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Purpose of Survey:

This in-depth survey was performed to evaluate the ventilation system of the
Glas Ply Boat Company. This plant was selected because it was recommended as
the hest example of general ventilation by the University aof Washington School
of Public Health baszd upon their own studies of fiberglass-baat building
(FRP}.

Employer Representziives Contacted:

Mr. Ken Hopen, President

Mr, Dick Teigan, Marketing Director

Mr. Jdonv Lindeil, Plant Superintendent

Mr. Ted Pederson, Lamination Foreman
Employee Representativés Contacted:

None

_ 2 B

Standard Incustrial Classification of Plant:

SIC 3732 Boatbuilding and Repairing
Anatytical Hork Performed Ly

Utah Analytical Laboratories
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INTRODUCT ION:

The Gias Ply Boat Company is located in Marysville, Washington. 1t dis a
privately owned company producing a Yine of boats up to 42 feel in Tength.
During the period of the survey, boats ranging from 17 to 28 feet were under
production. The plant lay-out is shown in Figure 1. The main mold building
is about two years old, naving replaced one destroyed by fire. The system is
designed to supply air along two central lines of ceiling ducts and diffuse
laterally to exha'st ports iocated near floor level., See Figure 2. The main
building houses not only the moiding operations Hut also the hull and deck
assenbly operations. This adds considerable space not devoted io stvrene
lamination operations to the building and increases the effective dilution
vo lunie,

This in-depth survey was performed at the Glas Ply Boat Company to evaluate
the effectiveness of general ventilation for removing styrene vapors from the
vicinity of lamination operations ang for controling the general level of
styrene in the buirlding., The approach used in this survey was to monitor the
exposure of lamination workers for periods of 1/2 hour, to monitor the levels
of styrene in the building, fo measure air velocity and direction in the
building ana to observe work practices usee to minimize worker exposure.

The selection of this piant for the survey was based upon a preliminary survey
and recommenaation of the University of Washington School of Public Health
industrial hygiene survey of the fiber reinforced plastic boatbuilding
mcustry in the State of Washington, The evajuation criteria 1s the
capabitity to maintain a styrene vapor concentration below the OSHA PEL of 100
ppm and to prevent 2xposures to higher copcentrations of styrene for brief
periods of time. The same criteria applies to acetone with a PEL of 100G ppm.

CPERATIONS AND PROLUCTION:

The production rate at the Glas Ply plant was about 1/3 of normal. This low
production rate may affect the background levels aof styrene in the byilding
but is snould not have much effect on the exposure levels of the Tamination
workers. There were 30 workers in the plant, 12 in the Main Mold Building.
The production scheaule for the week of November 30 to December b, 1981
included the hull lay-up of one each of 17, 19, 21, 23, 24 and 2B fool boats
ana the finish-up of a 26 and a 28 foot boat. The plant operated one shift
per day from 7:00 AM to 3:30 in the afternoon.

The poat construction in this plant is perfarmed in several buildings. The
smain meld building is used for hull ana deck Tay-up and assembly of larger
boats. It measures 200' by 120" with an average height of about 36°.
Assembly and finishing of smaller buats is done in one of several smatler
builaings n the plant.

Hull Tay-up is done in tiltable molds located at the southern end of the main
motd building., OQecks and small parts are laid-up in stationary molds in the
southern to central part of the main meld huilding. The assembiy of large
boats is performed in the east end of the main mold building. The location of
these gperations in the main mold building are shown in Figure 3.
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Smaller boats are asserbled 1n older buildings. The woodworking shop and the
¢lectirical shop are separate areas in the ulder buildings assocjated with
assenbly cperations, There are no styrene exposures in the assembly
procedures in older buildinys.

The materiais used to manufacture these boats &ra; woven glass fibar roving,
chopped glass fiber strand, styrene polyester resin, styrene polyester gel
coat, polyurethane resins, a peroxiae catalyst and paint. Acetone is used as
a ¢leaning agent to repove styrene resin from egquipment, skin and clothing.
Polyurethane resin 1s used for fivcat tank filler, This material is applied
during kull and deck lay-up, it is supplied by Reichold Chemical Company, Inc.

The boat mold ¢ an nverted shape of the Loat., The wold is made of fiber
reinforced plastic {Fk?) formed on & hull form called the "plug" made
especially for that purpose or copied {rom the hull of an existing boat., The
mola has a high polish posbi~wfes, o seloth surface of the boat form from
whaich {f 15 made but also from a polished layer of carnuba wax added for easy
mald release. The cleaned and polished mold is first sprayed with gel coat
wiich will be the exlerior finish of the'boat. Gel coating is usually done in
the afternoon or evening so that the resin lamination can begin with the
morning shift,

The resin and glass woven roving (24 Dz/square yard} are layered in a
continuous cperation by laminating one half of t.2 hull, then ti1iting the hoat
to laminate the other half. This tiltirg the mold from side to side cuntinues
urttil the desired hull thickness is attained. If the resin is cured far tao
lang a period, say 48 hours, between Taminations the surface is normally
sancded to assure Interiaminar adhesion, To aveid having hulls 51t pver the
weekend, tney are seldom begun unless it is certa1n that they can be
campletely laminated by Friday.

The next step in preparing the boat hull 95 the installation of the hull
bracing. This bracing consists ¢of longitudinal sirangers and Lraverse
bulkheads stracdling the stringers. Motor mounts and deck supports further
strengthen the hull, The completed hull is now ready for removal from the
meld for which consicerable force 1s reguired. Gantry cranes supply the
release force accompanied by hammer blows to the mold and the injection of
water bctween the mold and the hull. The hull is placed intg a cradie to
cawait the attachment of the deck. After attachment of the deck, the inside of
the hull is painted with gel coat. The boat is new ready for the installation
of the motors, electrical systems and the basic plumbing. It is at this point
that the smaller boats leave the main mold shop to be outfitted in another
buirlding.

The small parts are laid-up on the east side of the main mold building. The
gel coat and one layer uf woven roving are applied to the mold. The chopper
gun 1s uscd to puild up the thickness of the small pari. The choppér gun used
by Glas Ply is the Glas Craft air supplied spray-qgun. This type of spray-gun
creates a mist of the styrene resin which contributes to the styrene in the
room air. No special houding is used to control styrene emissions Trom this
gperation, :
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The siyrene resin used at Glas Ply is manufactures by the Reichhold Chemicgal
Company ana 18 identified in thew Technical Bulletin as 33-096 Polylite(TH)
Pelyester Resin, The styrene content is listed as less than 50% and less than
0.2% aimethyl anilina. The remainder is unsaturated polyester. - The
polyurethane resin used is Reichold Polylite 34-748 and 34-8B46. The Urethane
Pour-Forth Foam Systam is used for gppliication of the foam.

The gel coat used by Glas Ply is produced by Gl Jden Coatings and Resins
Division of SCM. Th2 product jdentificaticn is:

760-W-15115-A 0ff While Nep Gel-Kote
7a0-W-15118 Interior Kote

The Off White Heo Gel-Roile contains 38% weicht styrene, which is less than
that n the pesin. HManufacturer's Technical Bulletins for all resin materials
are contained in Appendix A.

