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AVG PIPE LIFE EXPECTANCY AND YEAR FAILURES BEGIN

Commercially Available <---- PIPE FAILURES BEGIN
Predominant Use ---→PIPE REHAB or REPLACEMENT

Avg Estm Pipe Life 

100 Yrs. (Steel Pipe) Failure Begins

120 Yrs. (Hor./Vert. Cast CIP) Hor. & Vert. Cast Gray Lead/Leadite Joint CIP Failure Begins

100 Yrs. (Spun Cast CIP ended 1985) ----- ----- ----- -----                              Spun Cast Gray CIP l Failure Begins

90 Yrs (Concrete Pipe) ----- ----- -----      Reinforced Conc. Pipe &  Conc. Cylinder Pipe Failure Begins

75 Yrs. (AWWA Standardized CIP) ----- ----- ----- ----- ----- ----- -- Std. Gray CIP - 28% of all pipe Failure Begins

60 yrs. (Asbestos Cement -AC) ----- ----- ----- ----- ----- ----- AC Failure Begins

90 Yrs. (Polyvinylchloride - PVC) ----- ----- ----- ----- ----- ----- -- -- PVC - 23% of all pipe *Failure Begins

1955-1975 DIP not lined

80 Yrs. (Ductile Iron) Leaks from external corrosion occur anytime DIP - 28% of all pipe  *Failure Begins

70 Yrs. (Polyethylene/HDPE) ----- ----- ----- ----- ----- ----- PE/HDPE (Mains) *Failure Begins
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State of Technology

• PIPE REHABILITATION or REPLACEMENT 
REPLACEMENT:  

Normally involves open cut replacement 

REHABILITATION:

o Should include: Pipe Cleaning, Repair, & Preparation

Types of Rehabilitation:

o Pipe Bursting

o Slip Lining

o Inserted Hose Lining

o Cured in Place Pipe (CIPP); Bag/Sock Liners, and 

o Spray in Place Pipe (SIPP), the focus of this Presentation
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State of SIPP Technology
• SUCCESSFUL REHABILITATION REQUIRES:

PIPE CLEANING -- PIPE REPAIR -- PREPARATION

PIPE CLEANING
PIPE REPAIR PIPE REPAIR

Existing Pipe

Point Repair Using Packer Packer in pipe

Cleaned Pipe

• REQUIRED FOR IC 202 PIPE PREPARATIONS:
Temp. between -20 deg F & 240 deg F and 5-degrees above the Dew Point and Rising 
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Cost to Rehabilitate / Replace Pipe

• Over the next 20-30 years, between 0.5 Trillion 
($500 Billion) to 3.5 Trillion ($3,500 Billion) will 
be spent in U.S. on rehabilitation and 
replacement of potable water lines.

• Sustaining a water distribution system requires 
rehabilitating/replacing between 1.5% & 2.0% of 
the total water line length each and every year.

• 1.5% => 75 year effective life of the system pipe; 
2% => 50 year effective life of the system pipe
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Rehabilitation Using IC 202 Polymeric 
Resin Spray-In-Place Pipe (SIPP)

IC 202 Characteristics:
• ANSI/NSF 61 Certified for use in potable water systems.
• IC 202 resin can be applied as a barrier coating or a 

structural liner.
• Lining bonds to host pipe
• Additional lining may be added in the future.
• IC 202 resin is a fast-setting (<10 sec.), thermoset-cure 

material.
• Lined pipe can be put back in service after 1-hour. Mostly 

cures in 4 hours.
• Formulations can provide a 300% or more elastomeric 

lining to a rigid structural lining, as conditions require. 
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IC 202 Polymeric Resin, cont. 

IC 202 Characteristics:

• It is an adhesive & bonds to most any surface.

• Normally used in 5-inch to unlimited size pipe.  

• Chemical resistance allows IC 202 to be used to 
line most chemical storage tanks.

• Polymeric Resin contains 100% solids, no VOCs, 
and has >50-year life expectancy. 

• Cost to line pipe is typically around half the cost 
of pipe replacement. 
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Applicable Technical Standards

ASTM F 3182-16
Application of Spray-Applied Polymeric Liners Inside Pipelines 
for Potable Water

AWWA C620-17
Spray-Applied In-Place Lining of Water Pipelines 3-inches and 
Larger  (as being revised).

AWWA M28
As being revised,  Manual  of Practice M28 will include SIPP. 
Publication is expected  to occur by the end of 2019. 

