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Basics of Plastics

» Plastics. Websters Dictionary definition: (noun) "Any of numerous organicsynthetic or processsed materials that are mostly thermoplastic or
thermosetting polymers of high molecular weight and that can be made into objects, films, or filaments"

» What plastics are used for sewer repair? [PDF]

« What ingredients are used for plastic polymerization [PDE]

» Additives impact physical properties [Video.mp4]

« What is polymerization? [PDF]

» How do thermoplastic vs. thermoset plastics differ? [Video.mp4]
» Created plastics are not pure [PDF]

» Plastics can be damaged by chemical or physical forces during manufacture or use [PDE]
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Definition of plastic (Entry 1 of 3)
1 :aplastic substance

specifically : any of numerous organic synthetic or processed materials that are
mostly thermoplastic or thermosetting polymers of high molecular weight and
that can be made into objects, films, or filaments

2 :credit cards used for payment

— called also plastic money

PURDUE



Types of plastics used and

how plastics are cured

O Plastics Used in Sewer Repair O Plastics Used in Sewer Repair

. . CIPP - Cured-in-place- Coatings - Epoxy, Polyurea,
PVC - Polyvinylchloride 5
Ll PP - Polypropylene pipe (vinyl ester, Polyurethane, PECM
polyester, epoxy) Polymer enhanced

HDPE - High density
polyethylene
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What goes into plastic manufacture

and the impact of additives

O Ingredients of Plastic Manufacture

« —-“ ;3 - 'v-«\" i
» 8 Rl
_ Promotor 4

Resin — unsaturated monomers or polymers

1
Filler

Initiator — catalyzes linking reaction 1

Promotor — improve linking performance
Reinforcement —e.g. polyester or fiberglass S
‘Ma

Butylated hydroxytoluene (BHT) — antioxidant N Ly e

Filler — carbon black (left), silica (right) PURDUE

© Impurities in Polymerization Process

Thermosets Thermoplastics
(CIPP, gaskets, coatings, PEX) (HDPE, PVC, etc.)

——"_~ Polymer Chain ./. Crosslink ® Residual Resin

Unreacted Initiator @ Degradation Products O Additives PURDUE
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Thermosets vs. Thermoplastics

Thermosetscannot melt after being formed




Plastics performance can be affected by

damaged before or after manufacture

O rlastics Damage
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Interactive Government Agency Discussion Meeting: 03.16.2020
Sewer Vapor Intrusion and Sewer Repair

Plastics education and sewer technology demonstrations:

CuredIn-PlacePipe (CIPP) Manufacture Process, Wastes,
and Building & Public Space Contamination

47 PURDUE | PP Solutions Group

Resources ~

Resources Online Plastics & CIPP Education

Presentations

Basics of Plastics

Reports + Piastics. Websters Dictionary definition: (noun) "Any of numerous organicsynthetic or processsed materials that are mostly thermoplastic or

thermosetting polymers of high molecular weight and that can be made into cbjects, films, or filaments” Y r N h
Videos - What plastics are used for sewer repair? [P

What ingredients are used for plastic polymerization [P

Online Education
- Additives impact physical properties [Video.mp4]

CIPP Incident List What is polymerization? 2

. .
+ How do thermoplastic vs. thermoset plastics differ? [Video.mp4]
External Resources
Created plastics are not pure

Frequently Asked Questions - DOT « Plastics can be damaged by chemical or physical forces during manufacture or use [PDF]

Lining Study 1 (Surface and Storm

Water Quality) The CIPP Manufacturing Process

Frequently Asked Questions - DOT « The overall CIPP manufacturing process [PDE

Lining Study 2 (UV CIPP Water « Raw materials' same examples of resin, initiators, filler, reinforcements [PDF] - Video of resin [Vid:
Quality)

« The resin safety data sheets (SDS) do not list all the chemicals present in the resin, created during CIPP manufacture, o in the waste [PDF]
4]

Inserting the uncured resin tube into the buried pipe

Frequently Asked Questions - NSF e
Rapid CIPP Study 1 (Worker, Public + Inserting the uncured resin tube into the buried pipe in Arkansas. Notice the materials being sprayed around the workers [Image

Video mpd]
« Some chemcials are created onsite, are released into air and the environment and remain inside new CIPPs [PDF

Safety, and Chemical Air Emissions)

When steam is inserted thermal curing takes place and emissions occur [V

Frequently Asked Questions - NSF
Rapid CIPP Study 2 (Worker, Public
Safety, and Chemical Air Emissions)

