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INTRODUCTION

The Viking Yacht Company is located in New Gretna, New Jersey. 1t is a
privately owned company producing & line of power boats from 30 feet to 46
feer in Tength. A new mold is being prepared to produce a 51 foot bpat, The
plant layout is shown in Figure 1.

Viking Yacht Company dates from an operation begun in 1950 in Egqg Harbor City,
New Jersey as Viking Builders. Power cruisers measuring 36 feet and 18 feet
were made at that time. In 1964, the Company was purchased by Rabert and
William Healey, the present owners. Tha cperation was moved to New Gretna,
New Jersey and the name changed to Viking Yacht Company. Larger boats were
introduced over the years,

The lamination and assembiy building is about two years old. It was
constructed to both =xpand and update producticn facilities and to improve the
styrene control system. The ventilation system designed for the new facility
consists of five 36 by 1 foot Floor air slats each of which nominally evacuate
20,000 CFM from the building. These air slots are located beneath the hull
molds. There are also eight 12,000 [FM ceiling exhaust fans for summer use.
The assembly of decks takes place just in front of the hull molds. There is
no special provision for removing the styrene vapors from the deck lamination
spray operation but the general air movement is eastward ftoward the hull molds
and airslots. Operation during the summer is carried out with the side
baydoors open. These doors are located midway on the north and south walls
and allow air to sweesp thraugh the building and to the east toward the
lamination areas.

This in-depth survey was performed at the Yiking Yacht Company to evaluate
the effectiveness of ventilation to remove styrene vapors from the vicinity of
the lamination aperations and for controlling the general level of styrene in
the building. The apprecach used for this survey was to monitor the exposure
of lamination workers for several 1/2 hour periods, to monitor levels of
styrene in the building, to measure air velocity and direction in the building
and to abserve work practices used to minimize worker exposure.

This plant was selected for the in-depth study as a result of a preliminary
study performed in February 1982. The evaluation criteria includes the
capability of the controls to maintain styrene vapor level below the OSHA PEL
of 100 ppm and to prevent exposures to higher concentrations of styrene for
brief pericds of time. A similar criterium applies tn acetane with a PEL of
1000 ppm.

PERATIONS AND PRODUCTION

The production at Viking Yacht was about 1 I/2 boats per week which consumed
about 8000 #/week of styrene resin, The above number of persons worked in the
Applications Building during the period of this study. The lamination of the
boat hulls was performed by 6 workers and one supervisor, During our study,
Viking Yacht was laying up a 36 foot and a 46 foot hull. The work day was
from 7:00 am to 3:30 pm.
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The hoat production at Viking Yacht is carried nut in two buildings. The
older building is now used for materials storage and preparation. The new
assembly building measures 630 feet long by 150 feet wide and averages 25 feet
in hight. This new building fs divided into three wodules. The lamiration is
carried out in the 230 foot long eastern module. Installation of engine,
electrical and plumbing systems is performed in the middle 200 foot laong
madule, and interior finishing is carried out in the western 200 foot long
module. Assuming an average height of 25 feet, the eastern, Applications
madule, has a volume of 862,500 cubic feet.

The hull lay-up {(see Figure 2) is performed in tiltable molds mounted over the
floor air slpts, FRP boats are fabricated from glass fiber woven roving and
chopped glass strard cemented with a styrene polyester resin. Acetone is used
as a clean-up solvent., The decks, hulls, superstructure, fuel tanks, and
other small parts are laminated at the east side of the Applications module.
The boats are moved westward through the buildings and emerge as a completed
yacht at the western end. The baat mald is an inverss shape of the hull; it
is referred to as a female mold because the boat hull is laid-up inside the
mold with the gei-coat or finish coat applied first. The mold itself is
formed on a hul! form called the "plug®. The glass fiber woven roving is
applied to the mold in a series of laminations, each layzr of roving is glued
with resin., Strirgers (braces) and bulkheads {partitions) are made of
piywood. These are secured with roving and resin, The toeat hull, when pulled
from the mold with ganiry cranes, has the pelisned fTinish of the waxed mold.

Boat decks and small parts are alsc laid up in waxed and polished female
molds. The lay-up of decks uses the same lamination technigues as used far
hulls except they are not as thick. Decks are laid up in the open areas and
depend upon general ventilation to disperse the styrene vapors. The small
parts lay-up at Viking Yacht does not use chopper spray-guns. They use waven
roving and gtass felt with resin applied by airless spray guns. This cuts
down on styrene emissions by minimizing resin overspray.

Viking Yacht uses Resin Transfer Molding (RTM) for some small parts, such as
hatch covers and radar arches. This system uses mated molds with the resin
punped at nigh pressures to displace the air, Suction applied to the exit
poris of the mald assists the removal of air and transfer of the resin.
Viking Yacht intends to expand the use of RTM to items requiring larger
moldings, Since styrene emissions are decreased tramendously by this method,
i%s use could be a significant factor in reducing styrene exposuras in these
plants.

