
 Kenosha Water Utility 

   Wastewater Treatment Plant 

Energy Optimized Resource Recovery Project  

Constructed—2015; In Service—2016 

 Objectives 

 Increase the production of methane gas from 

anaerobic digestion of sludge; 

 Generate electricity from the methane gas to produce 

power to be interconnected to the existing 

wastewater plant power network; 

 Use the electric and thermal energies generated to 

dry the biosolids to meet Class A biosolids criteria; 

 Recover and utilize waste heat as the main thermal 

energy supply for the facility. 

 Outcomes 

 First installation in USA of Pondus chemical thermal 

hydrolysis system to breakdown the cells in the waste 

activated sludge prior to anaerobic digestion.  This 

results in better digestion and increased biogas 

production; 

 Installed two combined heat and power (CHP) units  

that utilize the methane  produced in the anaerobic 

digestion process as a fuel source to generate 

electricity as well as thermal energy.  The electricity 

and heat are used for treatment processes 

throughout the plant; 

 Installed a compact belt dryer to dry biosolids to 

>90% dry solids using the waste heat from the CHP 

units.   The dryer achieves all the requirements to 

produce Class A biosolids for beneficial reuse saving in 

disposal costs. 

Sanitary Sewer System 

The Kenosha Water Utility maintains the sanitary sewer 
system consisting of 332 miles of pipe and 13 lift stations. 

During  rain events, the flow to the plant increases as much 
as five times the average flow.  If the flow of water to the 
wastewater treatment plant (WWTP) exceeds the capacity, 
the flow is diverted to a 30 million gallon equalization 
basin to store the additional volume for later treatment. 
This basin was constructed in the 1990s along with a deep 
tunnel system for the excessive flow events. 

Help us to serve you better! 

 Do not flush wipes, paper towels or other                   
non-biodegradable products.  These items may cause 
blockages in pipes and pumping equipment failures. 

 Throw grease from your kitchen in the trash, not down 
the drain. Grease can clog your sanitary sewer lateral 
and public mains causing a back-up into your home. 

 Disconnect your sump pumps from floor drains/laundry 
tubs and discharge outside the house. Make sure 
downspouts are discharged away from your 
foundation.  This reduces unnecessary water from 
entering the sewer system and WWTP. 

 

Additional Programs 

Residential Household Hazardous Waste Collection —
Regularly scheduled events to keep hazardous waste from 
being disposed  down the drain. 

Industrial Wastewater Pretreatment Program —  Monitor 
industrial users to control pollutant discharges that could 
harm the wastewater system, personnel or Lake Michigan. 

Mercury Minimization Program — Outreach to reduce 
mercury in the wastewater and environment. 

The Kenosha Water Utility wastewater treatment plant is a regional 

facility providing sanitary service to a population over 100,000.  The 

service area includes the City of Kenosha, Village of Pleasant Prairie, 

Village and Town of Somers, and parts of the Village of Bristol.  The 

design average daily flow is 28.6 million gallons per day. 

Wastewater treatment is complex, but can be divided into three 

processes: Primary Treatment, Secondary Treatment and Biosolids 

Treatment.   The Wisconsin Department of Natural Resources issues 

the Kenosha Water Utility a permit to discharge effluent to Lake 

Michigan under the Federal Clean Water Act.  The final effluent 

meets or exceeds the regulations and requirements of the discharge 

permit.  The permit also regulates biosolids disposal. 

Kenosha began basic treatment of wastewater in 1938 solely with 

primary treatment.    Secondary treatment was added in 1967 along 

with other upgrades.  Another major expansion occurred in 1985 to 

increase the plant capacity.  The latest innovative upgrades were 

completed in 2015. 



 

Primary Treatment — mechanical 

processes to separate the liquid and 
solids portions of wastewater for 
further treatment.   
 

 Consists of bar screens, grit tanks 
and primary clarifiers; 

 Screens water to remove debris 
and slows flow to settle solids; 

 Removes 65% solids matter and 
30% BOD (soluble organic 
matter); 

 Main water treatment process 
until 1967. 

 

WASTEWATER TREATMENT PROCESSES BIOSOLIDS TREATMENT PROCESSES 

Anaerobic Digestion — a two-stage biological process utilizing microorganisms to breakdown and stabilize the solids portion 

under anaerobic (without air) conditions at a constant temperature of 98oF.  Methane gas is a byproduct of this digestion 
process.  The recent upgrade reduced the needed digester capacity  from six to three digesters. 

 

Chemical Thermal Hydrolysis — add low dosage of sodium 

hydroxide (NaOH) and heat to breakdown waste activated 
sludge cells prior to anaerobic digestion. 

 First installation of Pondus by CNP-Technology in USA; 

 Cell lysis by adding  <0.5% NaOH                                            

and heating through a heat 

exchanger and reactor to 150°F; 

 Results in more biogas from 

anaerobic digestion; 

 Increases dewaterability of final 

biosolids. 

 

Thickening & Dewatering  —  mechanical processes to 

separate liquid from solids. 

 Centrisys dewatering centrifuge dewaters the final 
biosolids to 28%  dry solids;  

 Centrisys thickeners dewater the primary and waste 
activated sludges 
to ~7% solids; 

 Less liquid 
reduces the 
number of 
digesters needed 
for anaerobic 
digestion. 

Electricity & thermal generation — utilize biogas methane in 

engine generator to produce electricity and thermal energy. 

 Two Kraft Power combined heat and power (CHP) units 

with Synergy engines capable of generating 330 KW 

electricity and 420 KW thermal energy each; 

 Power and heat 

fully utilized for 

wwtp processes; 

 Biogas cleaned in 

Unison 

conditioning 

system prior to  

CHPs. 

Drying  — low temperature dual belt dryer to dry 

dewatered biosolids to >90% dry solids. 

 First installation of Sulzle-Klein belt dryer in USA; 

 Fully enclosed dual belt dryer heated to 158oF; 

 Dried biosolids 

meets Class A 

requirements for 

beneficial reuse; 

 System includes 

exhaust air 

scrubber for odor 

control. 

Secondary Treatment — biological 

processes utilizing microorganisms 
to remove pollutants from the liquid 
portion of wastewater.   
 

 Consists of aeration tanks and 
final clarifiers; 

 Activated sludge process where 
microorganisms breakdown 
organic matter as food under 
aerobic (with air) conditions; 

 Removes 90% BOD (soluble 
organic matter); 

 Chlorination of final effluent; 

 1967 plant expansion added 
secondary treatment and 1985 
expansion increased secondary 
treatment capacity. 


