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Product Bid Submittal

ITEM 1.

Manufacturer Company Name: LightRay

Contact Individual(s) Pierre Balson — Director of Sales

Street Address: 13000 Automobile Boulevard, Suite 300

City, State, Zip Code: Clearwater, Florida 33762

Telephone: (727) 507-9749

Product Submittal: INSTALLATION PRACTICE FOR REHABILITATION OF A FULL-LENGTH
SEWER SERVICE LATERAL USING A LATERAL CURED-IN-PLACE LINER ASSEMBLY
INSTALLED BY MEANS OF AIR INVERSION

ITEM 2.

INTENT:

This specification covers material requirements, installation practices, and test methods for the
reconstruction of a sewer service lateral pipe. The lateral pipe is remotely renovated from the
cleanout or access point to a specified distance up to 100 feet. The pipe renovation shall be
accomplished by the inversion and inflation of a resin impregnated, single-piece lateral liner
assembly. The liner assembly is pressed against the lateral pipe by inflation of a bladder and held
under pressure and exposed to UV light until the resin has cured. When cured, the liner extends
over a predetermined length of the service lateral and forms a continuous, single-piece, tight
fitting, corrosion resistant and verifiable non-leaking lateral cured in-place pipe (CIPP) outfitted
with O-rings. The Materials and Installation practices shall, at a minimum, adhere to the
requirements of ASTM F1216-21 “Standard Practice for Rehabilitation of Existing Pipelines and
Conduits by the Inversion and Curing of a Resin-Impregnated Tube”.
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ITEM 3.

3.0 The Technique The repair structurally renews the lateral. The repair consists of a
one-piece, lateral lining that is vacuum impregnated with UV
initiated resins, air inverted from the cleanout into the lateral by the
action of a translucent bladder assembly; hereby referred to as a
“Liner/Bladder Assembly”.

See Appendix D Specification Sheet

3.1 A brief description of The reconstruction will be accomplished using woven fiberglass
the operation and fabric tube of particular length and a UV initiated vinyl ester resin
technique; including with physical and chemical properties appropriate for the
ma_terlals a_nd methods | gpplication. The liner is installed through a 2 step process. First the
of installation. liner is inverted and then followed by the bladder as step 2. The

resin saturated tube is UV light cured and the inversion bladder is
removed. The end result is a one-piece structural lateral lining that
provides a verifiable non-leaking repair by incorporating two
hydrophilic O-rings at each side of the lateral repair.

The lateral tube length will be: 100 ft. or less

The cured finished materials as described above will, upon
installation inside the host pipe, exceed the minimum test standards
specified by the American Society for Testing Methods (ASTM)
F1216-21.

3.2 Intended use: Structural | The system is designed for fully deteriorated pipe conditions.
Repair Crack/Joint Typical installations are a direct result of ground water infiltration,
Sealing of Root root intrusion and structural defects such as open joints, offset
Int!'usm_n and Water joints, broken or missing pipe sections and hammer taps. The new
Infiltration pipe exhibits a smoothbore interior that typically increases flow

rates.

3.3 Existing Sewer When installed with hydrophilic O-rings that are compliant to ASTM-
3240, the system is compatible with all pipe materials due to the
use of the hydrophilic sealing O-rings embedded between the main
pipe and lining at each terminal end of the lateral lining.

3.4 Diameter Ranges Lateral: 3, 4 and 6 inch diameters.

3.5 Transitioning Diameters | The liner can transition from one pipe size to another ensuring
adequate liner thickness throughout the lining.

3.6 Circular and/or Non- The system can accommodate pipe ovality up to -10%.

Circular Capability
3.7 Material Limitations This system is designed for gravity sewers.
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3.8 Lining Material
Composition and
Construction

Proprietary glass kitted tubes coated with a chemically resistant
impervious film. The tube is air-tight and flexible in design to reduce
inversion pressures.

Minimum finished wall thickness:

3mm for 3 inch diameter pipe
3mm for 4 inch diameter pipe
3mm for 6 inch diameter pipe

3.9 Resin System

Ultra-Low VOC, styrene free, Vinyl Ester Resin the comes to the
installers pre-wet out to the factory specification.

3-inch tube requires 0.37Ibs of resin per lineal foot.

4-inch tube requires 0.55Ibs of resin per lineal foot.

6-inch tube requires 0.85lbs of resin per lineal foot.

3.10 Mechanical Properties

Excess resin migrates into pipe defects allowing a mechanical
anchoring.

3.11 Physical Properties

Flexural Strength 4,500 - PSI “Minimum” Test Method: ASTM 790

Flexural Modulus 250,000 - PSI “Minimum” Test Method: ASTM
790

3.12 Corrosion attack

Chemical Resistance Testing. Test Method: ASTM D5813 and

F1216 See Independent Laboratory Testing:

3.13 Resin Saturation
Method

The lining tube is pre-wet out at the factory. The assembly is
vacuum impregnated with the UV initiated resin and weighed for
accuracy as a final quality control check. Additionally, the bladder is
translucent, allowing for visual verification that the lining tube has
100% resin saturation.

3.14 Gasket Sealed End
Seals

The lateral tube may include a compression o-ring gasket attached
six-inches from the terminating end of the lateral tube.

3.15 End Seal Test Data

The hydrophilic gasket seals shall include test data that supports
substantial expansion properties so to form a watertight compression
end seal at the terminating ends of the CIP-lateral liner. The test
protocol shall simulate subterranean conditions and hydraulic
loading at surface. Gasket seal submittals must include tests data
simulating hydration/ dehydration conditions for a period of 10,000-
hours and the test results must successfully demonstrate and
document long-term performance without deterioration, loss of
material, flexibility, and expansion of the gasket during repeated
cycles of hydration and dehydration.

3.16 Installed at one-time

The system allows only one (1) lateral at a time to be renewed. The
UV curing system allows many laterals to be renewed in a day.
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Conditions greatly determine the number of laterals that can be
renewed in one-day, though a typical number of laterals renewed in
one-day is five (5) or more.