At ¥iking Yacht the surface of the set resin is abraded bafore each lamination
to insure the highest degree of bonding strength. Grinding is also required
on the edges of the molded pieces prior to assembly to insure good bonding and
fitting of mating edges. This operation qenerates resin and fiberglass dust
which creates, at times, a nolticable haze in the room air. The sander
operators wear particulate filter respirators. Dust levels were not measured.
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Tne polyester/styrene resin used by Viking Yacht is manufactured by Reichold
Chemical Company and is identified as Polylite 90-550. This resin contains
less_than 50 % styrene by weight, The gel-ccat used is obtained from Ceok Gel
Cote™ of Kansas City, Missouri. The product description is Polyester
Off-White GC 944-W-096, Viking Yacht i3 currently frying a new resin supplied
by Ashland Chemical (product description AROPOL EP 034716, 2183-9-566033) on
the 46 foot boat teing laminated during our visit. This resin contains 40 %
styrenae, which is low for resins used in boatbuilding. The effect on styrens
exposure when using this chemical is not known. The material safety data
sheets are in Appendix A,

EVALUATION PROCEDURE

The number of workers in the applications building, though narmally 35, was 24
due to production cutbacks. A1 24 were involved in lamination except the
suppart workers. The staffing breakdown is shown in Table 1,

Table 1. Staffing Breakdown in Applications Building

WORK AREA NORMAL STAFF CURRENT STAFF
Hull Tamiration 12 7
Trunk cabin (deck) 5 4
Egq crating {hull
stiffening) 6 3
Resin transfer
molding 2 2
Small parts 5 3
Support personael™ 5 5
Totals 35 20

* Support personnel consists of:

2 Equipment mechanics

1 Mold repairman

2 Stringer and bulkhead assemblers
(preassemble wood parts)

The seven hull laminators are most exposed to the styrene vapors. To
determine the effectiveness of controls, the breathing 2zone concentration of
styrene and acetone were measured for three days by persenal samples on
selected workers. The samples were collected for 30 minutes (nominal) to
determing what specific operatians might result in exposure. The styrene and
acetone ware collected in 150 mg charcoal tubes using personal pumps
calibrated at 50 cc/minute. The tube contents were grouped into front and
back sectiens and desorbed into | m} of carbon disulfide. The analysis was
performed by gas chromatography using a flame ionization detector at the Utan
Biological Testing Laboratery. To determine the role of background levels of
styrene in the total exposure af waorkers, area samples were collected at
points adjacent to work sites. Except for duration (240 minutes) and sampling



rate {10 cc/minute}, sampling and analysis were identical to the personal
sampies noted above,

The sampling appreach was to cobtain charcoal tube samples for 1/2 hour
(nominal} periods. This, along with the sample sheet notations, would provide
information on the effect of certain tasks on the level of exposure. MDA
Accuhaler pumps were used. These were calibrated at 50 cc/min {nominal) for
huil laminatfon workers and 10 cc/min for RTM workers and area samples.

The four lamination workers were sampled for 41 half hour perigds and a total
of 151 personal samples. Tasks other than spray-on and roll-out performed by
these workers were; hull sanding, grinding, sweeping floor, rolling out paper,
and preparing a mald. These other tasks are noted on the sample sheets. The
workers took breaks at 9:00 - 9:710 a.m., 11:00 - 11:30 {lunch} and 1:30 - 1:40
p.m. The evalution of the data tgok this into consideraticn. Exposures were
calculated on an overall basis by grouping all data to represent a Time
Weighted Average (1WA} and by selecting samples which reflect only active
lamination tasks. Other aspects of the exposure data could be interpreted to
reflect differences in exposure between; the 46' and 41 hull laminations, the
effect of draping the back af the hull to induce better ventilation, and the
effect of tilting the 46' hull tg the north {partitioned side} or to the sauth
(open side). The results of these data analyses will be covered next.

CONTROLS:
Ventilation System Design

The plant ventilation system is a novel design incorporating five 35' x 1'
axhaust air slots in the floor and eight ceiling exhaust fans. The air floor
slots lead to exhaust fans located outside the east wall of the building. (See
Fiqure 1.) The blawer design capacity of each of these air slots is 20,000
CFM, The actual flow 1s less. Because the ductwork is underground, a pitot
traverse gf the duct was not performed. The flow was measured at the air slof
inlet and at the blower outlet. The make-up air is supplied in the winter by
three blowaer/heaters at the east end of the applicaticns building above the
hull molds and sevaral smaller heaters toward the west end of the building.
These blowers direct air into the boat hulls except for the 46' hull in the
right tilt position which faces a partition and the 30' hull in a left tilt
position which faces the building’s south wall. In the summer, the supply air
is provided by opening the center bay doors on each side of the huilding.