The materials cunsumption during the 4 day period of the test, Menday through
Thursday, was obtained from tr. Ted Pederson, Lamination Manager., {Quantities
used are 4s Tollows:

Styrene Polyester resin 5625 1lbs
Gel coat 250 lbs
Acetone {200 gallons) 1320 ibs

BAZARD ANALYSIS-GTYRENE AND ACETONE:

Evaluation Proceoures |
Ten workers in tne Man Mold Building had direci exposure to styrene., Four of -
these workers were engaged in the lamination of hulis, another four laminated
decks and smaller parts and one individual performed all the spraying of gel
coat. The remaining worker painted the interiors of finished boats with a
pigmented poiyester vesin and performed other duties not associated with
exposure to siyrene. The other two persons were the Laminatian Foreman and
the Plant Superintendant

To determine control effectiveness, the breathing zone concentration of
styrene and acetone were measured over the course of three days by personal
samples on selected workers., The personal samples were collected for
consecutive 30 minute (nominal) pericds {o determine whal specific cperations
might result wn compromised control. Styrene and acetone were collected on
150 mg charcoal tubes with personal pumps operated at 100 coc/min, The tubes
were separated into front and back sections and desorbed in 1 ml of carbon
disulfide. Analyses were performed by gas chromatography using a flame
jonization detector at the Utah Biological Testing Laboratories {UBTL).

To determine the role of background levels of styrene in the total exposure of
workers, area samples were collected at points adjacent to work sites. Except
for duration (240 minutes) and sampling rate {10 cc/min.), sampliing and



analyses were identical to the personal samples noted abave. To delermine if
any significant temporal trends were occuring (i.ce. buildup of styrene aver
the shift), selected areas of the plant were monitored over the course af the
study with an HNu'l' Portable Gas UDetector and chart recorder.

CONTROLS:
General Yentiiation-Design

The plant ventilation system consists of six subsystems for supply air and six
subsystems for exhaust air. The supply systems have blowers located on the
roof; each has an inlet opening of 61 inches square. The air is supplied to
the building at near ceiling height along the two lines of inner support
columns. The exhaust system inlets are located about 2 feet above the ficor
and around the periphery of the building to match the corresponding supply
system. The 1ntent of the ventilation engineer was apparently to provide a
flush of air from the cerfm.-din . [ ¥ asnilding to each side with a downwarrd
flow of air. This ventilation system was evaluated by determining the supply
and exhaust flows and the veloci1ty and direction of the ambient air flow in
the lamination section of the building.:

Air Flow Measurements

The velocity of air into and exiting from the exhaust system were measured,
Only the iniet air velocity of the suppiy sysic: was measured because the exit
touvers were inaccessible within the building., The nlet velocity of the
exhaust air was measured at poinis lTocated in four equsl eareas of eacn
fitter. Each of the six exhaust systems had 15 inlet filiers measuring 22% x
22" {3.36 ft€), The average air velocity through a Filter was 460 FPM with
a range of 240 to 780 FPM. The total exhaust flow calcuiated on ihis basis
was 139,000 CFM. The exhaust air systems ventea through vert1ca1 ducts
reaching to roof level., These ducts are 37" x 29" (7.45 f12). The iotal
exhaust fiow from this approach is 130,000 CFM. The latter value is assumed
to be the nest estimate of the exhaust flow because the high exit velocities
(3000 FPM) were more steady and 1n @ more accuraie range of the velometer.
This 1s supported by the Tower standard ceviation (SD) of these reagings
compared to a normalized standard deviation of 732 of the values obtained from
exhaust air inlet measurements,

The exhaust blowers are located outside the building with vertical exhasust
ducts reaching flush with the roof line. A calculated effective stack height
of this exhaust air is only 12 feet in a 25 MPH wind, This is not sufficient
to prevent inoping of the exhaust air inio some of the air intakes. There is
a real potential of recycling exhaust air into the supply air dniets.

A detailed Tlow pattern was obtained around the exhaust air inlet of system #3
in Bay D-E at the east wail. This is illustrated in Figure 4 with the lines
of equal flow delineated. The section shown is one of six perpendicular
profiles and is located neay the middle of the four Tilter array. Figure 5
shows the fiow iscpleths in the plane of the grill (about & inches from the
wall). This Figure indicates, by the steep velocity gradient near the filoor,
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that these exhaust air inlets could be effective in removing vapors from the
immediate vicinity at the worker level., Spray-on work is not located n frong
of these exhaust ducts tn take advantage of this collecting capacity. The
remainder of the inlet flow patterns are located in Appendix A.

Tne evaluation of the inlet supply air flow presented some problems. The air
infet is very naar the blower on the roof, which resulted in unsbeady
readings; a 20 MPH crosswind also may have interfered, The inlet duct is 6l
inches square {25.8 FT¢) and 4 velocity readings were taken on each qrill,

The total inlet fiow calculated from these velocities i1s 189,000 CFM compared
to the 130,000 CFM estimate of the exhaust air flow., Since there was no
indication that the supply and =xhaust air flows were unbalanced it is assumed
that the best estimate of the supply/exhaust air flow is 130,000 CFM. This
flow results in about 5 air changes per hour in the slant.

The effectiveness of the system should be expressed in terms of the styrene
concentration in the building and the PEL or target concentration. Since it
is imperative that the actual styrene toncenlration is below the PEL, an
efficiency expression is inappropriate becauvse tne cConcentration cannot be
compared to a theoretical limit. The best expression of effectiveness is the
ratio of the target congentration {PEL) to the measured building concentration
(C)}. This is referrad fo as the design safety factor, K, and varies from 3 to
10 depe, ding upon the toxicity of the material.

g - _PEL or TLY
€ C

1t 15 desirable to aperate with a ratio of 3 or greater., The mean value of
styrene concentration in the building was 20 ppm, the range was % ppm to 32
ppm, and the standard deviation was 7.2 ppm. The PEL/C for styrene is 5 and
is #0 for acetgna.

[f this concept is applied to the mean personal exposure data, {45 ppm
styrene}, 2.2 is the value for the effeckivness. A qraph of the effectiveness
aof the ventilation system vs the room air styrepe concentraian is shown in
Figure 6.

The study of the air movements in the building ware carried out by taking
measurements in a grid pattern with fourteen points acrass the building from
gast to west and eighteen points from south to nerth. The total number of
readings taken was 252, This area covered all parts of the buiiding where
plastics lamination was done, This spacing of the data peints on the sampling
grid was 11 1/4 feet east tc west and 10 feet north to south., The air
velocity was measured by twp instruments, the 751 and the Kurz hot wire
anemometers. The direction of the air flow was determined from watching a
puff of smoke from a smoke tube and noting the direction of the smoke in the
east/west vertical plane. The sample sheets for these tests are shown in
Appendix B. A sample data sheet is5 shown in Figure 7. The arrows indicate
direction only. The air flow patterns in the east/west vertical plane are
shown in Figure 8. The remainder

10
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of these cross sections are contained in Appendix C. The air velocity in feet
per minute (FPM) at each data point is indicated under the sample position.
The overhead air supply ducts are indicated just inside the line of columns
supporting the roof beams. The air venis in this duct are -located midway
between the calumns. In some cases no data are indicated because floor
objects prevented access to the area.