Waste is Created During CIPP Manufacture and It's Forms and Composition

Online Website:
https://engineering.purdue.edu/CIPPSafety/resources/cipplasticsed PURDU
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Chapter 2. The CIPP Manufacturing Process

The CIPP Manufacturing Process

« The overall CIPF manufacturing process [FDFE]

« Raw materials: some examples of resin, initiators, filler, reinforcements [FDE] — Video of resin [Video.mp4]

« The resin safety data sheets (SD3) do not list all the chemicals present in the resin, created during CIPP manufacture, or in the waste [PDFE]
« |nserting the uncured resin fube into the buried pipe [Video.mp4]

« |nserting the uncured resin fube into the buried pipe in Arkansas. Notice the matenals being sprayed around the workers [Image]

« When steam is insered thermal curing takes place and emissions occur [Video.mp4]

« Some chemcials are created onsite, are released into air and the environment and remain inside new CIPFs [PDE]



The overall CIPP manufacturing process

WHAT are Cured-In-Place-Pipes (CIPPs) ? HOW is a CIPP created onsite?

Old broken pipe

U The process chemically manufactures a new plastic
pipe inside an existing damaged pipe

O Advantages: Do not dig up existing pipe, little to no
traffic shutdowns, can be less expensive than other
repair alternatives

Step 1. Prepare Materials Step 2. Material Insertion Step 3. Polymerization Step 4. Physically cuts
. - - - Uncured resin - Flexible tube containing - Thermal (hot water, steam) - The ends of the hardened
O Raw chemicals and materials are brought onsite to - Initiators, felt, plastic films raw chemicals is inserted or photo (UV light) curing plastic are mechanically
manufacture the plastic outdoors and coatings, filters, and into the damaged culvert. removed
reinforcements . . - The new CIPP pipe is
Steam method is the most placed into service
* Styrene-based resins, such popular US.
as polyester and vinyl ester,
PURDUE]| are the most popular PURDUE
Multiple types and methods for CIPP manufacturing WHAT CIPP manufacture looks like?
= Vinyl ester Epoxy
Resin Polyester Che
(est. > cost of (est. >> cost of Mical o,
Types (est. most popular) polyester) polyester) Uncured RESIN tube inserted into Uncured RESIN tube inflated with Ssions

g 4 damaged pipe (raw chemicals) air inside host pipe ]’/’})

Method to Material Preparation ’::> Material Insertlon E> @ Polymerization ’
insert

Air inversion Water inversion Pull in place (‘J AR SPAIIIISS
Cj

Uncured RESIN tube

ey “Curing (Hardenlng) Method”
IQ Thermal (Hot water or steam) or UV Light

uncured
resin tubes

Method to Thermal — Thermal — uv - )
polymerize Steam injection Hot water Light exposure Hard ends are cut off :-'.' o

Lo}
ey, .
Pipe allowed into service ,})"'.9/9
Mg,
~ 2 Top
\
|

|, Waterflow

resin (most popular) recirculation (est. most growth)

N 2

Cooldown 3 : | Wrap-up cutting J ‘:>
- Forced hot air Forced ambient air Recirculated water
method / Y,
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Raw materials: some examples of resin, initiators, filler,
reinforcementsa Video of resin

WHAT raw materials are used for CIPP ?

reinforcement —

I Resin

Initiators —




The resin safety data sheets (SDS) do not list all the chemicals preser
In the resin, created during CIPP manufacture, or in the waste

WHAT chemicals are listed in Material Safety Data Sheets (MSDS)?

MSDS of the Resin for CIPP manufacturing in California site

Material Safety Data Sheet

MSDS of the Resin for storm water culvert repair in New York site
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Trade Secret Ingredients
Talc

Styrene
phenyl bis(2,4,6-trimethylbenzoyl)-
phosphine oxide
2,2-dimethoxy-1,2-diphenylethan-
1-one

e e

w w0 M ogudason 67 MBECC

Fibre glass scrim
Polyester resin
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WHAT chemicals are detected actually?

