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Forcemain Inspection Program 

Environment Committee: April 28, 2026 Jeff Schwarz
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What Are Forcemains?

Underground Pressure Pipes and:

Access Structures Flow Control, Clean Out, 

and Air Release Valves
Discharge Maintenance Holes
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Forcemain Inventory

Pipe Material Feet of Pipe Miles of Pipe

Cast Iron Pipe (CIP) 41,807 7.92

Ductile Iron Pipe (DIP) 225,812 42.77

Fiber-Reinforced Polymer Matrix (FRPM) 207 0.04

High Density Polyethylene (HDPE) 105,131 19.91

Prestressed Concrete Cylinder Pipe (PCCP) 46,909 8.88

Polyvinyl Chloride (PVC) 250,110 47.37

Reinforced Concrete Pipe (RCP) 5,099 0.97

Steel 67,405 12.77

Total 742,480 140.62
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Forcemain Locations
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Forcemain Inspection History

*Based on available records, 96 miles (~66%) of forcemain (FM) have not been 
inspected in the past 10 years.

Year
Miles 

Inspected

New or 

Rehabbed
% of FMs

Pre-2010 Inspection 0.52 - 0.40%

2010 0.32 2.51 2.17%

2011 0.28 0.64 0.70%

2012 0.17 1.97 1.64%

2013 0.03 11.69 9.00%

2014 - 1.08 0.83%

2015 - 9.43 7.24%

2016 0.52 0.56 0.83%

2017 0.29 0.82 0.85%

2018 - 0.39 0.30%

2019 - 0.02 0.02%

2020 - 0.02 0.02%
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Current Ratings

Condition Rating
Miles of Pipe

Forcemain River Crossing Siphon

New/Rehab Prior to 2010 29.11 6.70 0.32

1 0.71 0.51 0.03

2 0.62 4.27 -

3 0.45 2.00 0.35

4 0.03 5.21 0.02

5 - 1.51 -

No Rating 99.31 6.33 8.38
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Best Practices for Recurrence Interval

Condition 

Rating

Recurrence Interval

Concrete, DIP Pipe
Corrosion Resistant Pipe 

(RPMP/HDPE/CIPP/PVC)

1 10 15

2 10 15

3 10 15

4 5 5

5 Rehabilitate/Replace Rehabilitate/Replace
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Inspection Plan: Based on Current Ratings
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Siphon 8.42 0.00 0.00 0.02 0.02 0.00 0.48 0.03 0.10 0.01 0.00 0.01 0.00 0.00 0.00

River Crossing 10.08 1.96 0.00 0.39 2.95 0.00 2.99 0.02 0.00 1.07 0.00 0.00 0.00 0.00 7.07

Forcemain 99.31 0.00 0.01 0.52 2.51 1.25 2.51 11.71 1.08 9.43 0.75 0.72 0.42 0.02 0.00
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Inspection Plan: Distributed Workload
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Siphon 0.00 0.00 0.00 4.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.07 0.00 0.00

River Crossing 0.00 0.00 0.00 0.05 7.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.97 11.83

Forcemain 13.26 12.97 12.37 8.57 5.17 12.89 11.85 13.34 13.46 10.77 12.26 13.15 9.67 2.20 0.00
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Program Yearly Workflow Diagram
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Project 805506

Phase 1 Inspections

➢ FM 7114

➢ 1-MH-401 Siphon
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FM 7114
Accessing 
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FM 7114
Laser/Sonar/CCTV Inspection Results
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FM 7114
Electromagnetic Inspection Tools



14

M
e

t
r

o
p

o
lit

a
n

 
C

o
u

n
c

il
FM 7114
Electromagnetic Inspection Results
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FM 7114
Lessons Learned

• Laser/sonar/CCTV multi-instrument could not TV invert, but laser, 
sonar, and cleaning CCTV combined were effective.

• Electromagnetic inspection could do the whole pipe, including 
severe bends, but is only good for PCCP

• Tethered equipment has limitations free floating equipment does not

• Need to take weather into account to avoid pipe freezing
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Project 805506 

Phase 1 Inspections

➢ FM 7114

➢ 1-MH-401 Siphon
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1-MH-401 Siphon
South Profile
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1-MH-401 Siphon
North Profile
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1-MH-401 Siphon
Pipe Failure
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1-MH-401 Siphon
Pipers Inspection
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1-MH-401 Siphon
Pipers Inspection Results
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1-MH-401 Siphon
Pipers Inspection Results 
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1-MH-401 Siphon
Bathymetric Survey

• Positioning Systems

• Multibeam Echosounder

• Sound Velocity Profiler

• Sub Bottom Profiler
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1-MH-401 Siphon
Bathymetric Survey 
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1-MH-401 Siphon
Bathymetric Survey  
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1-MH-401 Siphon
Lessons Learned

• Locations of utilities crossing our DIP forcemains need to be 
identified. 

• Existing corrosion protection systems need to be monitored and 
maintained. Program currently under development. (Future 
Information Item?). 

• Insertion and retrieval of Pipers tool is easy compared to other 
technologies.

• Cost of this technology is a fraction of the other technologies used, 
but it is only good for DIP
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Future Inspections

• Project 805521 Forcemain Inspection Phase 2 will use the Pipers 
technology to inspect 10 DIP forcemains. Bid in 2026 and inspect in 
2027.

• Project TBD Forcemain Inspection Phase 3 will use all technologies 
discussed to inspect the remaining 14 forcemain systems. Bid in 
2027 and inspect in 2027 and 2028.

• This inspection schedule puts us far ahead of the schedule projected 
in the Program Manual. 
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Jeff Schwarz, P.E., 

Minneapolis Area Program Manager

Jeffrey.schwarz@metc.state.mn.us  

651-325-6378

mailto:Jeffrey.schwarz@metc.state.mn.us
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