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Established in the 1970s to 
protect Wind, Waubeesee, Long, 
and Denoon Lakes 

8.2 square mile service area 

Serves a population of 6,450 
and a portion of the City of 
Muskego 

Collection system 
•34 miles of 8- to 30-inch 

gravity sewers 
•16 lift stations 
•5.2 miles of 4- to 10-inch force 

main 

THE PATIENT: 
TOWN OF NORWAY SANITARY DISTRICT NO. 1 



THE SYMPTOMS 

13 lift 
stations were 
placed into 
operation in 

1977 

Dry Wells 
• Permit-required 

confined space 
made equipment 
maintenance 
dangerous 

Past typical 
design lives 



RUNNING TESTS: 
CONDITION ASSESSMENT 

Collection of data 
• Performed capacity analyses, talked to Norway staff, and 

evaluated station buildings, equipment, and sites 

Development and ranking of recommendations  

Development of planning-level cost estimates for 
recommended improvements 



STATION EVALUATION 

Dry Wells 
Confined space 

Structure condition 

Equipment Condition 

Wet Wells 
Confined space 

Structure condition 

Grease and odor 

Generator Building 
Structure condition 

Equipment condition  



STATION EVALUATION 
Pumping Equipment 
Flow Capacities 
Maintenance Access 
Condition 

Piping and Valves 

Condition 

Electrical , Controls and Communications Equipment 

Condition 
Dated Technology 

Site Access, Condition and Security 



DESIGN LIFE ASSESSMENTS 
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CONDITION RANKING 

Condition and Performance Rankings 

Condition 
1 Excellent 
2 Slight visible degradation 
3 Visible degradation 
4 Integrity of component moderately compromised 
5 Integrity of component severely compromised 

Performance  
1 Component functioning as intended 
2 In-service, but higher than expected O&M 
3 In-service, but function is impaired 
4 In-service, but function is highly impaired 
5 Component is not functioning as intended 

Performance Age Adjustment 
0-50% of design life  →No adjustment 

50-75% of design life  →Performance (+1)  

75-100% of design life  →Performance (+2)  
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PATIENT X: 
LIFT STATION NO. 8 

Constructed in 1977 

Prefabricated steel 
dry well 

10-inch force main 

Electrical service: 
240V/3ph/60Hz 

2 pumps installed in 
2002 

70 kW generator 



PHYSICAL EXAM: 
WET WELL 

Assessment 
•Entrance concrete: Good 
•Interior: Unable to view 
•Grating: Covered with grease and debris 
•Cover underside: Significant corrosion 
•Grease and odor: None 

Recommendations 
•Enter the wet well to assess concrete 

and grating 
•Cover corrosion: No immediate concerns 



PHYSICAL EXAM: 
DRY WELL 
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•Entrance: Significant 
corrosion 

•Floor: Significant corrosion 
•Pumping equipment: 

Insufficient capacity, 
corrosion, poor access 

•Piping and valves: 
Operational issues Re
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•Install higher capacity 
pumps 

•Replace with new 
submersible lift station 
and valve vault 



PHYSICAL EXAM: 
ELECTRICAL 

Electrical 
• Generator: 

Good condition, but 
exceeded design life 

• Replace with new 
station 

Building 
• Minor structure 

damage 
• HVAC in good 

condition 

Site & Security 
• Drainage and 

access issues 



PHYSICAL EXAM: 
CONTROLS AND COMMUNICATION 

Assessment 
•Control panel: End of design life 
•Control devices: Control levels drift 
•Flow monitoring: None installed 

Recommendations 
•Replace controls and panel with 

new station 
•Install flow monitoring  



LIFT STATION NO. 8: 
RANKINGS 



LIFT STATION NO. 8: 
RECOMMENDED ACTIONS 
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PRESCRIPTION: 
CREATING A ROADMAP 



PRESCRIPTION: 
IMPLEMENTATION PHASES 

Critical 
repairs 

Less 
Critical  

Some  
remaining  
useful life 

Mid-term Long-term 

3-5 years 0-2 years 
6-10 
years 

Near-term 



PRESCRIPTION: 
TIMELINE WITH 
COST 
ESTIMATES 



LIFT STATION NO. 8: 
ON THE ROAD TO RECOVERY! 
• District proceeded with replacement and a new 

submersible lift station is currently under design 
• Construction anticipated for 2019  



PROGNOSIS 

Less surprises Budgeted 
improvements 

A happy PJ! A happy PJ! 



Questions? 

Thank you! 
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