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City of Waupaca Regional 

Wastewater Treatment Facility
• Early sewage treatment history for the City of 

Waupaca 

• Past WWTF expansions and upgrades

• Most recent WWTF expansion in 1996

• Design loadings of current wastewater facility

• Sludge land application information

• Recent equipment upgrades at the WWTF



Beginning of Sewer System in 

Waupaca
• First sewer system in the City 

consisted of 4.2 miles of sanitary 

sewers ranging in size from 8-18 

inches connected to 300 services

• Sewage collection system was 

designed by William G. Kirchoffer 

sanitary & hydraulic engineer 

Madison, WI  1907

• Construction of sewers was 

completed in 1910

• Sewage collection system flowed 

into two septic tanks that 

discharged to the Waupaca River

• Population of City of Waupaca in 

1910 was 2,789



First Sewage Treatment Facility

• City starts planning for new sewage 
treatment facility and sewer additions in 
1933

• William G. Kirchoffer, sanitary 
engineer, submits plans to City for first 
sewage treatment facility in 1934

• City requests bids for sewage treatment 
facility in Fall 1936

• Bids accepted in January 1937 for new 
sewage treatment facility

• Sewage treatment facility consisted of a 
rectangular chain and flight clarifier 
and rectangular anaerobic digester with 
floating gas holding cover

• Digested solids were discharged to 
sludge drying beds

• Construction was completed in 
September 1937 

• Total cost of new sewage plant was 
$30,280



First WWTP Expansion 1955

• WWTF deemed inadequate by 
State Board of Health and 
Committee on Water Pollution 
Officials in 1951

• BOD removal was 17.2% and 
Suspended solids 34%

• Baxter & Woodman Sanitary 
Engineers, Crystal Lake, Illinois 
designed new treatment facility 
expansion 1955

• Extra clarifier settling tanks, new 
larger anaerobic digester, extra 
sludge drying bed, chlorination 
equipment added

• Design capacity to be 527,000 
GPD

• Total upgrade cost $107,000



1971 Wastewater Facility Expansion

• In 1967 State issues order that City of 
Waupaca must submit plans for 
secondary treatment facilities by 
12/31/1969 and construction be 
completed by 1971 due to undersized 
treatment facilities

• Phillips & Associates Little Chute, WI 
was the consulting engineer

• Secondary treatment equipment 
additions consisted of 2 new secondary 
clarifiers, 1 chlorine contact tank, 2 
aeration tanks, 1 aerobic digester, and a 
service/office building 

• Upgraded wastewater treatment facility 
now has design capacity of 1.25 MGD, 
previous treatment capacity was 
527,000 GPD

• Total cost for upgrade was $567,500

• Construction completed and upgraded 
treatment facility went online in August 
1971

• Temporary phosphorus removal 
facilities added in 1973



1985 WWTP Expansion

• Upgrade was needed to handle 
excessive sludge production at 
plant from phosphorus removal 
process

• Inadequate anaerobic digestion 
volume and equipment to handle 
sludge were contributing factors

• Process was generating 2.97 
million gallons sludge annually

• Phillips & Associates consulting 
engineer

• New additions consisted of 40ft 
anaerobic digester, sludge handling 
building, sludge press, phosphorus 
chemical storage

• Project cost was $1.5 million 



Most Recent Wastewater Facility Expansion 1996

• Future treatment facility 
planning started in 1992

• Chain O Lakes Sanitary District 
sewage will be pumped to 
Waupaca WWTF for treatment

• Expanded WWTF will treat 
both City of Waupaca and 
Chain Sanitary District sewage

• Construction started May 1995

• Construction completed August 
1997

• Kaempfer & Associates, 
Oconto Falls, WI consulting 
engineers

• Project cost $8,460,000



1996 Upgrade Design Data Limits

• City Maintains 14 sewage pumping stations

• Woolsey Plumbing maintains Chain Sanitary 
sewage collection system with 23 lift stations

• Design average annual flow-1.5 MGD

• Peak hydraulic flow-4.5 MGD

• BOD-4,860 pounds per day

• Suspended solids-4,180 pounds per day

• Ammonia-311 pounds per day

• Phosphorus-97 pounds per day

• TKN-514 pounds per day



Waupaca WWTF Treatment Efficiency Averages

2022

• Average influent flow- 1.0 MGD

• Influent CBOD- 200 mg/L

• Influent suspended solids- 300 mg/L

• Influent phosphorus- 6 mg/L

• Effluent phosphorus- .33 mg/L

• Effluent ammonia- .2 mg/L

• Effluent CBOD- 1.92 mg/L

• Effluent suspended solids- 1.7 mg/L



Sludge Storage Tank

• Largest tank at WWTF

• Round concrete tank 90 
feet diameter x 30 feet tall

• Stores 1.6 million gallons 
of digested sludge 

• Emptied, cleaned, 
inspected each Spring & 
Fall after land application 
of sludge is completed



Sludge Hauling

• WWTF produces 1.8-2.0 million 
gallons of anaerobic digested 
sludge annually

• Sludge storage tank is emptied 
twice annually in Spring & Fall

• Sludge is land applied on DNR 
approved sites (farm fields) for 
local farmers as fertilizer 

• Cost to WWTF is 3.8 cents/gallon 
to have land applied 

• $68,000-$80,000 cost annually

• Badger State Waste LLC hauls & 
land applies WWTF sludge 

• WWTF staff tries to minimize 
sludge hauled by decanting up to 
500,000 gallons of supernatant 
from sludge storage tank back to 
the treatment process annually



Recent Equipment Upgrades



Digester Cover Rehab 2022

• Removed 67 year old 25-foot 
diameter digester cover to repair, 
inspect, and recoat exterior

• Digester utilized a floating cover 
from 1955-1996, then was 
converted from a floating to fixed 
roof cover from 1996-2022

• Converted back into a floating 
digester cover in 2022

• Installed stainless steel piping in 
digester

• New concrete wall cap and coating 
system on interior walls of tank

• McMahon & Associates, consulting 
engineer



Primary and 

Secondary Clarifier 

Upgrades 2021

• All steel submerged in water 

was replaced with stainless 

steel

• Stainless steel eliminated the 

need to paint any submerged 

steel 

• Typically need to recoat non-

stainless steel every 10-15 

years

• Clarifier drives rebuilt

• All wear parts replaced

• Waupaca Machine & Repair 

fabricated and installed new 

stainless steel components



Aeration Tank 

Upgrades 2020 • WWTF staff handled demo and removal of old air 

diffuser system

• New air diffuser system was installed by WWTF 

staff in all three aeration tanks 

• 420 diffusers per tank

• Each aeration tank is 84 feet long x 24 feet wide x 

12.5 feet deep

• Capacity of each aeration tank is 188,496 gallons

Old diffuser system



City of Waupaca WWTF Staff

• Jesse Landre- Plant Superintendent

• Cody Bank- Lead Operator

• Eric Johnson- Operator

• Sam Ziebell- Operator


