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Product Bid Submittal

ITEM 1.

Manufacturer Company Name: LightRay by Perma-Liner Industries

Contact Individual(s) Michelle Arnold — Director of Sales
Street Address: 13000 Automobile Boulevard, Suite 300
City, State, Zip Code: Clearwater, Florida 33762
Telephone: (727) 300-6907

Product Submittal: INSTALLATION PRACTICE FOR THE PATCH REPAIR OF A SEWER SERVICE
LATERAL USING A CURED-IN-PLACE LINER ASSEMBLY INSTALLED BY MEANS OF PULL-IN-
PLACE OR PUSH-IN-PLACE (PIP)

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, manhole, or access point to a
specified distance up to 200 feet. The pipe renovation shall be accomplished by the pull-in-place or push-in-place
(PIP) 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). The Material’s
mechanical properties and Installation practices shall, at a minimum, adhere to the requirements of ASTM F3541-
22 “Standard Practice for Sectional Repair of Existing Gravity Flow, Non-Pressure Pipelines and Conduits by Pushed
or Pulled-In-Place Installation of Cured-In-Place Thermosetting Resin Pipe (CIPP)”.
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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 and pushed or pulled from the cleanout into
the lateral by the action of a packer assembly; hereby referred
to as a “Packer”.

See Appendix D Specification Sheet

3.1 A brief description of the
operation and technique; including
materials and methods of
installation.

The reconstruction will be accomplished using woven
fiberglass fabric tube of particular length and a UV initiated
vinyl ester resin with physical and chemical properties
appropriate for the application. The liner is installed by cutting
to length and sliding it over the packer assembly. The packer
is inserted into the pipe via PIP and inflated. The resin
saturated tube is UV light cured and the packer is removed.
The end result is a one-piece structural lateral lining.

The lateral tube length will be: 20 ft. or less

The cured finished materials as described above will, upon
installation inside the host pipe, exceed the minimum
mechanical properties specified by the American Society for
Testing Methods (ASTM) F3541-22.

3.2 Intended wuse: Structural
Repair Crack/Joint Sealing of
Root Intrusion and Water
Infiltration

The system is designed for fully deteriorated pipe conditions.
Typical installations are a direct result of ground water
infiltration, root intrusion and structural defects such as open
joints, offset joints, broken or missing pipe sections and
hammer taps. The new pipe exhibits a smoothbore interior that
typically increases flow rates.

3.3 Existing Sewer

The system is compatible with all pipe materials.

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- Circular
Capability

The system can accommodate pipe ovality up to -10%.

3.7 Material Limitations

This system is designed for gravity sewers.

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 0.37 Ibs of resin per lineal foot.

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

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

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
ClIP-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. 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 Ys-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 preparation involves
cleaning and a flow stoppage or
diversion period.

The laterals are cleaned utilizing high-pressure water or
mechanical cleaning tools removing all roots, debris and
obstructions. The current 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
Equipment.

A typical crew consists of (2) technicians. The installation
process 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 packer. The packer 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 lining is 20 feet.

4.4 Curing Method

The Resin and UV curing systems are proprietary to LightRay
and Perma-Liner Industries. The resin systems are capable
of curing 4” diameter liners in 15 minutes and 6” diameter
lateral liners in 20 minutes

4.5 Removal of Inflation Device

The packer is deflated via the control box and removed. The
packer and associated hardware are designed to handle the
forces experienced during the retrieval process.

4.6 Document Final Video and
Testing Procedures

A final video inspection should be performed from the main or
cleanout to see the termination point of the liner.

4.7 Design Life

Each product comes with a standard 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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CRT order entry bog date: 035 12020 7 Report due dave: (4302020

FRODICT 1: Paey (2] s ples of Perma=Liner LIV-LED PIPE, identified as;
1) LightRay UV-LED PIPE 3° Diarneter Thickness 2 5mm
) LightRay UV-LED FIPE 6® Dhameter Thickness 3.0mm

FREFARATION: Machining, CNC & Freparation — ASThM DG3E-14 /CRT
Conditioning - ASTM DGIR-13. 40 b in a standard laboratory emvironmest

SPECTFICATIONN: ASTM FIT43-17(Val: 804 2020 Standard Practice for Rehahilitation of
Existing Fipelines and Conduiis by Pulled-in-Place Installation of Cured-in-
Place Thermaasting Realn Pipe (CTFP)-

TEST PRIMCEDLURES: HResin propertics (<8220 wia Differcatial Thermal Analysis (DSC), Mo -
Section 3.3 (ASTM DE41E-13)
Workmanship, Finish & Appenrance - Section 0.8
T-day Chemical Resistance - Section 7.2,
Type-l Tensile Progeriies fw 2300 () - ASTM D6IR-14
Flexural Properties @ 23°C (Psi} — ASTM D717
Diimensions xnd Tolerances, Wall Thickness i 2350 (%) - AaBTWM AR 1504

TEST RESULTS: The resules of seating sre reporied in 1ables 1 thro 4, sttached.

CERN LU SIS : Based onm the test results achicved, both samples meet the mimmum
reguirements cutlined in ASTM FIT43-1T(Val.: 8.04 2024}, . . Complie.