3.17 Missing Pipe Sections

The liner can span small missing sections of pipe.

3.18 Effects of Line and
Grade

There are no effects caused by grade changes since air pressure is
used to inflate the liner. The liner is flexible during insertion and can
accommodate and negotiate 22, 45 and 90 degree bends.

3.19 Protruding Lateral Pipes

It is recommended protrusions into the main pipe are limited to %2-
inch.

3.20 Reduction in Pipe
Diameter, and its Effect

The liner exhibits a slick and typically smooth interior with a co-
efficient that increases flow-rate. Minor wrinkling may occur at
bends of 45-degrees and greater and some wrinkling may occur
based on actual inner pipe diameter, inner surface, pipe
configuration and conditions.
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ITEM 4.

4.0 _Sewer prepara_tion The laterals are cleaned utilizing high-pressure water or mechanical
involves cleaning and a cleaning tools removing all roots, debris and obstructions. The
:‘olgnlosdtoppage ordiversion | ., .rent condition of the pipe will be compared to the original

) designed condition to verify that design parameters have not
changed. Normal mainline flows are plugged or by-passed during
the process, depending on flow.

4.1 Installation Crew and A typical crew consists of (2) technicians. The installation process
Equipment is typically quick, efficient and non-disruptive when compared to

open cut replacement methods.

4.2 Inversion/Inflation Method | Air pressure is applied to the Liner to invert into the lateral pipe and
then the bladder follows. The bladder extends past each terminal
end of the lining assembly so the ends remain open and no cutting
iS necessary.

4.3 Maximum Length Maximum length for continuous lateral lining is 100 feet.

4.4 Curing Method The Resin and UV curing systems are proprietary to LightRay.

The resin systems are capable of curing 4” diameter liners in 8
minutes and 6” diameter lateral liners in 12 minutes

4.5 Removal of Inflation The bladder is re-inverted peeling away from the new cured in-
Device place pipe as the light train is retrieved back to the installation point.

The light train and associated hardware are designed to handle the
forces experienced during the retrieval process.

4.6 Document Final Video and | A final video inspection should be performed from the main or
Testing Procedures cleanout to see the termination point of the liner.

4.7 Design Life Each pro_duct comes with a sta_ndard 10_year_ warranty. 50-Year

Design Life based on assumption described in ASTM F1216
Appendix X1 and long-term creep as described in ASTM D2990.
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{Waterline Renewal

General Operational Concept (2 shot process)

Following standard CIPP principles and practices, clean and prepare the damaged pipe prior to installation

2 With UV systems, the resin begins to cure when exposed to UV radiation. If your inversion tank

has view ports, they must be lined with UV resistant foils to prevent the inadvertant activation of
the liner while inside of the inversion tank.

Caution when loading the wet out liner material into the inversion tank. Liner exposed to
sunlight during installation may also inadvertently begin to cure. Be sure liner is installed in a
Shot 1 shaded location

* Invert the Liner into the location requiring repair

Shot 2

* Invert the Cal-Tube (bladder) into the liner — half way

» Stop, feed the UV LED Light Train through the lubricator and Sphincter Valve and attach it to the Cal-tube

» Seal the Light train with the Sphincter valve by increasing the pressure to 3-5 PSI higher than the tank
inversion pressure, and complete inversion of the Cal-tube. This will PULL the light train inside of the liner.

* Turn on the UV LED’s and cure

@AEM IMS | cora  (PicoTE
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{Waterline Renewal Technologies
Detailed Process
Preparation

+ Attach LRI adapter system with appropriate end nozzle diameter the inversion tank

» Cut the necessary length of appropriate diameter pre-wet liner

* Band to nozzle and load into the tank while cutting off protective yellow UV lining (use
sufficient amount of lubricant)

* Pressurize the sphincter valve to 30-35psi to seal off the port

* Invert the liner

Learray (PICOTE

LIFE FOR PIPES Professional Tools [ECHNOLOGIES
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{Waterline Renewal

Detailed Process

Shot 1 - UV Liner

+ Attach LRI adapter system with appropriate end nozzle diameter the inversion tank

A warm up cycle is recommended. Prior to inverting the liner, run a single cycle of the 3*/4”
cure. The heat from the LED’s will warm up the silicone and make it more pliable.

» Cut the necessary length of appropriate diameter pre-wet liner

» Cut necessary length of intro calibration tube and black foil (to protect exposed portion of liner
during inversion) (calibration tube and black foil also provide containment of intro liner)

» Band liner, calibration tube and black foil to nozzle and load into the tank while cutting off
protective yellow UV lining (use sufficient amount of lubricant)

* Pressurize the sphincter valve to 30-35psi to seal off the port

e |nvert liner

* DONOT ALLOW LINER TO BE EXPOSED TO SUNLIGHT DURING INVERSION

@APM IMS | =% (PicoTE
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{Waterline Renewal

General Concept of Use (2 shot process)
A warm up cycle is recommended. Prior to inverting the liner, run a single cycle of the 3”/4” cure.
The heat from the LED’s will warm up the silicone and make it more pliable.

Shot 2 — Calibration Tube

« Itis highly recommended that the calibration tube is double contained to prevent rupture — see double containment procedure in

Appendix B
+ Cut cal tube of appropriate diameter to a length to length determined on the install sheet
* Prepare the knot at the end of the cal tube as shown in Appendix A
» Duct tape and band to nozzle, attach the knot end of the cal tube to the leader line with the D-hook.
* Roll the cal tube into the inversion tank
* Pressuring the Light Train port to 30-35psi
* Invert until the leader line has tension, visible through the inversion tank view port
* Remove pressure from the inversion tank and the Light Train Port
* Remove inversion nozzle to access the D-hook
* Lubricate the light train and insert through the port until end of light train can be grabbed through end of inversion nozzle

connection

Leatray  (PICOTE
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{Waterline Renewal

* Remove D-hook from leader line and attach to end of light train and remove excess slack on light train by hand
* Replace inversion nozzle and secure with clamp
» Set pressure on Sphincter Valve to approximately 3-5psi higher than tank inversion pressure
* Gradually increase the pressure on the inversion tank while substantially lubricating the light train (auto lubricator
provides adequate lubrication)
* If too much air leaks from Sphincter Valve, gradually increase pressure on Sphincter Valve pressure regulator
» Eventually, the pressure exerted on the cal tube will exceed the pressure on the light train from the port and begin
to pull in.
» This occurs at approximately 7-20 psi depending the diameter of liner being installed
* Maintain pressure until the cal tube is fully extended.