[

Acetone

Acetophenone
Benzaldehyde

Benzene

Benzoic acid

BHT

tert-Butyl alcohol
tert-Butyl benzene
4-tert-Butylcyclohexanone
4-tert-Butylcyclohexanol
Chloroform
o-Chlorotoluene

Diallyl phthalate (DAP)
Dibutyl phthalate (DBP)

4-(1,1-Dimethyl) cyclohexanol
4-(1,1-Dimethyl) cyclohexanone
1-Dodecanol

Ethylbenzene

3-Heptanol

Isopropylbenzene
psopropyltoluene

Methylene chloride
N-Propylbenzene

Styrene

Phenol

1-Tetradecanol

Toluene
1,2,4-Trimethylbenzene

| New York site |

BADGE

Benzaldehyde

BHT

Dibutyl phthalate (DBP)
Decane

1-Dodecanol
Ethylbenzene

Irgacure ® 184
Isopropylbenzene
Maleic anhydride

Phthalic anhydride
N-Propylbenzene

Styrene oxide

Styrene

1-Tetradecanol
1,2,3-Trimethylbenzene (1,2,3-TMB)
1,2,4-Trimethylbenzene (1,2,4-TMB)
1,3,5-Trimethylbenzene (1,3,5-TMB)
Xylenes

Not all chemicals onsite listed on MSDS,
yet some have environmental and human health risks

Diethyl phthalate (DEP)
Di(2-ethylhexyl) phthalate (DEH

PURDUE

Product Data Sheets of Resins

esin
EcoTek Ultra Low VOC Resin
for Underground Sewer
Pipe Liners
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Inserting the uncured resin tube into the buried pipe

LEEX A\ /\
§ 3 u-\vp-w,—-v‘\- . Av &Y ‘i?"""i- - 4'\ 5!; -
/ a0 TN 3 \ \

\

> 0:02/0:17

Notice the materials being sprayed
around the workers [In Arkansash




When steam Is inserted thermal curing takes place angaste
(a mult-phase mixture, NOT steam) Is discharged to the air

> 0:03/0:7




Some chemicals are created onsite, are released into air and the
environment and remain inside new CIPPs

Some CIPP ingredients (initiators) are designed to react and form new chemicals

Trigonox® Perkadox® [Butanox® |———
Acetone Benzene Acetic acid
Acetophenone Benzoic acid Carbon dioxide
Benzene 4-tert-Butylcyclohexanone Formic acid

Propanoic acid
Methyl ethyl ketone

Benzoic acid
tert-Amyl alcohol

4-tert-Butylcyclohexanol
Carbon dioxide

tert-Butanol Diphenyl
3-tert-Butoxyheptane Phenylbenzoate
2-tert-Butyloxy-24,4-trimethylpentane Tetradecanol

Carbon dioxide
3-(1,1,Dimethylpropoxy) heptane

Ethane 2 ==
2-Ethylhexanoic acid —' N.N-Dimethylaniline I—

Heptane

Methane Aniline

Carbon oxides

2-Phenylisopropanol
Nitric oxides

3,3,5-Trimethylcyclohexanone

Ra et al. 2018. Critical Review: Surface Water & Stormwater Quality Impacts of Cured-in-Place-Pipe Repairs. /. Am. Water Works Assoc. OPEN ACCESS.
https://doi.org/10.1002/awwa 1042

PURDUE

WHAT chemicals are discharged into air?

PID air monitoring result in IN CIPP worksite In addition to Styrene "<, other chemical compounds were detected

G: 7900 Steam injected Acetone 4-(1,1-Dimethyl) cyclohexanol

6000 H Acetophenone 4-(1,1-Dimethyl) cyclohexanone
4 1 \ Benzaldehyde 1-Dodecanol
& 5000 Benzene Ethylbenzene
3 e | Benzoic acid 3-Heptanol
g T ‘ BHT Isopropylbenzene
§ 800 4 More steam B . hol 1 Itol
S w0l injected, tert-Butyl alcoho p-sopropyltoluene
a ] ' ore steam Tediar bag tert-Butyl benzene Methylene chloride

o, e R e 4-tertButylcycloh N-Propylb

sl iinseried § - o ‘ert-Butylcyclohexanone ropylbenzene

N, S T i TV [ 4-tert-Butylcyclohexanol Phenol
15 20 25 30 3s 40 s 50 55 Chloroform 1-Tetradecanol
Air Monitoring Time (min) o-Chlorotoluene Toluene

Diallyl phthalate (DAP)

Dibutyl phthalate (DBP)

Diethyl phthalate (DEP)
Di(2-ethylhexyl) phthalate (DEHP)

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene (total)

And more...

Seyedeh Mahboobeh et al., 2017

*Investigators speculated that styrene caused the PID response

PURDUE

WHAT chemicals are created onsite?

