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STORMWATER MANAGEMENT
MAINTENANCE TRAINING

 

 

¢Ƙƛǎ {ǘƻǊƳǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ ¢ǊŀƛƴƛƴƎ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ƎƛǾŜ ŀƴ ƻǾŜǊǾƛŜǿ 
ǊŜƎŀǊŘƛƴƎ ǘƘŜ {ǘƻǊƳǿŀǘŜǊ .Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎ όƻǊ ά.atǎέύ ŀƴŘ ǘƘŜ 
ƳŀƛƴǘŜƴŀƴŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǳƴŘŜǊ ǘƘŜ bŜǿ WŜǊǎŜȅ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ /ƻŘŜ тΥу-
рΦуΣ ǿƘƛŎƘ ŀǊŜ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƘŜ {ǘƻǊƳǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ wǳƭŜǎΣ ŀǎ ǿŜƭƭ ŀǎ 
ǘƘŜ ǾŀǊƛƻǳǎ aǳƴƛŎƛǇŀƭ {ǘƻǊƳǿŀǘŜǊ DŜƴŜǊŀƭ tŜǊƳƛǘǎ ƛǎǎǳŜŘ ǳƴŘŜǊ bΦWΦ!Φ/Φ 
тΥмп!Φ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘƛǎ ǊŜƎǳƭŀǘƻǊȅ ŀƴŘ ǇŜǊƳƛǘǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘΣ ǘƘƛǎ ǘǊŀƛƴƛƴƎ 
ǇǊƻǾƛŘŜǎ ŀ ƘƻƭƛǎǘƛŎ ǾƛŜǿ ƻŦ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ǿƻǊƪ ǘƘŀǘ ŜƴǎǳǊŜǎ ǘƘŜ {ǘƻǊƳǿŀǘŜǊ 
.atǎ ŦǳƴŎǘƛƻƴ ǿŜƭƭΦ    
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*Introduction to Stormwater Management 
and Stormwater BMPs

*Maintenance of Stormwater BMPs

*Example: Using a Checklist

*Example: Maintenance Issues

Overview

 

 

¢Ƙƛǎ ǘǊŀƛƴƛƴƎ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ǇŀǊǘǎ ŎƻǾŜǊƛƴƎ ŦƻǳǊ ǘƻǇƛŎǎΥ  
 
¢ƘŜ ŦƛǊǎǘ ǇŀǊǘΣ LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ {ǘƻǊƳǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ ŀƴŘ {ǘƻǊƳǿŀǘŜǊ .atǎ ǇǊƻǾƛŘŜǎ ŀ ƎŜƴŜǊŀƭ 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ {ǘƻǊƳǿŀǘŜǊ .Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎΣ ǘƘŀǘ ƛǎΣ Ƙƻǿ ǘƘŜȅ ŦǳƴŎǘƛƻƴΣ ǿƘŀǘ ǘƘŜȅ ƭƻƻƪ ƭƛƪŜΣ 
ŀƴŘ ǘƘŜ ōŀǎƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜȅ ǿƻǊƪ ŎƻǊǊŜŎǘƭȅΦ  
 
¢ƘŜ ǎŜŎƻƴŘ ǇŀǊǘ ŎƻǾŜǊǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƘǊŜŜ ǘƻǇƛŎǎΥ 
 
aŀƛƴǘŜƴŀƴŎŜ ƻŦ {ǘƻǊƳǿŀǘŜǊ .atǎ - ǘƘŜ ŜƭŜƳŜƴǘǎ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǘƘŜ ǘƻƻƭǎ ǘƻ ŀǎǎǳǊŜ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƛǎ 
ǇǊƻǇŜǊƭȅ ǇŜǊŦƻǊƳŜŘΦ   
 
!ƴ ŜȄŀƳǇƭŜ ƻŦ ǳǎƛƴƎ ŀ ŎƘŜŎƪƭƛǎǘ ǘƻ ƛƴǎǇŜŎǘ ŀ .atΦ   
 
9ȄŀƳǇƭŜǎ ƻŦ ŎƻƳƳƻƴƭȅ ƻŎŎǳǊǊƛƴƎ ƳŀƛƴǘŜƴŀƴŎŜ ƛǎǎǳŜǎΦ 
 
 
 

  



Slide 3 

 

Part 1 
Introduction to

Stormwater Management 
&

Stormwater BMPs
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*Impervious Surface generates more runoff than 
vegetative cover

*Potential problems created by runoff

VFlooding

VIncreased stream pollution

VErosion

VReduction of groundwater recharge

 

 

²Ƙȅ Řƻ ǿŜ ƴŜŜŘ ǘƻ ƳŀƴŀƎŜ ǎǘƻǊƳǿŀǘŜǊΚ ²ƘŜƴ ƛǘ ǊŀƛƴǎΣ ǎƻƳŜ ƻŦ ǘƘŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǿƛƭƭ ǎƻŀƪ ƛƴǘƻ ǘƘŜ ƎǊƻǳƴŘ ǘƻ 
ŜƛǘƘŜǊ ōŜ ŀōǎƻǊōŜŘ ōȅ Ǉƭŀƴǘǎ ƻǊ ǿƛƭƭ ƳƛƎǊŀǘŜ ƛƴǘƻ ƎǊƻǳƴŘǿŀǘŜǊΦ  ¢ƘŜ ǊŜǎǘ ōŜŎƻƳŜǎ ǊǳƴƻŦŦΣ ǿƘƛŎƘ Ŧƭƻǿǎ ǘƻ ƴŜŀǊōȅ 
ǎǘǊŜŀƳǎΣ ǎǘƻǊƳǿŀǘŜǊ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳǎΣ ƻǊ ǘƻ ƭƻǿŜǊ ƭȅƛƴƎ ŀǊŜŀǎΦ 
 
Iƻǿ ƳǳŎƘ Ǌŀƛƴ ƛǎ ǊŜǘŀƛƴŜŘ ƛƴ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ Ƙƻǿ ƳǳŎƘ Ǌŀƛƴ ōŜŎƻƳŜǎ ǊǳƴƻŦŦ ŀǊŜΣ ƎŜƴŜǊŀƭƭȅ ǎǇŜŀƪƛƴƎΣ ŀŦŦŜŎǘŜŘ 
ōȅ ǘƘŜ ǘȅǇŜ ƻŦ ƭŀƴŘ ŎƻǾŜǊΦ   
 
LŦ ǘƘŜ ƭŀƴŘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ǾŜƎŜǘŀǘƛƻƴΣ ǘƘŜ ǎƻƛƭ ŀƴŘ ǘƘŜ Ǉƭŀƴǘǎ ǿƛƭƭ ƛƴǘŜǊŎŜǇǘ ŀ ŦŀƛǊ ǇƻǊǘƛƻƴ ƻŦ Ǌŀƛƴ ŀƴŘ ǇǊƻŘǳŎŜ ƭŜǎǎ 
ǊǳƴƻŦŦΦ  
 
LŦ ǘƘŜ ƭŀƴŘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƘŀǊŘΣ ǎƳƻƻǘƘ ƛƳǇŜǊǾƛƻǳǎ ǎǳǊŦŀŎŜǎΣ ƭƛƪŜ ŀǎǇƘŀƭǘ ŀƴŘ ǎƻƭƛŘ ŎƻƴŎǊŜǘŜΣ Ƴƻǎǘ ƻŦ ǘƘŜ Ǌŀƛƴ 
ŦŀƭƭƛƴƎ ƻƴ ǘƘŜ ƛƳǇŜǊǾƛƻǳǎ ǎǳǊŦŀŎŜ ǿƛƭƭ ōŜŎƻƳŜ ǊǳƴƻŦŦΦ  ¢Ƙƛǎ ǊǳƴƻŦŦ ǿƛƭƭ ǿŀǎƘ ǇƻƭƭǳǘŀƴǘǎΣ ǎǳŎƘ ŀǎ ǇŀǊǘƛŎƭŜǎ ŦǊƻƳ ŀ 
ŎŀǊΩǎ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎΣ ǘǊŀǎƘΣ ŀƴŘ ƻƛƭ ƻǊ ƎǊŜŀǎŜ ǘƘŀǘ ǿŀǎ ǇǊŜǾƛƻǳǎƭȅ ŘŜǇƻǎƛǘŜŘ ƻƴ ǘƘŜ ƛƳǇŜǊǾƛƻǳǎ ǎǳǊŦŀŎŜǎΣ ƛƴǘƻ 
ƴŜŀǊōȅ ǎǘǊŜŀƳǎ ŀƴŘ ǇƻƭƭǳǘŜ ǘƘŜ ǿŀǘŜǊΦ   
 
