Metal Mobilization Due to Excessive
Land Application of Carbon

Steven Safferman, Ph.D., P.E.
Associate Professor
Michigan State University
Department of Biosystems and Agricultural Engineering
517-432-0812
safferma@msu.edu

60" Michigan Onsite Wastewater Conference & Exhibits

[_ MICHIGAN STATE maes__
UNIVERSITY

BHBIOSYSTEMS ProiecZREEEN

and Agricultural Engineering



http://www.maes.msu.edu/

Waste Application to Soill

A Municipal Wastewater Infiltration Basins

A Spills i Leaking Underground Storage Tanks
A Food Processing Wastewater Irrlgatlon

A Onsite Wastewater

A Manure application to Crops
A Agricultural Filter Strips

A Storm Water Retention Basins




Nutrients and Water Applied to Soll

Best Environmental Management Practices Farm Animal
Production, Comprehensive Nutrient Management Plans
(CNMP), ID-311, E-2819, Knowledge to Go, Purdue Extension



Nutrients and Water Runoff From Soll




Carbon Applied to Soill



Carbon Applied to Soill

Metal Mobilization

How groundwater gets contaminated

soil, giving back
nutrients.

and salts. as well as arsenic, out of
the soil like a magnet, as they head

toward the water table.
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Source: Free Press research

Detroit Free Press, 8/10/2009
(http://www.freep.com/uploads/pdfs/2009/08/0809%20GROUNDWATER%20dp.pdf)



Metal Mobilization
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Metal Mobilization

as well as arsenic, out of

the soil like a magnet, as they head
toward the water table.
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Metal Mobilization
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Soil Assimilation Capacity

Aerobic

A High ORP

A Electron Acceptor: O,
A High Activity Rate (Fast)
A Innocuous Byproducts

Anoxic/Anaerobic

A Low ORP

A Electron Acceptor: Not O,
A Slow

A Mobilize Metals



Soil Assimilation Capacity
Electron Tower
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Reported Occurrences

A Food Processing Wastewater

A Domestic Wastewater Infiltration Basins
A Manure Land Applied to Crops

A Bioremediation of Hazardous Waste
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Demonstration in Field Research