Specimen Betain Bin: BB (50-dax reain only unless aihensise specifieds
Sigred on hehaliled]
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ST on:Perma-Liner Industrizs, LLEC,
CRT LA / Y | 13000 Antamabile Blvd., Suite-100
RORATORIES, INC. e i Clearwater, FL. 33762
14840 Xeaqth Main .-u-::u_1 Mg u-.«::an? lel: (7271 Tdd 2594 ¢ Fax: (T2T1 507-9849
Tl 1714 3935000 AITS : Mir. Basha W asudewn
waru o als cnim 8 ¢ -l ¢ ndinbsE orilabs com "
R T P e et =T wicw s DL Dl 1 e Bl RS EI IH IE4TH ."FII :]" Enm
s il Mol & I i e B et A b, v Boea & FUe Rl Prabey Trdesg
TABLE 1

SCOPE: Compliance with ASTW FLR3- 0T (Vol.o 804 202005
SAMPLE ITx: Sample - 1 LightRay UV-LED PIFE 3" Diameter Thickness 2. 5imm

5.2.2 RESIN PROPERTIES (D50

i Value Ohiuined Requirements Resulis

| Orsed (5C ) hi 4l <2312 | Pass
Midpaing (°C) 67.58 . NA | Nia
l._ml.ammalum nnd.-'-:u' |:l.|pu|l.-1:n-|:n md:ﬁ:Lhcd . "-.Iv.-.-ﬂ.rllnmmuimn I":.-;s
Tl:-:h mmcma ‘:'-:i: speeirs { MiA Nia

68 WORKMANSHIP FINISH & AFPEARANCE
The finished CIPE iz homogeneous throuphout the entire length and free of dey spows lifls and

delamination]s). ...

Canmiplies

1.2 CHEMICAL RESISTANCE / ASTM DTHLI T (FLEXLRAL PROPERTIES)

Test specimens were machined and immersed in chemicals solutions in Table 2 o &

lempetature of

23°C for 7 days. Flexural properiies were delermined per ASTM D790-17 before‘after chemical exposure
The following results were ahinined:

Contrel specimens
_Specimen & 1 1 F o4 | B Aversge %W change  Besulis
Elr.me excural strengeth (psa) | BLA448 | PLA3E | 110%4 | 10798 | 11303 | §11304 | i A
| Uleaural neodulus (psi) | 40%6d@ | 241,036 [ 413237 | 42,670 | 448373 | 433,143 | A A,
Chemical: Nitric acid 1% (insmersion: T-days 5 230} —
Flexurnl strengih (psi) | 10961 | 9560 | B95H | 1e0ks | 9933 | luMs | wA | A
.F'Wm!.mﬂ!m.l‘_ﬂ'{i_l.’ | 61600 [ 359080 | 409650 [ 461240 | 356435 | 3938 | 09 Pags |
L Chemicnl; Sulfuric scid 5% {immersion: T-days G 23°C)
| Flermral strangth (psi) | a5 [ 1n6fs [ &738 [ 332 [ 10ms | o901 [ wea N
rr|l£:'l-lll'lil|11'llrlIJ1-liI1-‘5-I:r!'il.l _l'?[H": .:-Iirﬂ 730 | 411,888 Jﬁ-ln'li-'l-l P37 | 319 | S8 Pass
lI::'Qh-ll:l .‘l.‘iTH Fuel © II}ﬂ"-'F.illmmmnn ‘."-d.m,.t i :’3“'{‘!_ ______
i Fleswral strengh | pai) 152 0.ESY 10372 | wlex 4,580 o6 | A M4,
Flexurnl modubas dpeiy | 369720 | 185630 | Sas4n | 389530 | 3H1949 | 369532 | <1470 P
Chemical: Vegetable oil 100% lmiversion. T-dave ge 230y
| Flenural strength (psa) | 11932 | 10,057 | 109 | bioed | toeis | 116 | twia | W
Flesural modulus (pash | 368,174 | J94,195 | 350,067 | 370,390 | 350002 | 368,373 | -14.00 |  Pam
I'.Iu:m!g'.lbl nl-l]-.l!-'ij_nnnr.-m'm .--:.t_p:-_:,-’.u.il el iy
| Flexural strompth (psi) | &K EISE | 102 g4 [ T0ped | 9443 BLA, M,
Flexural modulus (psi} | 441364 | 4231051 | 355000 | 381956 | 423,703 | #0034 | 557 Precs
Chemical; g I:Hai-hmm.mm-r-u . T-divys il I3 C)
Flesural strength (psip | V1EK] | 100k | (1277 | (0374 | 8958 | (0,005 | FJI'_'I'___&'-A -
Flenural modubus (psi} | 408113 | 3K 6K | 356,558 | 391430 | 379039 | 3602 | 1140 | Faws
-..Complics
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_i_;:;_ TEST REPORT muizid w3
abam
P 8T7 wi:Perma-Liner Indlusinies, LLC

T S 130K r*l.ulnrnnl'lﬂg_ﬂ-lvd._ Suite-300
CRT Lagorarories, Ivc. =0 Clearwater, FL 33762
14503 Menmh Pelaim Srees, Crange, A SIER T Tel: i?i?':' 442504 [ Fax- 11Ty 807 -0R40
Teel .- (7143 283, 2133 ATTH: Mr. Rishi Yasudevn
IO st B ATy T s 211 nary. Apeil 21, 20200

T mbec i Wi = Phadday @ Pano AeraMaeeBran § Frashnl feajnn T

TAELE | eontinuatiom
SODPE: Ii'mnplianu: widh ASTM FI74507 (Vial.: 8,04 W30
SAMIEFLE I} Sample - 1 LightRay UY-LED PIPE 3" Diameter Thickess 2.5mm

ASTM I A38-14 {TENSILE STRENGTH AT PEAK)

Tensgile test specimens (rype-1 1 were CNL machined and rensile propestics were determmned per ASTM
[W3R=1d. The following reslis wese ohanined:

[ Specomen¥ | 1| ..f._.ﬁ"__ii_.]'f?l.._F'-‘i | Avernge | Reguivemsents | Hesubls |
Peak sirengih dpsij | 9854 | NLIGE | 0960 | S4%1 | 608 G815 | 3000 minimuim Pass