With the building volume at 862,500 cubic feet, the 185,000 CFM air {low will
change the air every & minutes or 15 times each hour. The apen doors in the
north and south walis of the building must add further ventilation air to the
middle of the building, but the amount is not known. This valume flow of air
is adequate for dilution ventilation but the effect is augmented by selective
exhaust of air from the mold lamination area.



Air Flow Measurements:

The air velacity into and exiting fram the exhaust system was measured using
the Kurz hot wire anemometer, The inlet velocity was measured at the air
slot. The total calculated flow was 17,780 CFM. Velocity readings were also
obtained at the fan grill and the calculated flow was 16,000 CfM., This is 0%
Tower than that obtained at the air sict. The value of 17,780 CFM obtained at
the air slot is assumed te be the more accurate estimate. The total exhaust
flow for this building, based upon fan capacities, is estimated to he 185,000
CFM which includes the 96,000 CFM from the aight ceiling fans, The flow will
be Jower in coild weather when fewer ceiling fans operate.

Air velocity measurements were made about the hull molds on the 41' and 456
boats with the Kurz hot wire anemometer. The air velocity was measured at
points located: each 2 feet of hull length; one foot intervals above the
flogr; and one fool intervals from the edye of the air sJot in the floor.
About 350 measurements were made on the 47’ hull, Ffewer, about 280 were made
for the 46 hull because less time was available. The air flow pattern for
each side of the 46' hull is shown in Figure 3, which is a traverse section
of the 46' hull mold in a left tilt pesition. These data points represent fhe
mean value of all points similarly located along the huil and bounded by the
limits of the floor air slot. Figure 4. shows the flow pattern for the 41'
hull mold.

After blocking the back of each hull mold with 3 mil plastic film, the maximum
air flow was determined at each point along the open side of the huill and
between the floor and the boat gunwhale. The mean value and location of the
maximum velocity is entered on each of the previous figures and noted by an
asterisk. As expected, the air velocity and probably the air volume flow
about doubled. However, the effect an the styrene exposure was not
significant. Although there is a tendency for air displaced from the hull to
be drawn inio the air slot, the slot effect does not selectively draw air from
the mold. Increasing the air displacement from the hull and into the air slot
will require a uniform flow of air directed through the hull space toward the
floor air slot. This type of flow was observed on the 44°' mold, line #2,
during the March, 1982 preliminary survey as shown in Figure 5. The overhead
heater/blowers were operating at that time and provided a downward draft of
air which produced air velocities of 10 to 30 FPM in the bull., The purging
efficiency of the hull ventilation system, i.e., collecting a greater portion
of the displaced air in the floor slot, might be improved by doubiing the air
flow velocity in that space between the hull and floor only if more hull air
can be directed into the air slot. This would be difficult to accomplish with
conventional hardware.

Process Modificatian:

The use of resin transfer molding (RTM) can be classified as a process
modification. This molding technigue uses closed molds to fabricate small
parts with very little ascape of styrene vapor. Resin is pumped under nigh
pressure into the prepared mold. Viking Yacht Company prepares hatch covers
and radar arches by RTM. The twe Taminators who perform this operation have
vary low TWA values for styrene. This will be discussed later.

7.
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Personal Protective Equipment:

Lamination workers are pravided with disposable coveralls, organic vapor
rgspirators {quarter face mask)}, rubber gioves and sgoggles. The hull grinding
operation to roughen the resin surface for the next Tamination produces dust.
The grinder cperators are protecied with supplied air respirators, coveralls
and gqloves. No local ventilation equipment is used to remove the grinding
dust at the source. The dust either settles or is drawn into the floor air
siots.

Work Practices:

The work practices can be discussed in terms of employee behavior and safety
equipment provided by managemeni. The protective equipment provided by
management is used conscientiously by boat hull laminators during the spray-on
and roll-out of resin, This was observed even though the weather was hot and
humid. During spraying, the resin was directed away fram the other workers
most of the time. Excepticns to this were when additional resin was needed at
a spot being rolled ocut ar when working at the extreme stern where spray
bounceback becomes a problem,

RESULTS OF PERSOMAL AND AREA SAMPLES

The productign at Viking Yacht was absut 1/3 the normal rate. This limited
the choices for sampling to the 46' hull on lina #1 and the 41' hull on line
#3. Sampling was also performed on the resin transfer molding process.

Hull Lamination

The taminatien of these large hulls requires the workers ta enter the tilted
hult. The tiit allows the workers to walk on a surface only siightly sloped
except for the bow area. The tilt also allows ventilation of the hull into
the floor air slot which is the feature of this control system design.