» The length display on the LRI system can be used to confirm the lights have been pulled all the way in.

Prior to proceeding to the next step, It is highly recommended that a camera is run down the line to
ensure that liner, calibration tube and light train are fully inverted and calibration tube extends past
the end of the liner

@AEM IMS | cora  (PicoTE
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{Waterline Renewal Technologies

General Concept of Use (2 shot process)

» Set the hold pressure on the inversion tank to 7 psi and maintain the pressure between 6-8 psi for the duration
of curing
» Set Sphincter Valve pressure to 20-25psi (monitor pressure and monitor for air leakage during curing and adjust
to prevent air loss)
» Turn on the UV lights by selecting the appropriate diameter liner on the control box
» The control box circuit is pre-set with the appropriate curing time for the liner diameter being cured
» The lights on the control box indicate (blue or green) are an indicator of time. If the light is still on, the
system is still curing.
» Approximately 10 minutes for 3” and 4”
* Approximately 15 minutes for 6”
» Monitor the amperage draw which identifies if the lights are powered. Amperage draw should be between

approximately 38-44 amps

@APM  IMS | =% (icotE g RIDGD
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{Waterline Renewal Technologies

General Concept of Use (2 shot process Continued)

» Once the indicator light turns off, remove the cal-tube from the system.

» Decrease the pressure on the inversion tank to approximately 1 psi

» Decrease the Sphincter Valve pressure to approximately 1 psi

» Begin winding the light train back up on the reel

* Once the D-hook is visible in the sphincter valve, relieve all pressure and
disconnect the light train.

* The cal-tube can now be removed from the system

* Inspect the cured liner with a camera

» Complete

IMS [ cam< (FICOTE RIDGID
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Electrical Power:

{Waterline Renewal Technologies

Important items to note

* Requires 110V @ 15A < 1650W

» Recommend a dedicated electrical circuit or a stand-alone 1.8kW (minimum) generator

Pull on Light Train

+ The smaller the diameter, the less pull force by the cal-tube, so higher pressures may be required.

Lubrication

+ DO NOT SHORTCUTTHIS — utilize plenty of lubricanton the liner and the light train
* Recommend LMK liner lubricant

Camera inspection

+ Recommend inspecting the liner installation with a camera through the light train port prior to curing

UV Protection

+ Wear appropriate UV protective eyewear when in use

+ Cover system with cover while Lights are Curing

* Place UV resistantfoil (IN REVERSE)on the viewports in yourinversiontanks

IMS

Robotics
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v J TEST REPORT raie L op3
afag [ 00
it R&T e Perma-Liner Industries, LLC.
R 13000 Automaobile Blvd., Suite-300
CRT LABORATORIES, INC.  #77*™ Clearyater, 1. J3/62

Tel: (727) 744-2594 / Fax: (727) 507-9849
ATTm: Mr. Rashi Vasudeva

L6ED Morth Muoin Street, Orange, CA WIRET
Tel.: (T14) T83-2032

wwew ertlabs com « e-mail: erilabs e labs oom

ASTM Physeal & Mechanical & Chemical- Ienmal Analysis = LAPMO Cell Class LAWE NI 2 ! IM [R&TE: ﬁpril 2 1' 2[‘}2‘]
Cieosynihetic Mamerials = Mumbsng & Faeot Asseibhes @ Rein & Finished Frode Teaing
BACKGROUND: The client submitted two (2) samples of Drain Epoxy pipe for testing. The

samples amved on 03/27/2020 via customer-supplied courier. Visual inspection
was performed on 03/27/2020 and no product defects were noted. Testing in
accordance with customer PO #22364 and approved CRT quote received on
03/31/2020. The following additional information is provided:

CRT order entry log date: 03/31/2020 / Report due date: 04/30/2020

PRODUCT ID: Twa (2} samples of Perma-Liner UV-LED PIPE, identified as:
1) LightRay UV-LED PIPE 3" Diameter Thickness 2.5mm
2) LightRay UUV-LED PIPE &" Diameter Thickness 3.0mm
PREPARATION: Machining, CNC & Preparation — ASTM D638-14/ CRT
Conditioning — ASTM D&18-13, 40 h in a standard laboratory environment
SPECIFICATION: ASTM F1743-17(Vol.: 8.04 2020) Standard Practice for Rehabilitation of

Existing Pipelines and Conduits by Pulled-in-Place Installation of Cured-in-
PMace Thermosetting Resin Pipe (CIPP):

TEST PROCEDURES: Resin properties (<82.2C) via Differential Thermal Analysis (DSC), N, -
Section 5.2.3 (ASTM D3418-15)

Workmanship, Finish & Appearance - Section 6.8

T-day Chemical Resistance — Section 7.2.1

Type-1 Tensile Properties @ 23°C (Psi) - ASTM D638-14

Flexural Properties (@ 23°C (Psi) — ASTM D790-17

Dimensions and Tolerances, Wall Thickness (@ 23°C (") - ASTM D5813-04

TEST RESULTS:
CONCLUSION:

The results of testing are reported in tables 1 thru 4, attached.

Based on the test results achieved, both samples meet the minimum
requirements outlined in ASTM F1743-17(Val.: 8.04 2020)...Complies.

Specimen Retain Bin: BB (30-day retain only unless otherwise specified)
Signed on behalf of

CRT LABORATORIES, INC.
IAPMO R&T " 1S0 9001:15 Certified - Registered / ISO/IEC 17025:05 Recognized Co.

Rl Lowrlon

Raul Gonzalez
Laboratory Technician

Ken A. Le Jeune
CEOQ / Laboratory Director
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RETenoivi @ row:Perma-Liner Industries, LLC.

