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Engineering Bulletin 11-02 
 

Subject:  Sump Volume Requirements                         Date: December 21, 2011 
Application:  Kern County Development Standards 
 
Background:  In 1995, Kern County revised the standard by which retention basin sizing is based, 
and published it in the latest edition of the Kern County Development Standards dated August 5, 
2010.  Division 4 of the Development Standards defined the design volume for basins as runoff from 
the Intermediate Storm Design Discharge (ISDD) 5-day rainfall event from the impervious area.  The 
equation is;  
 

Runoff Volume = 0.12 (D10) (ai) (Area)     where: 
 
D10 = 10 yr 24-hr. depth of rainfall (in.) 
ai = average percentage of impervious area 
Area = Drainage area of total development 
0.12 = 1.44 x 1/12 
1.44 = 5 day mass ratio (KC Hydrology Manual, Table B-1) 

            1/12 = Conversion of rainfall depth in inches to feet 
 
The revision to the standard was chosen for consistency with the newly created multi-day detention 
basin sizing standard and to approximate the sump sizing criteria used by the City of Bakersfield in 
their application of 100yr 24hr rainfall event.  The new Development Standards also linked ISDD 
calculations to the application of rainfall/runoff methodology found in the Kern County Hydrology 
Manual.  Since the Hydrology Manual had adopted rainfall data found in NOAA Atlas 2, Volume XI, 
retention basin sizing was also tied to that data base. 
 
Data Update:  In May of 2011 the National Weather Service published NOAA Atlas 14, Volume 6, 
Version 2.0 for California.  As stated in the introduction of the publication, this document supersedes 
precipitation-frequency estimates found in NOAA Atlas 2, Volume 11 and NOAA Atlas 14 Volume 1, 
which covered Kern County’s desert region.  Gage data used in the precipitation-frequency analysis 
for NOAA Atlas 14, Volume 6 incorporates the latest, quality-verified rainfall information available up 
through June, 2010.  The precipitation-frequency data is now available to the public, via a graphic 
interface, at the Hydrometeorological Design Studies Center’s web site. 
(http://hdsc.nws.noaa.gov/hdsc/pfds/).  It contains both short and long duration, including multi-day 
rainfall data in tabular and graphic formats.  
 
Policy:  Retention basin sizing shall continue to be based upon runoff from the ISDD 5 day storm 
event from impervious area.  The equation is now;  
  

Runoff Volume (cu.ft.) = [(D10yr-5day)/12] (ai) (Area)     where; 
  
D10-5day = 10yr 5 day depth of rainfall (in.) obtained from NOAA Atlas 14, Vol 6, Ver. 2.0 
ai = average percentage of impervious area 
Area = Drainage area of total development (sq.ft.)  

 

http://hdsc.nws.noaa.gov/hdsc/pfds/


 

 

 

 

Example Problem; 

 

 

Determine the retention basin requirement for a 1.00 acre industrial development located in Bakersfield, CA (Lat. 

35.3940   Lon. -119.0505). Assume the development will have 95% imperviousness.  

 

1) Determine the 10yr 5 day depth of rainfall. Connect to the Precipitation Frequency Data Server at 

http://hdsc.nws.noaa.gov/hdsc/pfds/ 

2) Click the drop down box and select California or move the cursor onto the map of California and click the left 

mouse button. 

 

 

State: 
Choose a state (or click map)

 

 

  

 
 

 

 

3). Under Data Description select Data type (precipitation depth), Units (English) and Time series type (partial 

duration).  

4) Select Location ; .Manually enter Latitude and Longitude.  

5) Click submit button. 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/
http://www.statcounter.com/
http://www.statcounter.com/


 

 

 

 

 
 

 

 

 

 



 

 

 



 

 

 

6) Select 10yr 4day rainfall depth – 2.10 and 10yr 7 day rainfall depth – 2.36 

7) Plot points on log–log graph paper. 

 

 
      8) Read the solution for the 10 yr 5 day depth of rainfall– 2.20 inches  



 

 

 

 

 

9) Sump volume calculation: 

 

 
 Runoff Volume (cu.ft.) = [(D10yr-5day)/12] (ai) (Area) 
          = [(2.20)/12](0.95)(1.00 ac. x 43560 sq.ft/ac)  
          = 7,586.7 cu.ft or 7,590 cu.ft. 
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