A stuay of these diagrams, especially Fiqure 8, -nows the generally turbulent
air flow pattern generated by the air streams directed downward from the inlet
alr louvers. The highest velocities occur near or directly under the vents.
In some cases the viscous drag of the inlet air air induces a persistent flow
of air away from the walls. The small amount of data obtained does not parmit
a total picture of the flow patterns since the turbulance dispersed the smoke
so rapialy that it was difficult to trace the flow more than 8 to 10 feet. It
15 not difficult, however, to visualize the eddy flow paltern generated by the _
line of louvered inlets. It 1s also highly probable that the air flowing from
each set of Jouvers interacis with the,air flowing from adjacent sets of
louvers which adds to the tarbulencel The ventilation system maintains a low
styrene background level by turbuicent mixing of fhe vapors in the large volume
of the building air which is cnanged % Limes per hour.

Work Practices

The work practices observed by employees were limited to assignment of work
tasks and certain housekeeping measures. Many workers had peards and side
burns wnich woulsc cause t1t problems if they chose to use respirators. It was
noted both from visual observations and from employee interviews that the
spraying operations werg the single greatest source of exposure; each two man
Rboat hull lamination crew was observed Lo share spray-up responsibility and
thus 1wmit total exposure. In general, the employee not spraying would
mantain some separation from the spray.

In the lay-up of small parts there was no preference given to the direction of
spraying with the chopper gun. The spray-on was dane in tha open floor area
where the direction of air flow was difficult to sense. The general air
turbulence apparentliy disperses the resin spray very quickly.

The build-up of resin and glass fibers on the floor was limited by covering
the floor with brown kraft paper which was periodically removed. The build-up
of residues was also periodically removed with a rake. The clean-up was
performed on a demand basis. The small parts area was cieaned most freguentiy
because of the greater chopper gun overspray.

Uther practices not recommended but observed are: using acetone to wash
styrene from hands, arms, and clothing as the primary control; leaving cans of
acetone uncovered (some were cemented open by resin); sanding plastic surfaces
without aust filter respirators; painting inside boats with inadequate local
ventilation; and spraying acetone into the air when cleaning spray eguipment
prior to breaks and the end of the shift, Some workers used an emollient hand
creme not specifically designed as a barrier creme Lo avoid the degreasing
effects of styrene resin and acetene. Workers using this creme said it was
very helpful for avoiding skin irritation from acetone exposure.

14



RESULTS OF PERSOHAL SAMPLING:

Exposures to styrene and acetone are reperted in the form of an environmental
profile for each worker/shift in Figures § through 18, Eight-irour
tme-weightea average {TWA) concentrations were calculated frow these profiles
and are presenten in Table I. In no case was either the OSHA TWA 1imit for
styrene of 100 nra (420 mgfm3) or acceptable ¢ceiling concentration of 200

ppm (840 mg/m3 exceeded. Only the deck laminators exceeded the ACGIH TLYR
{1981) of 50 ppm {215 mg/m3}. Approximately 10% of the individual 30 minute
samples exceeced the 100 ppm (420 mg/m3} STEL (short term exposure 1imit)
recommended by the ACGIH.

TABLE [

PERSONAL SAMPLING SUMMARY

WORKER DAY 8 HR. TWA COKCENTRATION {ppm) TASK
STYRENE ACETONE
A 1 26 3 Varijed
B 1 24 27 Stringers in Hull
C 1 21 14 Stringers n Hull
A 2 37 36 Yaried
B 2 . 45 ey Hull Laminator
C b 34 24 Hull Lamination
D 3 55 . 60 Deck Lamination
£ 3 66 b7 Deck Lamination
F 3 7é 102 Deck Lamination
“@ 3 51 63 Small Parts
H 2 123% 69 Hull Painting
G5HA PEL 109 1000
ACGIH TLY**  5Q 1000
STEL** 100 1250
Mean 45 ppm  Styrene
SD 19 ppm  Styrene

This exciudes tne values from warkaer "H"

* Not BHR TWA
*% 98]

15
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Styrene concentration as messured by area samples is reported in Table II.
Background concentration of styrene averaged 20 ppm (85 mg/m3). A
comparison of mear background levels with personal exposures yielded a
sygnificant arfference n means {p of less than 0.1}, leading to the
conclusion that background levels from fugitive evaporation are the major
cause ot exposure. Yisual examination of charl recorder tracings yielded no
important tempora) Lrends in background Jeveis. The chart recorder revealed
peaks of acetone and styrene related Lo near-by spraying or cleaning
operations. These peaks were of short duration. An example of this peaking
is shown 1n Figure 19,

TABLE 11

GLAS PLY, MARYSVILLE, WASHINGTOH
AREA SAMPLE DATA®

December 2, 1981 O A
_ ppm ppm
Sampie Locatian Styrene Acetone
Bay D, Row 1, Huil lay-up and Gel Cnat Area 25 24
26 23
Bay B, Row 1 15 23
12 8
Bay C,Row 3,‘Hu11 Lay-up 31 11
- 24 17
Bay G, Row 2, Chopper Gun . 28 27
. 21 13
Decémber 3, legl
Bay B, Row 1, Gel Coating Area 19 17
Bay F, Row 1 e 30
Bay F, Row 1, Deck Lay-up Area 21 . 2¢
i? 8
Bay D, Row 4 1 7
Bay F, Row 8.5, East Wall 9 g
Mean Value 20 16.7
PEL 100 1000
Standard Dev, 7.2 8.3

* By charcoal tube sampling

26



etk o b S WS

U PSRRI TSP D WRRSR. AR G R RSN SR

B
oL

R EEERRRERTER 113531133380 6003000650000

__J._" F N I m dn~geq fiiny Ag asqued Buipiing | T
o be mﬁ Jeay vmumuo.m mem—mcq :zm
[ I b : 1 i i
Lo woossol | i __
P ; ! -
! _ | ! L.
o I |
P m ik __
” m | bR
. (1RT A
, | IR
S L oy
" P ﬂ_w _ ] 7“ L
ol i T ST
N “ b i NI
ERE R R m ) w oo
. ¥ po e || | : ey
. “ P NOLFIY (L) NI INDLIY
g _ “ IR _.r : __ _“.___“ﬂ.:_
: JE o R i ;| PR
S N IS A X .._L_ — il = f _|_ i s b _ . —_— J.“‘—PI|| ,_L||_.1_L _H A

:._.._.r A LR . R B o I » B R P 0 DN PR 00D ODSSOS ENSOD
el it T N .

