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effective stormwater management
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Impacts of Imperviousness

Presenter
Presentation Notes
Deacon, J. R., Soule, S.A., Smith, T.E. (2005). "Effects of Urbanization on Stream Quality at Selected Sites in the Seacoast Region in New Hampshire, 2001-03." U.S. Geological Survey Scientific Investigations Report 2005-5103, U.S. Geological Survey.http://pubs.usgs.gov/sir/2005/5103/



Sediment Data (TS, TSS, VSS)

0

20

40

60

80

100

0 20 40 60 80 100

Influent Concentration

E
ff

lu
en

t 
C

on
ce

nt
ra

ti
on

 

Wet
Dry
Swale
No Treatment



Hydrodynamic Separator Subsurface Infiltration
Filter Unit

Porous Asphalt
Retention Pond Stone Swale

Gravel Wetland Sand Filter Bioretention Unit Tree Filter

Pervious Concrete

Isolator Row

Veg Swale



25%

75%

50%

Max

Min 25%75%50%

Max

Min
Influent Effluent

0

50

100

150

200

250

300

350
TS

S 
(m

g/
L

The Anatomy of a Box and Whisker
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So What Really Bugs You?



Bacterial Concentrations
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Seasonal Variations in Performance
Gravel
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The effect of T and [Cl-] is to 
nearly double the settling time 
from 1.6 to 3.4 cm/sec



Chloride

 There are now multiple 
chloride TMDLs in the country

 There are 4 proposed chloride 
TMDLs in NH

Chloride is toxic to aquatic life

No BMP targets removal



Chloride Levels in First Order 
Receiving Stream (Durham, NH)

Chronic

Acute



Where should reductions occur?

Sources of Salt Loading 
From Vehicular Surface Deicing 

(Rockingham County, NH) 
(NHDES 2007)
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Salt Reduction and Porous Asphalt

Weighted Skid Resistance (BPN)
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100% Removal???

There are no silver  bullets
Designs should be based on 

regional watershed and water 
quality objectives. (think locally 
act locally!)

We are moving beyond 80% TSS 
removal: 
 Nutrients, PSD, effluent 

concentrations



Emerging Research Activities



Samples from 1st storm after sealcoat was applied.
EPA Surface Water Quality Criteria for total PAHs  = 300ug/l

5,890 μg/L 642 μg/L 4.39 μg/L



Total PAH (mg/kg) in surface sediments
Pre sealant - Oct 2007

9 months after sealant - June 2008

Oct 2007

1.58

3.08          

1.3

Aquatic Effects Range Low = 4 mg/kg

Aquatic Effects Range Median = 44.7 mg/kg

4% of watershed sealcoated
June 2008

95.7

51.2

10.9



Other Issues

Clogging of filter 
media?

Tremendous 
implications for 
subsurface 
infiltration!



 While concerns exist for LID in cold climates, seasonal
variations are observed for conventional BMPs and
Manufactured systems

 Infiltration and filtration systems have the highest removal
efficiency

 The standard of practice is moderate at best, and low
especially for stone lined swales

 Systems dependent on particle settling show the greatest
affect by season and temperature variability.

 Bacterial concentrations are only reduced significantly by LID
systems and subsurface infiltration

Summary Conclusions



Funding
Funding is provided  by the Cooperative Institute for 

Coastal and Estuarine Environmental Technology 
(CICEET) whose mission is to support the 
scientific development of innovative technologies 
for understanding and reversing the impacts of 
coastal and estuarine contamination and 
degradation.



Questions?

Presenter
Presentation Notes
Local data available via NRDC Testing the waters, August, 2007
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