In addition to Styrene *°<, other chemical compounds were detected

Ony
tyl'en Ace = 4-(1 1-Dimethyl) cyclohexanol
detect Zal, v, Acetophenone 4-{1.1-Dimethyl) cyclohexanone
Non_s th n < BH 1-Dodecanol
ren CLlred re Vi Ethylbenzene
Curih a Poy 3-Heptanol
th Cre y§, Isopropylbenzene
ufq C"eated tert-B 5! p-sopropyltoluene
OCeSSduring t-B enzene Methylene chloride

leyclohexanone NPropylbenzene

tylcyclohexano! Phenol
Chloroform i-Tetradecanol

o-Chlorotoluene Toluene

Diallyl phthalate (DAP) 12 4-Trimethylbenzene
Dibutyl-phthalate (DBP)

Diethyl phthalate (DEP)

Teimouri et al. 2017. Worksite Chemical Air Emissions and Worker Exposure
during Sanitary Sewer and Stormwater Pipe Rehabilitation Using Cured-in-
Place-Pipe (CIPP). OPEN ACCESS. £nv. Sci. Technol. Letters.
https://doi.org/10.102 1/acs estlett. 7600237

Ra et al. 2018. Critical Review: Surface Water & Stormwater Quality Impacts

of Cured-In-Place-Pipe Repairs. /. Am. Water Works Assoc. OPEN ACCESS.
https://doi.org/10.1002/awwa. 1042

1,3,5-Trimethylbenzene

Xylene (total)

Di{2-ethylhexyl) phthalate {DEHP) And-more

PURDUE

WHY CIPP associated chemical exposures can be serious?

1) Material SDSs do not list all chemicals of concern released including carcinogens, EDCs, and HAPs
2) New chemicals are created during CIPP plastic manufacture
3) Standard CIPP = Emissions are -not- captured. Instead, blown into public spaces, often buildings.

4) Most prior air testing only looked for styrene in air
1.820+ ppm exiting CIPP liner delivery truck, St. Louis, MO (2019)
86+ ppm & 1+ ppm methylene chloride exiting pipes, Sacramento, CA (2017)
250-1.070 ppm exiting manhole in downtown Los Angeles, CA (2014)
10s-100s ppm exiting pipes, manholes into air for several studies

5) But, non-styrene chemicals are released and can pose risks [Inhalation Toxicology, Kobos et al. 2019]

Kobos, Lisa, et al. 2019. In vitro toxicity assessment of emitted materials collected during the manufacture of water pipe plastic linings.
Inhalation toxicology 31.4 (2019): 131-146. OPEN ACCESS. https://dol.org/10 1080/08958378 20191621966

PURDUE




Section 3 Waste Is Created During CIPP Manufacture and It's
Forms and Composition are Varied

Waste Is Created During CIPP Manufacture and It's Forms and Composition
are Varied

Waste. Websters Dictionary definition: (noun) "an unwanted byproduct of a manufacturing process"
Uncured resin tube on the sidewalk, not exposed to steam but chemical reactions and waste is being emitted [Video.mp4]
Waste is discharged into the air sometimes in neighborhoods [EFDE] — video of exhaust waste [Video. mp4)

Waste iz discharged into the air in Sacramento, CA during thermal CIPP manufacture and Purdue worker protects themself with a full-face
piece respirator [Video.mp4]

Waste is dicharged into the environment in New York City, NY after UV CIPP manufacture [Video.mp4]
Ligquid and vapor waste can be released through the exterior of the CIPP during after manufacture [Video.mp4)
After active curing of the new CIPFP, the ends are mechanically cut off. Particulates can be released into the envrionment [Video.mp4]

During CIPP cutting, solids are discharged into the air and environment [Video mp4] - These CIPP cutting solids have high amounts of
leachable chemicals [PDF]



Waste We b s tDéctiopasy definition:
(noun) "an unwanted byproduct of a manufacturing process"

\VaSte noun
e Save Word

\wast @)

Definition of waste (Entry 1 of 3)
1 a :asparselysettled or barren region: DESERT

b :uncultivated land

¢ :abroad and empty expanse (as of water)
2 :theactoraninstance of wasting : the state of being wasted

3 a :lossthrough breaking down of bodily tissue

b :gradual loss or decrease by use, wear, or decay

4 a :damaged, defective, or superfluous material produced by a manufacturing
process: such as

