3.60-0.15)/3.60) 0.13]=0.90 

Q100post = runoff in cubic feet per second (cfs)=CIA = 0.90*3.60*0.75 = 2.43 cfs 
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INFILTRATION TRENCH PROPOSED: 

Infiltration Rate = 3.4 in/hr 

Converted Infiltration Rate to ft/sec= Infiltration Rate x 1’/12” x 1hr/3600 sec = 3.4in/hr x 
1’/12” x 1hr/3600 sec = 3.4/ (12*3600) = 3.4 / 43,200 = 0.0000787 ft/sec 

Design Rate = Converted Infiltration Rate / FS = 0.0000787/3 = 0.00003 ft/sec 

Infiltration Area = (Infiltration Depth * (Infiltration Trench Side 1+Side 2+Side3+Side4))+ 
(Infiltration Trench square footage)=(6*(23.5+50.42+50.42+5.42)+740=(6*129.76)+740 
=778.56+740=1,518.56 = 1,519 s.f. 

Disposal Rate = Design Rate x Infiltration Area =0.00003 ft/sec x 1,519 s.f.= 0.045 cf/sec 

 

Disposal Volume Per 48 hrs = Disposal Rate x 48hrs x 3600 sec/hr=0.045 cf/sec x 48hrs x 3600 
sec/hr= 7,776 cf 

Qinfiltration = Disposal Volume PER 48 hrs (CF) / (48 hrs x 60 min x 60 sec) = 

  7,776 cf / (48 hrs x 60 min x 60 sec) = 7,776 cf/172,800 sec =  0.045 cf/sec 
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Storm Drain System Capacity: 

Storm Water Mitigation Changes: 

Q100pre = 2.00 cfs 

Q100post = 2.43 cfs 

Qinfiltration = 0.045 cfs 

Stormwater to be mitigated in 100 year event post construction: 

Storm mitigation post = Q100post – Qinfiltration = 2.43 cfs – 0.045 cfs = 2.38 cfs 

Difference in Stormwater mitigation pre – post: 

Difference = Storm mitigation post – Q100pre = 2.38 cfs – 2.00 cfs = 0.38 cfs  

 

Existing Stormwater System Capacity: 

Per Appendix 2 exhibit 6 

Existing Storm Line Pipe Diameter  (DIA)= 42” DIA 

Existing Storm Line Pipe Length (Length)= 184.437 ft 

Upstream Inv. Elevation = 643.24 

Downstream Inv. Elevation = 642.4 

Existing Storm Line Pipe Slope (SLOPE)= Up – down / Length = 643.24-642.24 / 184.437 = 
0.005 = 0.54% 

Existing Storm Line Pipe Capacity (CAP)= Per D-8.1 Appendix 2 exhibit 7= 11 cfs 

 

Stormwater System Capacity Study: 

Existing Storm Line Pipe Capacity = 11 cfs 

Additional Capacity Added to System (Difference) = 0.38 cfs 

Percentage of added volume = 0.38/11 = 0.03% 
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Conclusion 

The general drainage pattern of the new development will be to catch basins at all low points 
throughout the property, taken via underground pipes to the infiltration trench at the Northeast of 
the property. The infiltration trench would treat the 85th percentile of the storm event, with 
overflow discharging to the existing storm drain basin along S. Promenade Ave. at the Northeast 
of the property.  

The proposed development will increase the impervious area of the project site by 28,243 s.f. 
This increase to the impervious area will cause an increased stormwater runoff volume of 0.38 
cfs. Per the aforementioned calculations this is a less than 5% increase into the existing storm 
water system draining along S. Promenade Ave and is therefore negligible.  

 

 



 

 

 

 

 

 
 
 
 
 
 
 

APPENDIX 1 
VICINITY MAP 

  



EXHIBIT 1 

VICINITY MAP 
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APPENDIX 2 
HYDROLOGY MANUAL PLATES 
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EXHIBIT 6 

EXISTING STORM DRAIN PIPE 
 
 

 
NTS

PROJECT 
LOCATION 

EX. 42” DIA STORM DRAIN PIPE 

LENGTH = 184.437 

UPSTREAM INV. ELEVATION = 643.24 

DOWNSTREAM INV. ELEVATION = 642.4 

S. PROMENADE AVE. 
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APPENDIX 3 
HYDROLOGY MAPS 

 



 

 

 
 
 
 
 
 
 
 

 
 

APPENDIX 4 
BMP DESIGN FLOW CALCULATIONS 

 



 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX 5 
DRAINAGE PLAN 

 
 

 

 

 

  



 

 
 
 
 
 
 
 
 
 

APPENDIX 6 
INFILTRATION DATA 