The average exposure of the four lamination workers and the lamination team
leader is 18 ppm. If the team leader is not included in the group, the
average exposure af the hull lTaminatars is 21 ppm. This exposure leval
includes all tasks performed by the workers, not just lamination. Because
actual sample times varied hetween 14 and 53 minutes, each sample was time
waighted to veflact the actual sample time. This weighted value more
accurately reflects the lamination worker's exposure. There js some variation
in the exposure of each worker as seen in Table 2.

Mo differences in the work habits or tasks were noted which could explain a
consistently lower exposure for 8. Worker C had the highest average exposure
25 ppm styrene and also had the two highest styrene samples, 114 ppm and 137
pPpm.

11.



TABLE 2. Worker Exposure to Styrene and Acetone

Worker TWA, ppm 3Styrene TWhA, ppm Acetone
A Z1 22
B 17 16
C 5 9
D 21 21
Mean 21 17

PEL {permissible exposure limit} Styrene = 100; Acetone = 1000

Because the personal sampling data has a skewed distribution, statistics other
than tile mean needed to be carried out on the log transform of the data. The
log transform produces a more normal distribution from which statistical
inferences may be drawn. An analysis of variance {ANDVA) was performed to
compute Tevels of sianifigance among the several variables considered in the
SUrvey.

0f the various factors tested in the ANOVA, the only factor found to be
significant was the right and left tilt of the 46 foot hull mold., Thirty
seven samples were taken on the left tilt and 18 on the right tilt. This
number of samples allows a good test of the significance. The tilt of the 46
foot huil mold was Tound to be significant at the 90% confidence level. This
difference had been anticipated because the right tilt of the hull mold faces
a ceiling height partition which interferes with the flow of air through the
huitl.

The draping of the backs of esach hull mold with 3 mil plastic was expected to
produce better air movemeni through the hulls by inducing greater flow on the
work side. The difference was statistically significant at the 66% confidence
level. Since the SAS wmodel rejects any corfidence level lower than 85%, this
difference was judged not significant. This result was not anticipated
because the increase of air flow under the front of the hull mold was
noticably greater afier the rear of the mald was draped with the 3 wmil
plastic. The conclusion is that the effect of this increase in air flow does
not reach back inta the boat hull. The additional air is drawn mainty from
the floor of the plant. It was thought that two samples Tor worker C having
high values of 114 and 137 ppm could be outliers (significantly above the mean
to be rejected from the data) and could affect the test for the effecth of
draping. The statistical tests were rerun without the two data points and no
change in the outcome resulted, Whether those two points are outliers is then
irrelevant in the analysis.

It should be pointed out that in performing these statistical tests of
significance of differences in data, it is not certain that the conclusion is
correct. Inferring that there is a real difference between two samples while
in fact the observed difference is due anly to chance is referred to as a Type
I error. for example the above tests indicate that the probability of the
conclusion being incorrect is 0% which is the chance of committing a Type I

12



error. The Type 1l ervor is the probability of concluding that there is no
real difference between the two samples while the difference does in fact
exist. We can decrease the chance of committing a Type Il error by increasing
the sample size, In this test the sample size is limited by the length of the
survey and the number of workers available sa we have little control of it.

Two workers operate the resin transfer molding (RTM) spparatus. The RTHM
gperation 2liminates direct contact of the resin with air by the use of a two
piece ¢losed mold into which the resin is pumped under high pressure. VYiking
Yacht makes small parts such as hatch covers and radar arches in this
operatios. Sampling pumps were placed on the two RTM workers io determine how
much reduction in exposure can be achieved with this apparatus. Worker F was
sampled for 19.3 hours and worker G for 12.7 hours. The mean exposure of
worker F was 3 ppm and aof worker G, 2.6 ppm. These values are very low
compared to lamination by spray-on and roli-put operations,

The area samples were also an indication of how the styrene is distributed
within the plant., Samples were set in two areas, the RTM control panel and
the deck Tamination area, see Figure 1. Bath of these areas had styrene
levels of 3 ppm or less and is indicative of the degree of dilution in the
plant air due probably to the two Jarge side daors being open for
ventilation, The results for the area samples are shown in Table 3,

Table 3, Mean Levels of Styrene and Acetone in Plant

Wark Area Styrene {ppm) Acetone {ppm)
RTM 1.2 7.2
Deck Lamination 2.4 2.8

The worker exposure to acetone was very Jow as indicated in Table 2. The PEL
of 1000 ppm acetone is in no case approached by any sample. The mean exposure
to acetone of ail hull lamination workers is 17 ppm. The rangs in value of
atl 30 minute samples is from less than 2 ppm to 177 ppm acetone.