IMeSlﬂ_J.-Ebb..m w»bb.nl_w..- )

&

NOLONIHSYM “FTTLASAYYN *ANYIWOD L¥0E ATd SY19  18/L/21 “MV3¥8 HINNT
WY QO:LL JHL QL ¥0T¥d d0-NY3T3 KWO¥d SMY3d 3NOLIIY

‘N 61 NI



Employees in this piant could be arbitrarily divided into low {less than 50
ppm} and nigh {greater than 50 ppm) exposure groups. Those in the low
“exposure category worked in the center bay of the building, directly under the
fresn air louvers, wnich 1s an area aof high turtulence and subSequent good
mixing. Those 1n the high exposure category eirther worked in the side bay, an
areda of retatively static air, or worked in contined areas while installing
hull bracings and +hile pawnting hull interiors,

DISCUSSHION:

The use of dilut1on ventilation has four limiting factors:1 {3) the quantity
of contaminant generated must not be tooc great or air volume necessary for
diluten w1il be mpracticaly  {2) workers must be far enocugh from contaminant
evolution, oy evalution of contaminant must be in sufficiently low
concentration =0 that workers will not have an exposure in excess of the
extablished TLV or PEL value; and (3) the toxicity of the contaminant must be
low; {4) the evolution of contaminants must be reasonably uniform.

The quantity of contaminant generated does not overwhelim the ventilation
system at a PEL of 100 ppw styrene, The syslem reportedly has reserve
capacity to incrcase the air changes per hour but this may generate excessive
losses 1n the curing resin and would lead Lo higher healing costs,

The effectiveness factor is 2.2 when the average worker styrene exposure (&5
ppm} s considered, This ndicates the Timitetion of a dilution ventitation
system when warkers must work in close contact to a contaminant source, It is
doubtful that an increase 10 air changes will alter this significantiy.

The toxicity of styrene (PEL 100 ppm) is considered to be moderate, [T the
NIOSH recommendation for a 50 ppm TLV for styrene prevails if could be
classified as nighly toxic and the dilution ventilation approach wiil be hard
pressed Lo meel Lhe standard.

The evolution of styrene in a boat building piant is normally fairly

uniform.  This s because the resin is applied from a fixed number of spray
nezzles which collectively will rasult 1n a unifurm resin use rale. The peaks
observed on the HNuTM chart are almost entirely attributable to acetone not
styrene.

Acetone is used to clean siyrene from parts, equipment and workers skin and
clothing. Four of the nine observed acetone pols were open. Acetone used to
clean the spray guns evaporates guickly into the room air. This cleaning
activity preceeded sach break and the end of the shift. The acetone exposure
is well below tne PEL of 1000 ppm but unnecessary exposure could possibly be
avoided by c¢leaning parts just in front of the exhaust air inlet yriils where
the caplure velocity is sufficient to overcome the eddy currents in the
building. This could be accomplished within two feet of the exhaust air iniet
grill where the air flow is steady and greater than 50 FPM.
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Workers shoula b2 encouraged to wear organic vapor respirvators while
performing spray-on and roli-gut tasks. The employees have the benefit of
- American Optical deuble cartridge organic vapor respirators but some choose
not to use tnep. . -

Glas Ply is to be comnended on the generally good housekeeping in the
applications building. Kraft paper is placed on the floor fo prevent the
build-up of re~in/fiber mals on the cancrete. This paper 1$ routinely
replaced to provide a clean work surface and to prevent dusty air.

Tne 8 hour PEL of 100 ppm for styrene or the PEL of 1000 ppm for acetone was
not exceeded nor was the acceptahle ceiling concentration of 200 ppm styrene
exceeded. [f the HIOSH and ACGIH recommended TLY of 50 ppm and 100 ppm STEL
for styrene is promuigated by 0SHA, this plant would be in marginal compliance
under its current operating procedures. A factor affecting the background
styrene level could be the plant production, which was 1/3 the normal. ’
It is voubtful that significant changes in the exposure of the lamination
workers could be made without s¢ignificant changes in the ventiiation system.
The existing drtution ventilation system is however adeguate to meet the
current PEL of 100 ppm, under present production schedules.

Recommenaallons:

The veatiltation system at Glas Ply performs well as a d4ilution ventilaticn
system by Kkeeping styrene levels cenerally well below the QSHA PEL of 100
ppit.  There-were a few workers whose styrene exposure was higher than the
NIOSH {ACGIH) recommended TLV of 50 ppm styrene, These exposures gegurred
during spray-on and roll-out operations within laminated hulls which are nat
Tilted, Tamination of small parts, "taping up" a huli/fdeck and, dressing the
mside of a boal with resin paint.

The dilution ventilation system does not assure an air supply to Light
quarters such as inside a boat and within untilted hulls. Work areas alang
the walis do not always receive air at velocities sufficient to sweep styrene
away or to cause rapid mixing. Observed air tlow patferns indicate that air
is eddying in a vertical plane at the walls and that styrene released 1n these
areas will tend to linger. The area samples taken pver 2 1o 4 hour pericds do
not show styrene concentrations in excess of 31 ppm. Personal sanples for
styrene an lamnation operators in these same areas indicate considerably
higher exposures.

The fulluwing recommendatigns are made to aid in reducing exposures with the
existing ventilation system.

1. Move all spray-on operation toward the center of the building to
be within the turbulent air zone. The most turbulence occurred
directly under tha inlet air louvers but considerable mixing was
abserved in other areas except within twenty feet of the east and
west walls.
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2. Because of the confined spaces, auxiliary ventilation should be
employed for deck/hull taping and interior boat hull painting
operali.ns . -

3. Grinding operations should he placed near the walls where low
air tu culence will minymize the dicpersion of the dust generated.
It is very wmportant that protective equipment be used to avoid
inhaliry the grinding dust.

4. Organic vapor respirators should be worn during spray-on and
roll-out operations.

G
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APPENDIX A
Exhaust Air Inlet Flow Patterns and Velecities
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APPENDIX B

Material Safety Data Sheets From Manufacturers
0F Resin Products
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DWIGHT P, JOYCE RESGFARCH CENTER
18651 SPRAGUE ROAD, STRONGSVIL LE, OMIG 84136 {2158] 721 -5121

2

L%

Decemher; 15, 19¢€1

Mr. Bill Todd

Taft Labs., R-5

4676 Columbia Parkway
Cincinnati, Ohic 45226

Daar Mr. Todd: e

laow

Enclosed are the Material Safety Data Sheets that we tslked

about on December 10, 19281, Unfortunately my ipitial estimates
for the styrene content were low. What is on the Material Safety
Data Sheets is the correct amounts., I apologize for this error
and hope that no inconvenience was caused.

760-W-15115-A Off White Reo Gel-Xote
760-W~-15118 Interior ¥ote

If we can be of further assistance, please let us know.

Very Lruly vyours,

GLIDRDEW COATINCGE & BRESINS
Division-SCHM Coxporation

' Q v = Lﬂxr-:T;E'gb—______ﬁ

Robert(l,. Toth, Coatings Chemisi
Technical Infoxrmation Center

RLT:eac

enclosures
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Scction¥Y — HEALTH HAZAR J uﬁa.TA
AOLD LIMIT VALUE SEE SECTIUN 1

~ ;".?S OF OVEREXPOSURE

[RRITAYION DF EYESy SKike ARD RESFIRATURY TRALT. POSSIOLE OERKATETES DN
REPEATEDR # PROLONGED SXIN CORVACT., PUSSIBLE H‘E.&DAFHEQ.QI’IINESQ ARD
- EVERTUAL UNCONSCTOULRIIES CR COHA.