L I Ikt 13000 Automobile Blvd.. Suite-300
CRT LaBoratories, INc. =7 Clearwater, FL. 33762
160 Morth Main Streed, Ornge, € '.'\{llﬁﬁ-" Tel: {?2?_] T744-2594 ) Fax: {?2?} S07-9849
Teb.: (714) 283-2032 ATTN: Mr. Rishi Vasudeva
wywe crilabs.com s e-mail: ertlabsfvertlobs com -
ASTM Physical & Mechaicnl = Chemeal-Themal Analyss = IAPMO Cell Clas LWk M 2 1 ] 44 ATE Aprll 2 1"' 202{:

Tacoaynttetic Marerials » Plumbing & Faoet Assemblivs « Resin & Finishal Producs Testing

TABLE 1
SCOPE: Compliance with ASTM F1743-17 (Vol.: 8.04 2020,
SAMPLE ID: Sample - 1 LightRay UV-LED PIPE 3" Diameter Thickness 2.3mm

5.2.3 RESIN PROPERTIES (DSC)

. - Value Obtained Requirements Results
Onset (°C) 66,48 <82.2 Pass
Midpoint (*C) _ h7.58 NIA MNiA
Contamination and/or copolymers none detected Mo contamination Pass

 Tech comments See spectra NIA N/A

6.8 WORKMANSHIP FINISH & APPEARANCE
The finished CIPP is homogeneous throughout the entire length and free of dry spots, lifts and
delamination(s)... Complies

7.2 CHEMICAL RESISTANCE / ASTM D7%90-17 (FLEXURAL PROPERTIES)
Test specimens were machined and immersed in chemicals solutions in Table 2 at a temperature of
23°C for 7 days. Flexural properties were determined per ASTM D790-17 before/after chemical exposure.
The following results were obtained:

Control specimens
Specimen ¥ 1 2 3 4 __iB Average| % change| Results
Flexural strength (psi) 11.448 11,458 11,154 10,799 1,212 | 11,214 WA NA
Mexural modulus (psi) 419,649 | 441,056 | 413,237 | 443610 | 448272 _*}:13,1&.‘1 | A WA
Chemical: Nitric acid 1% (immersion: 7-days @ 23°C)
Flexural strength (psi) 10,961 G 560 8958 11,016 9,933 10,086 WA MNIA
Flexural modulus (psi) | 361691 | 359980 | 429659 | 461,240 | 356435 | 393801 -0.09 Pass
Chemical: Sulfuric acid 5% (immersion: 7-days (@ 23°C)
Flexural strength (psi) 0,689 L0684 8738 9012 | 10909 9,991 MNA A
Flexural modulus (psi) 390,116 | 360,730 | 411,888 | 395484 | 397.737 | 391,191 -4.69 Pass
Chemical: ASTM Fuel C 100% (immersion: 7-days i@ 23°C)
Flexural strength {psi) 9,032 G RS0 10,572 9,268 9586 | 9664 N/A N/A
Flexural modulus (psi) | 369.720 | 345621 | 394941 | 355531 | 381,949 | 369,552 -14.70 Pass
Chemical: Vegetable oil 100% (immersion: 7-days @ 23°C)
Flexural strength (psi) [ 11932 [ 10937 | 10994 | 11068 | 10915 | 11,169 NA | NA
Flexural modulus (psi} | 368,174 | 394,195 | 350,067 | 370,350 | 350,082 | 368375 -14.90 | Pass
L Chemical: Detergent 0.1% (immersion: T-days @ 23°C)
Flexural strength (psi) | 8828 | 8155 | 10294 | 9874 | 10064 | 9443 NA_ NA
Flexural modulus {psi} 441,364 | 423,031 335,009 | 381956 | 443,793 [ 409034 -5.57 Pass
Chemical: Soap 0.1% (immersion. T-days @1 23°C)
Flexural strength (psi) | 11,881 11,034 | 11277 | 10374 | 8958 | 0705 [ WA | N
Flexural modulus (psi} | 408,113 | 383868 | 356558 | 301430 | 379039 | 3s3802] 1140 | Pass
...Complies
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ATTN: Mr. Rishi Vasudeva

LW RH 2' !44

DATE

April 21, 2020

SCOPE: Compliance with ASTM F1743-17 (Vol.: 8.04 2020)

TABLE 1 continuation

SAMPLE ID: Sample - 1 LightRay UV-LED PIPE 3" Diameter Thickness 2.5mm

ASTM D 638-14 (TENSILE STRENGTH AT PEAK)

Tensile test specimens (type-I) were CMC machined and tensile properties were determined per ASTM
D638-14. The following results were obtained:

| Specimen # 1 | 2 3 4 5 Average | Requirements | Resulis |
| Peak strength (psi)| 9,834 | 10,162] 9960 | 9491 [ 9608 9,815 3,000 minimum Pass
...Complies

as applicable. The following average results were obtained:

5.2 DIMENSIONS & TOLERANCES
Dimensions were measured in accordance with ASTM D2122-16 using a digital caliper and micrometer

Requirements

Ihie lishility of CRT Labs with respect iothe work snid repoet covored horvin, shall in nisevest exeeed e amuon of the invaice, We necammenil considons
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Ciemynitelic Matenals = Plumhing & Faocat Assembilics + Bedi & Finishal Product Testing

TABLE 2
SCOPE: Compliance with ASTM F1743-17 (Val.: 8.04 2020}
SAMPLE ID: Sample 2 - LightRay UV-LED PIPE 6" Diameter Thickness 3.0mm

5.2.3 RESIN PROPERTIES (DSC)

o | Walue Obtained Requirements Results
Onset (*C) ’ 53.57 <§2.2 Pass
Midpoint (°C) 59.01 N/A _ NiA
Extrapolated Peak (*C) | 68.27 N/A
Contamination and/or copolymers none detected No contamination Pass
Tech comments i See spectra NiA N/A