¢ƘŜ ǊǳƴƻŦŦ ŦǊƻƳ ǘƘŜ ƛƳǇŜǊǾƛƻǳǎ ǎǳǊŦŀŎŜǎ Ƴŀȅ ŎŀǳǎŜ ŎƻƴŎŜƴǘǊŀǘŜŘ Ŧƭƻǿ ǿƘƛŎƘ Ŏŀƴ ǘƘŜƴ ŎŀǳǎŜ ŦƭƻƻŘƛƴƎ ŀƴŘ ǎƻƛƭ 
ŜǊƻǎƛƻƴ ƻƴ ƴŜƛƎƘōƻǊƛƴƎ ƭŀƴŘǎΦ  
 
¢ƘŜǊŜŦƻǊŜΣ ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦ ƴŜŜŘǎ ǘƻ ōŜ ǇǊƻǇŜǊƭȅ ƳŀƴŀƎŜŘ ǘƻ ŀǾƻƛŘ ƛƴŎǊŜŀǎƛƴƎ ǇƻƭƭǳǘƛƻƴΣ ŦƭƻƻŘƛƴƎΣ ŀƴŘ 
ŜǊƻǎƛƻƴΦ  
 
/ƻƴǎǘǊǳŎǘƛƻƴ ǿƘƛŎƘ ǊŜǎǳƭǘǎ ƛƴ ƛƴŎǊŜŀǎŜŘ ǊǳƴƻŦŦ ŀƭǎƻ ƭŜŀŘǎ ǘƻ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜŎƘŀǊƎŜΦ 
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*Stormwater Best Management 
Practices (BMPs)

 

 

¢ƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ ǇǊƻǘŜŎǘǎ ǘƘŜ ǿŀǘŜǊǎ ƻŦ ǘƘŜ {ǘŀǘŜ ǘƘǊƻǳƎƘ Ƴŀƴȅ ƳŜŀƴǎΣ ǎƻƳŜ ƻŦ 
ǿƘƛŎƘ ƛƴŎƭǳŘŜ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ƳŀƴŀƎŜ ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦ ŦǊƻƳ ƳŀƧƻǊ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ 
aǳƴƛŎƛǇŀƭ {ǘƻǊƳǿŀǘŜǊ DŜƴŜǊŀƭ tŜǊƳƛǘ tǊƻƎǊŀƳΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǇŜǊƳƛǘǎ ƛǎǎǳŜŘ ǘƻ IƛƎƘǿŀȅ !ƎŜƴŎƛŜǎΣ aǳƴƛŎƛǇŀƭ 
{ŜǇŀǊŀǘŜ {ǘƻǊƳ {ŜǿŜǊ {ȅǎǘŜƳǎ όάa{пǎέύΣ ŀƴŘ tǳōƭƛŎ /ƻƳǇƭŜȄŜǎΦ ¦ƴŘŜǊ ǘƘŜǎŜ ǊǳƭŜǎ ŀƴŘ ǇŜǊƳƛǘǎΣ ǎǘƻǊƳǿŀǘŜǊ 
ƳŀƴŀƎŜƳŜƴǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǊǳƴƻŦŦ ŦƻǊ ǇƻƭƭǳǘŀƴǘǎΣ ƛƴŎǊŜŀǎŜǎ ƛƴ ŦƭƻǿΣ ŜǊƻǎƛƻƴΣ ŀƴŘ 
ŀǇǇƭƛŎŀōƭŜ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎǎǳŜǎΦ  
 
¢ƻ ƳŜŜǘ ǘƘƻǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ƳŜŀǎǳǊŜǎΣ ŀǎ ƪƴƻǿƴ ŀǎ {ǘƻǊƳǿŀǘŜǊ .Ŝǎǘ aŀƴŀƎŜƳŜƴǘ 
tǊŀŎǘƛŎŜǎ ƻǊ .atǎΣ ŀǊŜ ŎƻƳƳƻƴƭȅ ǳǘƛƭƛȊŜŘ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎΦ .ŀǎƛŎŀƭƭȅΣ 
ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦ Ŧƭƻǿǎ ǘƘǊƻǳƎƘ ŀ .atΣ ǿƘƛƭŜ ǊŜƳƻǾƛƴƎ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ ǘƘŜ ǊǳƴƻŦŦΣ ǊŜŘǳŎƛƴƎ ǘƘŜ ǊŀǘŜ ƻǊ 
ǾƻƭǳƳŜ ƻŦ ŦƭƻǿΣ ŀƴŘ ǘƘŜƴ ǊŜŎƘŀǊƎƛƴƎ ƎǊƻǳƴŘǿŀǘŜǊΦ  /ƭŜŀƴŜǊ ǊǳƴƻŦŦ ƛǎ ǘƘŜƴ ǎŀŦŜƭȅ ŘƛǎŎƘŀǊƎŜŘ ƛƴǘƻ ŀ ƴŜŀǊōȅ 
ǎǘǊŜŀƳΣ ǘƘŜ ƎǊƻǳƴŘ ŀǎ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜŎƘŀǊƎŜΣ ŀ ƳǳƴƛŎƛǇŀƭ ǎŜǇŀǊŀǘŜ ǎǘƻǊƳ ǎŜǿŜǊ ǎȅǎǘŜƳΣ ŀ ŎƻƳōƛƴŜŘ ǎŜǿŜǊ 
ƻǾŜǊŦƭƻǿΣ ƻǊ ŀƴ ŀǊŜŀ ƭƻŎŀǘŜŘ ŀǘ ŀ ƭƻǿŜǊ ŜƭŜǾŀǘƛƻƴΦ 
 
 

  



Slide 6 

 

Stormwater BMPs
Basic Functions

BMP

*Flood and Erosion Control

VRetain large volume of runoff in a basin and discharge it 
at a slower rate after the storm event

ҐDetention Basin

ҐWet Pond

ҐConstructed Wetland

 

 

IŜǊŜΣ ǿŜ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ōǊƛŜŦƭȅ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǎǘƻǊƳǿŀǘŜǊ .atǎΦ ¢Ƙƛǎ ƛǎ ƛƳǇƻǊǘŀƴǘ ōŜŎŀǳǎŜ ƻƴŜ ƻŦ 
Ǝƻŀƭǎ ƻŦ ǇŜǊŦƻǊƳƛƴƎ ƳŀƛƴǘŜƴŀƴŎŜ ƛǎ ǘƻ ƪŜŜǇ ǘƘŜ .atǎ ŦǳƴŎǘƛƻƴƛƴƎ ŀǎ ǘƘŜȅ ŀǊŜ ƛƴǘŜƴŘŜŘΦ .ȅ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ 
ōŀǎƛŎ ŦǳƴŎǘƛƻƴǎ ƻŦ .atǎΣ ȅƻǳ ǿƛƭƭ ƘŀǾŜ ŀ ōŜǘǘŜǊ ǎŜƴǎŜ ƻŦ ǿƘŀǘ ǎƘŀƭƭ ōŜ ŘƻƴŜ ƻǊ ǿƘŀǘ ǎƘŀƭƭ ƴƻǘ ōŜ ŘƻƴŜ ƛƴ ȅƻǳǊ 
ƳŀƛƴǘŜƴŀƴŎŜ ǿƻǊƪΦ 
 