EMERGENCY AND FIRST AtD FROCEOURES

FURES - HMOVE PEASON ¥ HEILL VENTVILATED ARLA. RESTORE BREATHING.
GET MEDLICAL ATENTIOH,

SKIMN CONTALY -~ WIPE UITH CLEAN CLOTH,; HASH THOGQUGHLY WITH SOAP AND WATER.
EYE COMTALT = FLUSH TPORDUGILY WITH WATER. GET DEDICAL AVYEMV I,

.4_. i
Section VI — REACTIVITY DATA
stasiity [T usstaBle [ ] sfasin CONDITIONS T0 AvOI0 KEEDR AUAY FROM SUMN ARO HEAY
IO OMPATREILLL Y (W aferre s IS avaud) :ﬁgidr;..s! i H_ [;(3;\5'5'&;‘% 5 h![.;'f' E D?‘i HIYH FURE E Gié’ ;“:‘ﬂ!}.ﬂ EﬁLS o
HAZARDDUS DECOMPOSITION PRODUCTS L
CO AMD POSSIBLE SCRID FO77oe [0 Ll
1eZAADAUS FOLYMERIZATION [:] mar occur | [wu_L MGT QCOUN
TONBITINS TOAVOID MATERL AL MAY DLOONE MISQOORYS UM ACENG ARG BECOE (CUSEARLE

Section Vil — SPILL OR LEAK FROCEDURES
STFPS YO BE TAKEN [N CASE MATERIAL 1S RELEASED CR EFILLED
- REMIVSE ALl SQURCES OF EIGNEVIGN., VWEMTELAVE AREA
ABSURDERY. BUPRN SUEZCENES &M A .‘)f‘Fﬂ. LAk

ASIE DISFOSAL METHOL BESEOSE IN ALCDUDANGE LETH LOCAL RECULAYIAGRS. LU KOF
-VEMCEHERAYE CLOSED CO¥ATHERG

o MUE SIS MITH INEATY

Secticn Vill — SPECGIAL PROTECTION INFORMATION T

FERIRATORY MMOGTECTION

SPRAY LPPLICATION
GPEN AGEAS = LSZ PARMT SHRAYV MASHE: uagﬁawasaa FELTER RESPIRATON
BESTRIGCTEDR VENTILATION AREAS — WSE PAINMT SPRAY HASKE AND APPROVED
CHEMLCAL-RECHANICSL FILYER
CONFINED AREAS = USE AR LINE RESPIRATOAS Q8 HOODS

ENTI ATIGH

PRO¥IDE @LUVIGH VENTILAYION OR LOCAL EXHAUST YO KEEP VAFORS BELOW THPESHOLE
LIMIT VALUES — SEE SECTEON 1f ‘
(IECTVECLOVES  SQLVERT AESISTANT SLOVES wiFRE PROLUNGED CONTACT £5 [AVOLVED
i 10N - . Ay . -
SPLASH PRUDF GOGGLES IN WORKING AREAS SUBJEET TO SOLASHIRG.
FHER FADTECTIVE EQUIFKENT

R ———

IECAUTIONS TG BE TAREN IR HANDLING AND STORING T '

SYCRE BELOW B0 DEGREES Feo KEEP COMTAINERS CLOUSED £ AMAY FROM HEAT ANU OPEL
HEEl”ﬂééi‘gImNS
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and 34-845 POLYLE1EY
Urethaue Pour-Froth
Foam Svetem

TVPE :
Two-cuwpunert, rigid, clesed-cell, polyether ure:hane foam system for
pour or frath-ioeplace app hcione.” Low viseosity with improved flow
properties and lew foaming pressures. Nominal free rise foam density
is 1,9 1bs./ft.3 for pour-in-place and 1.6 Ibs./Tt.3 For froth-in-place.
MAJOR USES
For the foam-in-place insulation of refrigerated transportacion eguipment,
N industrial freezers, cold rooms, bullding panels, cavity walls and elwmilar

applications.

CONSTARTS OF THE RESIN AND PRETPOLYMER

. ﬂ?pfnx.

Viscosity, cps. Specific Gravicy Wt./gal,
flompunent A: :
34=840 Polylite 150-330 @ 77°F. 1.23-1.25 @ 77°F, 10.3 1bs.
Component B:
34-748 Polylite 500-700 @ 77°F. 1.20-1.22 @ 77°F. 10.1 1bs.

Partys by Weipght

Mix Ratio; Component A: 34-846 Folylite 100

Component B:  34-748 Polylite 100

REACTIVITY OF TEE COMPONENTS (Ohsarved @ 77°F.)

Crean Time (from start of mixing) .ivecaceiuacinrinararsnas 0¥20"-0730"
Rise Time {(fxom start of miXing) -v.cevorrrvcavancrosuaeans L'G5YP-2%15"
Tack-free Tiem (from start of mixing) +ezesvesiacraenaraass LIG5T=2115"
Control (ore Pensily, Free Ricze lbs.fft,.3 I o . L

Pregistered U.S, Patent Office
(over)
REICHHOLD CHEMICALS, iNC. « RCl BUILDING, WHITE PLAINS, N.Y. 10602

THE INFORMATION HEREIN 15 TO ASSIST CUSTOMERS IN DETERMINING WHETHER OUA PROGEUCTS ARE SINTABLE FMOR THEIR APELICA-
MONS QUA PRODUCTE ARE INTENDED FOR SALE 7O WDUSTRIAL AND COMMERTIAL CUSTOMERS WE AEQUEST THAT CUSTOMIRS
NSPECT AND TEST QU FRODUCTS BEFORE USE ANG SATISFY THAEMSEL VES AS 1O CONTENTS AND SUTAGILITY NOTHING AERDIN SHALL
SONSTITUTE A WARRAMTY, EXPRESS QR WARLIED, IWCLUNING NY WARSAKTY OF MEGOCHANTADILITY O FITNESE MO D rAOTECTION
FOM AMY Law OF PATENT TO 20 INFERRED ALL PATENT RIGHTS ARE RESERVED THE EXCLUSIVE REMEDY FOR ALL FROVEN CLAIMS IS
TEPLACEMENT OF QUH MATERIALS ARD IN MO EVENT SHALL WE BE LIADLE FORA SPECIAL INCINENTAL R UNSEQUINTIAL DAMAGES
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APPLICATION INFORMATION ;

This Polylite ftvam system is designed for proccssing with commercial froth
foam dispensing equipmeni provided with flow comntrol systems for the
continuous injection of fluorocarbom refrigerant 12, The R-12 injection rate
should be adjusted to provide a froth foam free-rise core density of 1.6 &c Y
1.7 ibs./ft.3 (approximately 4% or R-12 ou total foam system weight). }

