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This presentation discusses the effectiveness of This presentation discusses the effectiveness of 

stormwater retention ponds and their impact on stormwater retention ponds and their impact on 

stream temperaturestream temperature

Role of retention ponds in Role of retention ponds in 
controlling urban runoffcontrolling urban runoff

Empirical evaluation of pond at Empirical evaluation of pond at 
Kensington WoodsKensington Woods

Implications for pond Implications for pond 
modeling and designmodeling and design



Urbanization increases stormwater runoff Urbanization increases stormwater runoff 

rates and volumerates and volume

Virginia specifies that 2 yr/24 hr storm post development 
peak outflows must be at 2 yr/24 pre development levels



Ponds are designed to increase inflow to Ponds are designed to increase inflow to 

outflow lag timesoutflow lag times
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Anatomy of a wet stormwater retention pondAnatomy of a wet stormwater retention pond

Little oversight of ponds after they are built



Our goal was to monitor actual retention Our goal was to monitor actual retention 

pondsponds
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Rainfall, pond elevation, and pond designs were Rainfall, pond elevation, and pond designs were 

used to establish discharge ratesused to establish discharge rates
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DesignDesign--based elevation to discharge curves were based elevation to discharge curves were 

verified with the salt dilution methodverified with the salt dilution method
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No 1 yr/24 hr storms occurred, yet peak flows No 1 yr/24 hr storms occurred, yet peak flows 

frequently neared 1yr/24 hr levelsfrequently neared 1yr/24 hr levels

Kensington Storms, 2006

Occasional extreme maximum inflow and outflow points were Occasional extreme maximum inflow and outflow points were 
also observedalso observed
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Centroid to centroid lag times were low and Centroid to centroid lag times were low and 

project to be below regulationsproject to be below regulations
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Design storms used in plans and modeled Design storms used in plans and modeled 

2006 storms had below2006 storms had below--regulation centroid regulation centroid 

lag timeslag times
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Ironbound Temperature vs Discharge, Storm Day 174
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Mulberry outflow temperatures were lower Mulberry outflow temperatures were lower 

than upstream and downstream  than upstream and downstream  
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Conclusions and Recommendations  Conclusions and Recommendations  

Regulatory Regulatory 

Future Research Future Research 

Require centroid lags in the design 
plans

Future Research Future Research 

Continue data collection, particularly salt dilution

Refine allowed modeling input data 

Model temperature along a stream

Collect temperature data year round
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