CONCLUSIONS AND RECOMME NDATIONS

The mean exposure of the four lamination workers is 21 ppm styrene. the
effect iveness factor os then 4.8 for a PEL of 100 ppm styrene. This indicated
a very effective control system for remgving rhe styrene vapors from the boat
hulls, This is in contrast to results obtained during the preliminary survey
in March 1382 when the building was c¢losed for winter and hada total exhaust
ventilation nf approximately 125,000 CFM. The average of five samples was 65
ppm and ranged from 51 ppm to 91 pom. | This yields an effectiveness factor,
K, of only 1.5 compared to the recommended minimum of 3. This value is nat
very reliable however since only 5 samples were taken during the preliminary
syrvey in cold weather. Although unreliable as a statictical estimate, this
does suggest that tehe plant might have a problem meeting the NIQSH
recoritendat ion for a styrene TLV 8 hour TWA of 50 ppm. Acetone exposure does

13



not seem to be a problem in this plant. Acetone is used to ¢laen toals after
a laminatinn is completed, The acetone mean concentration for the four
Tamination workers was only 17 ppm. This low value is attributed to the
effectiveness of the exhaust air slots in collecting air near the floar where
the tool cleaning is carried out,

The draping of the back of the hull molds was an atiempt to enhance the effect
af the collection mechanism by increasing the amount of air pulled from the
working side of the huli. The statistical analysis however indicated that the
difference hetween the exposures with draped and undraped huils was not
significant, The conclusion is that the floar vents do not effectively remove
the air from the boat hull. Air can however be displaced from the hull mold
by other means and directad into the floor exhaust air slots. The use of
propellor fans improves the displacement of air from the hull mold but risks
overcoming the effect of the floor exhaust air sipts to raise the styrene
background level in the plant,

The only personal exposure test values having statistical significance are
those comparing the left and right tilt of the 46' hull mold. The right filt
position has significantly higher exposures than the teft tilt, The apparent
reason for this is the restriction of air flow into the hull wmold due to the
partition gn the right side of the meld. This supports the conclusion that
the effect of the floor exhaust air slots is to remove room air, not fo
selectively remove air from the boat hull.

14,
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POLYLITE® 90-565
POLYESTER RESIN

TYPE QI POLYESTER

Rigid, low wviscosity, unpromoted, thixotropic laminating resin formulated
for hand lay-up and spray-up application using glass reinforcement.

MAJOR USES AND FEATURES

l. ©Desicned for marine fabrication and nthier FRP plastic parts
reguirineg freedom from drainage on vertizal surfaces.

2. Development of minimum fiker pattern "print-threough" of reinforcement
material, particularly ibhat of woven glass roving,

3. Exceptional welting of glass reinforcenent with minwmum alx entraprent.

4. Significantly lower styrene vapor emission during roll-out and prior
to gelation when cowpared Yo conventional laminating resan systems.

L4

5. mitended liguid resin stability using kenzoyl peraxide catalyzation.

¢

SPRECIFTCATIONS OF LIQUID POLYLITE® 50-565

Visvosity, Brookfield® @ 25°C. . vrerurrrarrnacons F75-500 cps.

Color, uncatalyzed...... Chd et i, Mt aamae. Brow

Density, Rg/liter, v riarnasrcannns rrrreasarmranas LB - 1010

Weight Per Gallon..... e s s s e bl ead e e iae. B8 — 8.7 iks.

Uncatalyzed stability @ 255, minimum. . ..., eaea. 3 months
*Model fVF, Spindle #3, 50 RoM

TYFICAL PROPERTIES OF CURED UNFILLED CASTINGS OF POLYLITE® 90-55%

Barcal HardnesSsS, . ieievecnana aemtsisserrnarsense. B5-50
Tensile Strangth, PSI......... Sere e e e E e g, 000
Elongation, percent.......... terevstsasrnsnsnanas 1.5
Flexural Strength, PEl e icavnennn icareeaaaaan 12,5Q0
Flexural Modulus, PST 2 10 ., . cversremeciaeiaanns 5.5
Tompressive Strength, PSl.a.u. v nansansonnunan . 23,000
Heat Distortion Temparature.............. reveee.. 98°C
Water absorption, % gain .

29 Mours @ 25°C.icsasrnssnnncnnncan 4ereraea. 0.1 = D.25

2 hours @ 100°C. . e eeeunnns. tesevesseevnees 0.3 = D.4

) @Registered U.5. Ratent Office continued, ,
&W SQEICHHCLED CHEMICALS, ING « RCL SUILDING, WH.TE PLAINS, N Y. 1060