6.8 WORKMANSHIP FINISH & APPEARANCE
The finished CIPP is homogeneous throughout the entire length and free of dry spots, lifts and
delamination(s)...Complies

7.2 CHEMICAL RESISTANCE / ASTM D790-17 (FLEXURAL PROPERTIES)

Test specimens were machined and immersed in chemicals solutions in Table 2 al a temperature of
23°C for 7 days. Flexural properties were determined per ASTM D790-17 before/after chemical exposure,
The following results were obtained:

! Control specimens
| Specimen # 1 2 | 3 4 5 Average| % change liggﬁlls_
Flexural strength (psi) 5,900 6,829 | 7012 6,311 6,454 6,703 N/A NIA
Flexural modulus (psi) 417,523 | 419,029 | 410,733 | 437347 | 433271 424 589 NiA N/A
Chemical: Nitric acid 1% (immersion: 7-days @ 23°C) -
Flexural strength (psi) 6,596 6,851 6,883 6.023 6420 6,555 NiA NA
Flexural modulus (psi) 290,181 420,818 | 379,885 | 301,423 | 437,196 | 365901 =138 Pass
Chemical: Sulfuric acid 5% (immersion: T=days @@ 23°C)
Flexural strength {psi) 4,709 8292 6,190 6,810 4,656 6,132 N/A N/A
Flexural modulus (psi) | 337219 [ 385,195 | 396357 | 346,831 | 347620 | 362644 -14.60 Pass
Chemical; ASTM Fuel C 100% {immersion: 7-davs @ 23°C) ] ]
Flexural strength (psi) 5,748 | 5,899 7,733 6,817 5373 6,318 MIA NIA
Flexural modulus {psi} | 362,806 | 346203 | 351,547 | 455,791 | 363.533 | 373.976 -11.90 Pass |
Chemical: Vegetable oil 100% (immersion: T-dayvs @ 23°C)

Flexural strength (psi) 8304 £.499 8756 6,911 5,882 7,670 NA | NA
Flexural modulus (psi) | 363,142 | 378404 | 412,797 | 349833 | 348072 | 370450 | -12.80 Pass
Chemical: Detergent 0.1% (immersion: T-dayvs @ 23°C)

Flexural strength {psi) 7,575 5,792 6,773 6,945 7463 6,910 N/A NiA
Flexural modulus (psi) [ 361,584 | 358500 | 241,945 | 414826 | 407,088 | 3960904 .52 Mass
Chemical: Soap 0.1% (immersion: T-davs (@ 23°C)
Flexural strength {psi} 6,684 65,251 7,284 6, |60 5,584 6,393 WA N/A
Flexural modulus (psi) | 428,620 [ 431,744 | 412,155 | 398042 | 339255 | 401,965 -5.33 Pass
...Complies
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/-
LIGHTRA®

Leo vent cure UV CIPP

SAFETY DATA SHEET

Date of issue: 04/20/2019

Date of previous issue: 08/15/2018

’ Section 1. Identification

Product name LightRay Liner/ LO40-LIGHTRAY

Product type Vinyl Ester Resin

Chemical family Aromatic.

SDS No. XNA-1804:1446 (Version: 2.1)

Relevant identified uses of the substance or mixture and uses advised against

Identified uses Used in the manufacture of thermoset plastic parts.

Uses advised against No additional information.

Supplier's details United States:

Emergency telephone number CHEMTREC Within USA and Canada +1 (800) 424-9300 CCN1023
CHEMTREC Outside USA and Canada +1 (703) 527-3887
CANUTEC  Within Canada +1 (613) 996-6666

Section 2. Hazards identification

OSHA/HCS status

This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.1200).

Classification of the substance or mixture

SKIN CORROSION/IRRITATION - Category 2 — H315

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2 — H319

SENSITIZATION (Skin) — Category 1 — H317

SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory system) — Category 3 — H335

GHS label elements

Hazard pictograms

Signal word

Warning

Hazard statements

H315: Causes skin irritation.

H319: Causes serious eye irritation.

H317: May cause an allergic skin reaction.

H335: May cause respiratory irritation.

Precautionary statements

General

P101: If medical advice is needed, have product container or label at hand.

P102: Keep out of reach of children.

Prevention

P261: Do not breathe vapor or mist.

P270: Do not eat, drink or smoke when using this product.

P264: Wash hands thoroughly after handling.

P271: Use only outdoors or in a well-ventilated area.

P272: Contaminated work clothing should not be allowed out of the workplace.

P280: Wear protective gloves/protective clothing/eye protection/face protection.
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Section 2. Hazards identification

Response

P302+P352: IF ON SKIN: Wash with plenty of soap and water.

P333+P313: If skin irritation occurs, get medical advice/attention.

P362+P364: Take off contaminated clothing and wash it before reuse.

P304+P340: IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.

P305+P351+P338: IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do.
Continue rinsing.

P337+P313: If eye irritation persists, get medical advice/attention.

P312: Call a POISON CENTER or doctor/physician if you feel unwell.

P391: Collect spillage.

Storage

P403 + P235: Store in a well-ventilated place. Keep cool.

P233: Keep container tightly closed.

P405: Store locked up.

Disposal

P501: Dispose of contents and container in accordance with all local, regional, national and international regulations.
Hazards not otherwise classified

None known.

Section 3. Composition/information on ingredients

Substance/mixture Mixture.
Ingredient name CAS number %
(1-methyl-1,2-ethanediyl)bis[oxy(methyl-2,1-ethanediyl)] diacrylate 42978-66-5 225 - <50
phenyl bis(2,4,6-trimethylbenzoyl)-phosphine oxide 162881-26-7 <0.3

There are no additional ingredients present which, within the current knowledge of the supplier and in the concentrations applicable, are
classified as hazardous to health or the environment and hence require reporting in this section.

Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact
Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Use of buffered baby
shampoo will aid in removal. If irritation persists, get medical attention.

Inhalation
Move the victim to a safe area as soon as possible. Allow the victim to rest in a well-ventilated area. If breathing is difficult, give oxygen.
If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Skin contact
In case of contact, immediately flush skin with plenty of water. Remove contaminated clothing and shoes. If irritation persists, seek
medical attention. Wash contaminated clothing before reuse. Clean shoes thoroughly before reuse.