{ǘƻǊƳǿŀǘŜǊ .atǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇŜǊŦƻǊƳ Ǉƻƭƭǳǘƛƻƴ ŎƻƴǘǊƻƭΣ ŦƭƻƻŘ ŎƻƴǘǊƻƭΣ ŀƴŘ ŜǊƻǎƛƻƴ ŎƻƴǘǊƻƭΣ ŀǎ ǿŜƭƭ ŀǎ 
ǇǊƻǾƛŘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜŎƘŀǊƎŜΦ  Lƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ŦƭƻƻŘ ŎƻƴǘǊƻƭΣ ǘƘŜ .at ǊŜǘŀƛƴǎ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǊǳƴƻŦŦ 
ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ ŘǊŀƛƴŀƎŜ ŀǊŜŀΣ ŀƴŘ ǘƘŜƴ ǊŜƭŜŀǎŜǎ ǘƘŜ ǊǳƴƻŦŦ ǎƭƻǿƭȅΦ   5ŜǘŜƴǘƛƻƴ ōŀǎƛƴǎΣ ǿŜǘ ǇƻƴŘǎΣ ŀƴŘ 
ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎ ŀǊŜ .atǎ ǘƘŀǘ ŎƻƴǘǊƻƭ ŦƭƻƻŘƛƴƎΦ  {ƻƳŜ ƻŦ ǘƘŜǎŜ .atǎ ǿƛƭƭ ŘƛǎŎƘŀǊƎŜ ǘƘŜ ǊǳƴƻŦŦ ŜƴǘƛǊŜƭȅ 
ŀƴŘ ŜƳǇǘȅ ŎƻƳǇƭŜǘŜƭȅΣ ōǳǘ ǎƻƳŜ ƻŦ ǘƘŜ .atǎ ǿƛƭƭ ǊŜǘŀƛƴ ǎƻƳŜ ŘŜǇǘƘ ƻŦ ǿŀǘŜǊ ŀŦǘŜǊ ŘƛǎŎƘŀǊƎƛƴƎ ǊǳƴƻŦŦΦ  ²Ŝ ǿƛƭƭ 
ŘƛǎŎǳǎǎ ǘƘŜǎŜ .atǎ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ƭŀǘŜǊΦ 
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Stormwater BMPs
Basic Functions -Pollution Control

BMP

BMP

VInfiltrate runoff and retain pollutants
ҐInfiltration Basin
ҐSand Filter
ҐBioretention System
ҐPervious Pavement with Storage Bed

VRetain runoff and settle pollutants
ҐExtended Detention Basin
ҐWet Pond
ҐConstructed Wetlands
ҐGravel Wetlands

VIntercept pollutants with vegetation
ҐGrass Swale
ҐVegetative Filter Strip

 

 

CƻǊ Ǉƻƭƭǳǘƛƻƴ ŎƻƴǘǊƻƭΣ ǎǘƻǊƳǿŀǘŜǊ .atǎ ǳǎŜ ǘƘǊŜŜ ǇǊƛƳŀǊȅ ƳŜŎƘŀƴƛǎƳǎ ς ƛƴŦƛƭǘǊŀǘƛƻƴΣ ǎŜǘǘƭƛƴƎ ŀƴŘ ǾŜƎŜǘŀǘƛǾŜ 
ǳǇǘŀƪŜ ƻǊ ŦƛƭǘŜǊƛƴƎΦ  ! ǎǘƻǊƳǿŀǘŜǊ .at Ŏŀƴ ŎƻƭƭŜŎǘ ǊǳƴƻŦŦ ƛƴ ŀ ōŀǎƛƴΣ ŀƴŘ ƭŜǘ ǘƘŜ ǊǳƴƻŦŦ Ǝƻ ǘƘǊƻǳƎƘ ǘƘŜ ōŀǎƛƴ 
ōƻǘǘƻƳ ƛƴǘƻ ǘƘŜ ǎǳōǎƻƛƭΦ ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ ƛƴŦƛƭǘǊŀǘƛƻƴΦ !ŦǘŜǊ ŀƭƭ ǘƘŜ ǊǳƴƻŦŦ ƛǎ ƛƴŦƛƭǘǊŀǘŜŘΣ ǎŜŘƛƳŜƴǘǎ ŀƴŘ Ǉƻƭƭǳǘŀƴǘǎ ǿƛƭƭ 
ōŜ ƪŜǇǘ ǿƛǘƘƛƴ ǘƘŜ ōŀǎƛƴΦ LƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴǎΣ ǎŀƴŘ ŦƛƭǘŜǊǎ ŀƴŘ ōƛƻǊŜǘŜƴǘƛƻƴ ǎȅǎǘŜƳǎ ŀǊŜ ǘƘǊŜŜ ŜȄŀƳǇƭŜǎ ƻŦ .atǎ 
ǘƘŀǘ ǳǎŜ ƛƴŦƛƭǘǊŀǘƛƻƴ ŀǎ ŀ Ǉƻƭƭǳǘƛƻƴ ŎƻƴǘǊƻƭ ƳŜŎƘŀƴƛǎƳΦ 
 
!ƴƻǘƘŜǊ ǿŀȅ ǎǘƻǊƳǿŀǘŜǊ .atǎ ǊŜƳƻǾŜ Ǉƻƭƭǳǘŀƴǘǎ ƛǎ ōȅ ŎƻƭƭŜŎǘƛƴƎ ǊǳƴƻŦŦ ƛƴ ŀ ōŀǎƛƴ ŀƴŘ ƪŜŜǇƛƴƎ ǘƘŜ ǊǳƴƻŦŦ ŦƻǊ ŀ 
ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΦ ²ƘƛƭŜ ǘƘŜ ǊǳƴƻŦŦ ƛǎ ŎƻƴǘŀƛƴŜŘΣ ƎǊŀǾƛǘȅ ŎŀǳǎŜǎ ƘŜŀǾȅ ǎƻƭƛŘǎ όŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƻǘŀƭ ǎǳǎǇŜƴŘŜŘ 
ǎƻƭƛŘǎύ ŀƴŘ Ǉƻƭƭǳǘŀƴǘǎ ǘƻ ǎŜǘǘƭŜ ƻƴ ǘƘŜ ōŀǎƛƴ ōƻǘǘƻƳ ǿƘƛƭŜ ǘƘŜ ŎƭŜŀƴŜǊ ǊǳƴƻŦŦ ƛǎ ŘƛǎŎƘŀǊƎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ōŀǎƛƴ 
ƻǳǘƭŜǘ ǇƛǇŜΦ 9ȄǘŜƴŘŜŘ ŘŜǘŜƴǘƛƻƴ ōŀǎƛƴǎΣ ǿŜǘ ǇƻƴŘǎΣ ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎΣ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎ ŀǊŜ 
ŜȄŀƳǇƭŜǎ ǘƘŀǘ ǳǎŜ ǎŜǘǘƭƛƴƎ ŀǎ ŀ Ǉƻƭƭǳǘƛƻƴ ŎƻƴǘǊƻƭ ƳŜŎƘŀƴƛǎƳΦ 
 
¢ƘŜ ǘƘƛǊŘ ǿŀȅ ǘƻ ǊŜƳƻǾŜ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ ǊǳƴƻŦŦ ƛǎ ōȅ ŀƭƭƻǿƛƴƎ ƛǘ ǘƻ Ŧƭƻǿ ǘƘǊƻǳƎƘ ŀ ǾŜƎŜǘŀǘŜŘ ŀǊŜŀΦ  tƻƭƭǳǘŀƴǘǎ 
ŀǊŜ ŜƛǘƘŜǊ ŦƛƭǘŜǊŜŘ ƻǳǘ ōȅ ǇƘȅǎƛŎŀƭ ŎƻƴǘŀŎǘ ƻǊ ǘŀƪŜƴ ǳǇ ōȅ ǘƘŜ Ǉƭŀƴǘǎ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ǊƻƻǘǎΦ 9ȄŀƳǇƭŜǎ ƻŦ .atǎ ǘƘŀǘ 
ǳǎŜ ǾŜƎŜǘŀǘƛǾŜ ǳǇǘŀƪŜ ƻǊ ŦƛƭǘŜǊƛƴƎ ƛƴŎƭǳŘŜ ǾŜƎŜǘŀǘƛǾŜ ŦƛƭǘŜǊ ǎǘǊƛǇǎ ŀƴŘ ƎǊŀǎǎ ǎǿŀƭŜǎΦ {ǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎ 
ŀƭǎƻ ǳǎŜ ǾŜƎŜǘŀǘƛǾŜ ǳǇǘŀƪŜΣ ƛƴ ǇŀǊǘΣ ǘƻ ǊŜƳƻǾŜ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦΦ  !ƴ ŀŘŘƛǘƛƻƴŀƭ ōƛƻŎƘŜƳƛŎŀƭ 
ǊŜŀŎǘƛƻƴ ŀƭǎƻ ǘŀƪŜǎ ǇƭŀŎŜ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴŦƛƴŜǎ ƻŦ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ōŜŘ ǘƻ ǊŜƳƻǾŜ ƴƛǘǊƻƎŜƴ ŦǊƻƳ ǘƘŜ ǊǳƴƻŦŦΦ 
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Stormwater BMPs
Basic Functions ɀGroundwater Recharge