The following 15 a sugpested froth machine starting point ratio:

parts by Weight

Component A: 34-845 Polvlite . ovveeirionrnann. - 48
Compornent B: 34-748 Polylite . .veviiivinsnnrnnan 48
Fluorocarbon R-12 iveiieasravernarrinnancesnnaans _ &

160

PHYSTCAL PROPERTIES OF THE FOAM

P

-

Core density, 1bs./ft.3 L .. i.iivevinnrinnesnaainnns 1.8
% Closcd Clls tyvecuirensasnrsrrsasrainsannnmnsrsnns y2
K-Factor, Imitial, 77°F., BRU/hr./fe.2/in."F. ..... . 0.12
Water Absorptiocn, 10 ft. head, 77°F,, 14 days ......
165, /F€.% OF SUTEGCE STRB vvnvvnsrssrnesenenens 0.08
Compressive streougth at 10% defllection paralled to
Tif@, PSI Luivrerrrwrraacnstoranatorrcnnrnrnns 33
Tensile Stye.gth, parellel to vise, psi cu..i.iuvan. 42 {i

[

HANDLING PRECAUTIONS :

34-748 Tolylite contains a volatile flucrocarbon liquid which beils at 74.8°F,
and volatilizes readily at room Lemperature, In confined areas it may displace
enough air to be hazardous. Adequate ventilation must be provided when handling
fluorocarbons.,

34=846 olylite contalns a reactive isocyanate of the low volatility, minimal
toxicity type, bul is novertheless classificd us a4 Loxic material.,  svodd

contact with skin, eves, or clothing. Aveid breathing vapers., Foaming operations
should be perforwmed in well ventilated arcss. Forced ventilation is recommended
in confined arcas to help keep vapors away From the workers, The use of a
respirator is imperative in spraying operatiovns, Jn case of contact wilh eyes,
wash with plenty of water and get immeidate medical attention., Wash skin or
clothing immediately with aleohol, then with plenty of seap and water,

Continmud ...e0auae



STORAGE TNSTRUCTIONS

344748 Polylite containg a volatile fluorocarbon and shoyld be stored at
75°F. or below; 60°F.~70°F, is recommended When opening the contaiasc
prior tu use, partially unscrew the cap or vent bhung to rclieve any prossure
before opening fully. Rescal the coutainc - as scou as required amouri s
withdrawn and returun to cool storage,

3%4-846 Polylite should be protected from nisture comtamination, For
intermittent uses, the container or drum should Le fitted with a dry air
breather (a 9" pipe nipple filled with anhydrous calcium sulfate stopped

on cnds with cotton plugs and fitted into the vent bung). A storage temperature
af 70°F.-90°F. is recommended.

A1l matervials, when properly stored, are stable for at least six months.
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MATERIAL SAFETY DATA SHEEY HPVLA &

1A PROVEQ OY U S DEPARTMENT OF LAROH LHEEENTIALL ¢ ST AR TO FORW LB 005-4]

- Section |
B e’é\wumcrunm S HAME T T
L 2 Reichhold Chemicals, Inc.
STREET ADDRESS ———— — e e e
525 North Broadway
G STATE AND ZIP GOTE =z Tt T T T -

White Pl: ins, New York 1060”

‘°"”°ﬂ14 682-5700

CRMEESENSY TELEF

TRADF NAME

Polylite® 34-748

FORMULA

= h i < :
T R ALY et dd
ek e écm.:‘m"f A-.-L'é&,‘“-‘- i Zﬂ?

;

PAINTS, PHES‘:HVATWES & SOLVENTS

FIGMENTS =, ,Jnﬁ:‘;, SOLVENTS
. !
' PR 2 K] .
NA Frichleromonofluoromethane
CATALYST AOOITIVES
Amines <] NA *
_—d—— -
CHICLE CiHERE
Ed NA - NA
e, T e e
HAZRRDOUS MIXTURLS OF O‘THEH LIGUIDS, 300108, QR CA‘%FS ot |Ls'Luv:
NA .
e : -
aas O mfm'?w T
B DR Ll ; DAY il
AL POWT 1 o 4 o ] [ 5PECIFT Gﬂ.\vlrrw,can
(of the _solvent) | 779F - : T & T S
VAPLH PRESSURF fnn g1 T TE T T _'Eﬁrtil:{nfnmr o '
¥ J l'&l
" vaboh CENSITY (AN = 1 - T "__ E\'EF’I'JRHION Far T T T T TV T T T T T T T
B . utyl ether greatey

| SCLUBILITY 1N WATEAR

"EPFEARANCE AND DODR

MT E'r qum

AR T
Hlﬁuﬁﬁaq 1 1

IHGUISHING MEDIA

é CIGSEd CUP 2?20 poration or Freon) - .

Water,Chemicals CO05
B {&&en;“ FIFE FIGHTING PADCEDURES None

UUsLAL FIRL ALD €XPLOSION HAZARSS POSSTO I trTOilvromonoTIooromerhiane breakdown 0 ToxXic ¥ Jw o

_extremely high fire temperatures ———

- " ac ‘!
THIS IWFORMATION 5 FURKISHEDN WITHOUT WARRANTY, AIMAESINTATION, HHOUCCMENT OR LITTHSE OF ARY N0 FXCEPT THAT 1T |5 ACCLAATE 70 TRL irtia
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“FFECTR OF ;.r[nupo URE
55101y rteduces the oxy¢en supply below the level necessary

to support 1i£§7ﬁ

——m—

T o e
EMERGERCY AND FIRST MD FROGEDURES

—————

CINCOMTATABILITY [Halerals io avordy

RSO VMO

COHDI!]GH' TD A\’DID

i
Y

ﬁmwﬁiﬂﬁwww AR
g A e e L AR b g ot
STﬁBlLiT
UNSTABLE X High temperatures

-

STABLE

None

HA}.AHDO 3 DEFUMF‘OSITIDH PRQDUCTS
0ssible thermal! breakdown of fluorocarbon to toxic pas

SONDITION AWOID
MAY GOCUR ~ [conpriions 1o

HAZARDOUS
FOLYMERIZATION

WILL HOT OCCUR X

alr supnly.

