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State of the Practice 

• Detention strategies 
historically focused on 
extreme event flood control 
(10-100 year control). 

• Updates ~10 years ago added 
1-year control (match exist.) 

• Focus is now controlling 
smaller storms.  Why?... 

NPDES requirements 

Resident concerns 

Focus on streams & lakes 

 



     

APWA 5600 History 

• 1990 Criteria 

• Max site discharge rate in 100-year event = 1.8 cfs/acre.  

• 2003/2006 Criteria 

• Max site release rates for the 99%, 10% & 1% storm 

events limited to pre-developed conditions. 

• 2011 (current) Criteria 

• strategy options  

• comprehensive, frequent event, flood control 

• set cfs/ac allowable release rates 

• WQv control added to 50% storm for stream protection 

 



     

APWA “Hydrologic Controls” Subcommittee 

• Improve Section 5600 detention requirements:  

• Strategies for different communities and watersheds 

(greenfield vs. urban core) 

• “Match existing” can harm streams. 

• Ideal strategy to protect streams 

• Variabilities in determining “existing conditions” 

• Detention strategies yielding best flood reduction 

downstream?   

• How far downstream is reasonable to expect benefits? 

(compare to “10% rule”) 

 



Stream Protection: Hydro-Geomorphic Analysis 

 Source: Roesner et al. 
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Dr. McEnroe 2005 Paper 

• Hypothetical 200-acre watershed, Q100 impacts: 
•  Developed undetained = +66%  

•  Detention across entire watershed, 3 cfs/ac = -36% 

•  Detention in upper 2/3, 3 cfs/ac =  -17% 

•  Detention all sites, 5 cfs/ac = +7% 

•  Detention in upper 2/3, 5 cfs/ac = +9% 

 

• Larger Watersheds, 3 cfs/ac control on new 
developments: 

• 14 sq. mi. drainage area = +40% Q100 

• 5 sq. mi. drainage area = +8% Q100 

• 1-2 sq. mi. approx. “break even point” 

 

 



     

Committee Findings 

• Local agencies prefer set allowable release rate for 

detention facilities rather than “match existing” 

method. 

• Based on analysis of local rain and stream gage 

data, regional regression equations, and various 

technical papers (McEnroe, Urbonas, others), the 

ranges for release rates to provide downstream 

benefit are: 

• 0.3 to 0.7 cfs/acre in the 2-year event 

• 2.0 to 3.0 cfs/acre in the 100-year event 



     

Detention Strategies 

5601.5. City/agency evaluate watersheds and assign 

one of 3 strategies: 

1. Comprehensive Control (default): Stream 

Protection and Flood Control. 

2. Frequent Event Control for Stream Protection 

3. Extreme Event Flood Control 

 

 

 



     

1. Comprehensive Control 

• Peak runoff control provided for 50%, 10% and 1% 

chance storms  

• Control to 0.5, 2.0 and 3.0 cfs/ac, respectively 

• Extended detention of the 90% mean annual event 

storm  

• Provides broad protection of the receiving system. 

 

 



     

1. Comprehensive Control 

Application:  

• Downstream system is a natural stream  

• Local authority has identified downstream flooding of 

buildings, roads and infrastructure 

• Existing conditions 

• Future ultimate build-out conditions. 

 



     

2. Frequent Event Control 

• Protect downstream channels from erosion and 

water quality degradation: 

• Runoff control for the 50% and 10% storms (control to 0.5 

and 2.0 cfs/ac)  

• Extended detention control of the 90% mean annual event 



     

2. Frequent Event Control 

Application:   

• Mostly undeveloped watersheds  

• natural streams to be protected 

• downstream flooding of existing 

structures not present  

• downstream structures protected 

from future flooding through 

floodplain setback policy.  

 



     

3. Extreme Event Flood Control 

• Detention provided solely to reduce peak runoff 

rates in 10% and 1% events (controlled to 2.0 and 

3.0 cfs/ac) for downstream flood reduction.   

• Over-detention of peak release rates provides 

cumulative benefit for a reasonable distance 

downstream.  Strategy does not protect stream 

channels and banks from erosion.  

 



     

3. Extreme Event Flood Control 

Application:  

• Reduction of peak flood levels 

where flooding of downstream 

structures has been identified 

• Redevelopment and in-fill 

situations  

• Existing stream conditions 

already poor or amored 



     

Volume Comparisons 

Criteria Release Rates 
Storage Vol. 

(ac-ft) 

1991 APWA 
Q100 = 1.8 cfs/ac (approx. 

ex. Q10) 
4.0 

2006 APWA 
Match exist. 1-, 10-, 100-yr 

peak Q 
3.0 

2011 Comprehensive Strategy Control* WQv, 2-, 10-, 100-yr 4.9 

2011 Extreme Event Strategy Control* 10-, 100-yr 3.7 

2011 Frequent Event Strategy w/ 

10-year control 
Control* WQV, 2-, 10-yr 3.2 



     

Looking Ahead: Potential Future Changes 

• Growing knowledge of stream responses to 

urbanization  detention and stream buffer 

updates 

• Hydrology/rainfall data (NOAA 14) 

• Reasonable levels of service, ensuring value 

• Closer coordination with or incorporation of the 

BMP Manual. 

• Watershed Based Solutions – Wetlands and 

Buffers? 

 



  Questions? 


