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Water Infrastructure Needs

USEPA: $200 billion for drinking water pipe repairs

USEPA: $600 billion for sanitary sewer pipes

FHWA: Millions of feet of culverts require repair 

Private water and sewer pipes require repair. In-
building plumbing require repairs.

Mechanical pipe failures can be catastrophic

(traffic disruption, public safety, $$$)

http://www.cbc.ca/gfx/images/news/photos/2007/05/28/ab-ed-sinkhole.jpg
http://www.cbc.ca/gfx/images/news/photos/2007/05/28/ab-ed-sinkhole.jpg
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Initiator(s)
+heat or UV light
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Cured-in-place-pipe 
(CIPP) projects, practices, 

and chemicals

Sanitary sewer, storm sewer, drinking 
water pipes (4 inch to >8 feet diam.)

Can be 60-80% less expensive than 
other pipe repair options

Pipes can be repaired in 1-3 hours 
instead of days or weeks

Curing Popularity: Steam >> hot water > UV light
CIPP Resin Popularity: Unsaturated polyester > vinyl ester >> epoxy

Resin Type Popularity: Styrene >>>> Nonstyrene Resin Types 

Old broken

pipe New plastic

pipe
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Thermal (Hot Water or Steam) or UV Light
then cooldown

Uncured RESIN tube 
delivered on a truck

Uncured RESIN tube inflated with air 
inside host pipe (3 to 28 psi pressure)

“Curing (Hardening) Method”

Uncured RESIN tube inserted into 
damaged pipe (raw chemicals)

Hard ends are cut off Pipe allowed into service

Water flow

Popup worksites that manufacture a plastic pipe (or liner)

Resin
Truck
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Cross-section of new UV cured 
CIPP with fiberglass layers

Cross-section of new thermally 
cured CIPP with PET felt layers

Uncured PET 
felt resin tube 
before steam 
curing
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There are demonstrated human health risks
to workers -and- bystanders 

(infants, children, adults).

Chemical exposure to the plastic manufacturing waste
is the primary risk.

Waste: (noun) "an unwanted byproduct of 

a manufacturing process"
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HVAC 
Intake

Windows

Doors

Sump
Pump

Foundation
Crack

Private Property
(not for contractors) 

Utility/City Property
(Worksite only for contractors) 

wind
Pressure

used against the
uncured resin tube

HVAC Vent
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Example: Steam cured 
CIPP waste discharge 

Organic Vapors are Pushed Out
Styrene: 250 to 1,070 ppm, 3.6 to 76 

ppm, 200 to 300 ppm, >86 ppm, 3.2 ppm
Methylene chloride >1.5 ppm

Others: Acetone, Benzene, Benzaldehyde, 
MEK, Chloroform, Ethylbenzene, Toluene, 

TMBs, Xylenes and more

Organic Vapors from Resin Truck
Styrene+ vapor 1,820 ppm

(NIOSH Limit: IDLH 700 ppm worker)
(CDPH Limit: 4.9 ppm public)

A Multiphase Mixture is 
Discharged

Styrene: 1,800 to 4,300 ppm
Phenol, DBP, TPGDA, 

Tetradecanol, Benzaldehyde
Benzoic acid, Acetophenone

Concentrations in and outside buildings differ by activity: 
Setup vs. Curing vs. Cooldown vs. Mechanical cutting

Steam hose
from boiler

Partially cured resin

Pure Organic 
Solvents
Particulates
Water vapor

Organics
Partially cured 

resin

3 to >20+ psi 
artificial 
pressure 
applied

Sewer lateral 
to building

Exhaust
Emissions

Fugitive
Emissions
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Connecticut: Dec 16, 2019

Washington: Oct 10, 2018California: Sept 21, 2017

Pennsylvania: Sept 24, 2019

Illinois: Jan 16, 2020

Illinois: Feb 20, 2020

CIPP plastic manufacturing waste has had significant 
bystander health consequences, 140+ incidents

Homeowner near CIPP site in Canada: 

Basement explosion, 1st degree burns
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Visit and read about 
the incidents we found:

www.CIPPSafety.org

Website Č
Resources Č

CIPP Incident List 

Illnesses, hospitalizations, explosion

Schools, daycare centers, hospitals, 
homes, restaurants, municipal 

buildings, office buildings, and more..

http://www.cippsafety.org/


When incidents have occurred a number of 
persons have reached out to us for help
Bystanders
CIPP laborers/workers
CIPP company owners
Firefighters
Police
Emergency room doctors/nurses
Public works/Utility staff
Public health department investigators
Law enforcement/criminal 
investigators

OSHA 21 year old CIPP worker 
fatality investigators
Building owners/tenants
Business owners
Industrial hygiene consultants
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The risk of chemical exposure 
can be minimized, but facts 
must be acknowledged

1. All CIPP processes have emissions. Magnitudes and chemistry are different.

2. Material SDSs do not disclose all chemicals emitted into the air or are generated during 
manufacture. People wrongly assume that if chemicals are not listed on SDS, they are not 
present or created.