- Crmplics

52 IMMWVENSHINS & TOMERANCES

Dimensions were measured in accordanes with ASTR D2 122-16 w=ing a dightal caliper and mucromeler
as applicable, The following nvemge results were nhinined:

Ihlliﬂl:"l_r_ﬂ_-;l'ﬂ!f Wall l'il-r:l.l:lu: Hesulis
' 3503° | I 10g" ' AlA
_ Requirements | NiA L MA | MA
vesfferr clivnid frformafion cmly

L ot CET isha o e o B el il KA n e i # ikl | @i i = LTl E I L Sk s el o o P o e o ca o e el Ty L
1 ' . 2
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(150 oo ] 5 PO i g
|__'I '-.“ ‘PH::-I- I| TEST REMYR ot 0
Gt RN rew Perma-Linet Industries, LLC,
S !E:fl'ﬂ:' ﬂuhlmll:%lﬂ;[:iﬂ-. Suibe- 1040
! e e i learwaber, FL. 33762
CIHI.‘ h&ﬁﬁ:"ﬂfﬂ?ﬂﬁ:ﬂi’?f . Ted: (727) Tdd-250d / Fax: (727) 507-0049
Teb 17145 285200 ATTH: Mr. Higha Vasudeva
wew e e Doan o cemail o rifnba e prilode 2 oai :
AT Fgyial e Moctwesl v O bl Thomal Asrheds = AP IWE &k _2:1].M LT -"LP]"I] J.I“ mzn
Freritan e Bt s Mambwy & Fmasd Sovanibfon s ook BT bl rekae Tiaeg
TARLE 2

Th |l il iy o TRT Labs ol pesguas b i e i asil rope i

delanyinatboms}. .

SCOPE: Compliance with ASTM FI1T4317 (Val.: 8.04 20240
SAMPLE IT: Sample 2 - LightRay UY-LED PIPE 6" Diamefer Thickness 3.0mm

5.L5 RESIN PROTPERTIES (&C)

E | Value Obtsined | Reguirements | Hesults
Onseti"C) | 53.57 =§2.2 Poas
Mulgu-lnl.[ L 59,01 A, [ulih
Extrnpolated Penk (70 68.27 WA

| Comtaminsiion andor copolymsrs nomee defechad I 0 pomtR R 0 Fass

| Tech comments Sew specira . WA MNA |

b B WIORREMANSHIP FINISH & APPEARANCE
The finizhed CIPF iz homogencons throughout the entire length and free of dry spods, lifte and

Cemplies

7.2 CHEMIC AL RESISTANCE / ASTM D790-17 (FLEXURAL PROPERTIES)
Tes1 specimens were machined and immersed in chemicals selations in Table 1 at a tempenuure of

23%C for T days. Flexural properties were determingd per ASTM DP0-1 T beforeafter chemical exposire.

The fallewing results were obtained:

- wow ﬁﬂ!!m.ﬂmmm — |
|___Specimen# ] % 8 | Avernge % change| Resuifs |
[ Fiexural srength (s | 6,900 b,A2Y 7.|J|1 m!.u b b1 b, 11 NA | na |
| Fiexural miodubes (psa] | 417,533 | 419,129 | 400733 | 427347 | 438E3) | 324,580 | MiAa | A |
Chemibeal: Nitric ncid 1% {immersion: -dnys (@ 231°C) i
| Fleworal stremgth (pss) | 659% | 6851 | 6883 [ &7 [ ad® [ afiE [ WA [ NA |
| Flexural modihis (psi) | 290,061 | 420,818 | 379865 | 101423 | 437096 | 365901 <138 Pass__|
b Chemical; Sulfaric acad 5% [immersion: dave 1 2370} .
{ Flexural stremgth (psi) | 4M9 | K292 | 6190 | GRIC 465 | 6131 o) MA |
[ Fleanral modulus (psi) | 337,210 | 385,105 | 306,337 | 346831 __3_4_5;,-;»_1_;-| 362640 | 1460 | Pus |
T Chemieal; ASTM Fuel C 100% {lmmersion; T-days G0 23°C) -
| Flexural strength (paif | 5,748 | 3§09 LLEE] 817 5373 | 6318 HiA Mia |
( Elewaral tiudibg { DFl . LE L 47 _g3333 | STioTe ] c\\o0 | Pas |
L Chemical: Vegeiable oul [O0s (immnersion; 7-days & 28°C)

:jcnrdﬂﬂp._hqpn] B304 | EASD B.750 dGll | 3883 7,070 WA | mia |
[ Flexmral modubus (psi) | 363,042 | 3TRAGH | 412,797 | 340633 | M4B8072 | 3704350 | 1280 |  PFawm |
Chemieul: D . 0, | % {immersican; T-duys @ 33°0C)
| Flexural strength {psd) TATS | 4WA 6,775 BO3 | Taes | &0 | WA | A |
| Flexaral modulus (psi) | 361584 | 3SR.501 | 441,045 | 404826 | 40088 | Swowu | s as |

_Chemieal: Scan 1% (immers an: T @27 -

;ﬂ-.-:u.lm] sirength dpsa) B68 | 623 7,264 | 6,16l 4,584 h,797 HA, MiA |
Flezaral modulos (psi) | 438630 | 43174 | 412 I'“hr 308, I'HIE 339355 | AOI®GE | 533 | Pawm |
il rmrpfier
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—— SAFETY DATA SHEET

LIGHTRAY

i s LIWSIPE

Drare ol iggos DAP0RIR

Cals of prowous asoe: [ 1AT00E

i Section 1. Identification

Product name LighiRay Livssr! LOA0-LIGHTRAY
Product iype ingl Eabar Resin

Chemical Bamily Apomalic.