STEry Y BE?»—'\E'\I’ TN CA.:-_ Mkn LHIAL Ia HLLE_."\b" [) OH EFll;_f_ll
Avold breathing fumes - uce adeqyate fre

F

WATER DISFOSAL METROD .
- Flush with water

bl e e T e Lt e

;vn -.J.u"l'cka A clal
T e e

Mo N e

NPT ST NS O WP R Bl s it |
BESTMRATCRY PROTECTICK !‘;‘t‘cur J)-pe,i
Fres A —
VENTILAT:OK TOCAL EFHALST X SPECIAL
HANI Grogral} T GTHER
AW Dt SFY Y Fumes heavier than air
PROTECTIVE GLOVES Y EYE PROTECTION X

OTHER PRPOTECTIVE EQUIFMENT

L.....-m- M\M

S W G R D ST pE L
PO ST S 1lcvc pressure slowly when-gﬁﬁﬂing_cﬁﬂtﬂlner‘ -

Reseal cantainer well,

GTHER PRECAUTIONS
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o HATERIAL SAFETY DATA SHEET
'D’ . Appioved by U S {Jopetineent of Cwlae. b azenbied, Sollps by b} 8 G0 4)
. E ﬁ'\, - . e bYoutlon § e T
HANUFACTURLR'S MARE . ~ " " - - - - }
- S Rerchhald Chemivai~, nc, .. — ]
STRLET ADOMERE A ~ar- S = mmon-
s 525 North HI‘D.ILIW;L ¥ P —
CHY ATaTE and I cope LT T = - - - . . - |
White Pldlﬂb New York  Juti! . !
LMERIEMEY T L A -
NEY TELERUONE 1o 014-687-5700 ]
CHEMICAL HAME and E;'.l_ul.(!l(\'us _ . . - b TPRADF o W
Polymeric JSDcydudIu Pnly];!e 34-840
CHEMICAL FALILCY — T e FORUGE o
PR T T
PAIH.TS PRESERY .I.TN'Fb A LI VEMES . S —
——— e e o . T 'r.. i
PIOMENTS 2 |1::|..;.| T LA e
Nt Applicable Nut Applicable '
. e
CATALYET s o ) s OB N
Not Applicable
\ Nl Appliceblu
ILE Limduy
.- Not Applicable ! Nut Appl]uahle
3 T T
- A . HAE:-RD-;:US MIRTUHES OF QTHLe it Sta i, il uASl:':: . S O
ﬁ]phenylmethaue dllhncyanatc . 50)ppm 4
[ S — - - - - - - i '..
Higher polymers ol similar b[lULtU[t o z0inot
_ T T establish
et e . - - 1 %

BOCLIFREG POIRT |'F | @ 5 M H‘g

YAFCR FREBLURE (mm Mg} @ 2z 50[

waROE DERSITY (418 S 1)

B ] ————d
schuBiLttr 1R WATER } n=n , U.b ] i
— ———— o
APPEARLACE AND GDOR 1}“.;;er VIt i | |1|“;.|. sl vy slightly aromaric

:;_' E - "17 Eru ?:"
= ,_. 'Q‘*' :

w : b {o-dbd i N bl '. it bt fcnad l“ : iy 4“ .-
Peﬁ%??‘ﬂ?f?@nb los d tug 585 l " :
EXTNOUIRHING DM 009 | dry chemic .l fnzm v walur jop may be used |

) BRECIAL FIRE FIQKHTIKG FROCEDUARS The usual fl]‘ﬁ‘lilali N Iqu)’ L!.l.‘_!t!-r&r_i Mmmml
; well as self-countained bIEdithL Appdiatias e ettt from vapors ﬁgrm.d|

UNUBUAL FIRE G50 EXPL0AO0 WALARDE 1. T ]
l roan the pavadnes . e ot

This tnformacion 1s furnished without wasiuul y, 1epresewist oo, londucement or license
of any kind, except that 1t fs scvurate to the best of Helonhold Chemicals, Inc.'s
knewledge, or cbtained from sources bLelleved by Helobhold Chewicals, Yne. to be

| securate, and Relchhold Chemicals, inc. does got asswme ouy lewsl responsibilicy for f;ﬁ

: uge oY reliznce upon same. Cuptomers d1e gncoutdged Lo cunduct thelr own Etests,
: Anfrre vafpg sr sroovdere rep !l A1 1ar o0
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TYPE OF POLYESTER
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33-096

POLYLITE® POLYDSTER RESIN

Rigid, thixotropic resin, promoted for room temperature cure,
Formulated for the production of large reinforced plastic parts

by spray-up technigue.
MAJOR FEATURLS

1. Provides fast weiting of fiber reinforcement while minimizing

drain-out tendency.

2. Provides fast cure rate with minimum peak exotherm tenmperature,

3. Non-wax properties provide excellent interiaminar adhesion.

PROPERTIES OF LIQUID POLYLITES 33-096

Viscosity, Brookfield LVF Mo. 3,

60 RPM @ 25°C. . . . . . .
Catar . . . . . . . . ...
Spacific Gravity . .

Weight per Gallon . . . .
(Additional ‘information below)

PROPERTIES OF CURED UNFILLED POLYLITE® 33-096

Tensile Strength, psi . . .
Flexural Strength, psi . .
Flexural Modulus, psi x 107,
Compressive Strength, psi . .
Barcol Hardness (934-1), . , .

100y 33-096 POLYLITE® & 25°C,
1.0cc SUPEROR™ 709 . .

®Req. U, §. Pat. Office

450 + 100 cps.
Pink - Purnle
1.09 + 0.03

9.1 + 0.2 1bs.

8-10,000
12-15,000
5.5-6.0
20-25,000
4550

12 + 2 min.

REICHHOLD CHEMICALS, ING = P. Q. LGOX 1482, TACOMA, WASHINGTON 98401

FHE IHEORMATION HEREIN 15 O ASSIST CUSTOUMDRS v DOTENM ING WHETHER OUR PRDINITTS ARF SLNTAGLE FOM THCIR APDLY
Wi PRONNIGTS BEFORE USE AND Sa0e0y THEMBELVES AL T4
A WARFANTY LXPACSS CUT IMELIED TIWNITLLDNT ANY YARGRANT P
LAW OR PATEMT IRFERRED ALL PAIEIN] RIGHTS AR RELEIVED

CAYIONS WE BEQUEST Tial CUSTOMIGS inde0T AND TEST

CONTENTS AN SUMTABIITY NOTINNC KEPEIH SUALL PONSTIUT

OF MOATMEITACILITY LR BTN 25 MR M AR e LTI £ RGES £
THE EXCIUEVE RELIEDT G A1 L PEOVEN CLARS 15 REPLACT M4E
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-
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) MATERIAL SAFETY DATA SHEET NPYLA F

AFPROVED ¥ U S DEFARTMENT OF LAUOR * ESSENTIALLY S(MILAR  TO FORM L3D D05 4) DMA-9/ 75

) N —— e

- Section |

WAANIT A FURCRS HAME ' - i —

REICHHOLD CHEMICALS, IKC. i

TSTRLEN ACORFSE - e ——

325 North Broadway ™

Ty nrare aMT IR GonE
_____ Whice Plains, Wew York 10603

| EMLAGERCTY | TELEFHORE NGO . - Tt LTt

e ,., 682-5700
CHEMICAL bl AND EYHONTME TRADE T SME a
Unzaturated Polvester or Pglyester Kesin POLYLITE® 33-09%
CHEMICAL FARILY FORMULA B -
_UnsaLuraced Polvester ir ﬂonower