NSF/ANSI 61 Product Certification for Contact with Potable Water 
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Texaco Promotional Video
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Cleaning Small Pipe 
Using Feeder Twister (Linked Video)
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Cleaning Large Pipe 
Using Dual Head Centralizer (Linked Video)
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Cleaning Pipe Through Hydrant (Linked Video)
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Service Tap in Large Conc. Pipe (Linked Video)
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Service Taps

Looking into Pipe from outside            Looking at tap from inside of Pipe

Robotic Grinder (if needed)
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Spraying 72-inch Pipe
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Spray Lining 24 inch Steel Pipe (Linked Video)
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IC 202 Burst Tests

•
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IC 202 Polymeric Resin Summary

IC 202 IS DESIGNED FOR THE SPECIFIC APPLICATION

A. Barrier Coat - For Corrosion Control; To Minimize 
Maintenance; & To Eliminate Water Quality Issues

B. Semi-Structural Liner – All of A. above, plus extends 
pipe life while providing some structural support 

C. Structural Liner – A stand-alone pipe within a pipe that 
meets set internal pressure & external load conditions

IC 202 IS NSF 61 CERTIFIED

A. Required for Potable Water Applications
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Polymeric Resin, cont. 
SPECIAL DESIGN OF BLENDED RESIN:

• To transport liquids other than water (chemicals; that are at 
high temperatures; that are abrasive or corrosive)

• To provide either more or less hardness and flexibility, as 
needed

• Composite lining systems for special needs

• To minimize environment issues (lead, asbestos, TTHMs, PCBs, 
PAHs, etc.)

• To change gel rates & cure times

• To resist exposure from H2S, Chlorides, Sulfates, etc.

IC 202 IS AN IDEAL SOLUTION FOR:
• Potable Water Lines & Force Mains

• Storm & Sanitary Sewers; Manholes, Concrete Structures

• Water & Wastewater Treatment Process Equipment, Tanks & Basins

• Industrial & Commercial Applications
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Polymeric Resin, cont. 

SPECIAL FEATURES

• Short Gel Time (<10 Sec.); Offers same day back in service

• Bonds to host pipe, producing composite sidewall and leaves 
no annulus. 

• Accommodates various pipe inside diameters & shapes.

• Taps & laterals remain open and clear after liner is installed.

• Reduces pipe rehabilitation cost 
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Project Profiles (Time Permitting)

• Toledo 12-inch Storm Sewer Repair

• 72” Storm Drain under I-480 – Cleveland, Ohio

• 6-inch & 10-inch Water Pipe Lining; V-Dorian, 
Quebec

• Exxon Mobile, Singapore
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Toledo 12” Sewer Point Repair
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72-Inch Pipe Lining

PIPE UNDER I-480 in CLEVELAND, OHIO

• Robotic Spray-In-Pipe Lining – 2014

• 500 LF; 72-Inch; I-480 Conc. Storm Drain; 

Power washed & Repaired before lining.

Currently in good condition.

• Self Deployed 360 deg. coverage Structural

liner (750 mils/0.75 inches)
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City of Vaudreuil-Dorion, Quebec
Repair: Structural Rehabilitation - 2008

Location: Brouillard, Chevrier and Valois Streets, 

Historic: Eight (8) leaks repaired in year prior to lining 

Diameters, age and lengths :

150mm (6 in.) – 35 years - 315 meters (1050 LF)

250mm (10 in.) – 50 years - 1250 meters (4125 LF)

Pipe Material: Cast and ductile iron

Soil: Corrosive
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Rehab 12 Seawater Cooling Lines, Exxon Mobil, Singapore 2013

Summary
• We were contracted by ExxonMobil to inspect, clean, and internally apply 

IC 202 on 12 seawater pipelines carrying cooling water at the Jurong Island 
Refinery.  The specified pipe were compromised by a failing 1/8” epoxy 
liner, section loss, corrosion, and encrustation growth. 

Pipes Lined – 12 Sections
• 24” , 30”, and 36” carbon steel pipe
Challenges
• Constrained work environment near sensitive process equipment. 

Multiple bends.
Solution and Process
• The pipelines were cleaned using a centralized water blasting apparatus. 
• IC 202 was applied to the thickness of 0.170” to meet or exceed the design 

load and prevent further pipe wall deterioration. 
Results
• The liner restored pipe integrity and arrested further wall loss.
• Restoration of the pipeline with robotic centralizer cost 1/4 that of the 

estimated replacement cost; Time limitations were met to accommodate 
critical production schedules.
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Exxon Mobil, Cont. – Photos -

Before Cleaning After Cleaning Before lining After Lining Lining Thickness
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Questions?

Thank You

Superior Linings & Coatings
• Roger Baker Jim Baglier

• 4608 Golf Creek Drive 51194 Romeo Plank

• Toledo OH 43623 Macomb, MI 48042

• rbaker4608@yahoo.com jbtetal@yahoo.com

• 419-269-5525 810-499-9318
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New & Existing Service Taps
Red is New Tap, Blue is Existing Tap
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Pipe Rehabilitation Stages

Existing

Cleaned

Lined
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VIDEO RUN TIMES

• 1-Vtac video 4:24 min./Sec 

• Feeder-Twister 1:00

• Clean Lg Pipe 2:16

• Clean thru Hydrant 0:16

• Tap 24” conc Pipe  0:20

• Sprayin2 1:06

• Totals = 6 minutes + 1Vtac (9 minutes, shorten 
to 4 minutes)
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