S05 Mo XPA-1804144E  (Varson: Z.1)

Identified uses Usad in tha manalactune of themosal plastic paris

Ui aduleed sgaine ko acdiicnal morroatian
Supplier's detaily Linted Giptes:
EFSHgHEY Iy, R CHEMTRES ¥l U3 s Caeaia w1 (RO} TR0 COH 5
CHEMTREC Qutids LSA ard Canscdh 1 [TO3} 527-38E7
CANUTEC  ‘Withn Canads +1 (813 RRE-HEE
isecunn 2, Hazards identification
DERATCS slabus
The matenal e considered rarandous Dy the O5HA Harand Communcatom Slandard (23 C=R 19701200
Classification of the subslance ar mixture
SEIN CORROEIOMNISRITATEIN - Category 2 = HI1S
EERKMFS EYE DAM&SE! EYE IRRITATION = Cabtegory I = H3189
EEMEMIZATION {Skin) - Calegory 1 = HIAT
EPECFIC TARSET ORGAN TOXICITY (SIMGLE EXPOSURE) {Respiatony sysien] = Calagory 3 = H335
GHS lakel alamangs
Harard piclograms
Ehgnal word
‘Warreng
Hazard siatemants
HIS Causes akin Enilaian
HATYE Lduiss Sanidih dya enilaben
HITT. May come an alamgic skin reschon
HIZE Moy case raspitalany imlalicn
P caullotady slalemant
Ganprsl
F101: Hmadical adwees i resded. have product condsines ar labsl a8 hand
P0E: Keap o of mach of chilkiren
Preventicn
F26T: Do mot breathe wapor o mesd
FZTO: Do mot aal deink o smoke whan dsisg this produact
FZE4: Waah hards horsughly afer handing.
FIT1: Lha anly culdears o it a wal-venlibied soa.
FI72 Costamiraiad work claihing shauld sl be o sul o B webphace
FRAN W graticlin gavakipiabie i Salingaye prolisionTio prolacion
| Duve of inapa: DRTOTO Daiw of previous fwaoe: GUTS3118 ANA 1B G (Vamior 1)

ID: 11240001-Submittal Rev: A Date: [01-12-26]

LightRayTM by Perma-Liner Industries LRM UV System
Product Bid Submittal
Revised January 12, 2026

Page: f o' B




Section 2. Hazards identification |

TR

Rakpofig

FME+-PEE2 B ON SKIM: Wash wih plenty of soap and waler.

PXIHPI1E ¥ skin imtalion coours, gel medoal adyos'afenbon

FIEZ+P364. Take off cordaminabed ciothing and wash il belone neuse

PIE+PI0 F INHALEDY Ramovs welin b0 esh air a0 kaap &1 raid in & padibon caindonatde T Brsalhing
FAMGAP3I514P33:. IF IN EYES. Rirme casiously with walee for severs minises. Remose molact lenses, # presenl and sesy o do.
Combnus mimzing.

PEAT+PITE ¥ ey imrinfion perssis, gel medcal adecs/aferion

FI1ZE Call a POISDN CENTER or doclonphysiciam if ol feel urwell.

P20 Colact spilage

Slorage

F403 + PR35 Stone in @ well-ventlated place  Kepp cool

P33 Heep conlanar lghy dasd

PADS: Store leckad up

Disposal
PE0: Disposs of conlsris. and contarer i accondance with all lacal, regional, nafional and mtemafional regulabons.

Hagards mol etharaise clissified

ons known.
iseulun 3. Compositionfinformation on ingredients
Bubsrceimixture Pefiptun=
Ingredient name CAE nunnter %

Tl'nrur'r nvnﬂdﬂmw-l-ymnh mn-ln.l-:h..;llhhln:um Imﬂﬁ;!d!;uupphr unl:l ﬁhwnﬂnl‘rmmﬂ are
clasaifind as hazsrdous ko haalh oo the snvironmesd and hesce mequine reporing inthis sechcn,

Decupationyd expesure limibs, 1 pewlable, e isied n Seciion 8

Lsuntlu:rn 4. First aid measures

St T S o o By Lty LA 1R FLLAT

Enmma:.ntmnmu_fn:uid_m:um:

Eye contest
Immedabely Mesh 2y with plenty o waler for af least 15 mirutes, cooasionally iRing e upper and kower syebds. Use of butlered baby
shampoo wil @d in emaval, Hirfadon prssis, get medical attantion

Inhalation
P tha ol 12 @ Gale ANda A5 S000 a6 possibde. Adosy the victm o rest moa wel-sentlated awa, Homathing & dificdl, give osggen
IF tha wvielm & nol breathiceg, pareren meath-De-sll egusciafion, Seek mmdishe radical gilentian

Shim coniact
In came of contact, immedeatety flush sxin with plecty of weler. Remove comisminaied clothing amd shoss.  f Fntation persets, ek
medcal afention. ¥ash contaminated dothing before reuse. Clean shoes thoroughly befors reuss.

Ingeaticn
Wiach ot mouth with water. Remoue dentures i any. S5op i the eaposed person feels sick @t womiting may b= dangerous. Do not

Ineduce vomikng unksss direcled b do 50 by medaal personnsl I vomiling coturs, the head showd be kept o =0 that vomil doss not
anter thie bings. Sk immadishe medical afention

mhalation

lday cause respralon imtadon.
Skim contact

May cause alergic skin neachions &N repeabed exposune.
ngeslion

Iiritading W fradiath, Thical and stomach

Oeer-aXposure: Sions symptoms
Eye conkct
Bclveran spmpams may indude s following: pan ar imlalisn, walsring, rechass

| Bt of e SRTOORE Dwte ol previous fssew: S8153008 LT P T PP T R & B Fage: Sl &
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Section 4. First aid measures
mhalation
Adverse sympioms may inc ude e followang: respratory ract enlaton, coughing.