"o

P CKPGAMALCH HEREWN 15 TO ASSIST CUSTOMEAS IN DETCAMINING WHETHEAR QUR PAQLIULTS AHE SUITABLE | HEN] APPLICA-
SRS CNIH pRCHGLCTS ARE NTENDED FOH SALE TO INOUSTMIAL AND COMMERCIAL CUSTOMIRS WE REOIUIEST W CUSTOMERS
HRBEL ANLLET DUR PRUDUCTE BEFCRE USE AND SATISFY THEMSELVES AS TO CONTONTS AMG SUATABN. TV NOTHING HEREDN SHALL
CRMSTITUTE A WARRANTY CAPALSS OR WMELIED (s Y WARAART T OF MERCHARNTABILITY GF FITRNESS NOR IS PROTECTION
FHIM ANT LAW DR PATENT TO RO INEDANTDY ALL PATE 17 FARE RESURVED THE EXCLusnvE NCMIDY FOA ALL PROVEN CLAMS 1S
HEFLATZEMENT OF QU MATIRIALS AN i MO EVENT £ e LIAGLE FOAR SPECIAL MWOIOENTAL OR COMEEQUENTIAL DAMAGES
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Pclylité® 90-56% is specifically desicgned for use with aniline promotion and
benzoyl peroxide catalysis in dual component dispensing equipment. The
quantities of catalyst and promotor used will determine the gel and cure
characteristics of the resin system. Benzoyl peroxide paste (Superox® 7061 ox
granules{Superox 717) is the preferred catalyst, while dimethylanilins(DMA}

or diethylaniline(DEAR) can be officiently used for promotion te effect gel

and cura properties at ambient temperatures. Typical valuesg are shown as
follows:

% Supercx 706 % DA cel Time & 25°C
1.5 .15 50-55
1.5 L1758 43%-45
1.5 A0 34-37
2.0 .10 50-55
2.0 .1z5 ig-42
2.0 .15 33-37
2.0 .20 25-30
2.5 075 55-60 . T .
2.5 .10 4650 B
2.5 .15 32-35

It 1 always recommended to standardize an catalyst level and adjust promotors to
compensate for gel time adjustments such as reguired for ambient temperature changes.

caution: Promotors and catalysts should always be mixed with the resin

saparately and should nsver be mixed directly together.

TYPICAL PHOPERTIES OF 1/8 INCH FIBERGLASS IAMINATE:

#
A

Daminate Construction: 2 pliesg 10 oz, glass cloth, 2 plies 1 L/2 oz, glass mat. .

Glass Content . (o, i aunir it s av s a e aaaea PR eear 34%
Barcel Hardness....... e eb et e eaaaa teereen e e . 50-5%5
Tensile Strength, PSI.seve-a.. R At iremin et e l4-16,000
Flexural strength, PST......e.enx v nr. e e ara e L 27-32,000
Flexural Modulus, PSI x L8B./el....... v verer Lo3-1.5
compressive Strength, PSl.c.ivvcisrsanssuiorasoanssas .o 22-26,000
Watexr Absorpticn, % gain

24 hours @ 2570 .. ceeunsucrsanarsnacannanas vo L08-,07

2 hours @ L0000, e ermenennnannnresosann-ess 220-.30

fach user wust determing the suitability of thig product in thelr particular
mode of operation. Field testing of finished laminates bhafore commercial
production is reconmended to determine that production methods are adeguate
to pbtain reguired properties.

-
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: MATERIAL SAFETY DATA SHEET

FOR COATINGS, RESIHG AND AELATED MATERIALS

Whppraved oy U Creparimani ol Labor “Esbardally Simings* s Fotm O3MA-30}
LATE OF BREP .

P-5-9/77 ~
Bectinm

samuf ACTURER S kame REICGHHOLD CHEMICALS, ING,

STREET ACDRESS 59K Marth Brosdwsy CiTy sravs, anopiecooe Whila Plaing, New York 10803

EMENGENCY TELEPHONE KO (214) 632-5700

rrapucTClads Unsaturated polyester in moneomer

TRADE HAME PGLYLITL@ Polyester Resin MANUFACTUNENS CODE IDENTIFICATION 90-565R

TN < o o Ry

i
by o
{ . LEL YAPDR
k AITREDLEHT FERCEHT E
Unsaturated Polyester ? 50 ——— N.h.
Styrene Honomar £ 50 100 11000 5

STYRERE HMAVARDS: SEE MCA CHEMICAL SAFEYTY DATA SHEET 5D-37

G S Tk
APPLARAMEE WAFGROENSITY L@ Lcavien BOWING RANGE 3 145°C
™
ION AKTE [:] FaSTER LiGRTER RIEAIA
EVAPCRATION RATE THAR ETMEA PERCCHT vOLATILE SPECIFIC GRAVITY
BY vOL
E ILOWER " <50 M0 =) 1.0 - 1.10
P A 4 ; - ;

coTeatzasAy  Flammable Tiquid FLASH POIT 89°F (Setaflash)

EXRTIHGLISHING MEDIA
Foam, cvarbon dioxide cor dry chemical. |
Clags B extinpguisher per Natiomal Flre Protection Association. !

