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Erosive, Polluting, Ecological Impacts, Water Supply
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Sources of Pollutants
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Sources of Pollutants




Novel Technologies




Bioretent




Bioretention (Rain Gardens)

Hydrology: Pooling, Infiltration, |
& Evapotranspiration Quality:
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College Park

Bioretention

research &
monitoring
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Goals ﬁ

Hydrology Management
Improvements in Water Quality

Understand Fundamentals
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Concurrent Challenge
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¢ What are the proper metrics for
success?




Hydrology
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Hydrographs

Post-development
Higher peak, Greater volume, Earlier peak

Predevelopment
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Bioretention Modeling: Size ‘&
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Volume Discharge Ratio, f, or fy2s
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Water Quality

College Park




Particulate Matter &
Bacteria




Bioretention TSS (CP & SS)
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Suspended Solids Filtration .
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Incoming Suspension

» A three-layer model
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Bioretention
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TSS Accumulation &
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Intermittent flow conditions allow more
particulate capture than continuous flow

SS do not penetrate below 5-20 cm in the
media

Periodic surface media replacement can
be used to recover hydraulic conductivity.

Li & Davis, J. Env. Engg. 2008



Metals &
Hydrocarbons




Zinc (CP & SS)

Zinc EMC (ug/L)
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Metal & Organic Adsorption




Metals Accumulation - Pb
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Nitrogen &
Phosphorus




Total Phosphorus (CP& SS)
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Bioretention TN (CP & SS)

Nitrogen EMC (mg/L as N)
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Nutrient Processes

O Phosphorus

= Filtration
Adsorption
Bio-uptake
Plant Uptake
Decay & Discharge

itrogen
Nitrification
Denitrification
Plant Uptake
Decay & Discharge
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Mitrate Reraceal Efficiency (7%) Mitrate Ferorval Efficiency (%

Hitrate Removal Efficiency (%)
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What we know so far...

¢ Excellent Management of Hydrology
¢ Media Area & Depth

+ Filtration: Excellent Particulate Matter Removal
¢ Media Depth not Important; Surface Accumulation

s Adsorption

¢ Metals, PAH Excellent: Surface Accumulation
¢ Phosphorus, TKN, Complex, Depth important

+ Biodegradation Processes Important ;
¢+ Denitrification
¢ Biological Predation

¢ Vegetation in uptake & degradation



Chloride (CP)
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Media & Suspended Solids (o&a, ph) @

Rth

60
40

N
o

TSS Removal Efficiency, %

o
o

Infiltration Rate, cm/min

10

Hsieh & Davis J. Env. Eng. 2005



BRI
-
=

Challenges
Practical Research
Lack of Understanding Long term
Space/ Utilities Chloride
Regulatory Hurdles Design/
Inertia Performance
Contractor Inexperience Vegetation

Ownership of Pollutants ¢ Variability
Maintenance Metrics of Success



Mass Loads (kg/ha/yr)

RyLAT
CP SS

In Out In Out
TSS 1190 37 570 38
Chromium 0.09 0.015 0.02 ~0.007
Copper 0.26 0.073 0.12 0.045
Lead 0.09 0.013 0.03 ~0.005
Zinc 1.0 0.063 0.36 0.017
Chloride 6800 458 320 25
TN 27 7.2 9.6 3.6
Nitrate 12 2.5 3.7 ~0.19
TKN 15 4.1 6.0 3.6
TP 3.6 0.72 0.9 0.38
TOC 44 154 43 78

Li & Davis, J. Env. Eng. 2009