3. The CIPP process –creates– new chemicals during manufacture.

4. Unlike other industries, plastic manufacturing waste is not captured, but openly discharged.

5. 4-gas meters (H2S, O2, CO and LEL) and PIDs are not reliable to understand the health risk of 
exposure due to hazardous atmosphere complexity, sometimes 10x to 1000x off. 

6. Contractors have cross-contaminated both styrene/nonstyrene resins and equipment. 

7. Contractors can and have overpressured plumbing trap water seals and toilet seals.

8. Hazardous air pollutant (HAP) emission is regulated under the Clean Air Act. Many chemicals 
are HAPs (including Nonstyrene resins). Some government agencies are looking at issuing Air 
Permits for any CIPP job.

Worksite Differences
Styrene vs. Nonstyrene resins

VOC vs. “No VOC” vs. “VOC free” resins
Thermal (steam, hot water), UV curing
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CIPP companies and engineering consultants openly 
encourage CIPP companies to discharge the chemical 

waste into the air for the steam curing process by 
“…maximizing the flow of air through the curing CIPP…”

An estimated 6 to 33 tons of VOC is discharged into the air per project
• CIPP companies seem to be discharging HAP/EDC/CAR air pollution at scales 

classified under the Clean Air Act

New CIPPs release VOCs into the air after being placed into service

Styrene-free, VOC-free, Non-styrene CIPPs release pollution too

Teimouri et al. 2020. Env. Sci: Proc. Impacts https://doi.org/10.1039/D0EM00190B

https://doi.org/10.1039/D0EM00190B


Our 2022 Study: Change or upgrade the 
resins to reduce pollution / exposure

https://doi.org/10.1016/j.jclepro.2022.131803

Environmental and Human Health Risks of Plastic 

Composites can be Reduced by Optimizing 

Manufacturing Conditions 
Download FREE here: 

Styrene resin (39% VOC) vs. Nonstyrene resin (4% VOC)

Resin manufacturer contaminated their

Nonstyrene resin with a styrene resin

By increasing the initiator loading we reduced styrene (-42%) 

and styrene oxide (-32%) residuals. 

Only 2 compounds listed on MSDS, but 8 chemically identified

Noh et al. 2022. J. Cleaner Prod. https://doi.org/10.1039/D0EM00190B

https://doi.org/10.1016/j.jclepro.2022.131803
https://doi.org/10.1039/D0EM00190B
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1. Learn about CIPP and plastics

Visit the Purdue University 
website:

1. Basics of plastics
2. The CIPP process
3. What is that waste?
4. Chemicals entering 

nearby spaces
5. Human health and 

environmental impacts

Website Č
Resources Č

Online Education
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2. Review the posted government reports about CIPP: NIOSH, 
ATSDR, CDPHE, FLDOH, OSHA, and supported by FHWA. 

[2005]

[2021]

[2019]

[2019]

[2020]

[2018]
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3. Read the scientific reports. These and more…

Worksite Chemical Air Emissions and Worker 

Exposure during Sanitary Sewer and 

StormwaterPipe Rehabilitation Using CIPP

Critical Review: Surface Water and 

StormwaterQuality Impacts of CIPP Repairs

An emerging mobile air pollution source: 

outdoor plastic liner manufacturing sites 

discharge VOCs into urban and rural areas

In vitrotoxicity assessment of emitted 

materials collected

Evaluation of the physical, chemical, 

mechanical, and thermal properties of steam-

cured PET/polyester cured-in-place pipe

Outdoor manufacture of UV-Cured 

plastic linings for storm water culvert 

repair: Chemical emissions and residual

Influence of aggressive environmental aging on 

mechanical and thermo-mechanical properties 

of Ultra Violet (UV) Cured in Place Pipe liners

Emergency responder and public health 

considerations for plastic sewer lining chemical 

waste exposures in indoor environments

Considerations for emission monitoring and 

liner analysis of thermally manufactured sewer 

CIPPs

Environmental and human health risks of 

plastic composites can be reduced by 

optimizing manufacturing conditions

Funded by:
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CIPP can likely be used without endangering human health if 
appropriate controls were implemented. 

To reduce risks posed…

1. CIPP companies should be required to minimize and prevent chemical 
discharge to protect workers and bystanders. 

2. Utilities/Municipalities should select practices with lower risk or require 
CIPP waste minimization and/or capture.

3. Require the Public Health Department be notified before projects begin 
and act as THE lead agent for any suspected odors or illness investigations.

4. Learn more and request a free NIOSH health hazard evaluation for 
worksites and buildings (Staff safety)

5. SRF applications require environmental impact disclosure. CIPP waste has 
known environmental impact.

Not all CIPP processes and companies are equal. Some pose less of a human 
health and environmental risk than others. Often, workers are not thoroughly 
informed about the chemical risks.
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Learn More. Freely downloadable FAQs, videos, studies, & 

resources at www.CIPPSafety.org

V External Resources

Á Government investigations, 
factsheets, and reports

V Primer on Plastics

V List of FAQs

V Videos

V Public health agency webinars

V Peer-review scientific studies

V 6 State Lining Report & 
Recommendations
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