SRim eaniact
Adverse sympioms may induds the foliowing: miiabon, redness.

Ingestion
Adverse symplcems may include e following: mlabing b mouth, feoat and slomach..

Motes to physician
Triat syptcmalically, Contach potson freatmant spedalist immediataly il lenge quantites hawn e ingested or inhaled

Sea toxicological infermation {Section 11)

Section 5. Fire-fighting measures

Extinguishing media
Susable extinguishing media
Lisa dhoy ehaimmcal, £, walar spray (kg o feam
Unsultable extinguishing media
Do il wisd sl jal
Specific hazards artsing froen the chemical
Pl epscifi firs o0 asplosion Fecsed,
Hazardoirs tharmal decemposition producs
i mpmsc i dats
Spsicial protective sctions for Tire-fghters
Fire water conlaminaled wit this matenial must be conlaned and prevented fom beng dscharged o any walsraay, SEwer O drain.

Special protective equiprment for fire fghters
Fira-fghlers should wear apnmonats profectie equpment and self-contained breathing apparatus {SCEM) wth a ful faoe-pheos aperated
i el RS ke

iEa::t'u:rn &. Accidental release measures

For non-emergency personne
My acfion shall b baken involving any parsonsd risk or withou! suila®ie inaining.  Evacuste sumoinding efaas. Do nod wouch or walk
ihicigh sgilad makeris, Sl off all igniion sounces Mo Aames, smoking of Maee in Racend ame, Avoid Breafing vapoer of misl
Provide adeguets wentibstion,

For emengency responders
If speciafized ciothing = requred b deal with the spilags, tske nods of any mismabion m Sschion & on swhable and unoatabie malenals.
\Wear appropnale respirator when ventlaton is inadequate. Put on appropriale perscnal olschve equipgment. Ses also b informatan in
“For Non-SMmangensy persanne”

Enwircrenental precautions
S chaparesl ol spiled matkeril and funall aed contss] with 8o, walaryss. drins asd sewars b e mlayerd sulhorlss @ s
presfuc] hen cesed avvranmantal gallubcen [sreem walersays, el or arl Waler peluling mslanal By Be barrdud 19 The erpransmsel
il elamed © lasge quantil=s,

Slop leak if without risk. Move contarers from spdl area. Deluls withi water and mop up if eater-soluble. Allematively, or if water-nsoubls,
abzord with an reerl dry rrabenal and place 0 an appropnale washes disposal confainer, Use spark-procd bools and &op s kn- prood
eguipment. DEposs of Wa a boensed washs dsposal canracion.

LLarge spill
Sl laak iF wilfend rosk Mren conlamssd rar sl aran, Appiodech fabsssie Trom e Prevensd anlry mlo seean, il (Guran,
bassmenis or confined aress. \Wash spilages ric an #ffuent ireatment glant ar proceed 83 ielces. Comain and calec] spilags wth nan-
combisible, stmorkenl malenis o.g. ssed, sarth, vermculle o dislomacsous earth and placs in containe b disposal according o locsl
rsglsions (see Sechon 13, Use spark-procd boods and esplosion-poaf sgqupmend. Depose of via a icersed waste dspossl contraciorn
Conlaminabed atsorient malenal may poss T same hazad as e splkesd produc]. Mole see Seclion 1 for emergenoy comiacl
irdormaricn and Secton 13 for wasie desnosal

i.ﬂ-ﬂ- of e SRE05008 Dwie of previous dsaw: J815000E FLTR TR TR TP S & Page: Jof &
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|5¢=1:Fm 7. Handling and storage

Pracaitians for safe handling
Profeciive moasunss

Pl on spproprales pamsanal proleciywe squiprmend (see Section 5], Ealing, deinking and smcking should be prohbiled m aress whees (he
maiesial is bandisd, siored and processed, Workers should wash hands and tace before satng, dinking ard smoking. Remowe
contaminaied clothing and proteciise equipment befors entenng eatng areas. Do nof breathe vapor or mis. Do notingest. fovoid oo
wilh &yas, skin and dofhing. Awckd Fakiacs 10 T enronmant. Use only with sdejuats vertilaion. Waor approfsiate respinniar whan
verdlation & rsdecuate, Do not enter sliarage anas and confned spacks unkss edequalely venfiated, Hesp in T onginal condsing o
art apgeavend alernate o from @ cospalibie metanal, kot Gghily dossd when nol in uss. Siome and use sway Fom hesl sparks,
opan fame or any ofher ignifion acurce.  Uss only non-aparking ioods. Taks precaulionary measyures agans] secimststic dechangss,
Emgty contsiness melan procuct residue and can be reczardous. Do nol euse conlairsr

Agwvioe on general ococupational hygiene
Esbng, dnnking snd amating should ke prohitsled im sress where this malerial is Fandlsd slomd and procassad. Worken shoukd wesh
hands ard face balore aatrg, donking and =mekng. Remove contaminested ciothing and proteciyes squipmerd balcre enlenng asfing
areas. Ses also Sechon 8 for additioral mformafion an Fregene measunes.