PAINTS, PHESERV;\TWFS -1 SULVENTS

PIGMENTE = :Jn".:"n SOLVENTS . o L
!C#TAL\’.&’ ) - . o _\'_.m.;[_\gl'ﬂ\i:s_—_“__‘“ 7
I
i
i - —
VEHICLE OTHERS Styrene Monomer 50 1000
Unsaturated Fu.yester Y50 - :
, / Dimethyl Anilimne <E 2 5 p
- ( ) - gl
IE HA:_AHDDO:; MIXTURES GF GTHER LIQUIDS. 5CLICS OF GASES e fLIT"-]"
_SIYRENE HAZARDS: S:E MCA CHEMICAL SAFETY DATA SHEET SD-37 ;
DIMETHYL ARILINE: SEE MCa CHEMICAL SAFETY DATA SHEET SD-17 s
The quantity of Dimethyl Aniline contained in this resin is not sufficient to |
cnnstltute a sevious hazzrd, Fullow ogedures in Scction ¥, [

e eyt

o mr "“"??’""’ZE”‘"*' WW‘*_ Kt MWF’-_'%"\W, ol

.}.f‘n.:é-

GO LING FCHHT {°F "wPEEJFIt GOAVITY (M 11

Above LH5°C (293°F} (pl‘Dduct} 1.1 - 1__,,2_
VAFGR PRESSULE mn-ygi FLBLLNT YDLATILE
@ C {scyrcre) LY VOLLBAL it {produck) {50
¥APOR DENSITY (AR~ 1) EVAPIRATICN HATE
{sLyrene) (n butyl acetate = 1) ___J{l_____

FSOLUDILITY 1k WATER

{product) N
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AFPEAARNCE AMD DPOR - T T T T
Clear llquid with tvpiral styrenez odor.

Typleal Flash

POINT (METRGD USED)

FM?HIEllIMI':_S Sk "_ = N T “F'.
(Vol. % in sir atyr n;}J __I,I 6.1

96 f Tag OpenCup
65°F Pensky-Martin Closed Cup

"'E‘xn NGIHERLNG FECSHE ’
Foam, carbon dioxide or dry chemicel, per Natipnal Fire Praotective Assn__Class 57 extinguish

SPEC AL FERE FIGHTING PROCE 1. RES
Home - fight lLike a__ furl oil fire
1 unusual Fire and Explosion Hazards: Styrene will polymerize veadily at clevated temperaiuces
such as fire conditions. If this oceurs an a clesed contatucr, there 18 a passibylity of
vieleny rupLuce.
THIS INTORMATION 15 FLNNAHED WITEDDT WARMANDY HEPEE ST e A 1100 |1¢[)L.L.U.lim O LICEHGL OF sy M.MO FACLRT THATF [T 4% ADCHEATL T0) THE H"i‘
POACHHOLT CHAMICALS MO & KRDWLIOGE O DATAIWED FTROM SOUKCIS NOGEVED BY RUILNMQLO CHLMICALS (WC T BE &CfuUkeTE  AND RECroe

CHEMICALS IWNC UDES DT ASSLUAL AP tTGAL RESPONSTOLITY FOR DSE QR HELIAMCE UMOMN SAJME CUSTUMERT APL SNCCURALIU 1O CONDUCT THE:W |
TESTS BEFGRE WS iHG anvy l'nonum READ 115 LADEL 5-7
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Styrenc 108 ppm (See Section II)

{: _}Fécfs‘é?bﬁifxposune
- - Styrene @ 400 ppm or in strong concentrabion is irrikaling to all__f/lﬂff

ol the respiratory tract and eyes. May be faral C 10M ppm, Somewhat anesthetic,

T T

(N.B. ) _Styrene wvapor pencration of pelyester resins will rarely exceed 200 ppm.
EMERGENCY AND FIRST AI0 PROGEDURES

Remove victim from exposure to weli- venrilated arca - make comfortably warm but not Hob - uge

e e ———

unvgen orf artificial reepiration as required, In za.c of skin contact, wash thorouzhly with

soap and water. In case of ingestion, consult physiclan. In cas¢ of eye contact, flush promp

hllh tﬂpl'uﬁ amounts ol water for 15 minutes and consuic a phys;clan

TR VR
L ; ;

TR
[FL'R . .
:_TTLE . ) Sunllght open flames, contaminatiun

ETAULE Xx

and prelonged storage above 100°F, -

L AT AT AL ITY (M etals fa avarg) T e

Strong acids, ‘E?rox:des wnd cther oxidizing agents, ——
Vot e L OMFGSITION PRODUGTS =

Carbon wonoxide wnd dioxide, Yow molecular w91ght hydrocarbons and orpanic scids.

Hasovdous Polymerizeaclon mnay occur.

Conditions Lo Avord: Improper addition of promnter and/or catalyst., Consult product bullstin,
A promoter (metal ovganic such as cobalt or aniline type) and catzlyst (organic peroxide type)
weod with this preduct should always be mixed separately with the product and should never he

mf\ﬂd TbvBCCIy teogether., Also, sunlight, open flames, contamination and prolonged storzge
TR LR L

‘ il tuﬁ“rgme-" *4%E% si : ' e e
N =il r s, anusn E -
L L Ny MO L o AN h&m;%ﬂm.wswwmu .

= Ay gL TaeEM M CaSE MATERLAL IS F"ELL.(u._l}t“F! SHLLEL.
Remove suturdstad clothing promptly and wash affected ckun areas with scap and water., Remove
A1l sources of ignitien (flames, hot surfaces, and electrical static, or frictional sparks).
Ventilate area.  Use protectave messurces outlined in Sectron VIII below. Absorb with irerc
materiJdls such as Vermiculibe or sand and place in elosed container for disposal as tolid wast.
Wash area well with trisodium phosphate and water.

-o oEPTEAL METHOG

R.s:n that may have been mixed with peroxlde initiators prior to spillapge should be miked with
inert filléer and removed to an open axeco. Allow time to gel and curae. Use ei1ther approved
samitary land fill or incinerdtion. Do nob incinerate closed contarners, Disposal must be
carricd out in accordance with lecal, state, and federal regulaticns,

Zarf r-a‘. -l“u\' FPO'IEE'I(:H fSaecrry fype)
.Lp to 100 ppm: none. 180 ppm and above: U. §. Bureau of Mines approved air line mesk or self-
cantained breathing apoacatus,

17}
nE
2

Ventilatien; Provide pencral dilution or lecal oxhaust ventrilatisn te cowply with Sections
L II and IV fecyrene vapor is heavier than air), VUse explosion-proof motors.
TR ALOWES TEYEFQO‘ECTHON Lise safety eye wesr designed to

Neoprene or non-soluble plastic lrorice against splakh or Liguids,
TT-LP PRETRCTIVE EQUIFMENT

Freguently clean protective clothing, shoes, etc., to avoid skin contzact

with styrene, Saferty showers and eye wash stations should be available,

E T i L L
ThRT, ’Un ta [’J HE TAKEN I SANDLING AR RTCHING
Store and handlc as National Fire Frotective Asscciation Class 1-C [lammable liquid. Store .
Cbelow 27°C, (80°F.) o 3 cilosed container and dry area to avoid spoilage. Open drums slowly

te relieve any internal pressure, In bulk storage check vents and flame arresiers for
i nlugging by the formacion of polymer. Ground all conncctieonsg, conta2iners, etc. when uﬁing.igg%
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APPENDIX C

Alr Flow Patterns in dpplication Bullding
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