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Announcements

= Wednesday lab: field trip to Ames
Water Pollution Control Facility
(alternative assignment) - see sign
up sheet for carpool

m BOD and TSS Lab

= Need to weigh solids
= Check DO in BOD bottles

= Water Quality Management Problems
Chapter 5: 2, 6, 36, 42 (starting on
page 407) due 4/8/09




Wastewater generation




BOD and DO




BOD and DO




Collection Systems

m Separate sewers
ombined sewers

Comblned sewer overflows




Regulations

Federal Water Pollution Control Legislation, US
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Four levels of wastewater treatment




Wastewater Treatment

Preliminary Treatment




Preliminary Treatment:
Screens

m Bar Screens
m Bar Racks
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Preliminary Treatment:
grit removal
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Secondary Treatment




Secondary Treatment
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= get their energy from an inorganic source
and

m their carbon from carbon dioxide.

= An example of autotrophs in wastewater
treatment is nitrifying bacteria.

= Nitrifiers use ammonia for energy and
carbon dioxide for a carbon source.

= End products of nitrification are
= nitrate,
= water, and
= hydrogen ions
= additional nitrifying (autotrophic) biomass.




Biological Treatment




Terminal electron acceptor




Terminal electron acceptor




Terminal electron acceptor

m Ahievoloe

= utilize CO, and organic compounds as
terminal electron acceptors.

= In this process, organic compounds are
converted to fermentation products and
carbon dioxide.

= In anaerobic digestion of wastewater solids,
the fermentation products are converted to
= methane, C#f R
= Gy

m and carbon dioxide




Terminal Electron Acceptor (TEA)

Examples:

Process TEA Predominant Reactions Example

Aerobic O, organic matter + O, & CO, + H,0 CBOD removal v*
Aerobic O, NH; + O, s% NO5" nitrification v~
Anoxic NOs organic matter + NOz =% N,+ CO,+ H,O  denitrification
Anaerobic CO, organic matter # CH, + CO, + H,0 anaerobic digestion




Classification by temperature




Classification by growth environment




Ten Growth Requirements




Ten Growth Requirements




Boone wastewater treatment
plant




Boone wastewater treatment
plant




Wastewater treatment plants




Wastewater treatment plants
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Back River WWTP
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Back River WWTP




Back River WWTP




Back River WWTP




Abu Dhabi WWTP
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Abu Dhabli WWTP




Abu Dhabi WWTP




Abu Dhabi WWTP




Abu Dhabi WWTP




Budapest WWTP




Lake Balaton WWTP
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Lake Balaton WWTP




Lake Balaton WWTP




Lake Balaton WWTP




Wastewater Treatment in Developing Countries
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View of machine used to aerate
compost placed in windrows.




Overview of windrow
composting operation




Schematic of static aerated compost
pile
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Biosolids land application




Placement of geomembrane
liner in area-type landfill