Candtions far safe slorage, inclsding any |ncompatibiliies
Siore in acoordonce with local reguisiions. Slore in a segregaled and approved ares. Slores in onginal contaner peotacied from direct
sunlight in a dry, cool and wellsentlaled area, aeay from incompalble materals (soe Sechion 10) and food and drink. Eimirale al
ignilion scunces. Segegas fom aodzng materials Keap container fiohily cosed and seaiad untl ready for use. Conlarers thal hae

Eaan agered misl Ba caraluly ressalad and Kepd upnighl 1o prevent laskage Da ool glom in arlebelad cniainers Lse appapiiate
cordmnment bo avod smvircnmentsl contamingbon, Refer by the product labs andior lechoical data shes| ke furtker infmalion

IE&E!HH‘I 8. Exposure controls/personal protection

Copiral paramilets

Decupaional o pokng BEils
Mone.

Appropriate engineering controls
Lsa only with adequats sendlaton. Use protass endosunes, 1ooal erhaust sendlaton or olther engireing conrols 10 Keep worker
REPEELTE 18 ErEeEnE conlanmnanis Bsloe sy recosemeedid of slalieey lmils  The engineereg cantabs ol need I3 Kean G, vaper of
dust concenirafions below sy iyver axplodive Imis, Use explosorpeool sentlabon equipment.

Ingiwidual protecton measures
Hyglens measines

\Wiash hands, forearms and fape toroughly after kanding chemical products, befors sating, smokeng and wsing e lasaiory and ot the end
of ihe warking period. Appropnale iechniques shoukd be used o remove poiendaly contaminaied clothing.  Eresurs thal eyewash stabions
and safely showars ane choss 1o e worksiadon caton

Eyefface proftection

Salety syessar complyrg with an sppeosed slandand should be wvaed when 3 meb ssessement indcates (he = neceesry o avon
sposue o oo sphshes, mists or dusks,

Hamd profection

Chemical-resislant, mpenics gioves complying with an apgeoved standard should be wom at al limes when handing chemical products
i1 & rak EsssEmEnd indcalas his s FeECiEGAny.

Bady protection

Parearsl prolechva sguizmact for e bocdy ahould ba ssleced basest on the ek Beeng performad and S naba erechosd andd ahousd ba
approved by 3 specaks! belors hardling thes prochct.

Otiveer sRin pradecticn

Appenpnade foobsear and any acd donal skin profechon messunes should be selecisd based on e @sk being perlormsd and the nsks
imsoleed and should ba approved by & specialst befors Fanding this produot

[Re=spiratory prolecton

Ui 1 pran ety Tiend air-prifying of air-bed respisalar complying with an appioved alandsrd ¥ & sl aasssirant indicates this &
MecesEary. Fanpicaior selaciion sl b bidd on kneem of anlicipeed xpauns ok, the hagands of T praduct and the sate warking
limits of the sslecied reapirator.

S .
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Section 3. Physical and chemical properties

AppgaranGe

Physical state Liguid

Calor Vsl bz
hdar Acrylabe
Oadar threshodd Mol svalable
oM Mot anphcabib=
Mefting poing Mol avadable
Boiling poim Mol apohcatie
Flash point =201°F { "2
Ewaporation ryhe Mol svnlabke
Flammabisty [sclid. gas Mot apphcatibe
Lowwer ard upper aapdosiee (lammable] Mol svalable
limits
Vapor pressure Mot avaidable
WVapor dansity Mol ealablpred
Relative density 103 OWater = 1}
Eaolubility HNegigbis.
Partition coelficiant: n-oclanal eaber Wal avadabls.
Suto-gnstion femperatune Mol avalable
(DR e T o i) el B L Hal salabla
Vimcomity Mol avalabis.
Moleoular weight Mol avalablke
|E-ul:t'h|:rr| 10. Stability amd reactivity

Reactivity
M mpscrin fest data relaisd b resciny avaibsble dor this product or s rgredients.
Chamical stability

The prociuct is stabls. Stabls under recommendsd slorage and Randing corditons (== Sechon T

Possibity af hadardous roacticrs
Under nomal condions of slorage and use, hazandous readions will nol ooow,
Canditions to avald
Aol @l poasible sources of ignitian (spari or lama), Do nol pressuniae, cul, weid, braze, scider, drl, grind oF expase oontanes o Pl
of senincas ol ignilion
Incompatible materials
Faacdva of meaimgalinks with Fa lollesing matertals axadlifing matenals
Hazardouws decomposition products
Under nomal condiions of slorage o wae, hazanious decamgoesiton prod ucs shoukd nof be producesd,

Sﬂnﬂuﬂ 11. Toxicological information

At oeicily
Ingredient name Result Species Diose Exposure
1-mutegd-1 J-athanediglistjery LDSD Cral Aal 200 mpkg
merinad-2 1-ethanedisll] daorgdaie
pheny Bisl 2 4 B-bimethdbene oyl LE0 Dl 2E ]} =D makg
phice phiea oodde
OG0 Oral R *Z00 mpkg
IrritataniCarosian
Ingredient name 2 TE Species Sgore Exposure Obvsrvaticn
{i-mubyi-1 3-altanedigbe oy Eyus - Bavara imlani Fatiest X 4 hewrs 100 -
imerid 2, 1-athansdh]] diacryime micraliers
SN - Mocerake eriam Flahzd - 500 mikgrame -
‘Sensitzabon
May cauts sarmilEabon by akin canbac
Carcinogenicity
| Dt 6f b SOTON LR Dute of prevhois foow: G805300F KME- TR 144E  [Vemion: 20) Papa 5544
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isantlnﬂ 1. Toxicological information