WHUS AL FERE ARG EXP QL I0H HAZARDD

Styrene will polymerize readily at elevated tewmperatures of fire conditions.
If this occurs in a closed contalner, there is a possibility of vieclent rupture,

2

AFPEC1AL FIRE FISHTIMNG FARINIE OURY S

Hone -~ {ight like a fuel ail {ire,

Thia informaticn 15 turnlshed without warranty, representalion. inducement or ticensa of any kind, excapl thal
it ta accurale 1o 1ne best of Reichhold Chamicals Inc.'y knowiadge, or obtained frorn squrcea baliaved by
Ftaichhold Chemicals, Inc 1o be accurzle, and 19 d Chemilcals, tnc doas no! atsuma any leqal respon-

siblilty for usz or reflar  'oon same. Customar ouraged to conduct \heir awn lests  Belore uting any
rirrf et e Itp iﬂm‘
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PR RE SNy 1ML T VALUE SL’}'I‘ERE 100 ppm (SEB Seceion II_J. .

I FECIY OF OVE RE x iGN
Styrene @ 400 ppm or in strong concentration is frritating te all parts of the
respiratory tract and eyes. May be fatal @ 10,000 ppm. Somewhat ansesthetlc.
(N.B.} BStyrene vapor generation of polyester reslns will rarely exceed 200 ppm.
PERGESMCY ANDFIRAT AID PATFOFDUAES
Remove vietim from exposure to well-ventilated area - wmake comfortably warm but
nat hot - use oxygen or artificial respiration #8 required, In case of eye

contact, flush promptly with coplous amounts of water for 15 minutes and seek
medical attention.

]
! | b o i
coatitny L] uwstaste PG erasLe

U N TS TG AvCH D

;—rr-———-—r-rr-«-'-“-'—i—--ﬁ{ —

e

e e b A kg g+ + it

g

Heat, direct sunlignt and ignition sources.

BRI SATABILITT (Maiardln | evioed )

Strong acids, peroxides and other oxidizing agents.
= WZARROUS DECORMPOSITION PRODUCTS

Carbon monoxide and diloxlde, low molecular welpht hydrocarboms and organlc acids.

A ZARQOUS POLYMERIZATIGN (ner] MaY OCCun {_] wiLnoroocuna
CORRITIONE TO 40010

bpr CYFPYTUBE TAKEN IMCASE MATEAIAL 1S RELEASED OR SPILLED

Remove saturated clothing promptly and wash affected areas with soap and water.
Qewmove all sources of ignition (flames, heat and gparking). VYentilate area.
Use preotective measures outlined in Section VITI,

VIASTE DHAPOS AL METHOD

Abgorlh with Inert waterials such as vermiculite or sand and place in
closed container for disposal as solid waste. Wash area well with txiscdium

FE3FnaTORYPROTECTION  Up to 100 ppm: None

100 ppm and above: U.3. Bureau of Mineg approved air line wmask or self-contained
breathing apparatus.

JEHTILATION

Provide general dilution or local exhaugt ventilation to comply with Sections LT
f and IV, (Styrene vapot is heavier than alr). Use explosion~proof motgrs.

reitECTIWEALOVES  Neoprene of non-soluble plastic,
ereeacrgeTion  Use safery wear designed to protect against splash or ligquids,
OTHERPAOTECTIVE EGQUIPMENT Safety showers and eye wash stations should be available.

PRl ZAUTIOHS TOBE TAHEH IMHANDLING AnD S TORING

QTHER PREC ALTIONS &vold improper addition of promoter and/or catalyst, Consult product
bulletin., A promoter {(metal oxganic such as cobalt er aniline type} and catalyst
(organic peroxide type) used with roduct should always be mixed separately
with the sroduct and should nevey 20 ed directly towether,

.- -
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Ashland Chemical Company

TIVISION GF ASHLAKND DL, mic

5CCD PALL B BLAZER MEMDAIAL PARKWAY, DUBLM, G140 <3047 « 'B14) 803-3302

ENVIRONMENTAL AND REPLY TO:
OCCUPATIDHNAL SAFETY OEPARTMENT a
R H Teenkkoetier, Manager AUQUSt 26' 1982 243&:21:?45131?[0 23218
NIOSH {R-5)
4676 Columbia Pkuwy,
Cincinnati, OH 45226
Attn: MWilliam Todd
Dear Customer:
T In response to your recent request, an Ashland Material Safety Data

ggijﬁ Sheet is enclosed for the following product{s):

/s

Aropol EP 34716

If you bave any gquestions, pliease contact me.
Yery truly vours,

Ira A, Mac Donald
Environmental and
Qeeupational Safety

1AM/ 55 !