(1) : material rejected during a textile manufacturing process and used
usually for wiping away dirt and ol

/I cotton waste
(2) :SCRAP

(3) :an unwanted by-product of a manufacturing process, chemical
laboratory, or nuclear reactor

11 toxic waste
/l'hazardous waste
/I nuclear waste

b :refuse from places of human or animal habitation: such as
(1) : GARBAGE, RUBBISH

(2) : EXCREMENT —often used in plural
(3) : SEWAGE

waste verb
wasted; wasting

Definition of waste (Entry 2 of 3)
transitive verb
1 :tolaywaste

especially : to damage or destroy gradually and progressively
// reclaiming land wasted by strip-mining

2 :to cause to shrink in physical bulk or strength : EMACIATE, ENFEEBLE
/1 a body wasted by disease

3 :to wear away or diminish gradually : CONSUME

4 a :tospend or use carelessly : SQUANDER
/1 waste valuable resources
b :to allow to be used inefficiently or become dissipated
/1 a writer wasting her talent

5 :KILL

also : to injure severely

intransitive verb

1 :tolose weight, strength, or vitality —often used with away
/1 was wasting away from illness

2 a :tobecome diminished in bulk or substance

b :tobecome consumed

3 :tospend money or consume property extravagantly or improvidently

waste one's breath
: to accomplish nothing by speaking

waste adjective

Definition of waste (Entry 3 of 3)

(1) : being wild and uninhabited : DESOLATE
(2) : ARID, EMPTY

: not cultivated : not productive

:being in a ruined or devastated condition

[waste entry 1]

: discarded as worthless, defective, or of no use : REFUSE
I/ waste material

: excreted from or stored in inert form in a living body as a by-product of vital
activity
/1 waste products

[waste entry 1] : serving to conduct or hold refuse material
11 a waste barrel

specifically : carrying off superfluous water
/1 a waste drain

: WASTED sense 4

Synonyms & Antonyms
Choose the Right Synonym
More Example Sentences

Learn More about waste



Uncured resin tube on the sidewalk, not exposed to steam
but chemical reactions andwvaste is being emitted into air

> 1 0:05/0:29




Waste Is discharged into the air sometimes in neighborhoods
a Video of exhaust waste

WHAT materials are discharged into air? Condensate!

This is a Multiphase Chemical Mixture, NOT Steam
(particulates, droplets, partially cured resin, etc.)

Chemical ; Chemical Plume-Exhaust Emission
Plume I .

Steam In 4 c ical P1
Fugitive Emission
1 “L

Exhaust Pipe

Ventilator
in Manhole

Chemical Plumes Generated by CIPP can Escape the Pipe Being Repaired

Chemical z
Plumes in CIPP Nearby
Buildings

Chemical plumes can « %
be discharged into
nearby areas

’ Lateral PURDUE

=
Teimouri et al. 2017. Worksite Chemical Air Emissions and Worker Exposure dunng Saru S and Stormwater Pipe Rehabilitation | 2 0:02 / 0:13
Using Cured-in-Place-Pipe (CIPP). OPEN ACCESS. Env. Sci. Technol. Letters. hitps //doiorg/10.1021/acs estiett 7600237




Waste Is discharged into the air and environment

' 0:04/0:05

Pz o wsio Cx
In in Sacramento, CA during thermal CIPP manufacture &
Purdue worker protects themselves with a fulfacerespirator

In New York City, NY after UV CIPianufacture particles
created during cutting were washed into the environmen



Liquid and vapor waste can be released through the exterior of
the CIPP during after manufacture

> 0:01/0:14

> 0:12/0:14




After active curing of the new CIPP, the ends are mechanically cut off.
Particulatesand vapors canbe released into the environment

L
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These CIPP cutting solids have high amounts of leachable chemicals

WHAT materials are discharged into air during CIPP cutting?

