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Town Infrastructure

10 Year Capital Spending Avg. Total Asset Replacement Value

70-year replacement timeframe

Own approx. 97 km of sewer mains



History of CIPP
• Definition – “Insertion of a resin-impregnated 

lining tube which is then cured to form a tight 
fit against the existing sewer.”1

• Invented in the early 1970 by Eric Wood

• 1st project – London 1971 (53 yrs.).  1,170 mm 
x 600 mm brick egg shaped sewer lined 6 mm.

• It is still in use today.  Testing completed 20 & 
30 years after install.  Still in excellent shape. 

1 – WRc Sewerage Rehabilitation Manual, 
4th Edition.



History of CIPP

• 1st UK patent (Insituform) – August 21st, 1970

• 1st CIPP lining in NA was 300 mm drain in 
Fresno, CA in 1976.

• Formal design processes established in 1983.

• Design life = minimum of 50 years.

• Major installation in Winnipeg, MB in 1978

– Assessed in 2003 and tested 2011 (450 mm liner)

– Physicals like new



Advantages & Disadvantages
• Advantages:

– Less residential disturbance (min. excavation)

– Cheaper (depending on situation)

– Thin-walled (flow capacity not compromised)

– Minimal insertion access required

– Ability to be pulled through bends

• Disadvantages:

– Resin smell during steam curing

– Complexity of installation



CIPP vs. Traditional Replacement

Traditional (Open Cut)

• 2,420 m of new mains.

• 1,320 m of service lines.

• 165 homes to be serviced.

• Approx. Cost = $800/m

• Total = $1,930,000 (est.)
– Significant disturbance to the 

area.  Only patching asphalt. 

– Homes serviced from rear.

– Topography an issue.

CIPP Relining

2,347 m of sanitary mains relined.

173 m of 100 mm

2,074 m of 150 mm

100 m of 200 mm

106 services reinstated

Average Cost = $601/m

Total = $1,410,000



Existing Alignment Example





CIPP Scope of Work



Project Description
• Project funded under ICIP – 17-GI-22-00034

• Total funding was $3,489,067 HST included

– Water, storm and CIPP sanitary repairs in the 
Circular Road area.  Work remaining for 2024.

– 90-year-old clay sewer lines

– Project broken into three separate tenders and a 
PCA for engineering services.

• AllNorth Consulting - $83,000

• Afonso Contracting - $1,410,000

• ANW Contracting - $1,008,000

• Paving - $265,000



CIPP Process
• Clean & complete CCTV of existing pipe

• Clean host pipe – remove root intrusion, 
grease, debris buildup and trim services.

• Setup bypass for flow & communication 

• Install CIPP liner – pull-in-place or inversion

• Cure the CIPP – steam, hot water or UV light

• Reinstate the service connections

• CCTV camera of final product & QA samples

• CCTV 1-year warranty inspection



Camera Equipment



CCTV Pre-Inspection



CCTV Pre-Inspection



CCTV Pre-Inspection



Design – Fully Deteriorated

• Required ASTM F1216-
16 Appendix X-1 Design

• Fully Deteriorated

• 50-year design life

• Majority 2.5 mm liners

• Flow capacity

• ~20-30% thicker liner 
compared to partially 
deteriorated design.



Heavy Root Intrusion



Root Cutting Equipment



Pull in Place & Inversion



Hot Water Curing



Hot Water Curing

• All 100 mm pipes were wetted with epoxy on-
site and cured with hot water.

• Epoxy lining designed for shorter runs (~50m)

• 1-3 hour curing time

• Disadvantage is they must be used installed 
and cured quickly.



Steam Curing



Steam Curing



Steam Curing

• Liners were ordered from New Jersey already 
pre-wetted with resin and kept on ice.

• Kept in refrigeration truck out of sunlight.

• Curing is 90 minutes at 130 degrees 
Fahrenheit with 30-minute cool down.

• Pressure varies 8 – 12 psi. 

• 3 thermocouples in place measuring temps.



Reinstate Service Connections



CCTV Camera (Post)



CCTV Camera (Post)



CCTV Camera (Post)



QA Testing



QA Testing



QA Testing



Project Challenges
• Resin curing - smell complaints (plastic).

• ~2% homes had toilet issue during cleaning.

• 13 pits (distance, size change or joint offsets).

• Small manholes and site access difficult.

• Sags too great in three locations to complete.

• Roots excessive in one line.

• One line with protruding cast iron services.

• One liner failed resulting in sewer backup.



Conclusion

• Approx. 165 homes with relined sewer main.

• Approx. 2.4 km of rehabilitated infrastructure.

• Challenges encountered but successful project

• QA testing results were satisfactory.

• Experienced gained by Town staff.

• Significantly lower disturbance option.

• Contractor great to work with.
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