Selecting Stormwater
(Bio)(In)Filtration Sites and Soil-
Based Media

Shirley E. Clark, Ph.D., P.E., D. WRE
Penn State Harrisburg

Robert Pitt, Ph.D., P.E., B.C.EE, D. WRE
University of Alabama

Modeled Species Distribution (Visual Minteq 3.0)

o 100
g Inorganic distribution - No |23 aareer
i % w0 DOM assumed (organic
12 5 complexation greatly changes
3 distribution)
75 A0 & 60
2 3
% @ E 40
g 3
5. £
% A o 2
A =
» A 8
£ Zn 0%
& o Cu0.11%
o
Cadmium Copper Zine Thallium Antimony +2 valence +1 valence 0valence 2valence
What form are those compounds that pass through a 0.45-pm filter?

BMP 6.4.5: Rain Garden/Bioretention

RECHARGE GARDEN / BIORETENTION BED

A
Bioretention) is an excavated shallow
surface depression planted with
specially selected native vegetation to
reat and eapture nunol

iofiltration typically reduces
water volume and some

pollutant loads through plant
uptake and pore space
retention in the media. :;{ym“’m»
© Many guidance documents i - -/ T
apply expected pollutant o e SR

removals based on literature.

Stormwater Functions

Volume Reduction: Medium
Recharge: Med._/High

Peak Rate Control: Low/Med
Water Quality: Med./High

Water Quality Functions

TP:85%  85%
NO3: 30%

N

© Starting off with conflicting requirements:

Rapid infiltration to prevent flooding, protect against standing water, etc.

Slow infiltration to allow for sufficient time for pollutants to be removed from the
water and adhered to the media.

These requirements are balanced by using depth filtration (sufficient media depth
to ensure adequate contact).

© Soil physical characteristics that affect infiltration rate and contact time:

o Texture, which affects the following (some states dictate soil texture class for
infiltration devices):
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¢ Remove pollutants in the upper layers of the device. The &
deeper into the soil profile that the pollutants penetrate, £
the greater the likelihood of groundwater contamination or 2
transport out of the device through an underdrain. .
© Potential properties of interest in predicting removal £
(based on literature and batch-testing in the lab): >
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Influent = Effluent

¢ Design for clogging first (assume with vegetation, solids loading
for most media mixes approximately 25 kg/m?).

¢ Maintenance has limited effectiveness. Vegetation likely will
extend lifespan because of biological disturbance of soil.

© Evaluation of potential chemical removal.

e Physical removal primary mechanism, even in media with “good”
sorption/ion-exchange potential.

* Removal based on influent quality (including “speciation” or
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