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Introduction 
The purpose of this report is to address the drainage conditions for the onsite development of a 
new warehouse and parking lot on the subject property at APN 3090-431-07 in Victorville. The 
results of this report will quantify the sub area storm runoff, size the above ground detention 
system, and ribbon gutter to safely convey storm water generated from the project site to above 
ground detention system. The intention of this hydrology study is to show that the detention system 
will be able to retain all of the 100-yr 1-hr and 10-yr 24hr storms, and the drainage devices are 
sized to convey the peak flow from the same storms. The pre-developed flow rates will not be 
analyzed in this study as all of the post-developed runoff will be retained with the current design. 
 

Project Location 
The project site is located on at the corner of Ottowa St and Enterprise Way. The site is 7.5 acres 
of undeveloped land; there is an existing drainage easement on the eastern and northern portions 
of the site that will not be considered in the hydrology study. 

Rainfall Data 
The rainfall data used for sizing the drainage devices is from the San Bernardino County 
Hydrology Manual. The rainfall data used for the basin sizing calculations is from the NOAA Atlas 
14. 

Basin Sizing Calculations 
The total area of development is 5.2 Acres. The 10-yr, 24-hr storm will produce more runoff than 
the 100-yr, 1-hr storm. The depth of rainfall for the 10-yr, 24-hr storm is 2.28 inches according to 
the NOAA Atlas 14 table shown in Figure 1. Based on this data, the maximum runoff produced 
from the 10-yr storm can be calculated below: 

Runoff Volume = (5.2 ac) * (2.28 in) * (43560 ft / 1 ac) * (1 ft / 12 in) = 43,037 Cu. Ft. 

This is a conservative approach as no losses are considered for this calculation. As the basin sizing 
calculations show in Figure 2, the volume of the basin (62,663 Cu. Ft) is significantly larger than 
the runoff. The top of the basin is considered to be at an elevation of 90.00 as this is the elevation 
of the lowest catch basin.  

Storm Drain Sizing Calculations 
The San Bernardino County Rational Method was used to calculate the peak flow rate for the storm 
drain system. The peak runoff rate for the 100-year, 1-hr storm was used as it produces a much 
larger flow rate than the 10-yr, 24-hr storm. See Figure 3 for peak flow rate calculations and Figure 
5 for storm drain sizing calculations. These calculations show that the 15” storm drain at a 
minimum slope of 0.4% has capacity (at 12” deep) for the peak flow rate of 5.6 CFS produced by 
the 100-yr storm. 



 
 

Conclusion 
In conclusion, the proposed storm drain, and onsite detention basin have been analyzed to ensure 
proper capacity for a 10-yr, 24-hr and 100-yr, 1-hr storm event. It is recommended that the site be 
developed with pre-cautions as described in this report to account for the storm water runoff from 
the areas within the project site. 
 
The onsite storm water detention facility shall comply with the Victorville requirements for storm 
water volume storage. 
 
It is of our opinion that this analysis sufficiently quantifies the onsite tributary area and calculates 
the required storm drain devices on-site to safely collect and convey the storm water runoff. 
 

Please contact our office for any additional questions. 

Sincerely, 

 

 

Ryan Duke P.E. 
RCE 79729 
Principle Engineer  



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1:  
NOAA Atlas 14 

  



 
 

 
 

 

  

NOAA A tlas 14, \'otume 6, Version 2 
Locat ion n am e: Victorville, California, USA~ 

Lati tude : 34.49 15~, l ongitude : 4 117.2884~ 
Elevation : 2914.08 ftu 

• source. CSRI M:1p$ 
'' :lt1r.le: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 
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FIGURE 2: 
Basin Volume Calculation 

  
 

 

 

 

 

 

 

 

 

 

 

  



Victorville Reyes Main Basin
ONSITE RETENTION BASIN SIZING CALCULATION 
Basin Sizing

Basin A
Depth 0' 4,964 Volume
Depth 1' 6,204 5,584
Depth 2' 7,562 6,883
Depth 3' 9,052 8,307
Depth 4' 10,669 9,861
Depth 5' 12,412 11,541
Depth 6' 14,282 13,347
Depth 7' 7,141
Depth 8' 0
Depth 9'
Depth 10'

Depth 6' Free Board

Total Volume CF 62,663
Total Volume AC-FT 1.44 468,719.24

Peak Flow Mitigation Req'd



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 3:  
Rational Method Calculations 

  



 
 

The following calculation in the rational equation given in the San Bernardino County 
Hydrology Manual to calculate the peak flow rate for a given storm. 

 

𝐼𝐼 = 1.2
𝑖𝑖𝑖𝑖
ℎ𝑟𝑟 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 (𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 4, 100𝑦𝑦𝑦𝑦, 1ℎ𝑟𝑟 𝑖𝑖𝑖𝑖𝑖𝑖ℎ𝑦𝑦𝑦𝑦𝑦𝑦) 

 

𝐶𝐶 = runoff coefficient = 0.9 �𝑎𝑎𝑖𝑖 +
�𝐼𝐼 − 𝐹𝐹𝑝𝑝�𝑎𝑎𝑝𝑝

𝐼𝐼
� = 0.9 

𝑓𝑓𝑓𝑓𝑓𝑓: 𝑎𝑎𝑖𝑖 = 0.9 = impervious fraction 

𝑎𝑎𝑝𝑝 = 0.1 = pervious fraction 

𝐹𝐹𝑝𝑝 = 0 = infiltration rate for pervious area 

𝑎𝑎𝑝𝑝 = 0.1 = pervious fraction 

 

𝐴𝐴 = 5.19 acres = area of project 

 

Then 

𝑄𝑄 = peak runoff rate = 𝐶𝐶𝐶𝐶𝐶𝐶 = 5.605 cfs 

 

 

 

  



 
 

 
 

 

 

 

 

 

 

FIGURE 4: 
100-yr, 1-hr Isohyet 
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FIGURE 5:  
Storm Drain Sizing Calculation 



R = A/P D = 15 in

A = Cross Section Area d = 11.7 in

P = Wetted Perimeter n = 0.009

S = Slope of Channel Angle = 111.8884 θ

n = Manning's Roughness Coefficient S = 0.004 ft/ft

Area, ft2 Wetted 
Perimeter

Hydraulic 
Radius

Velocity 
(ft/s)

Flow Rate 
(cfs)

1.027 2.706 0.379 5.473 5.621

15" HDPE Minimum 0.4% Slope

Mannings Formula = Q = (1.486/n) A Rh 2/3 S 1/2

Flow Depth = 11.7 INCHES. 78% FULL



 
 

 

 

 

 

 

 

 

 

FIGURE 6:  
Site Map 
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