Ingestion
Wash out mouth with water. Remove dentures if any. Stop if the exposed person feels sick as vomiting may be dangerous. Do not
induce vomiting unless directed to do so by medical personnel. If vomiting occurs, the head should be kept low so that vomit does not
enter the lungs. Seek immediate medical attention.

Most important symptoms/effects, acute and delayed

Eye contact
Causes serious eye irritation.

Inhalation
May cause respiratory irritation.
Skin contact
May cause allergic skin reactions with repeated exposure.

Ingestion
Irritating to mouth, throat and stomach.

Over-exposure signs/symptoms
Eye contact
Adverse symptoms may include the following: pain or irritation, watering, redness.
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Section 4. First aid measures

Inhalation
Adverse symptoms may include the following: respiratory tract irritation, coughing.

Skin contact
Adverse symptoms may include the following: irritation, redness.
Ingestion
Adverse symptoms may include the following: Irritating to mouth, throat and stomach..

Indication of immediate medical attention and special treatment needed, if necessary

Notes to physician
Treat symptomatically. Contact poison treatment specialist immediately if large quantities have been ingested or inhaled.

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Extinguishing media
Suitable extinguishing media
Use dry chemical, CO., water spray (fog) or foam.
Unsuitable extinguishing media
Do not use water jet.
Specific hazards arising from the chemical
No specific fire or explosion hazard.
Hazardous thermal decomposition products
No specific data.
Special protective actions for fire-fighters
Fire water contaminated with this material must be contained and prevented from being discharged to any waterway, sewer or drain.
Special protective equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing apparatus (SCBA) with a full face-piece operated
in positive pressure mode.

Section 6. Accidental release measures

Personal precautions, protective equipment and emergency procedures

For non-emergency personnel
No action shall be taken involving any personal risk or without suitable training. Evacuate surrounding areas. Do not touch or walk
through spilled material. Shut off all ignition sources. No flares, smoking or flames in hazard area. Avoid breathing vapor or mist.
Provide adequate ventilation.

For emergency responders
If specialised clothing is required to deal with the spillage, take note of any information in Section 8 on suitable and unsuitable materials.
Wear appropriate respirator when ventilation is inadequate. Put on appropriate personal protective equipment. See also the information in
"For non-emergency personnel”.

Environmental precautions
Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains and sewers. Inform the relevant authorities if the
product has caused environmental pollution (sewers, waterways, soil or air). Water polluting material. May be harmful to the environment
if released in large quantities.

Methods and materials for containment and cleaning up

Small spill
Stop leak if without risk. Move containers from spill area. Dilute with water and mop up if water-soluble. Alternatively, or if water-insoluble,
absorb with an inert dry material and place in an appropriate waste disposal container. Use spark-proof tools and explosion-proof
equipment. Dispose of via a licensed waste disposal contractor.

Large spill
Stop leak if without risk. Move containers from spill area. Approach release from upwind. Prevent entry into sewers, water courses,
basements or confined areas. Wash spillages into an effluent treatment plant or proceed as follows. Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in container for disposal according to local
regulations (see Section 13). Use spark-proof tools and explosion-proof equipment. Dispose of via a licensed waste disposal contractor.
Contaminated absorbent material may pose the same hazard as the spilled product. Note: see Section 1 for emergency contact
information and Section 13 for waste disposal.
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Section 7. Handling and storage

Precautions for safe handling
Protective measures

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and smoking should be prohibited in areas where this
material is handled, stored and processed. Workers should wash hands and face before eating, drinking and smoking. Remove
contaminated clothing and protective equipment before entering eating areas. Do not breathe vapor or mist. Do not ingest. Avoid contact
with eyes, skin and clothing. Avoid release to the environment. Use only with adequate ventilation. Wear appropriate respirator when
ventilation is inadequate. Do not enter storage areas and confined spaces unless adequately ventilated. Keep in the original container or
an approved alternative made from a compatible material, kept tightly closed when not in use. Store and use away from heat, sparks,
open flame or any other ignition source. Use only non-sparking tools. Take precautionary measures against electrostatic discharges.
Empty containers retain product residue and can be hazardous. Do not reuse container.

Advice on general occupational hygiene
Eating, drinking and smoking should be prohibited in areas where this material is handled, stored and processed. Workers should wash
hands and face before eating, drinking and smoking. Remove contaminated clothing and protective equipment before entering eating
areas. See also Section 8 for additional information on hygiene measures.

Conditions for safe storage, including any incompatibilities
Store in accordance with local regulations. Store in a segregated and approved area. Store in original container protected from direct
sunlight in a dry, cool and well-ventilated area, away from incompatible materials (see Section 10) and food and drink. Eliminate all
ignition sources. Segregate from oxidizing materials. Keep container tightly closed and sealed until ready for use. Containers that have
been opened must be carefully resealed and kept upright to prevent leakage. Do not store in unlabeled containers. Use appropriate
containment to avoid environmental contamination. Refer to the product label and/or technical data sheet for further information.

Section 8. Exposure controls/personal protection

Control parameters

Occupational exposure limits
None.

Appropriate engineering controls
Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or other engineering controls to keep worker
exposure to airborne contaminants below any recommended or statutory limits. The engineering controls also need to keep gas, vapor or
dust concentrations below any lower explosive limits. Use explosion-proof ventilation equipment.

Individual protection measures
Hygiene measures
Wash hands, forearms and face thoroughly after handling chemical products, before eating, smoking and using the lavatory and at the end
of the working period. Appropriate techniques should be used to remove potentially contaminated clothing. Ensure that eyewash stations
and safety showers are close to the workstation location.

Eyel/face protection
Safety eyewear complying with an approved standard should be used when a risk assessment indicates this is necessary to avoid
exposure to liquid splashes, mists or dusts.

Hand protection
Chemical-resistant, impervious gloves complying with an approved standard should be worn at all times when handling chemical products
if a risk assessment indicates this is necessary.

