
 
 

 
March 24, 2006 

 
 
TO: Ralph Reznick, Nonpoint Source Unit 
 Water Bureau 
 
FROM: Dave Fongers, Hydrologic Studies Unit 
 Land and Water Management Division 
 
SUBJECT: 90-Percent Annual Non-Exceedance Storms 
 
Michigan Department of Environmental Quality (MDEQ) Best Management Practice (BMP) 
guidelines recommend capture and treatment of 0.5 inches of runoff from a single site.  The 
runoff is then released over 24 to 48 hours or is allowed to infiltrate into the ground within 
72 hours.  However, this is only applicable to a single site.  Runoff from multiple or large sites 
may exhibit elevated pollutant concentrations longer, because the first flush runoff from some 
portions of the drainage area will take longer to reach the outlet.  For multiple sites or watershed 
wide design, it is better to capture and treat 90 percent of the runoff producing storms (Claytor, 
1996, pages 2-22 through 2-23, attached).  This "90 percent rule" effectively treats storm runoff 
that could be reaching the treatment at different times during the storm event.  It was designed 
to provide the greatest amount of treatment that is economically feasible.  This criterion is being 
considered for inclusion in the MDEQ's BMP guidebook. 
 
As requested, the Hydrologic Studies Unit of the Land and Water Management Division has 
completed an analysis of January 1948 through March 2005, National Oceanic and Atmospheric 
Administration climatological data, in order to statistically define 90-percent non-exceedance 
storms statewide.  The 90-percent non-exceedance storm is the storm where 90 percent of the 
runoff-producing storm rainfalls are equal to or less than the specified value.  The Center for 
Watershed Protection recommends using a runoff threshold of 0.10 inches, because impervious 
areas of the watershed are assumed to generate runoff beginning at approximately 0.10 inches 
of rainfall. 
 
Data from 13 weather stations were evaluated, as shown in Figure 1.  The selected weather 
stations include at least one station from within each of the ten Michigan climatic divisions, plus 
three additional stations to improve statewide coverage and comparability.  Statistics for this 
analysis are shown in Table 1. 
 
The limitations of this technique and methods to calculate water quality volumes and peak flows 
are further discussed by Claytor and Schueler in the attached reference.  Although the goal of 
this memo is simply to statistically define the 90-percent non-exceedance storms statewide, the 
attached information, or an adaptation of it, will need to be combined with the 90-percent 
non-exceedance storm information if it is to be meaningful in the BMP manual. 
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Figure 1: Selected Weather Stations 
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Table 1: Statistics for storms with more than 0.10" of rainfall at selected weather stations 
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Station Number 4328 1439 5816 4257 5531 0446 0146 7227 1361 3504 4641 2395 2103 
Climatic Section 1 2 3 4 5 6 7 8 9 10 
90-Percent  
Non-exceedance 
Storm 

0.95 0.87 0.84 0.77 0.78 0.93 0.93 0.92 0.87 1.00 0.90 0.91 0.90 

Period of Record 5/48- 
12/99 

12/49- 
3/05 

1/48- 
12/99 

5/48- 
12/99 

5/48- 
12/99 

6/48- 
12/99 

5/48- 
12/99 

1/48- 
12/99 

7/76- 
3/05 

5/48- 
12/99 

5/48- 
12/99 

1/57- 
12/99 

12/58- 
12/99 

Number of 
Storms 3151 3943 3772 4219 3564 4007 3602 3453 1957 4071 3395 2939 3191 

Minimum 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
Median 0.30 0.29 0.29 0.26 0.27 0.30 0.30 0.31 0.30 0.32 0.29 0.30 0.30 
Mean 0.44 0.41 0.41 0.39 0.38 0.43 0.45 0.44 0.43 0.46 0.42 0.44 0.43 
Maximum 5.45 4.41 4.18 3.26 3.13 4.21 9.33 5.51 9.01 3.95 4.95 4.18 4.34 

 
 
If you have any questions regarding our evaluation, please contact me at 517-373-0210. 
 
 
Attachment: Claytor, R.A., and T.R. Schueler. 1996. Design of Stormwater Filtering Systems. 
The Center for Watershed Protection, Silver Spring, MD, pages 2-16 through 2-29. 
 
cc: Steve Holden, WB 
 Ric Sorrell, LWMD 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 
 