Classification
Ingredient name ACGH IARC NTF

Hone ol the componsnis ars lied,

i ragenicity
Mo mulageric efect,

Reprod ucthee taxicity
Mt o bdered 90 B i 50 e reproductie sysiem

Tersiogercsty
P brersen effact ecoarding o cur databasa

Specific target organ toxicity [single exposure)
Py berweriery it dcoandiog o Giir dalahass

Bpecific target organ foxlcity [repeated exposure)
i ko effect scooeding 1o our dalahaes
Asparatian haeard
P kreraen effect scoanding I our dalabpss.
Potanfiad gciita haalth gffects
Eye conksct
Causess serous aye immialon
Inhalation
May causs respralany iration.
Shineoniact
May caus= alengc skn reachors with repsated exposre.
Ingaslicn
Iritating 4o routh, throat and stomach
Symghoms related to the physical, chemical and toxicological characteristics
Eye conkacd
Adverse Sympams may include T folicwing: pain or Entabion, watenng, redness.
Inhalation
Adwarag SETPGTE My include T foliowing: respiratony Inact imilaton, coughing
Skin coemiact
Hchewiaa apmplan may indude e folowing wEilation, edness
Ingestion
EAchveme spmplarms may induds fe felicedng: bnlating o mouth, $rast and stormech ..

Section 12. Ecological information

Tomieily
Ingrade nars Rasult Specins Exprtuns

[ T-mathyl-t 2athanedylbajary | ECS0 365 mgl Algan B6 haws
(retrgd-2, 1-aihaned ] daorlala
LGS 5506 mgil Daphra A8 hows

LESH 4 8 mgh Figh B hows

Persistence and degradabilite
Fact available.

Bsnppoumulatene pobenial
Ingrecient nams LOgP = BCF | Potential

{1:methyl-1, 2ethanedyljbsioy |2 4p.83
{medgl-2 1-athanedW)] dacrplate |
prenyd bisi2 4, Binmethatbenzod) |8.57 . I
pFapine ko |
Bcbility In soil

Sollwater partition cocticient o)

Rl ol e

in— of fmew: SOI00E Oute of prwwiova faows G50 53018 WA 1HE  [Vemon: 30 Papa: 828
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HR B

Section 12. Ecological information

Oither adverse effects
Mo knoan atect aeconding o our databa s

ism:tian 13. Disposal considerations

Tl infommabion in Tes fedlion conaing geranc advice and guidance, Thae §stof kKdentifed Uses in Section 1 shoud be consated $or any
avalabin use-specific nfomation prowided in Tie Exposurs Soenanols)

De=pozal methods
T gavaralion of waste shoukd ba svaides or mirenezed whensvr postibes Emgly containees of Inar miy reban somes product et
Dispesa of furplus and nan-recycikbla producs vie @ osrsed wenln dopossl conimacion  Disgonal of this proc), wshions aed any by-
precucts should al al lmes comply wilh S requiremante of eperormenial proteclion and wasts dspoaal legeisiion snd any regonal locsl
authomty requirements. fovcid dsposal. Sttempl to use product completely in ecoordance with nbended use. Washe packaging should be
reciyclad. Inciraration of landil should only be considaned whan mecyding is nof leasible

Special pracautions

This matenal and its comaner must be disposed of in a safe way. Care should be laken when handiing emptied conlaimers that have nol been

icheaned o rinsend cul. Ernply containers or linan sy telain some peaduct resicuss . Do nal cul, wald or grind uaed conlairan unkess tey
have lsan clivanedd tonoughly insernally. fvoid  tpersal of spiled maketial and unoll and conlsc with soil, waleragys, deaing and sewam,

Section 14. Transport information

DOT ! TOCGR! BB ¢ FCADIATA and Matanal regulatans.

LIk Arumbses LIN33EZ
Proper shippéng raasmes Envirarmrenialy hazandous subshance, lkud, nos (Triproggkerss ghyeol) dacrydata)

Trarsport zard clessies)] a
Packing groap 1

Additional Flcrmation LIS reguisliconrs reguire the rapariveg of spdbs whan e aseunl ascesds ihe Regoriatos
Cuanliey (R0 for spedfic components of this maledal See CERCLA in Ssction 15,
Regulalary informaton, for the Reporiabie Clusnd s,

IMDG Mo additional irformation.
IATA Mo pckllional mfdrnatian,

Enviranemenal hazards Warres polulanl. Yes,

Special precanicons for user Transpon within wEer's pramises; abesays Panipe in dossd cantsnenm hal se wpeght and

sacurs, Ersure thal persars ranagerting the produc knosowhal $a dain the seant of sn
accuent or spillsge.

Section 15. Regulatery infermation

Intermational regulafans lists

United States vventony [TSCA 55) Al companents an Fsled of gamed
yarsirates (105 ol defermmoned.
Canada (DSL) All companents ame beled or ssempied
China [ECSC) it clsberrmened.
Ewrope |EINECS) Kot detarmined
Mew Zealand (NZloC) Mo dedermmened.
Phésppines [PICCS) Mot deterrmened.
S Jnpan inventory (EMCS): Mol determined.
Japan inventory (ISHLE: Mot celerminesd
Balaysia [EHS Ragisiar) e gl
FRepublic of Keraa [KECI) Idert ey
Tarsan (CEMMN] Mol defarrrenad
U.E Federal regulations
EARA 11312
| Dt of s SRTOTOIE Dwiw of prevsious fssew: SB152008 AR [Mermber: 375 Fage: P &
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HR-AEE

Section 15. Regulatory information

Pt the Aure 13, 2018 Federsl Regrter nolics, EPA harmonized the EFCRA 311/312 hazard calager s with e 2012 DSHA hatan
cormrmnnication slandeed for classibing and labeling of chemecals e, GHS). Plesse refor bo Secton 2 of B SOS o idenl®y the speroprate
harard calegoriss. for rsporing purposss.

