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Outline

ÅWhat are unit process wetlands?

ÅHow do open water cells work?

ÅApplications
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Unit Process Wetlands

Jasper, Justin T., Mi T. Nguyen, Zackary L. Jones, NiveenS. Ismail, David L. Sedlak, Jonathan O. Sharp, Richard G. Luthy, Alex J. Horne, and Kara L. 
bŜƭǎƻƴΦ ά¦ƴƛǘ tǊƻŎŜǎǎ ²ŜǘƭŀƴŘǎ ŦƻǊ wŜƳƻǾŀƭ ƻŦ ¢ǊŀŎŜ hǊƎŀƴƛŎ /ƻƴǘŀƳƛƴŀƴǘǎ ŀƴŘ tŀǘƘƻƎŜƴǎ ŦǊƻƳ aǳƴƛŎƛǇŀƭ ²ŀǎǘŜǿŀǘŜǊ 9ŦŦƭǳŜƴǘǎΦέ Environmental 
Engineering Science30, no. 8.

Å Improve treatment capability of constructed wetlands (water quality)
ÅMake constructed wetlands more attractive to engineers
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Shallow, open water, unit process wetland

Pilot-scale facility in Discovery Bay, CA; designed by Prof. Alex Horne
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Design Features

Å15-20 cm depth

Å1-2 d HRT

ÅBottom is lined to 
prevent growth of 
macrophytes

ÅDominated by biomat
layer on bottom
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Comparison to other 
natural treatment systems

Å Compared to a typical 
constructed wetland, the open-
water wetland has:
ïShallower depths
ïRequires lining to prevent growth 

of macrophytes

Å Compared to a high-rate algal 
pond, the open-water wetland 
has:
ïBiomatinstead of planktonic 

algae (shallower depth)
ïGreater light penetration
ïSimilar high DO, pH

Schematic from Lightbodyet al. (2009)

Turner Rd. Winery, CA (Photo credit: Alex Horne)
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Co-Benefits

ÅImprove water quality 
ïNutrients

ïTrace Organics

ïPathogens

ÅHabitat

ÅAesthetics

ÅRecreation

ÅFlood control

ÅApplications
ïSecondary (nitrified) 

wastewater effluent

ïConstructed wetland or 
pond effluent

ïEffluent-dominated 
rivers that serve as 
potable water supplies

ïRestoration using 
recycled water

ïStormwater
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Unit Process 
Wetland 

Research Site

Pilot-scale wetlands in Discovery Bay, CA
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Target contaminants and 
Treatment mechanisms

Å Nitrate

ï Denitrification

Å Trace Organics

ï Direct and indirect photolysis

ï Biotransformation

ï Sorption

Å Pathogens

ï Sunlight disinfection
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Composition of biomat
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Nitrate Removal Processes
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Trace Organic Contaminant Removal Processes
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Removal by direct and indirect photolysis Removal by sorption and biodegradation
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