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The Plan

AThe Three Environments
AWhat goes wrong
ATroubleshooting systems
ACase studies

AQuestions and Comments



The Basics of BNR

Biological Nutrient Removal

2 Processes

Biological Nitrogen Removal
- Denitrification
- Nitrogen Gas leaves the System

Biological Phosphorus Removal
- Orthophosphate is taken up by

Phosphorus Accumulating Organisms (PAOs)

- PAOs are wasted from the System



The Basics of BNR
2 Zones for Biological Phosphorus Removal

Anaerobic Zone
OxicZone

Each zone requires a specig@avironmentthat will get the
bacteria to do a specific job.




The Basics of BNR
2 Zones for Biological Nitrogen Removal

Anoxic Zone
OxicZone

Each zone requires a specig@avironmentthat will get the
bacteria to do a specific job.




The Basics of BNR

3 Zones for Biological Nutrient Removal:

Anaerobic Zone
Anoxic Zone
OxicZone

Each zone requires the proper speciénvironmentthat will
get the bacteria to do a specific job.




The Basics of BNR

The Anaerobic Zone:

1. Relatively small volume

2. Mixed without diffused air (mechanical mixer)
3. Combines influent wastewater with RAS

4. NeedsSoluble Carbono drive the reaction



The Basics of BNR

The Anaerobic environment
1. No dissolved oxygen
2. No nitrate

3. Low energy mixing



The Basics of BNR

The Anoxic Zone:
1. Larger volume
2. Mixed without diffused air (mechanical mixer)

3. Combines influent wastewater with nitrified mixed liquor (or RAS)
from the Oxictank



The Basics of BNR

The Anoxic Environment

1. No dissolved oxygen

2. Nitrate Available (i.e., Combined Oxygen,;N{)
3. Low Energy Mixing

4. NeedsSoluble Carbono drive the reaction



The Basics of BNR

TheOxicZone:
TheOxicEnvironment

Dissolved oxygen present

cBON is converted into bacteria and GO

Ammonia converted to Nitrate

Ortho P released in Anaerobic zone Is taken up, and more

s W



The Basics of BNR
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The Basics of BNR
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Troubleshooting Systems

Cedarville WWTP
Nutrient Profile
08/24/2004
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The Basu:s of BNR

Anaérobic
Tank
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The Basics of BNR
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Nutrients in the natural waters are causing problems

WWTPs are easy to regulate
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What Goes Wrong




What Goes Wrong
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Nutrient Control:

Cyanobacteria utilize nitrogen and phosphorus
Tend to flourish when water iIs warm and nutrients are plentiful

Produce liver toxins, neurotoxins and dermatoxins in the water column
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Lower Big Darby Creek
Little Darby Creek
Hellbranch Run

RM 39.2

RM 36.9

Bales FurkL

RM 14.0

Jefferson Lodge MHP
WWTP (4PV00004)
Oakwood Acres MHP
WWTP (4PV00097)

RM 9.0
Cypress Wes
RM 8.0 o -
(4PTO0115)

B&B Motel WWTP (4PV00107) RM 7.0 Alton -
West Jefferson WW'TP e Campground
(4PB00024) RM 5.35 RM34.1  ww'p

(4PX00041)
Hamilton Ditch

U.T. to Smith Ditch - -------

Oak Hills MHP WWTP(4PV0000R)

RM 31.69
> RM 209

School WWTP

Thornapple
Country

Club WWTP

(4PX00029)

leyan

Pleasantview Schools
WWTP (4PT00106)

- Oakhurst Knolls
WWTP (4PHO0000)

I'imberlake
WWTP (4PU00003)

***** RM 29.3
***** RM 27.93
RM 26.1 HellBranch Run

RM22.92 <4——

77777777 RM 20.2
U.T.to Big Darby Creek

- RM 16.7

L *********** RM 14.4
RMI12.9




