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3.2.3 Rational Formula-Based Modified FAA Procedure 
The Rational Formula-based Federal Aviation Administration (FAA) (1966) detention sizing method 

(sometimes referred to as the “FAA Procedure”), as modified by Guo (1999a), provides a 

reasonable estimate of storage volume requirements for on-site detention facilities.  Again, this 

method provides sizing for one level of peak control only and not for multi-stage control facilities.   

The input required for this Rational Formula-based FAA volume calculation procedure includes: 

A = the area of the catchment tributary to the storage facility (acres) 

C = the runoff coefficient 

Qpo = the calculated 5-year or 10-year historic runoff release rate from pond (cfs) 

Tc = the time of concentration for the tributary catchment (see the RUNOFF chapter) (minutes) 

P1 = the 1-hour design rainfall depth (inches) at the site taken from the NOAA Atlas website 

using a site specific gage, for the relevant return frequency storms 

The calculations are best set up in a tabular (spreadsheet) form with each 5-minute increment in duration 

being entered in rows and the following variables being entered, or calculated, in each column: 

1. Storm Duration Time, T (minutes), up to 180 minutes.

2. Rainfall Intensity, I (inches per hour), calculated using Equation RA-3 from the RAINFALL

chapter.

3. Inflow volume, Vi (cubic feet), calculated as the cumulative volume at the given storm duration

using the equation:

( )TCIAVi 60= (SO-6) 

4. Outflow adjustment factor m (Guo 1999a):
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5. The calculated average outflow rate, Qav (cfs), over the duration T:

poav mQQ = (SO-8) 
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6. The calculated outflow volume, Vo, (cubic feet), during the given duration and the adjustment

factor at that duration calculated using the equation:

( )TQV avo 60= (SO-9) 

7. The required storage volume, Vs (cubic feet), calculated using the equation:

ois VVV −= (SO-10) 

The value of Vs increases with time, reaches a maximum value, and then starts to decrease.  The 

maximum value of Vs is the required storage volume for the detention facility.  Sample calculations using 

this procedure are presented in Design Example 6.2.  The modified FAA Worksheet of the UD-

Detention Spreadsheet performs these calculations (download from Weld County website). 
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6.0 DESIGN EXAMPLES 

 

6.2 Example—Rational Method Analysis 

Use the FAA method to determine the required detention volume for the 100-year storm event for a 15-

acre site that will have a developed percentage imperviousness of 45%.  The NRCS soil survey shows 

the site has hydrologic soil group B soils.  The allowable release rate from the basin has to be limited to 

the 10-year historic runoff value for the basin (based on a 2% imperviousness value).  The time of 

concentration has been calculated at 12 minutes.  The 100-year, 1-hour point precipitation is 2.6 inches. 

A runoff coefficient, C, of 0.51 is determined using Table RO-5 of the RUNOFF chapter (the 45% row 

and 100-year storm column of the type B soils table equals 0.51).  The calculations are shown in 

spreadsheet form UD-Detention workbook in Table SO-2. 
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The required storage volume is 43,607 cubic feet (approx. 1.0 acre-foot).  




