


Performance Evaluations
for a Range ofi Stormwater
Treatment Devices 1n a Cold
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Research and development of stormwater treatment
systems

To provide resources to stormwater communities
currently involved in design and implementation of Phase

Il requirements



http://www.unh.edu/erg/cstev

l

Important Contrlbutlons

o Al
‘-\ . il
'. W 0
‘:n._r s I
EARIE
LA x




T ——

ire on the Cuyahoga River
N5

u\ MEIRDTa \We Stalt t8,Care Abo
o Stori‘nwat%?}f'

- LT %

X t ‘.‘ |
.;.? \ -
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Ecological Impacts of Impervieusness
and Hydrologic Alterations
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Where ane we' today?

Point-source technology based
standards have largely been sucecessful.

\Water guality-based standards
(nonpoint source) have been difficult to
achieve and enforce.
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Gravel Wetland




Gravel Wetland
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Porous
Pavement

= pinder + aggregate

Modification of Open

Grade Friction Course ST T
(OGFC) andar orous Asphna IXes

NI EX e U EUIDRE US Standard Sieve Size | Percent Passing
coarse w/ few fines RV AN DU
Asphalt binder often  IERCCLI S R
modified (polymers, __
fibers) but not . # | 15
necessary
Air voids 18-22%

Percent bituminous 5.75-6.0% by weight




E=weel-| 0\ DO Permeable Pavements 1
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PP vs OGEC
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Pre and Post Development Hydrographs

Runoff Rate

— Post-Development

— Post-Development
Peak Control

— Pre-Development
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Bank Full Conditions
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Cold Climate Issues
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CHLORIDE TOXICITY DEEINED

Courtesy of Doug Heath, USEPA Region 1

CHRONIC —“ THE FOUR-DAY AVERAGE
CONCENTRATION OF DISSOLVED CHLORIDE,
WHEN ASSOCIATED WITH SODIUM, DOES NOT
EXCEED 230 MG/L (=850 uS/cm) MORE THAN ONCE
EVERY 3 YEARS ON THE AVERAGE”

ACUTE — “THE ONE-HOUR AVERAGE
CONCENTRATION DOES NOT EXCEED 860 MG/L
(2855 uS/cm) MORE THAN ONCE EVERY 3 YEARS
ON THE AVERAGE.”

[SOURCE: USEPA, 1988, AMBIENT WATER QUALITY CRITERIA FOR
CHLORIDE — 1988: OFFICE OF WATER REGULATIONS AND STANDARDS,
CRITERIA AND STANDARDS DIVISION, WASHINGTON, DC, EPA 440/5-88-001,
P. 8]
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% Salt Load by Source

Atmospheric Salt Enriched
Deposition Groundw ater
0.4% 9.2%

Mineral Weathering
1.2%

—

Water Softeners
2.7%

Parking Lots
25.2% Municipal Roads

39.2%

Private Roads
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Chloride Concentration Jan-Mar 2005
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Salt Reductlon and Porous Asphalt
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Salt Reduction andi Perous Asphalt
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Performance Efficiencies -Conventional

UNIVERSITY OF NEW HAMPSHIRE
STORMWATER CENTER

Vegetated Swale
Winter Summer Annual

Average Peak Flow Reduction: 37% 55% 48%
Average Lag Time (min): 27 15 19
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Flow [gpm]

Bioretention Il

Average Peak Flow Reduction:
Average Lag Time (min):
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Performance Efficiencies —Filtration/Infiltration
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Porous Asphalt Inflow
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Performance Efficiencies —Filtration/Infiltration

Sand Filter

Average Peak Flow Reduction:

Average Lag Time (min):

Winter Summer Annual
67% 45% 59%
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Tree Filter
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PEAK FLOW REDUCTION

NO PEAK FLOW OBSERVED FOR NON STORAGE DEVICES
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Temperature and Salinity Effects
on Settling Velocity
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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
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Summary Conclusions

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.

Bacteriall concentrations ane only reduced significantly by LID systems
and subsurface infiltration (exception is sand filter)

The UNH Stormwater Center
2005
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So What Really Bugs You?




NH Shellfishing beds are closed after
>1/4 inch of rainfall in 24 hours
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k=l SUirface infiltration rates for the POrous
asphalt 11/04-4/06
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