Particulate from NY . Particulate from VA

Cutting particles after CIPP lining

cipp ¥ ¥ White-greyish
cutting material
generated

Particulate behavnor in water Particles loadad with

After 48 hr chemicals that leach gl
\\A’,/
NY Site 3 VA Outlet Settle down on Particles
Control S 1 C the inner CIPP emitted in to
;m e - - - surface the air

Deposited on
soil and water

Li et al., 2019. Outdoor manufacture of UV-Cured plasuc linings for storm water culven repa:r Pl ' RD' ' E
Chemical emissions and residual. £nv. Pollution. htiy doi.org/10.1016/j.envpol.2018.10.080




Section 4. Chemicals Can Enter Nearby Buildings
and Public Spaces

Chemicals Can Enter Nearby Buildings and Public Spaces

It's common that CIPF contractors blow their waste into the environmnet, and do not capture it [City_ of West Plains, Missouri Video] [City_of
Wentzville, Missouri Video]

There are multiple pathways where CIPP waste can enter buildings and public spaces [PDF]

Waste, alzo sometimes called chemical emissions, can travel above ground, far away from the waste discharge location due to
environmental conditions [Video.mp4]

Pouring water into sink and foilet drains does not prevent the high pressure CIPP waste from entering buildings [FDE]

This video shows how even low pressure can displace water in plumbing traps and cause that water to "blowback” [Video.mp4]



It's common that CIPP contractors blow their waste into
the environment, and do not capture it

® > on £ 2 i

City of West Plains, Missouri Video City of Wentzville, Missouri



There are multiple pathways where CIPP waste
can enter buildings and public spaces

Common Practice: Chemicals are discharged into the environments
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CIPP chemicals can enter nearby buildings and public spaces

Utility/City Property
(Worksnte only for contractors)

Private Property
(NOT for contractors)

HVAC Vent I

HVAC
Intake
Crack
Foundauon

Approx. 5-15 psi air or steam
pressure used against the

uncured resin tube
Direct closed
pipeline
to buildings!
) Cracked‘d‘»g_f_e»r Lateral ‘

Windows

Manhole

)‘ Uncured
Sump Sump = = ; TESiP tube
Pump rain ~ in pipe
- . ‘ Manhole ‘
While Contractors work at the street... PURDUE

Their chemical waste leaves their worksite — traveling above and below ground

Utility/City Property
(Worksute only for contractors)

Private Property
(NOT for contractors)

Approx. 5-15 psi pressure
used against the
uncured resin tube

: wind
HVAC o O %

Intake
3

(). Foundation

u - —
ls’u::: C# Sump Drain e

Ol -

Contractors blow chemical waste into buildings and the environment

Utility/City Property
(Worksite only for contractors)

Private Property
(NOT for contractors)

r I HVAC Vent I i

@ !‘, '%' ° .Windows wind

o

o |~

Approx. 5-15 psi pressure
used against the
uncured resin tube !

Foundation )
\

s

| Crack N §
Ly ' - e r—Clacked Sewe
T 7/ et atery)
e -
Pump Sump Drain -

PURDUE




Waste (chemical emissions) can travel above ground, far away from
the waste discharge location due to environmental conditions
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> 0:14/3:57




Pouring water into sink and toilet drains does notprevent the high
pressure CIPP waste from entering buildings

WHAT is issue? CIPP Chemical vapor intrusion! HOW blowback is possible in the bathroom?
If the external pressure is > 0.3 psi, If the external pressure is > 8.0 psi,
O Styrene and other volatil organic compounds (VOC) can travel nto residential buildings the water i the sink can blowback, the water in the toilet can blowback.

U Through open windows, doors, laterals, plumbing traps (p-traps), other compromised plumbing connections o

U Causes drain water blowback, odor, and building inhabitant chemical exposures

Atmosphere
(Phase 1)
Pressure gauge range .. i \ 4 \

shows 5 -15 psi at outlet Pressure range is
5-20 psi at inlet

CIPP injection Phubing Trap
1 | (ptrap)
E_ Boiler steam IN iy ] |

) ™ External
Private Sewer Lateral- r
Pressure I

CURRENT INDUSTRY RECOMMENDATIONS e

Main sewer pipeline Pressure
‘ 1) Putatowel in the drains

2) Wrap toilet with towel

** CIPP contractors use 5-15 psi pressure
PURDUE 3) Wrap toilet with saran wrap psipressure - PURDUE




This video shows how even low pressure can displace water in
plumbing traps and cause that water to "blowback"




Thank you for listening

Next U. Human Health and Envi

If you need more information,

Contact: Yoorae Nohnoh18@purdue.edu
Website:https://engineering.purdue.edu/CIPPSafety/resources

PURDUE
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Human Health and Environmental Impacts can Occur

4-gas meters are not effective for monitoring CIPP waste discharge. Calibrated and handheld photoionization detectors (PIDs) [sometimes
called organic vapor monitoring] can indicate something is changing, but at CIPP worksites the concentrations they report for styrene levels
can be off by a factor of 10x to 1000x than the actual styrene air concentrations [\Video.mp4]