BMP VInfiltrate runoff into the ground
ҐInfiltration Basin
ҐSand Filter
ҐBioretention System
ҐDry Well
ҐPervious Pavement with Storage Bed

 

 

CƻǊ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜŎƘŀǊƎŜΣ ǎǘƻǊƳǿŀǘŜǊ .atǎ ǳǎŜ ƛƴŦƛƭǘǊŀǘƛƻƴ ǘƻ ŘƛǊŜŎǘ ǊǳƴƻŦŦ ƛƴǘƻ ǘƘŜ ƎǊƻǳƴŘΣ ōŜƭƻǿ ǘƘŜ Ǌƻƻǘ 
ȊƻƴŜ ƻŦ ǇƭŀƴǘǎΣ ǿƘŜǊŜ ƛǘ ƘŜƭǇǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǘŀōƭŜΦ  ! ǎǘƻǊƳǿŀǘŜǊ .at Ŏŀƴ ŎƻƭƭŜŎǘ ǊǳƴƻŦŦ ƛƴ ŀ 
ōŀǎƛƴΣ ǿƘŜǊŜ ƛǘ ǎƻŀƪǎ ǘƘǊƻǳƎƘ ǘƘŜ ōŀǎƛƴ ōƻǘǘƻƳ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘǊŜŀǘƳŜƴǘΣ ǿƛǘƘ ŎƭŜŀƴ ǊǳƴƻŦŦ ƛƴŦƛƭǘǊŀǘƛƴƎ ƛƴǘƻ ǘƘŜ 
ǎǳōǎƻƛƭΦ ¢ƘŜ ǊŜǎǳƭǘ ƛǎ ǘƘŀǘ ǎŜŘƛƳŜƴǘǎ ǿƛƭƭ ōŜ ǘǊŀǇǇŜŘ ƻƴ ǘƘŜ ōŀǎƛƴ ōƻǘǘƻƳ ŀƴŘ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ǊŜǘŀƛƴŜŘ ƛƴ ǘƘŜ 
ōŀǎƛƴ ƳŜŘƛŀΦ LƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴǎΣ ǎŀƴŘ ŦƛƭǘŜǊǎΣ ŀƴŘ ōƛƻǊŜǘŜƴǘƛƻƴ ǎȅǎǘŜƳǎ ǘƘŀǘ ƘŀǾŜ ƴƻ ǳƴŘŜǊŘǊŀƛƴ ǇƛǇŜǎΣ ŘǊȅ ǿŜƭƭǎΣ 
ŀƴŘ ǇŜǊǾƛƻǳǎ ǇŀǾŜƳŜƴǘ ǎȅǎǘŜƳǎ ǿƛǘƘ ǎǘƻǊŀƎŜ ōŜŘǎ ŀǊŜ ŜȄŀƳǇƭŜǎ ƻŦ .atǎ ǘƘŀǘ ǳǎŜ ƛƴŦƛƭǘǊŀǘƛƻƴ ŀǎ ŀ Ǉƻƭƭǳǘƛƻƴ 
ŎƻƴǘǊƻƭ ƳŜŎƘŀƴƛǎƳΦ 
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*Dry-Basin Type
VInfiltration Basin, Sand Filter, Detention Basin, Bioretention System, 

Dry Well, Pervious Pavement

*Wet-Basin Type

VWet Pond, Constructed Wetlands, Subsurface Gravel Wetlands

*Vegetative Type

VGrass Swale, Vegetative Filter Strip

*MTDs (Manufactured Treatment Devices)

Types of Stormwater BMPs

Dry-Basin Type Wet-Basin Type Vegetative Type MTDs

 

 

!ŦǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ƻŦ ǎǘƻǊƳǿŀǘŜǊ .atǎΣ ƭŜǘΩǎ ǘŀƪŜ ŀ ƳƻƳŜƴǘ ǘƻ ǎŜŜ ǿƘŀǘ ōŀǎƛŎ ŀǘǘǊƛōǳǘŜǎ ŀǊŜ 
ƴƻǊƳŀƭƭȅ ǇǊŜǎŜƴǘΦ  DŜƴŜǊŀƭƭȅΣ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǳǊǇƻǎŜǎΣ ǘƘŜ {ǘƻǊƳǿŀǘŜǊ .atǎ Ŏŀƴ ōŜ ŎŀǘŜƎƻǊƛȊŜŘ ƛƴǘƻ ŦƻǳǊ 
ǘȅǇŜǎ - 5Ǌȅ-.ŀǎƛƴǎΣ ²Ŝǘ-.ŀǎƛƴǎΣ ±ŜƎŜǘŀǘƛǾŜ .atǎΣ ŀƴŘ aŀƴǳŦŀŎǘǳǊŜŘ ¢ǊŜŀǘƳŜƴǘ 5ŜǾƛŎŜǎΦ  
 
CƻǊ ǘƘŜ 5Ǌȅ-.ŀǎƛƴ ǘȅǇŜΣ ǘƘŜ ǎǘƻǊƳǿŀǘŜǊ ōŀǎƛƴ ƴƻǊƳŀƭƭȅ Ƙŀǎ ƴƻ ǿŀǘŜǊ ƛƴ ƛǘ ŀƴŘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ōŀǎƛƴ ōƻǘǘƻƳ ƛǎ 
ŘǊȅΣ ƛŦ ƛǘ Ƙŀǎ ƴƻǘ ǊŀƛƴŜŘ ƛƴ ǘƘŜ Ǉŀǎǘ ǘƘǊŜŜ ŘŀȅǎΦ   
 
CƻǊ ǘƘŜ ²Ŝǘ-.ŀǎƛƴ ǘȅǇŜΣ ǘƘŜ ōŀǎƛƴ ƛǎ ŀƭǿŀȅǎ ŦƛƭƭŜŘ ǿƛǘƘ ŎƻƭƭŜŎǘŜŘ ǊǳƴƻŦŦΦ  
 
CƻǊ ǘƘŜ ±ŜƎŜǘŀǘƛǾŜ .atǎΣ  ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǾŜƎŜǘŀǘƛǾŜ ŀǊŜŀ ƛǎ ƴƻǊƳŀƭƭȅ ŘǊȅΣ ŀƴŘ ǿŀǘŜǊ ƻǊ ǇƻƴŘƛƴƎ ǎƘƻǳƭŘ ƴƻǘ ōŜ 
ǾƛǎƛōƭŜ ǿƛǘƘƛƴ ǘƘŀǘ ŀǊŜŀ ƛŦ ƛǘ Ƙŀǎ ƴƻǘ ǊŀƛƴŜŘ ƛƴ ǘƘŜ Ǉŀǎǘ ǘƘǊŜŜ ŘŀȅǎΦ    
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*Dry-Basin Type
VInfiltrates runoff into ground

ҐPollutants captured at the surface

ҐInfiltration Basin, Sand Filter, Detention Basin, Bioretention 
System, and Pervious Pavement

VRetains runoff and discharges it slowly (Flood Control)

ҐPollutants settle on the bottom

ҐExtended Detention Basin

Stormwater BMPs

Dry-Basin Type Wet-Basin Type Vegetative Type MTDs

 

 

¢ƻ ǊŜƛǘŜǊŀǘŜΣ ŘǊȅ-ōŀǎƛƴ ǘȅǇŜ .atǎ ŀǊŜ ƴƻǊƳŀƭƭȅ ŜƳǇǘȅ ƻŦ ǿŀǘŜǊΣ ƳŜŀƴƛƴƎ ƴƻ ǾƛǎƛōƭŜ ǿŀǘŜǊ ƻǊ ǇƻƴŘƛƴƎ ƛƴ ǘƘŜ 
ōƻǘǘƻƳ ƻŦ ǘƘŜ .atΦ ¢Ƙƛǎ ǘȅǇŜ ƛƴŎƭǳŘŜǎ ƛƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴǎΣ ǎŀƴŘ ŦƛƭǘŜǊǎΣ όŜȄǘŜƴŘŜŘύ ŘŜǘŜƴǘƛƻƴ ōŀǎƛƴǎΣ ōƛƻǊŜǘŜƴǘƛƻƴ 
ǎȅǎǘŜƳǎΣ ŀƴŘ ǇŜǊǾƛƻǳǎ ǇŀǾŜƳŜƴǘΦ  
 
