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Facility Background

e Oxidation ditch treatment train — 1988

 Membrane Bioreactor (MBR) upgrade — 2008
* Increased capacity from 2.45 to 3.67 MGD

* Effluent discharged to South Fork Crow River
* Scheduled Upgrades:

e Preliminary treatment overhaul — 3 to 4 years
e Oxidation ditch aeration — November to December
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Project Overview

* Incentives
* Nitrogen
 Chemica|

* Expe
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Project Overview

* Current Situation:
* Phosphorus is removed chemically to ~0.6
mg/L
 Ammonia effluent concentration: ~0.2 mg/L
* Nitrate effluent concentration: ~20 mg/L

* Goals:

* Primary: Use ASIM to find
operational/procedural changes to remove
nitrogen and phosphorus biologically

e Secondary: Use ASIM to identify possible
configuration changes to facilitate removal
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Approach — Data Collection

* Influent Characterization:

* Suspected low dissolved organic
material in plant influent

* Influent BOD is lower than normal, but
not concerningly low
* Dissolved Oxygen Testing:

* The MBR anoxic tanks have significant
residual dissolved oxygen
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Approach — Computer Modeling

 Gather Influent Data
 Run Model Initially

 Compare Modeled Effluent to Actual Effluent

e Calibrate Model

* Run Different Scenarios
e Recirculation Rates
e Sludge Ages
e Dissolved Oxygen Levels
* Tank Sizes

* Find Recommendations
* Test Implementation
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Modeled Effluent:
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Primary Recommendation — MBR

Operational/Configuration Changes

* Current MBR Opportunities:
e High DO in anoxic zones
e Denitrification is inhibited
* No anaerobic zones
* Biological phosphorus removal is impossible

* Recommendations:
* Reduce DO in aeration basins from ~7 mg/L to 2 mg/L
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Primary Recommendation — MBR
Operational/Configuration Changes

Current Configuration Recommended Configuration

7 mg/L 2 mg/L

7 mg/L 2 mg/L
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Primary Recommendation — MBR

Operational/Configuration Changes

* Current MBR Opportunities:
e High DO in anoxic zones
e Denitrification is inhibited
* No anaerobic zones
* Biological phosphorus removal is impossible

* Recommendations:

* Create new anoxic zones by taking 100,000 gallons from each aeration basin
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Primary Recommendation — MBR
Operational/Configuration Changes

Current Configuration Recommended Configuration
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Primary Recommendation — MBR

Operational/Configuration Changes

* Current MBR Opportunities:
e High DO in anoxic zones
e Denitrification is inhibited
* No anaerobic zones
* Biological phosphorus removal is impossible

* Recommendations:

* Pipe recirculation to new anoxic zones, creating anaerobic conditions in current
anoxic zones
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Primary Recommendation — MBR
Operational/Configuration Changes

Current Configuration Recommended Configuration
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Primary Recommendation — MBR

Operational/Configuration Changes

* Current MBR Opportunities:
e High DO in anoxic zones
e Denitrification is inhibited
* No anaerobic zones
* Biological phosphorus removal is impossible

* Recommendations:

 Add recirculation from anoxic to anaerobic tanks
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Primary Recommendation — MBR
Operational/Configuration Changes

Current Configuration Recommended Configuration
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Solutions

Nutrient Reduction Option

Waste Reduced
(per year)

Implementation
Cost

Annual
Savings

Payback
Period

Status

MBR Operational/Configuration
Changes

* 136,000 Ibs of ferric
chloride solution

* 1,800 Ibs of phosphorus

* 40,600 lbs of nitrogen

* 626,000 kWh

$190,000

$46,200

4.1 Years

Recommended

Oxidation Ditch Aeration Cycling

e 135,000 Ibs of ferric
chloride solution

* 69,000 lbs of nitrogen

* 65,000 kWh

$7,700

$33,800

<3 Months

Recommended
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e
Personal Benefits

 Understood wastewater
treatment from head-to-toe

* Learned about the cost and
effort associated with testing

e Gained time management
skills

* Learned about how a
wastewater plant actually
functions, not just the theory
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Thank you for listening!
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