CIPP chemical waste exposure incidents: Worksites, schools, homes, office buildings, medical centers [PDFE]

List of the growing number of human health and environmental impact incidents associated with CIPP waste [Link to Lisf]
Typically reporied symptoms assocaited with CIPP waste exposure incidents [PDF]

2019 NIOSH CIPP health hazard evaluation for one UV CIPP contractor [report download here]

2017 CIPP worker fatality and OSHA penalty citation, Streamwood, lllinois [report download here]

2005 ATSDR contaminated office building investigation [report download here]

List of some environmental damage incidents and consequences [FHWA Report 2019 Table 1] — Full report [report download here]

What chemical levels are appropropriate for human exposure and the enviroment

PID's under and overestimate chemical air concentrations by 10x-1000x in CIPP environments [Ra et al. (2019) Figure 1]

What administrative, engineering and personal protective equipment recommendations do you have [FHWA Report 2019 Section 6] — Full
report [report download here]
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Photolionization detectors can overestimate and

underestimate the concentration of chemicals in air

200 ————————— — ——— — 45
(a) Point - PID Data PID D
180 £ ssion Point - PID Data I L ‘ o i 710 b I
—e—Fugitive Emission Point - Tedlar Bag Data jon Point - PID Data F 40
ion Point - Tedlar Bag Data) Py
160 - 2 -
.
'é; 140 - J
£ 1204 P‘J # T T T T T T T T T 8
T 100 [ = S -
5 —Fugitive Emission Point -PID Data
2 8 ——Exhaust Emission Point - PID Data
T 60 —e—Fugitive Emission Point - Tedlar Bag Data
.
40 H ‘ — —Exhaust Emission Point - Tedlar Bag Data
[
20 N -6
O AT 4*%-n~%ww i
0 20 40 60 80 100 120 140 80 200 220 240
Time
(©)
800 T T T T T
——Fugitive Emission Point -PID Data
——Exhaust Emission Point - PID Data
e—Fugitive Emission Point - Tedlar Bag Data
”
- -4
700

—
>
E
Q.
Q.
~ 4
—+—Exhaust Emission Point - Tediar Bag Data -(a 600 >
- e
=
()
=]
o

PID Signal (ppm,)

N
Styrene Concentration (ppm,)

Thow (i) \

(6) 07 i
0 20 40 60 8 100 120

T e I J
140 160 180

700 H H
- Time (min)
£
2 -

e | s
Té 600 ,mg
®» 5
a 150
T 2
100 L10 @

2

2]

5

Ra et al, (2019) s M. PURDUE

Time (min)




A growing number of CIPP exposure and

environmental incidents have been reported

O Health Incidences Human and Environmental Incident List

" ~ List of CIPP associated air contamination incidents reported by Teimouri et al. (2017), Ra et al. (2019), and others to date.
1 emical expc b3
~ . Styrene .
i 'Year|Location ty Special Notes
Level
indi Report that ‘steam’ filled the post office four different times; no fire department called; lateral not plugged allowed
ildi ndiana . L ) .

Buildings Affected | Bt chemical plume to enter building; "It blew the water out of the toilet," Town Manager said. "It blew the wax seal out
Schools owa d Orr ’ linois. Good because steam was coming out between the floor and the toilet, and steam was coming out of the toilet....and it was
z?fmes Kansas North Carolina 2016H0pe ' nr coming out of the roof vent. | came up here six times.” | got phone calls from the post office out of Bloomington, out of