¢ƘŜǎŜ .atǎ ǊŜƳƻǾŜ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ ǊǳƴƻŦŦ ōȅ ǘǊŀǇǇƛƴƎ ǘƘŜƳ ŀǘ ǘƘŜ ǎǳǊŦŀŎŜ ǿƘƛƭŜ ǊǳƴƻŦŦ ǎƻŀƪǎ ǘƘǊƻǳƎƘ ǘƘŜ 
ōƻǘǘƻƳ ƻŦ ǘƘŜ ōŀǎƛƴ ƛƴǘƻ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƭŀȅŜǊǎΦ 
 
¢ƘŜ όŜȄǘŜƴŘŜŘύ ŘŜǘŜƴǘƛƻƴ ōŀǎƛƴ ƘƻƭŘǎ ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦ ŀƴŘ ŘƛǎŎƘŀǊƎŜǎ ƛǘ ǎƭƻǿƭȅ ƻǾŜǊ ŀ ǇǊƻƭƻƴƎŜŘ ǇŜǊƛƻŘ ƻŦ 
ǘƛƳŜΣ ǇǊƻǾƛŘƛƴƎ ŦƭƻƻŘ ŎƻƴǘǊƻƭΦ Lǘ Ƴŀȅ ǘŀƪŜ мл ǘƻ мн ƘƻǳǊǎ ǘƻ ŜƳǇǘȅ Ƴƻǎǘ ƻŦ ǘƘŜ ǊǳƴƻŦŦ ŎƻƭƭŜŎǘŜŘ ƛƴ ŀ ŘŜǘŜƴǘƛƻƴ 
ōŀǎƛƴΣ ŀƴŘ ǘŀƪŜ ǳǇ ǘƻ тн ƘƻǳǊǎ ǘƻ ŜƴǘƛǊŜƭȅ ŘǊŀƛƴ ǘƘŜ ōŀǎƛƴΦ  ¢ƘŜ ŘŜǘŜƴǘƛƻƴ ōŀǎƛƴ ǊŜƳƻǾŜǎ Ǉƻƭƭǳǘŀƴǘǎ Ǿƛŀ ǎŜǘǘƭƛƴƎΦ 
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Sand Filter

http://www.montgomerycountymd.gov/DEP/water/sand-filter.html

Stormwater BMPs: Dry-BasinType
Infiltration Basin

NJDOT

 

 

IŜǊŜ ŀǊŜ ǎŎƘŜƳŀǘƛŎ ǾƛŜǿǎ ŀƴŘ ǇƘƻǘƻǎ ƻŦ ǎŀƴŘ ŦƛƭǘŜǊǎ ŀƴŘ ƛƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴǎΦ ¢ƘŜ ǘƻǇ ŀƴŘ ǘƘŜ ǇǊƻŦƛƭŜ ǾƛŜǿǎ ƻŦ ǘƘŜ 
ōŀǎƛƴǎ ǎƘƻǿ Ƙƻǿ ǘƘŜ ǊǳƴƻŦŦ ƎƻŜǎ ƛƴǘƻ ǘƘŜ ōŀǎƛƴ ŀƴŘ ŜƴǘŜǊǎ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƭŀȅŜǊǎ ƻŦ ǘƘŜ ōŀǎƛƴΣ ōǳǘ ǘƘŜȅ 
ƴƻǊƳŀƭƭȅ ƭƻƻƪ ƭƛƪŜ ǘƘŜ ǇƘƻǘƻΥ ŘǊȅ ŀƴŘ ƴƻ ǾƛǎƛōƭŜ ǇƻƴŘƛƴƎΦ  
 
¢ƘŜ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ŀ ǎŀƴŘ ŦƛƭǘŜǊ ŀƴŘ ŀ ƛƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴ ƛǎ ƴƻǘ Ŝŀǎƛƭȅ ƳŀŘŜ ŦǊƻƳ ǘƘŜƛǊ ŀǇǇŜŀǊŀƴŎŜΦ  
 
.ƻǘƘ ƘŀǾŜ ƻǇǘƛƻƴŀƭ ǾŜƎŜǘŀǘƛǾŜ ŎƻǾŜǊΦ  ¢ƘŜ ǎŀƴŘ ŦƛƭǘŜǊ Ƙŀǎ ŀ ƳƛƴƛƳǳƳ ǎŀƴŘ ƭŀȅŜǊ ǘƘƛŎƪƴŜǎǎ ƻŦ му ƛƴŎƘŜǎΣ ǿƛǘƘ ŀƴ 
ƻǇǘƛƻƴŀƭ ǳƴŘŜǊŘǊŀƛƴ ōŜƭƻǿ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎǘƻƴŜ ŎƘƻƪŜǊ ŎƻǳǊǎŜΦ  ¢ƘŜ ǎŀƴŘ ƛǘǎŜƭŦ Ƙŀǎ ŀ ƳŀȄƛƳǳƳ ŦƛŜƭŘ 
ǇŜǊƳŜŀōƛƭƛǘȅ ƻŦ п ƛƴŎƘŜǎ ǇŜǊ ƘƻǳǊΦ  hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ƛƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴ ǊŜǉǳƛǊŜǎ ŀ ƳƛƴƛƳǳƳ ǎŀƴŘ ƭŀȅŜǊ 
ǘƘƛŎƪƴŜǎǎ ƻŦ с ƛƴŎƘŜǎΣ ǿƛǘƘ ŀ ƳǳŎƘ ƘƛƎƘŜǊ ŀƭƭƻǿŀōƭŜ ŦƛŜƭŘ ǇŜǊƳŜŀōƛƭƛǘȅ ŀƴŘ ƴƻ ǳƴŘŜǊŘǊŀƛƴΦ  .ƻǘƘ ƎŜƴŜǊŀƭƭȅ ƘƻƭŘ 
ƴƻ ƳƻǊŜ ǘƘŀƴ н ŦŜŜǘ ƻŦ ŎƻƭƭŜŎǘŜŘ ǊǳƴƻŦŦ ŀƴŘ ŀƭǎƻ ƘŀǾŜ ŀ ǊŜǉǳƛǊŜŘ ƳƛƴƛƳǳƳ н Ŧƻƻǘ ǎŜǇŀǊŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ 
ōƻǘǘƻƳ ƻŦ ǘƘŜ ƭƻǿŜǎǘ ƭŀȅŜǊ ŀƴŘ ǘƘŜ ǎŜŀǎƻƴŀƭ ƘƛƎƘ ǿŀǘŜǊ ǘŀōƭŜΦ  ¢Ƙƛǎ ƳƛƴƛƳǳƳ ŘƛǎǘŀƴŎŜ ƛǎ ǊŜŘǳŎŜŘ ǘƻ м Ŧƻƻǘ ŦƻǊ 
ǘƘŜ ǎŀƴŘ ŦƛƭǘŜǊ ǿƛǘƘ ǳƴŘŜǊŘǊŀƛƴΦ 
 