HARA 313

Ingrediant nams CAS nlmDer

Form F - Reporting Mang
requiirements.

CERCLARG - Meds,

fityie regulations
Califarmin Prog, 65

Mol avaiabia

\Section 16. Other information

Flammasility
Health '13,- Irvstatility
o

Special

Hpmwden] wolh ey wipaer. b FEHS TRLTE Y blerifeales ol ke Hazprh bk L Heygerrer | gl CILER? | Pidewsd Fowy Fralmsion Byiagiglon Coeery, W ITTEE They
.mmuummﬁmﬂuﬂm# L o i wlmcl ol s ] Oy Dp T Ll o e ST

Kyt ST, e bl Foid Prifedem fdirdd on Charay, Ve S0 Trel sl o) § (e sl rdned b G sl S0y ied S Sigdeisd cny Dy oyt ¢ sl vwieoaballs, G oltiily (6s  Tet@lh dne

PRl Pl i T i’ ok i ] i L Pl ] el e, s ] il L'l ' P P i SRR T e i D o] el [
s vkl il LTl Do W0, O (ol el b)) D TURS sl b s Lol s o Pl ilall. i, o3 0 Womnd il (ml
HEston
Daabe of |ssun e 10
Date of previows isspe ik 1
Versian 2.1
Préjared by A0C Carperets Rugi latery Allars
ey to abbrevialions ATE = Aoute Tomcity Eshmale

BCF = Bincorcaminalion Fatior
GHE = Eekaly Harmanifead Syl of Chackilealon and Labsd g of Chascals
I&TA = intermations Ar Tranaport Associakcn
182 = irfermecials Bulk Conbainsr
BIDG = Interrabcoral Marfime Cangeous Soods
LogPow = kagarithm of the Sclanoiwaber sarttion coe il ien
MARPOL = imemedanal Consendan for the Preventon of Poluion Fram Shios, 1973 &6 modfied by
T Frotocal of 1978, {"hbamal™ = mrcng pol ulion)
UM = Linited MNaliors
I indicates Information that has changed from prev casly Isseed wersion

Medios 1o reader

i informslion confawesd i ths dals shesl s fumshed &7 gocd’ AT and safoul kamasy, eomesenEdlon, o inducemsn o hoenses of avy ang
exiepf that f iz acowvale do ibe bes! of AOC, LLCS Anowiedige, oF was abfained from souross bebeved by A0C, LLC o he rahohle.  Tie goouracy,
adBguasy oF complsdenaas of Naal and safely pracsuhions sal kvth haraks canns be quannissd and Ma Duper s sofely easonaibe for
g Tl B praduet o e henbed atived, and disnased of safely and i compdiance wilr appicaddn Tadeea atie o provinsal and focs
s ADC, LLE dhchiims ety for gy s damage 07 persanal inury (el anies Fom o i i oy sy et 19w of the mfimmanon
eovitmined i [his gt shel.

Thaiz Sataly Dale Sheal (S0E) and iz confan! s the conlidendn and propnalany iemsaios of ADG s U ey nod be modiien alared
gerorstucied o praseraen’ i avy obher marer, withow! dhe sephit suthonsation of ADC andior ds o’ cowsal
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BEF cectifice thot the producto oppoarci

OFFICIAL LISTING

oy o this loshing contom Eoc bbe oogatrcmcnbio alb

EEFJAKET 1d - Flaepmiepa Piping Symesr Cormpeoneanen and Balacad NHxbsriule

Thie im thes COFFioial

Perma-Linsr [ndustriss, LLC
13000 Automobile Bonlavard
Suite 304

Tlenzwaksr, PL 33762
T27-507-074%

Faciliry- Cleasrwster. FL

Limting recordsd o Geocenkar &, FO0I1I
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Product Name: UV Flex Liner (Pullin Place)

Product Description: Flexible fiberglass liner for use with Light Ray technology Typical

Applications:

Use this material with WRT’s Light Ray PIP 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 an

d leaving little to no void.

Performance Limits

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

Depends on installation pressures, pipe diameter, and number of
‘bends (45° & 90°)

i Product comes pre-wet with this resin. :
| **May work with other resins but use of other resin voids warranty**

Pipe ovality = 10%

Very soft, uncompacted soil

Flood plains & High-Water Table
Pipe Condition = Fully Deteriorated

;** Typical Max Depth of Install (ft) foré
i Structural Integrity :

Fipe ovality = 5%

Moderately compacted soil

10ft water table below surface

Pipe Condition = Fully Deteriorated

N {DEPENDENT OMPIPE o
{INSTALLATION CONDITIONS.

Pipe ovality = 5%

Moderately compacted soil

10ft water table below surface :
Pipe Condition = Partially Deteriorated

Pipe ovality = 2%
Highly compacted soil
Mo water above pipe

;ngh I&I situations may impact the structural integrity of any
‘installed liner.

Light Ray UV Resin:
i3" —0.37 Ibs./FT, 4" — 0.55 Ibs./FT, :
(6" —0.83 Ibs./FT, 8" — 1.1 Ibs./FT *10" & 12" use upsized 8”

‘When using the WRT Wet Out Roller System and proper vacuum
{ **D0 NOT USE FLOOR ROLLER FOR RISK OF RESIN SHY FINAL PRODUCT**

:Depends on installation length, pipe diameter, and number of
‘bends (45" & 90°)
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i Pressures exceeding this limit run the risk of tearing the liner ori
‘excessive “thinning” around bends i

o Do not expose to direct sunlight in storage

‘e until time of use, leave liner in the UV protective fllm
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