ices i . ; . A N .
Medicaicant Kentucky Ohio La Harpe, out of Galesburg and like three times up here...The first time, it ruined their computer, and they had to
edical Centers . o - - o )
Maryland Oregon replace their computer inside. It was so wet, there was water dripping from the ceiling. Everything in there was just
California Massachusetts Pennsylvania _—--
Colorado anr?eS_Oté Tennessee Table 1. List of water ination incid iated with CIPP related to pipe repairs and sanctioned storm sewer field studies not including New York and Virginia
Connecticut Mississippi Texas field testing results from the present study
F|Orld? Missouri V?I’TT?OT\t Location Activity Description Curing Process:
Georgia Montana Virginia (Reference) Type Resin Type
i 1 More than 300 fish killed (250+ trout) and 75+ other fish; Odor of airplane glue in sut:m testing initiated by the Pennsylvama Fish
Hawaii Nebraska Wa.ShI ngton Pennsylvania and Boat Commussion and Pennsylvania Dy of E Protection, inv ongoing at the time this report was Hot water
Illinois New Jersey Wisconsin (Walmer ADEP  Incident  complete; A maximum of 287 ug/L styrene was detected for the 5 samples collected: Sample water temperature approximately Sm’tx;c ]
2019, P-\DEP 2019v) 18°C. Time of spillinitial contanmmation were not 1eparied, A notice of violation (NOV) was issued 10 (he Barough of Calbiske '
(infrastructure owner) with pending enforcement action because this pollutant release violated state law
Styrene was found leaching from both of styrene and non-styrene CIPPs. A low level of styrene leached from CIPP mto simulated Steam:
California Field storm water, water flow through the pipe should be delayed at least 96 hours after CIPP imnstallation. Other leached chemicals such Sty a
(Currier 2017) study  as acetone, isopropyl benzeme. rert-butyl alcohol 7-propyl benzeme toluene, xylenes, 12 4-rimethylbenzene and 135- )‘Z:‘fn:‘f‘“fn‘:“
trimethylbenzene were also found. 2
Georgia CIPP contractors released chemicals into a waterway causing odor on university campus; Styrene and a variety of other CIPP Not reported:
Incident
A (UGA 2016) associated compounds were detected in water Not reported
Chemical EXpOSU re Sym ptoms 7.4 mg/L styrene downstream of culvert; Condensate was from steam- CIPP (at room temperature) dissolved test organisms within
e a t a Cts Alabama Field A > o s = : b s Steam:
| | l Re ported for Pe rsons (Tabor et al. 2014) study 24 hours; A vanety ot;];mm;-mm coz;?o;md‘;suhere found leaching from the CIPP for 30 days; D. magna toxicity testing showed Styrene resin
s = ﬂm—if’»‘l’mt compounds were responsible for JOUrs acute toxicity =
ASSOCIated WIth Exposure to California Styrene leaked during CIPP repair at highway 49 sinkhole; Odor was first detected by nearby resident. Styrene leak contaminated Not ed:
S — the Air and Liquid CIPP Wastes Bt Incident the soil and the tributary to Wolf Creek. The stream was diverted to prevent possible contamination to the Creek. 2nd no chemicals '\;o‘mm
City of Regina addresses concerns about 15th reported to be found in the Creek
et SeNeet B0k Headache m Resident complained about water of Sherman Brook_ highest concentration of styrene level of 5.160 mg/L found 225 t below the
Vermont Steam:
(VIDEC ?01 3 Incident culvert on the day of CIPP installation: Styrene level remained up to 0.08 mg/L 70 days after the installation: Acetone, 1.2.4- 2 Tt
Nausea A tnmethy 134 and tert-butanol were also detected. State DOT and Environmental Agencies responded P o
Vomiting ‘kamoé'%?:_h 213 Incident  CIPPwas installed in a storm water culvert using steam curing: 174 mgL styrene was reported 2‘;'( xr::o‘:(:
Loss of consciousness Oregon Incideny  ComITactor discharged steam cured CIPP waste o the Willamette River; “Styrene levels were so high thatthe responderhad towear  Not reparted
O " (CTC 2012) a respirator to collect samples.” Not reported
Eye irritation =
Styrene and other organic chemicals released to the Clear Creek Watershed. and passed through a drinking water intake, and
i i Colorado 2 contaminated water was distributed to a community, The maximum styrene level of 18 mg/L in water was found and styrene was Steam:
ostrils burning fsic
(CDOT 2011) found in soil at 14 mg/kg. Other compounds associated with CIPP installations were also detected. State DOT. Public Health. and Styrene resin
Dizziness Environmental Agencies responded.
Shortness of breath 1\?11:‘;:;50511 s Incident  Odor caused by the rsin spill prompted building evacuations: Residual remained for five months. No water testing data were found. 101 ‘f::ﬂ:
Tightness of chest Canada T
A 8 s R (Ministry of Transp. Incident  Moratorium instituted; fish kill investigated due to CIPP activity: No water testing data were found. \ EpoRied.
Construction fumes sicken six at Lethargy 2011) Not reported
Propel Schools Pitcairn Eaint
e USS. Federal Highway Adnunistration Transportation Pooled Fund Study 5(339) PURDUE
Gagging
Confusion
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External recourses on health

Impacts of CIPP are available
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