Body protection
Personal protective equipment for the body should be selected based on the task being performed and the risks involved and should be
approved by a specialist before handling this product.

Other skin protection
Appropriate footwear and any additional skin protection measures should be selected based on the task being performed and the risks
involved and should be approved by a specialist before handling this product.

Respiratory protection
Use a properly fitted, air-purifying or air-fed respirator complying with an approved standard if a risk assessment indicates this is
necessary. Respirator selection must be based on known or anticipated exposure levels, the hazards of the product and the safe working
limits of the selected respirator.

= .
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Section 9. Physical and chemical properties

Appearance

Physical state

Color
Odor
Odor threshold
pH
Melting point
Boiling point
Flash point
Evaporation rate
Flammability (solid, gas)
Lower and upper explosive (flammable)
limits
Vapor pressure
Vapor density
Relative density
Solubility
Partition coefficient: n-octanol/water
Auto-ignition temperature
Decomposition temperature
Viscosity
Molecular weight

Liquid.

Yellow.
Acrylate

Not available.
Not applicable.
Not available.
Not applicable.
>201°F / >94°C
Not available.
Not applicable.
Not available.

Not available.

Not established.
1.038 (Water = 1)
Negligible.

Not available.

Not available.
Not available.
Not available.
Not available.

Section 10. Stability and reactivity

Reactivity

No specific test data related to reactivity available for this product or its ingredients.

Chemical stability

The product is stable. Stable under recommended storage and handling conditions (see Section 7).

Possibility of hazardous reactions

Under normal conditions of storage and use, hazardous reactions will not occur.

Conditions to avoid

Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld, braze, solder, drill, grind or expose containers to heat

or sources of ignition.
Incompatible materials

Reactive or incompatible with the following materials: oxidizing materials

Hazardous decomposition products

Under normal conditions of storage and use, hazardous decomposition products should not be produced.

Section 11. Toxicological information

Information on toxicological effects
Acute toxicity

Ingredient name Result Species Dose Exposure
(1-methyl-1,2-ethanediyl)bis[oxy LD50 Oral Rat 6200 mg/kg
(methyl-2,1-ethanediyl)] diacrylate
phenyl bis(2,4,6-trimethylbenzoyl)- LD50 Dermal Rat >2000 mg/kg
phosphine oxide
LD50 Oral Rat >2000 mg/kg
Irritation/Corrosion
Ingredient name Result Species Score Exposure Observation
(1-methyl-1,2-ethanediyl)bis[oxy Eyes - Severe irritant Rabbit - 24 hours 100 -
(methyl-2,1-ethanediyl)] diacrylate microliters
Skin - Moderate irritant Rabbit - 500 milligrams -
Sensitization
May cause sensitization by skin contact.
Carcinogenicity
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Section 11. Toxicological information

Classification

Ingredient name ACGIH IARC

NTP

None of the components are listed.

Mutagenicity
No mutagenic effect.

Reproductive toxicity
Not considered to be toxic to the reproductive system.

Teratogenicity
No known effect according to our database.

Specific target organ toxicity (single exposure)
No known effect according to our database.

Specific target organ toxicity (repeated exposure)
No known effect according to our database.

Aspiration hazard
No known effect according to our database.

Potential acute health effects

Eye contact
Causes serious eye irritation.
Inhalation
May cause respiratory irritation.
Skin contact
May cause allergic skin reactions with repeated exposure.

Ingestion
Irritating to mouth, throat and stomach.

Symptoms related to the physical, chemical and toxicological characteristics

Eye contact

Adverse symptoms may include the following: pain or irritation, watering, redness.

Inhalation

Adverse symptoms may include the following: respiratory tract irritation, coughing.

Skin contact

Adverse symptoms may include the following: irritation, redness.

Ingestion

Adverse symptoms may include the following: Irritating to mouth, throat and stomach..

Section 12. Ecological information

Toxicity

Ingredient name Result

Species

Exposure

(1-methyl-1,2-ethanediyl)bis[oxy EC50 3.68 mg/l
(methyl-2,1-ethanediyl)] diacrylate
LC50 35.96 mg/l
LC50 4.9 mg/l

Algae

Daphnia
Fish

96 hours

48 hours
96 hours

Persistence and degradability
Not available.

Bioaccumulative potential

Ingredient name LogPow

BCF

Potential

N

(1-methyl-1,2-ethanediyl)bis[oxy

(methyl-2,1-ethanediyl)] diacrylate
phenyl bis(2,4,6-trimethylbenzoyl)- (5.77
phosphine oxide

46.83

<5

low

low

Mobility in soil
Soil/water partition coefficient (Koc)
Not available.
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Section 12. Ecological information

Other adverse effects
No known effect according to our database.

Section 13. Disposal considerations

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be consulted for any
available use-specific information provided in the Exposure Scenario(s).

Disposal methods
The generation of waste should be avoided or minimized wherever possible. Empty containers or liners may retain some product residues.
Dispose of surplus and non-recyclable products via a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection and waste disposal legislation and any regional local
authority requirements. Avoid disposal. Attempt to use product completely in accordance with intended use. Waste packaging should be
recycled. Incineration or landfill should only be considered when recycling is not feasible.

Special precautions
This material and its container must be disposed of in a safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues. Do not cut, weld or grind used containers unless they
have been cleaned thoroughly internally. Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains and sewers.

Section 14. Transport information

DOT / TDG/ IMDG/IMO / ICAO/IATA and National regulations.

UN number UN3082
Proper shipping name Environmentally hazardous substance, liquid, n.o.s.(Tri(propylene glycol) diacrylate)
Transport hazard class(es) 9

Packing group 1

Additional information US regulations require the reporting of spills when the amount exceeds the Reportable
Quantity (RQ) for specific components of this material. See CERCLA in Section 15,
Regulatory Information, for the Reportable Quantities.

IMDG No additional information.
IATA  No additional information.

Environmental hazards Marine pollutant: Yes.

Special precautions for user Transport within user’s premises: always transport in closed containers that are upright and
secure. Ensure that persons transporting the product know what to do in the event of an
accident or spillage.

