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Outline of Presentation

• Summary of Permit Timelines

• Phosphorus Optimization Planning

• Operation Evaluation Report (OER)

• Compliance Alternatives Planning

• Closing Thoughts



Permit Timelines



Recently Re-issued Wisconsin Permits –
General Timeline for Stringent Limits First 
Permit

Required Action Approximate 
Years After 

Permit Issued
Operational Evaluation Report 1
Study of Feasible Alternatives 1
Compliance Alternatives, Source Reduction, 
Improvements and Modification Status

2

Preliminary Compliance Alternatives Plan 3
Final Compliance Alternatives Plan 4
Progress Report on Plans and Specifications 5



Recently Reissued Wisconsin Permits – General 
Timeline for Stringent Limits

Year 6: Final 
Plans & 

Specifications 
or 

Construction 
Status Report

Year 7: Status 
Report or 

Meet Limit

Year 8: Status 
Report or 

Meet  
Stringent 

Limit

Year 9: 
Complete 

Construction 
or Meet 

Stringent 
Limit

Year 10: 
Compliance

No Filtration With Filtration or =



Permit Discharge Optimization Planning
and

Operation Evaluation Report
(or ONR/POP)



WDNR Forms Provide Structure to P Optimization 
Plans

• Part 1 - Background 
Information
– Description
– Baseline Data
– Identified P Contributors

• Part 2 – Optimization 
Action Plans
– Self Identified Actions

• Part 3 – Approval



Operation Evaluation Review Can Be a Useful Tool for 
Capital Improvements Planning

• Phosphorus data and facilities review:

• Meet interim permit limit with minor operational changes?
• Meet future (advisory) stringent limit with minor facility changes?
• Other facility improvements needed?

• Communication tool

• Budgeting
• Support for rate increases

• Is future advisory phosphorus limit correct?

• Stream monitoring



Optimization Step 1: Know Your Influent Sources

• Industrial customers

• Commercial and institutional 
customers

• Drinking water additives

• Perform monitoring

Survey Says…



Common Sources of Phosphorus

• pH adjustment chemical

• Cleaners and sanitizers 

• Product and product additives – food, personal care products, 
metal finishing

• Economic or regulatory forces favoring certain chemicals



Optimization Step 2: Pollutant Minimization

Draft 
Ordinance 

Limits
Substitute 
Chemicals

Reduce 
Chemical 

Use
Pretreat at 

Source



Examples:

• Industrial discharge equalization (address BPR upset/poor 
performance)

• Chemical substitution

• pH adjustment
• Sanitizers
• Process cleaners
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Optimization Step 3: Treatment Optimization at WWTP

• Explore BPR

• Additional chemical feed

• Multipoint chemical feed if available

• Optimize
BPR through 
better monitoring,
other simple 
methods



OER Process May Benefit from Collection of Additional 
Information – Bench Scale

CPR Lab Testing

Ferric or 
Alum

BPR Bench
Scale Testing

VFA 
Addition

Additional WW
Characterization

Rd CBOD
VFA

NO3-N

Process Modeling
Time

SP
 (m

g/
L)



Bench Scale Examples:

• Jar testing for optimum chemical addition

• Lowest P level achievable
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Bench Scale Examples:

• Jar testing for BPR potential
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Pilot Scale Examples:
• Pilot BPR at CPR facility

Stage 4

(Oxic)

Stage 1B
(Anoxic)

Stage 1A
(Anaerobic)Stage 2

(Oxic)

Stage 3

(Oxic)

PRE

RAS
IR

Note: IR = Internal Recycle

Mixer (Typ)
Pump



AM-40-03

M-40-04 Tank
No. 2

PRC

PRC

NRP-40-02

Full Scale Example



Full Scale Example

• In-line phosphorus analyzer 

• More efficient chemical dosing



An  OER Provides Several Functions

• Optimizes P removal (through optimization plan)

• Sets the stage for compliance evaluation plan

• Optimizes WWTP for other changes (flows, loadings, etc.) 
if necessary

• Involves and educates dischargers

May also: 

• Proactively address aging equipment or constrained site

• Basis for potential wastewater rate adjustments



Compliance Alternatives Planning



Facilities Planning Provides Opportunity to Evaluate 
All Options and Combinations

Watershed Adaptive 
Management

Water Quality Trading

Best Option(s) 

Treatment

Lagoon Variance   

Compliance 
Alternatives

Plan

TMDL-Based Limit

Other Variance/Standard



Compliance Alternatives Plan Should be Executed in Phases

Eligibility 
for Options

Brain-
storming Costs

Benefits Affordability Best Mix

Draft Plan
Pilot Testing, 

AM Plan, 
Variance

Final Plan

Apply for:



Determine Eligibility for Various Options

• Variance or Site Specific Standard?

• Watershed Adaptive Management?

• Water Quality 

Trading?

*WDNR’s PRESTO
or similar tools



When Should Stream Monitoring Be Conducted?

• During OER phase (as soon as practical)

• When upstream conditions include..
• Higher stream flows
• Lower phosphorus concentrations expected
• Little or no existing data

• When downstream conditions include…
• Limited aquatic life (LAL)/ephemeral stream/wetlands 

• Where WQC Changes
• Little or no existing data

• Other considerations
• Variance or site-specific standard
• Watershed Adaptive Management option



Closing Thoughts



Additional Considerations

• Use early required documents such as OER as a tools for:

• Cost optimization

• Creative review of options

• Thorough planning

• Effective communication

• Phosphorus compliance schedules are long

• Various compliance options exist

• Treatment technologies evolving; future costs may be lower

• Consider other upcoming regulations



Questions
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