






EXHIBIT “A” 



City of Middleton
Wastewater 
Treatment Plant:
COUNCIL MEETING

OCTOBER 20 TH,  2021



Purpose
• Summarize key findings

• Define population growth impact to 

facility

• Outline existing facility conditions

• Propose three treatment 

alternatives

• Compare associated costs
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Figure. 1 Middleton WWTP.



Updated Population 
Projections
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Year Population
Average Annual 

Growth (%)
1970 739 --
1980 1,901 9.9%
1990 1,851 -0.3%
2000 2,978 4.9%
2010 5,524 6.4%
2018 9,100 6.4%
2019 9,683 6.4%
2020 9,732 6.9%
2021 11,461 6.9%
2022 12,946 13.0%
2023 14,431 11.5%
2024 15,916 10.3%
2025 17,190 8.0%
2026 18,565 8.0%
2027 20,050 8.0%
2028 21,654 8.0%
2029 23,386 8.0%
2030 24,555 5.0%
2031 25,783 5.0%
2032 27,072 5.0%
2033 28,426 5.0%
2034 29,847 5.0%
2035 31,340 5.0%
2036 32,907 5.0%
2037 34,552 5.0%
2038 36,280 5.0%
2039 38,094 5.0%
2040 39,998 5.0%



2040 Planning Criteria

• Influent Wastewater Flows 
include domestic and 
commercial projections.

• Wastewater flow types:  

• Maximum Monthly Flow (MMF)

• Peak Hourly Flow (PHF)

• Higher overall hydraulic flow is 
used as planning criteria.
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+44%

+36%



Existing Equipment

• Major equipment requires 
capacity upgrade to meet 
2040 population estimates

1) Screens

2) Influent Lift Station Pumps

3) Influent Force Main

4) Grit Removal

5) SBR (biological treatment 
system)

6) UV Disinfection
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Existing Facility Upgrade Plan
• Necessary in addition to proposed 

treatment alternatives 

• 20-year planning term (year 2040)
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• Equipment upgrade priorities

1. Influent Lift Station Pumps

2. SBR Basins

3. 12” Force Main

4. Grit Classifier

5. Influent Screens

6. UV Disinfection



Treatment Objectives
Current treatment system limitations: 

• SBR basins lack capacity for long term growth

• Limited expansion ability

• Increasing costs for additional basin construction

Alternative treatment criteria: 

• Meet 2040 planning criteria

• Accommodate influent wastewater flows with increasing local population

• Maintain NPDES permit compliance

• Repurpose existing facility components
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Treatment Alternatives
Sequencing Batch Reactor 

(SBR)

Characterization: 

• Batch process

Advantages: 

• No clarifier req’d

• Self contained

Disadvantages: 

• Large footprint

• 2 additional basins req’d

• Lower relative capacity 
compared to all others

Membrane Bioreactor

(MBR)

Characterization: 

• Continuous flow process

Advantages: 

• Much smaller footprint

• Greater relative capacity

• Easily expandable

Disadvantages: 

• Capital Expenses

• Intensive operation

• Higher maintenance

MLE Process 

(Activated Sludge)

Characterization: 

• Continuous flow process

Advantages: 

• Simple operation

• Low operational costs

Disadvantages: 

• Larger footprint vs MBR

• More difficult to expand

4-Stage Bardenpho

(Activated Sludge)

Characterization: 

• Continuous flow process

Advantages: 

• Simple operation

• Low operational costs

Disadvantages: 

• Larger footprint vs MBR

• More difficult to expand
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ACTIVATED SLUDGE 
(MLE)

ACTIVATED SLUDGE 
(4-STAGE BARDENPHO)

MEMBRANE BIOREACTOR
(MBR)
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Alternative Upgrade Plan
• Existing SBR basins will be 

reused for all proposed 

alternatives

MBR Process MLE Process 4- Stage Bardenpho

Common Facility Components

• New basin walls and baffles

• Splitter box

• Recycle Pumps

• New basin walls and baffles

• Splitter box

• Recycle Pumps

• New basin walls and baffles

• Splitter box

• Recycle Pumps

Different Facility Components

• CIP system and chemical 

storage

• New Fine screens

• Permeate pumps

• Convert 2nd SBR basin to EQ 

tank

• No clarifier(s) req’d

• (2) Secondary clarifiers

• New EQ tank

• (2) Secondary clarifiers

• New EQ tank
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Alternative Capital Costs

MBR Alternative Total Unit Cost

MBR Process Equipment $6,448,000

SBR Basin retrofit to EQ Tank $502,000

Fine Screens $1,217,000

Contingency (30%) $2,451,000

Engineering Design (10%) $1,062,000

Construction Management (5%) $531,000

Total $12,211,000

Bardenpho Alternative Total Unit Cost

Bardenpho Process $3,069,000

New EQ Tank $1,795,000 

Secondary Clarifiers $2,630,000 

Contingency (30%) $2,249,000

Engineering Design (10%) $975,000

Construction Management (5%) $488,000

Total $11,206,000 

MLE Alternative Total Unit Cost

MLE Process Equipment $2,820,000

New EQ Tank $1,795,000

Secondary Clarifiers $2,630,000 

Contingency (30%) $2,174,000

Engineering Design (10%) $942,000

Construction Management (5%) $471,000

Total $10,832,000

CITY OF MIDDLETON COUNCIL MEETING| OCTOBER 20, 2021



20-Year Cost Opinion

• O&M Includes:

• Electricity usage

• Chemical dosing

• Equipment maintenance 

• Critical part replacement 
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Proposed Alternative Annualized O&M Cost

Membrane Bioreactor $313,000

MLE Process $184,000

4 – Stage Bardenpho $186,000



Construction Costs

• Includes: 

• Existing equipment upgrades

• Existing treatment process renovations 

• New equipment purchases

• Costs to meet 2040 planning population 

• Total project costs include:

• Existing equipment upgrades

• Alternative construction costs

Alternative Upgrades Construction Cost

Facility + MBR $36,094,000

Facility + MLE $34,715,000
Facility + 4 – Stage Bardenpho $35,089,000
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Facility Process Eqt Upgrades Construction Cost

Process Upgrades

Influent Screens $1,286,000

Influent LS & Headworks Bldg $1,459,000 

Grit Removal / Classifier $1,581,000 

Sludge Storage Tank & Pump Station $804,000

Dewatering & Blower Building $3,044,000

UV System $1,553,000

WWTP Office Sewer Updates $112,000

Gravel Roadway $472,000

Sludge Removal from Pond $715,000

Tertiary Phosphorus Treatment* $4,948,000

Construction Markups

Contingency (30%) $4,793,000

Engineering Design (10%) $2,077,000

Construction Management (5%) $1,039,000 

Total $23,883,000



Additional Considerations
1. Phosphorus Treatment

• Phosphorus limits part of future discharge permit

• City currently engaged in pilot project

• Different treatment options available

2. Temperature Limit
• Effluent temperature limit likely part of future discharge permit

• Varying methods to achieve compliance 

3. Industrial Users
• Update City ordinances

• Industrial users buy capacity from system
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Next Steps

1. Finalize Updated Master Plan

2. Select Biological Treatment Alternative

3. Discuss Funding Options

4. Begin Design
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EXHIBIT “C” 



































EXHIBIT “D” 