L ƳŜƴǘƛƻƴ ǘƘƛǎ ǎŜǇŀǊŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘ ōŜŎŀǳǎŜ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǎǘŀƴŘƛƴƎ ǿŀǘŜǊ ƛƴ ŜƛǘƘŜǊ ŀ ǎŀƴŘ ŦƛƭǘŜǊ ƻǊ ŀƴ 
ƛƴŦƛƭǘǊŀǘƛƻƴ ōŀǎƛƴΣ тн ƻǊ ƳƻǊŜ ƘƻǳǊǎ ŀŦǘŜǊ ŀ ǊŀƛƴŦŀƭƭ ŜǾŜƴǘΣ ƛƴŘƛŎŀǘŜǎ ŀ ǎŜǊƛƻǳǎ ǇǊƻōƭŜƳ ǿƛǘƘ ǘƘŜ .atΦ  ¢ƘŜǊŜ ƛǎ 
ƴƻǊƳŀƭƭȅ ŜƴƻǳƎƘ ǊƻƻƳ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ǊǳƴƻŦŦ ǘƻ ǎƻŀƪ ōŜƭƻǿ ǘƘŜ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ǿƘƛƭŜ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ǘǊŀǇǇŜŘ 
ŀǘ ǘƘŜ ǎǳǊŦŀŎŜΦ  {ǘŀƴŘƛƴƎ ǿŀǘŜǊ ƳŜŀƴǎ ǘƘŜ ōŀǎƛƴ ōƻǘǘƻƳ Ƴŀȅ ŎƭƻƎƎŜŘ ƻǊ ŎƻƳǇŀŎǘŜŘ ƻǊ ŜƭǎŜ ǘƘŜ ǎŜŀǎƻƴŀƭ ƘƛƎƘ 
ǿŀǘŜǊ ǘŀōƭŜ ŀƴŘ ǎƻƛƭ ǇǊƻǇŜǊǘƛŜǎ ǿŜǊŜ ƛƴŎƻǊǊŜŎǘƭȅ ŘŜǘŜǊƳƛƴŜŘΦ 
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Stormwater BMPs: Dry-BasinType
Infiltration -Detention Basin

*Hybrid of Detention Basin and 
Infiltration Basin

ÅInfiltration ɀPollution control 
for small storms

ÅDetention ɀFlood control for 
large storms

*Distinct from Infiltration Basin 

ÅNo low flow channel

ÅNo low flow discharge orifice

ÅWeirs at multiple elevation

Weir

Weir

 

 

{ƻƳŜǘƛƳŜǎΣ ŀ ǎǘƻǊƳǿŀǘŜǊ ōŀǎƛƴ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ǘǿƻ ŦǳƴŎǘƛƻƴǎΥ ƛƴŦƛƭǘǊŀǘƛƻƴ ŦƻǊ ǎƳŀƭƭŜǊ ǎǘƻǊƳǎ ŀƴŘ 
ŜȄǘŜƴŘŜŘ ŘŜǘŜƴǘƛƻƴΣ ƻǊ ŦƭƻƻŘ ŎƻƴǘǊƻƭΣ ŦƻǊ ƭŀǊƎŜǊ ǎǘƻǊƳǎΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜǊŜ ǿƛƭƭ ōŜ ƴƻ ǎƳŀƭƭ ƻǊƛŦƛŎŜ ƭƻŎŀǘŜŘ ƴŜŀǊ 
ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ƻǳǘƭŜǘ ŎƻƴǘǊƻƭ ǎǘǊǳŎǘǳǊŜΦ  ¢Ƙƛǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀƭƭƻǿǎ ǊǳƴƻŦŦ ŦǊƻƳ ǘƘŜ ǎƳŀƭƭŜǊ ǎǘƻǊƳǎ ǘƻ ǎƻŀƪ 
ƛƴǘƻ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ǎǳōǎƻƛƭΦ  9ȄŎŜǎǎ ǊǳƴƻŦŦ ǿƛƭƭ ŘƛǎŎƘŀǊƎŜ ƛŦ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ ǊŜŀŎƘŜǎ ƻǊ ŜȄŎŜŜŘǎ ǘƘŀǘ ƻŦ ǘƘŜ 
ōƻǘǘƻƳ ǿŜƛǊΦ   
 
Lƴ ǘƘƛǎ ǇƘƻǘƻΣ ǿŜ ƎŀǘƘŜǊ ŎƭǳŜǎ ǘƘŀǘ ǘƘƛǎ ōŀǎƛƴ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ǘȅǇŜ ƛƴ ǇŀǊǘ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƛǎ ƴƻ ƭƻǿ Ŧƭƻǿ 
ŎƘŀƴƴŜƭΣ ŀƴŘ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘƭȅ ƛƴ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻ ǎƳŀƭƭ ƻǊƛŦƛŎŜ ƴŜŀǊ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ƻǳǘƭŜǘ ǎǘǊǳŎǘǳǊŜΦ  wǳƴƻŦŦ 
ǇǊƻŘǳŎŜŘ ōȅ ŀ ƳƻŘŜǊŀǘŜ ǎǘƻǊƳ ǿƛƭƭ Ŧƭƻǿ ƻǳǘ ǘƘǊƻǳƎƘ ǘƘŜ ōƻǘǘƻƳ ǿŜƛǊΦ  wǳƴƻŦŦ ǿƛƭƭ Ŧƭƻǿ ƻǳǘ ōƻǘƘ ǿŜƛǊǎ ŘǳǊƛƴƎ 
ƭŀǊƎŜǊ ǎǘƻǊƳǎΦ  9ȄŎŜǎǎƛǾŜ ǎǘƻǊƳǎ ǿƛƭƭ ŀƭǎƻ ǎŜŜ Ŧƭƻǿ ƻǾŜǊǘƻǇ ǘƘŜ ƻǳǘƭŜǘ ǎǘǊǳŎǘǳǊŜΦ  LŦ ǘƘŜ ōŀǎƛƴ ǿŜǊŜ ƴƻ ƭƻƴƎŜǊ 
ŀōƭŜ ǘƻ ƛƴŦƛƭǘǊŀǘŜ ǊǳƴƻŦŦΣ ǘƘŜǊŜ ǿƻǳƭŘ ōŜ ǎǘŀƴŘƛƴƎ ǿŀǘŜǊ ǇǊŜǎŜƴǘΦ 
 
/ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǊǳƴƻŦŦ ǘƘŜ ōŀǎƛƴ Ŏŀƴ ǎǘƻǊŜΣ ǘƘŜ ŘŜǎƛƎƴ ǿƛƭƭ ŀƭǎƻ ǇǊƻǾƛŘŜ ǎƻƳŜ ŦƭƻƻŘ ŎƻƴǘǊƻƭ ōȅ 
ƭƛƳƛǘƛƴƎ ǘƘŜ ǊŀǘŜ ƻŦ Ŧƭƻǿ ƭŜŀǾƛƴƎ ǘƘŜ ōŀǎƛƴ ŀŦǘŜǊ ǘƘŜ ƭŀǊƎŜǊ ǎǘƻǊƳǎΦ 
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Stormwater BMPs: Dry-BasinType
Bioretention System

wpd.jcdh.org/sites/swp/SitePages/Low%20Impact%20Development

Pervious Pavement

 

 

IŜǊŜ ŀǊŜ ǎŎƘŜƳŀǘƛŎ ǾƛŜǿǎ ŀƴŘ ǇƘƻǘƻǎ ƻŦ ŀ ǎŜŎǘƛƻƴ ƻŦ ǇŜǊǾƛƻǳǎ ǇŀǾŜƳŜƴǘ ŀƴŘ ŀ ōƛƻǊŜǘŜƴǘƛƻƴ ǎȅǎǘŜƳΦ ¢ƘŜ ǊǳƴƻŦŦ 
ŜƴǘŜǊǎ ǘƘŜ ǘƻǇ ƭŀȅŜǊ ƻŦ ǘƘŜ .at ŀƴŘ ƳƻǾŜǎ ŘƻǿƴǿŀǊŘǎ ƛƴǘƻ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƭŀȅŜǊǎΦ  Wǳǎǘ ƭƛƪŜ ǘƘŜ ǇƘƻǘƻǎΣ ǘƘŜ 
ǎǳǊŦŀŎŜ ƛǎ ƴƻǊƳŀƭƭȅ ŘǊȅΣ ǿƛǘƘ ƴƻ ǾƛǎƛōƭŜ ǇƻƴŘƛƴƎΦ  
 
¢ƘŜǎŜ ŀǊŜ ōƻǘƘ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳǎ ǿƛǘƘ ǎǇŜŎƛŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƭƛƳƛǘŀǘƛƻƴǎΣ ǿƘƛŎƘ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ 
ǊŜǎǇŜŎǘƛǾŜ ŎƘŀǇǘŜǊǎ ƻŦ ǘƘŜ .at aŀƴǳŀƭ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜΦ 
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*Fully drained within 72 hours after rain event 
(preferred 48 hours)