Section 15. Regulatory information

International regulations lists

United States inventory (TSCA 8b) All components are listed or exempted.
Australia (AICS) Not determined.
Canada (DSL) All components are listed or exempted.
China (IECSC) Not determined.
Europe (EINECS) Not determined.
New Zealand (NZloC) Not determined.
Philippines (PICCS) Not determined.
Japan Japan inventory (ENCS): Not determined.
Japan inventory (ISHL): Not determined.
Malaysia (EHS Register) Not determined.
Republic of Korea (KECI) Not determined.
Taiwan (CSNN) Not determined.
U.S. Federal regulations
SARA 311/312
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Section 15. Regulatory information

Per the June 13, 2016 Federal Register notice, EPA harmonized the EPCRA 311/312 hazard categories with the 2012 OSHA hazard
communication standard for classifying and labeling of chemicals (i.e. GHS). Please refer to Section 2 of the SDS to identify the appropriate

hazard categories for reporting purposes.

SARA 313

Ingredient name CAS number

Form R - Reporting None.

requirements

CERCLARQ - None.

State requlations

California Prop. 65
Not available.

Section 16. Other information
National Fire Protection Association (U.S.A.) Flammability

Health Instability

Special

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This
reprinted material is not the complete and official position of the National Fire Protection Association, on the referenced subject which is represented only by the standard in its entirety.

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to be interpreted and applied only by properly trained individuals to identify fire, health and
reactivity hazards of chemicals. The user is referred to certain limited number of chemicals with recommended classifications in NFPA 49 and NFPA 325, which would be used as a guideline only. Whether
the chemicals are classified by NFPA or not, anyone using the 704 systems to classify chemicals does so at their own risk.

History

Date of issue 09/20/2018

Date of previous issue 08/15/2018

Version 21

Prepared by AOC Corporate Regulatory Affairs
Key to abbreviations ATE = Acute Toxicity Estimate

BCF = Bioconcentration Factor

GHS = Globally Harmonized System of Classification and Labelling of Chemicals

IATA = International Air Transport Association

IBC = Intermediate Bulk Container

IMDG = International Maritime Dangerous Goods

LogPow = logarithm of the octanol/water partition coefficient

MARPOL = International Convention for the Prevention of Pollution From Ships, 1973 as modified by
the Protocol of 1978. ("Marpol" = marine pollution)

UN = United Nations

7 Indicates information that has changed from previously issued version.

Notice to reader

The information contained in this data sheet is furnished in good faith and without warranty, representation, or inducement or license of any kind,
except that it is accurate to the best of AOC, LLC's knowledge, or was obtained from sources believed by AOC, LLC to be reliable. The accuracy,
adequacy or completeness of health and safety precautions set forth herein cannot be guaranteed, and the buyer is solely responsible for
ensuring that the product is used, handled, stored, and disposed of safely and in compliance with applicable federal, state or provincial, and local
laws. AOC, LLC disclaims liability for any loss, damage or personal injury that arises from, or is in any way related to, use of the information
contained in this data sheet.

This Safety Data Sheet (SDS) and its content are the confidential and proprietary information of AOC and it may not be modified, altered,
deconstructed, or presented in any other manner, without the explicit authorization of AOC and/or its legal counsel.
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Product Name: UV Flex Liner (Inversion)
Product Description: Flexible fiberglass liner for use with LightRay technology
Typical Applications:

Use this material with WRT'’s LightRay Inversion technology for CIPP repairs in as little as 6 minutes. Works well in systems
with multiple 45° or 90° bends as well as transitions. Materials flexibility allows for ease of inversion as well as molding to the
host pipe and leaving little to no void.

Performance Limits

** |f product is utilized outside the limits defined below, warranty coverage is voided **

Characteristic Spec Comments
General
Typical dry Thickness (mm) 4-5mm
. - . Depends on installation pressures, pipe diameter, and number of
Typical finished Thickness (mm) 2.8—-3.5mm bends (45° & 90°)
Sizes available (in.) 3,4,6
Coating TPU
Resins
Light Ray UV Vinyl Ester VES Product comes pre-wet with this resin.
**May work with other resins but Warranties are void**
Install Design
3”7 —> 80’ Depth assumes flooded conditions with fully deteriorated pipe
Maximum Depth of Install (ft) 4: - 40: and 10% ovality, if inst.all expected to exceec'l recommended max
6” —> 16 depth, product may still work however requires PLI approval
prior to installation.
Can be used across Transitions? YES Stretch must be accounted for when upsizing
Remote Start Allowed? NO

High INI situations may impact the structural integrity of any
Install with Infiltration Allowed? Situational installed liner.
Contact PLI representative to discuss specific application.

Varies by size, | Light Ray UV Resin:

Resi FT .
esin per resintype | 3” —.37Ibs/FT, 4” — .55Ibs/FT, 6” — .85 lbs/FT
Installation
Wet Out Gap Settin 9.8 mm When using the WRT Wet Out Roller System
P & ) **DO NOT USE FLOOR ROLLER FOR RISK OF RESIN SHY FINAL PRODUCT**
. . . D d installation length, pipe diameter, and ber of
Typical Inversion Pressures (psi) 8-15 b:rfjg(js?’ngzgi)‘?) ation length, pipe diameter, and humber o
. . . Pressures exceeding this limit run the risk of tearing the liner or
Maximum Inversion Pressure (psi) 25 by
excessive “thinning” around bends
Pressures exceeding this limit run the risk of tearing the liner or
Max Curing Pressures (psi) 25 u X INg this fimit ru ! ne !

excessive “thinning” around bends

Stretch Factor

-7009
(When transitioning UP in size) 20%

Cast iron, ABS,
PVC,
Orangeburg,
Clay

Suitable Host Pipe materials

Storage Guidelines

e Until time of use, leave liner in the UV protective film
e Do not expose to direct sunlight in storage
e Ideal storage temperature not to exceed 85°F

Please contact your representative at 1-866-336-2568 if you have any questions.
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