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Field Study on Removal of Dissolved Metals from 
Parking-lot Runoff   

by Catch Basin Filters Augmented with Media 
Containing Water-treatment Residuals 
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Sources of Metals in Road Runoff 
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•!Cu: pavement wear,  
 brake linings, 
 plumbing, 
 electroplating wastes, 
 and algaecides 

•! Pb: car batteries and 
 exterior paints 

•! Zn: car tires, atmospheric 
 fallout, exterior paint, 
 and building sidings 



 
Harmful Characteristics of Metals 
•! Accumulation in the environment 
•! Non-biodegradability 
•! Biomagnification 
•! Toxicity 
 
Adverse impacts 
•! Affecting reproduction rates and 

life spans of aquatic species 
•! Disrupting food chains in aquatic 

systems 
•! Affecting water supplies 

"
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Metals in Road Runoff 
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Objective 
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To develop green catch basin filter to remove heavy metals from road runoff"

Catch Basin Inserts 
•! Stormwater drain retrofit 

•! Easy installation and maintenance 
•! Low cost 



Objective 
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To develop green catch basin filter to remove heavy metals from road runoff"

Aluminum-based water treatment 
residuals (Al-WTR)  
•! A byproduct of drinking water 

treatment process 
•! Available at no cost 
•! Primary components: Al-hydroxides 
•! Very high specific surface; highly 

effective in metal adsorption  
•! Everyday 2 mega tons generated in 

the US 
•! Non-hazardous waste material  



Aluminum-based water treatment residuals (Al-WTR)  
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Toxicity Characteristic 
Leaching Procedure 
(TCLP)"

TCLP values (mg/L) of RCRA 8 metals 

 Analyte (mg L-1) USEPA Limit (mg L-1) !"#$%&'

Arsenic 5 1.93 

Barium 100 1.44 

Cadmium 1 0.028 

Chromium 5 0.023 

Lead 5 0.239 

Mercury 0.2 < MDL** 

Selenium 1 < MDL 

Silver 5 0.001 

Copper 10 0.05 

Zinc NR 0.244 

Aluminum NR 228.9 

Iron NR 2.308 



Aluminum-based water treatment residuals (Al-WTR)  
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Synthetic Precipitation 
Leaching Procedure 
(SPLP)"

SPLP values (mg/L) of RCRA 8 metals 

 Analyte (mg L-1) USEPA Limit (mg L-1) !"#$%&'

Arsenic 5 0.002 

Barium 100 0.049 

Cadmium 1 0 

Chromium 5 0.001 

Lead 5 0 

Mercury 0.2 0.004 

Selenium 1 0.001 

Silver 5 < MDL** 

Copper 10 0.003 

Zinc NR 0.003 

Aluminum NR 10.23 

Iron NR 3.285 
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Development Timeline"
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Lab study: Hydraulic Performance 
Column Study 



Lab study: Hydraulic Performance 
Column Study 
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Lab study: Hydraulic Performance 
Column Study 
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Lab study: Hydraulic Performance 
Column Study 
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Lab study: Metal Removal Performance 



Lab study: Metal Removal Performance 
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Lab study: Metal Removal Performance 
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Lab study: Copper Removal Performance 
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Lab study: Lead Removal Performance 
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Lab study: Zinc Removal Performance 
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Lab study 
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Field study 
 



Field study: Study area 
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Field study: Setup 
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Field study: Setup 
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Field study: Setup 
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Field study: Setup 
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Field study: Setup 
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Field study: Setup 
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Field study: Setup 
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Field study: Storm drains location 
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Field study: Dissolved copper 
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Field study: Dissolved lead 
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Field study: Dissolved zinc 
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Field study: Turbidity 
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Field study: pH 
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Conclusion 
 

•! The green filter media 
reduced dissolved Cu, Pb, 
and Zn in stormwater runoff. 

•! The catch basin insert 
material captured suspended 
particulate matter and 
thereby reduced turbidity in 
stormwater runoff. 

•! The green filter media 
slightly increased the pH of 
stormwater runoff. 
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