*Ground Water Table (Season High Water Table) must 
have at least 2 foot separation from the bottom of 
the basin (1 foot for detention basin) 

*Avoid soil compaction of the bottom of the basin

*Take special care to avoid clogging the outlet orifice 
and trash racks

*#ÈÅÃË $%0ȭÓ "-0 ÍÁÎÕÁÌ ÏÒ ÔÈÅ ÓÉÔÅ ÐÌÁÎ ÆÏÒ ÓÐÅÃÉÆÉÃ 
requirements for each type of BMP

General Requirements for 
Dry-BasinBMPs

 

 

[ŜǘΩǎ ǊŜŎŀǇ ǘƘŜ ōŀǎƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ 5Ǌȅ-.ŀǎƛƴ ǘȅǇŜ .atǎΦ ¢ƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ōŀǎƛƴǎ 
ŦǳƴŎǘƛƻƴ ŀǎ ƛƴǘŜƴŘŜŘ ōȅ ǘƘŜ ŘŜǎƛƎƴΦ ! 5Ǌȅ-.ŀǎƛƴ ǘȅǇŜ .at ƛǎ ǎǳǇǇƻǎŜŘ ǘƻ ōŜ ŘǊȅ Ƴƻǎǘ ƻŦ ǘƛƳŜΦ ¢ƘŜǊŜŦƻǊŜΣ ƛŦ ƛǘ ƛǎ 
ƴƻǘ Ŧǳƭƭȅ ŘǊŀƛƴŜŘ тн ƘƻǳǊǎ ŀŦǘŜǊ ŀ Ǌŀƛƴ ŜǾŜƴǘΣ ƛǘ Ƴŀȅ ƛƴŘƛŎŀǘŜ ŀ ŦŀƛƭƛƴƎ ōŀǎƛƴ ƛǎǎǳŜ ŎŀǳǎŜŘ ōȅ ŀ ŎƭƻƎƎŜŘ ōŀǎƛƴ 
ōƻǘǘƻƳΣ ǎƻƛƭ ŎƻƳǇŀŎǘƛƻƴΣ ƻǊ ŀ ƘƛƎƘ ƎǊƻǳƴŘ ǿŀǘŜǊ ǘŀōƭŜΦ ²Ŝ ǿƛƭƭ ǘŀƭƪ ŀōƻǳǘ Ƙƻǿ ǘƻ ǇǊŜǾŜƴǘ ŀƴŘ ŦƛȄ ǘƘŜǎŜ ƛǎǎǳŜǎ 
ƭŀǘŜǊΦ 
 
Lǘ ƛǎ ŜǎǇŜŎƛŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ŀ ŘǊȅ ōŀǎƛƴ .at ƴƻǘ ōŜ ŎƻƳǇŀŎǘŜŘΦ  ¢ƘŜǊŜŦƻǊŜΣ ƘŜŀǾȅ ŜǉǳƛǇƳŜƴǘΣ 
ƭƛƪŜ ǘǊǳŎƪǎΣ ǘǊŀŎǘƻǊǎΣ ŀƴŘ ƘŜŀǾȅ ƳƻǿŜǊǎ Ƴǳǎǘ ƴƻǘ ōŜ ŘǊƛǾŜƴ ƻƴǘƻ ǘƘŜ ōŀǎƛƴ ŀǘ ŀƴȅ ǘƛƳŜΣ ƛƴŎƭǳŘƛƴƎ ǇŜǊƛƻŘƛŎ 
ƳŀƛƴǘŜƴŀƴŎŜΦ   
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*Wet-Basin Type
VPollution Control

ҐSettles solids in a pond

ҐWet Pond and Constructed Wetlands

VFlood Control

ҐDetains large amounts of runoff in a pond and 
discharges it slowly

ҐDetention ledge or extra storage for larger events

Types of Stormwater BMPs

Wet-Basin TypeDry-Basin Type Vegetative Type MTDs

 

 

¢ƘŜ ǎŜŎƻƴŘ ǘȅǇŜ ƻŦ ǎǘƻǊƳǿŀǘŜǊ .at ƛǎ ǘƘŜ ²Ŝǘ-.ŀǎƛƴ ǘȅǇŜΣ ǿƘƛŎƘ ƛǎ ƴƻǊƳŀƭƭȅ ŦƛƭƭŜŘ ǿƛǘƘ ǿŀǘŜǊ ŀǘ ŀ ŦƛȄŜŘ ŘŜǇǘƘΦ 
{ǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦ ǘǊŀƴǎǇƻǊǘǎ ǎƻƭƛŘǎ ŀƴŘ Ǉƻƭƭǳǘŀƴǘǎ ƛƴǘƻ ǘƘŜ ǇƻƴŘΦ ¢ƘŜ ƘŜŀǾȅ ǇŀǊǘƛŎƭŜǎ ǎŜǘǘƭŜ ƻƴ ǘƘŜ ǇƻƴŘ 
ōƻǘǘƻƳΦ ¢ƘŜ ŎƭŜŀƴ ǊǳƴƻŦŦΣ ƻǊ ǎǳǇŜǊƴŀǘŀƴǘΣ ƛǎ ƭŀǘŜǊ ŘƛǎŎƘŀǊƎŜŘ ŦǊƻƳ ŀƴ ƻǊƛŦƛŎŜ ƭƻŎŀǘŜŘ ŀōƻǾŜ ǘƘŜ ǇƻƴŘ ōƻǘǘƻƳΦ  
 
! ²Ŝǘ-.ŀǎƛƴ ǘȅǇŜ .at Ŏŀƴ ŀƭǎƻ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƘŀǾŜ ŜȄǘǊŀ ǎǇŀŎŜ ŀōƻǾŜ ǘƘŜ ƴƻǊƳŀƭ ǿŀǘŜǊ ǎǳǊŦŀŎŜ ƭŜǾŜƭ ǘƻ 
ǇǊƻǾƛŘŜ ǘŜƳǇƻǊŀǊȅ ǎǘƻǊŀƎŜ ƻŦ ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦ ŀƴŘ ƭŀǘŜǊ ǊŜƭŜŀǎŜ ƛǘ ǎƭƻǿƭȅ ŀǎ ŀ ƳŜŀƴǎ ǘƻ ǇǊƻǾƛŘŜ ŦƭƻƻŘ ŎƻƴǘǊƻƭΦ  
²Ŝǘ-.ŀǎƛƴ ǘȅǇŜ .atǎ ƛƴŎƭǳŘŜ ǿŜǘ ǇƻƴŘǎΣ ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎΦ  
 
Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ǊŜǉǳƛǊŜŘ Ǉƻƻƭ Ŏŀƴ ōŜ ŀ ǎŀŦŜǘȅ ƛǎǎǳŜΦ 
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Wet Pond

http://http:// www.deland.org

Stormwater BMPs ɀWet-BasinType

http://www.mda.state.mn.us/

Constructed Wetlands

 

 

IŜǊŜ ŀǊŜ ǎŎƘŜƳŀǘƛŎ ǾƛŜǿǎ ŀƴŘ ǇƘƻǘƻǎ ƻŦ ŀ ǿŜǘ ǇƻƴŘ ŀƴŘ ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎΦ ¢ƘŜ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜǎŜ 
ǘǿƻ .atǎ ƛǎ ǘƘŀǘ ŀ ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎ Ƙŀǎ ŜȄǘŜƴǎƛǾŜ ǎƘŀƭƭƻǿ ŀǊŜŀǎ ǘƘŀǘ ŦŜŀǘǳǊŜ ŀ ŘŜƴǎŜ ƎǊƻǿǘƘ ƻŦ ǿŜǘƭŀƴŘ 
Ǉƭŀƴǘǎ ǿƛǘƘ ŀ ǎƳŀƭƭΣ ŘŜŜǇ Ǉƻƻƭ ŀǊŜŀ ǿƘƛƭŜ ŀ ǿŜǘ ǇƻƴŘ Ƙŀǎ ŀ ƭŀǊƎŜ ŘŜŜǇ Ǉƻƻƭ ŀǊŜŀ ǿƛǘƘ  ƭƛƳƛǘŜŘΣ ƛŦ ŀƴȅΣ ŀǊŜŀǎ ƻŦ 
ǇŜǊƛƳŜǘŜǊ ǾŜƎŜǘŀǘƛƻƴΦ 
 
bƻǊƳŀƭƭȅΣ ǘƘŜ ǿŀǘŜǊ ŘŜǇǘƘ ƻŦ ǿŜǘ-ǇƻƴŘ ŀƴŘ ǘƘŜ Ǉƻƻƭ ŀǊŜŀ ƻŦ ŀ ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎ ǎƘŀƭƭ ōŜ ŀǊƻǳƴŘ о ǘƻ с ŦŜŜǘ 
ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ǎǇŀŎŜ ŦƻǊ ǎǘƻǊŀƎŜ ƻŦ ǎŜǘǘƭŜŘ ǎƻƭƛŘǎ ŀƴŘ ǊŜŘǳŎŜ ǘƘŜǊƳŀƭ ƛƳǇŀŎǘǎ ƻƴ ŀ ǊŜŎŜƛǾƛƴƎ ǿŀǘŜǊ ōƻŘȅΦ 
{Ƙŀƭƭƻǿ ŀǊŜŀǎ ǿƛƭƭ ǿŀǊƳ ǳǇΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ǎǳƳƳŜǊΦ  LŦ ǎǘŀƎƴŀǘƛƻƴ ƻŎŎǳǊǎΣ ŎƻƴŘƛǘƛƻƴǎ ƳƛƎƘǘ ƭŜŀŘ ǘƻ Ƴƻǎǉǳƛǘƻ 
ǇǊƻōƭŜƳǎΣ ŀƭƎŀƭ ōƭƻƻƳΣ ŀƴŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƻŘƻǊƻǳǎ ŀƴŀŜǊƻōƛŎ ŎƻƴŘƛǘƛƻƴǎΦ  Lǘ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŜǊŀǘŜ 
ǘƘŜ Ǉƻƻƭ ŀǊŜŀ ǘƻ ǊŜŘǳŎŜ ǘƘŜǎŜ ǇǊƻōƭŜƳǎΦ 
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IŜǊŜ ŀǊŜ ǎŎƘŜƳŀǘƛŎ ǾƛŜǿǎ ŀƴŘ ƛƳŀƎŜǎ ƻŦ ŀ ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎΦ ¢ƘŜ ƛƭƭǳǎǘǊŀǘƛƻƴǎ ŘŜǇƛŎǘ ǘƘŜ ǎȅǎǘŜƳ Ŧǳƭƭ 
ŀŦǘŜǊ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŘŜǎƛƎƴ ǎǘƻǊƳ ŜǾŜƴǘΦ  ¢ƘŜ ǊǳƴƻŦŦ ƛǎ ǇƛǇŜŘ ƛƴǘƻ ǘƘŜ ƎǊŀǾŜƭ ōŜŘ ǿƘŜǊŜ ƛǘ ǿƛƭƭ ǳƴŘŜǊƎƻ 
ōƛƻŎƘŜƳƛŎŀƭ ǊŜŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǎǘƻǊƳ ŜǾŜƴǘǎΦ  ¢ƘŜ ǘƻǇ ǇƘƻǘƻ ǎƘƻǿǎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ƭƛƴŜŘ ƎǊŀǾŜƭ ōŜŘΦ 
¢ƘŜ ŎƻƳǇƭŜǘŜŘ .at ƛƴ ŀŎǘƛƻƴ ƛǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ƭƻǿŜǊ ǇƘƻǘƻΦ 
 
¸ƻǳ Ŏŀƴ ǎŜŜ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ƭƛƴŜŘΣ ŦƛƭƭŜŘ ǿƛǘƘ ƎǊŀǾŜƭ ŀƴŘ ǘƻǇǇŜŘ ǿƛǘƘ ǎƻƛƭΦ Lƴ ŎƻƴǘǊŀǎǘ ǘƻ ǿŜǘ ǇƻƴŘǎ ŀƴŘ 
ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘǎΣ ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎ Ŏƻƴǘŀƛƴ ŀ ƭƛƳƛǘŜŘ ŀƳƻǳƴǘ ƻŦ ǊǳƴƻŦŦ ŀōƻǾŜ ǘƘŜ ǎƻƛƭ ƭŀȅŜǊ ǘƘŀǘ 
ŀƭƭƻǿǎ ǘƘŜ ǿŜǘƭŀƴŘ Ǉƭŀƴǘǎ ǘƻ ƎǊƻǿΦ ¢ƘŜ ǎƻƛƭ ƭŀȅŜǊ ƛǎ ǇƻƻǊƭȅ ŘǊŀƛƴŜŘ ŀƴŘ Ƴǳǎǘ ǎǘŀȅ Ƴƻƛǎǘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ 
ǾŜƎŜǘŀǘƛƻƴΦ  [ŀǊƎŜ ǇŀǊǘƛŎƭŜǎ ŀƴŘ ŘŜōǊƛǎ ŀǊŜ ǘǊŀǇǇŜŘ ōȅ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǊŜƳŀƛƴ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜΦ  ¢ƘŜǊŜ ƛǎ ǎƻƳŜ 
ǳǇǘŀƪŜ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ōȅ ǘƘŜ ǇƭŀƴǘǎΦ  ¢ƘŜ Ǉƭŀƴǘǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ 
ōƛƻŎƘŜƳƛŎŀƭ ǊŜŀŎǘƛƻƴǎΦ 
 
! ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎ ƴƻǊƳŀƭƭȅ Ƙŀǎ н ŎƻƳǇŀǊǘƳŜƴǘǎΣ ǿƘƛŎƘ ŀǊŜ ŎŀƭƭŜŘ ŎŜƭƭǎΦ wǳƴƻŦŦ ƛǎ ǇƛǇŜŘ ƛƴǘƻ ǘƘŜ 
ƎǊŀǾŜƭ ōŜŘ ƻŦ ŜŀŎƘ ŎŜƭƭΣ ŘƛǎǇƭŀŎƛƴƎ ǊǳƴƻŦŦ ǎǘƻǊŜŘ ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ ŜǾŜƴǘΦ  .ŜǘǿŜŜƴ ŜǾŜƴǘǎΣ ōƛƻŎƘŜƳƛŎŀƭ 
ǊŜŀŎǘƛƻƴǎ ǘŀƪŜ ǇƭŀŎŜ ƛƴ ǘƘŜ ǾƻƛŘ ǎǇŀŎŜǎ ƻŦ ǘƘŜ ƎǊŀǾŜƭ ōŜŘǎ ǳǎƛƴƎ Ǌŀǿ ƳŀǘŜǊƛŀƭǎ ŦǊƻƳ ǘƘŜ ǇƭŀƴǘǎΦ ¢ƘŜ ƴŜȄǘ ǎǘƻǊƳ 
ŜǾŜƴǘ ǇǳǎƘŜǎ ǘƘŜ ǘǊŜŀǘŜŘ ǎǘƻǊƳǿŀǘŜǊ ƻǳǘΦ 
 
¢ƘŜ ǎǳǊŦŀŎŜ ǿŜǘƭŀƴŘǎ ŎŜƭƭǎ ƘŀǾŜ ǎƘŀƭƭƻǿ ǿŀǘŜǊ ŀƴŘ ŀǊŜ ǇǊƻƴŜ ǘƻ Ƴƻǎǉǳƛǘƻ ōǊŜŜŘƛƴƎ ŀƴŘ ƻŘƻǊ ƛǎǎǳŜǎΦ IƻǿŜǾŜǊΣ 
ŀŜǊŀǘƛƻƴ ƻŦ ǿŀǘŜǊ ƛǎ ƴƻǘ ŦŜŀǎƛōƭŜ ōŜŎŀǳǎŜ ǘƘŜ ǘȅǇƛŎŀƭ ŀŜǊŀǘƻǊ Ŏŀƴƴƻǘ ƻǇŜǊŀǘŜ ƛƴ ǎǳŎƘ ǎƘŀƭƭƻǿ ǿŀǘŜǊΦ  ¢ƘŜǊŜŦƻǊŜΣ 
ǎǇŜŎƛŀƭ ŎŀǊŜ Ƙŀǎ ǘƻ ōŜ ǘŀƪŜƴ ŦƻǊ ǎǳōǎǳǊŦŀŎŜ ƎǊŀǾŜƭ ǿŜǘƭŀƴŘǎΦ  
 
 

  