Fnclosurefs)

21
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N!ATER fAL Saﬂ\F ETY OIS IOM OF ANri AT G, 1IN HE??}EE&E v K

L DATA SHEET FO NOX 2215 COLUMALS, OHIG 41216 - (514) Bu5.-3333

. S e - e
bna - - L) ' v catt - B
- . P . T A e o

' A et LW ' R A LTI ) .

~ - - P LU ‘- " . LT TS
k ARQPDL EP O03%71ie6

’ ACCEPTEO BY O.5.H.A. AS ESSEMTIALLY SIHILTITAK 7O D.S H.A. FORM ZoO

ey Z%-4OUR EHERGENCY TELEPHONE| G06-JF4%-1133 (LOCATED AT ASHLANDO, XEMNTLCKYDY'
AN FIAAES A R AN ER I N AL AN EL Y N A BN O N TN RN LA KA Fr N oI ISR LN AT AR FNEEL RS K AN EM

ASHLAND FROOUWGCT MHAME AROPOL EPF D3IMNFLi4
OATA SHEFET HOD: DAINZEET-000
LATEST REVYISIDN QATE, UDBA/sABZ=-WXXa7F

e m oW m o oW W W oW T W T m omm o mm T W T o mr T — oy e v i MR dm A A ML M 4 e M M Lm R EN M e o e A M o M o W op s e R e W b o o o o o e R — — — -

GEMNERAL OF GENERIC ID. VHSATURATED POLYESTER RESTHN
HAZAPRTD CLALGUCIFIGCATION: (U312 FLAMMABDLE LEXQUIED (273, 311%D2

g P S T e i el e T T T T R i I R G e L

INGREDIENT PERQENT PEL -

SETYRENE FIE=-N0 L DD PPH £ A%
{ £32. ACLIYH RECQHHEMUS & TLY OF 54 PPM.

FPROFERTY REFIHNEMEMT HEASUREHENT
IMITIAL EBOILITNG POTINT FDR COHMPONENTIIZIL-%0 A2 “TREJ.DD DEG F
4 i1%w5. 60 OEs oY
17 Y&0. 0D HMHG

YAFOR FPRESSURE

YAPOR DERNSITY

’ GFECIFIC GRAVITY GREATER THAN WATER
PERCENT WOLATILES 35-40 kA -~ f
——————————— W o M 1T T T — T Tl o omr o omm o mm o mm e omm omm oow e Ty ok mr omm omr b omk omromr e o Er o o T M e s o m Em I._

EVAPORATION RATE SLOWER THAN ETHER

- - O T I I I T T T T T e kL T epp——

FLASH FOINT{(CLOSEDO CUM) F3-1b0a g F
t2I-38 DES CH

LOWER EXPLOSIVE LIMET [TLOWESY YALWE Or SAaMPOMNENT » 1.2 b4
EXTINGUIFHMING HERQYIA - REGULAR FOAM OR WATER FOG OR CARBOCN OID2XIDE OR BRARY CHERICAL

HAZARDOUS DECOMPOSITION PRODUCTS: HAY FORM TDXXC MATERYALS :, CARBON DIQXYDE AND
CH&RBON HONOHRIDE, YARIXOVE HYDROGCAREBONS, ETC.

SPEGCEAL FIREFIUGUHTIMNG FROCEDURED SELF-GCONTALNED DREATHYING APPARATUE WITH A FuLL
FACEPIFECE QFEXRATED XN PRESSURE DEMAND OR CTHER FOSZITIVYE FRCESSURE MOOE,

UHUSUaL FIRE & EXPLDSTON HAZARDS - Wal2aRES aARE HEAYIER THAMN AZR AMND HMAY TRAYEL
ALCOHG THE GROUND OR MAY BE MOYEOD BY VENTILATION AND ICHITED BY PFILODT
LIGHTE, ATHER FLAREI. SFARAE, HEATERD, HSMORKIMG, CLECTRIC MOTORE, ZTATLC b -
RNESCHARLE, OR OTHER IGHITYXON SOQURCEE AT LOCATIONS QDISTANT FRDOM HATERIAL
HANDLING PFOINT,
NEVER WSE HELOING O CUTTING TORECH ©ONM OR MNEAR DRVH [EYEMN EFPTY) DECAVUSE
FRODUSET (EVEN JUST RESIDUE)Y CAN IGHNITE EXNPLOBIVELY.

PERNISSIPLE EXPOSURE LEVEL r HOT ESTABLISHEQD FOR PRODUCT. SEE GEGCTION IX. I
EFFECTE RF OYEREXAFPOSURE: FOR GUMPONEMNTS

------------------------- 1 !

EYLS -« AN CAUSE SEYERE IRRITATION, REPMNESS., TLARINLDG, BLURRED VISIQOHN. -w

SKIM » FROLONGED OGFR REPEATED GOMTAGT GCAM CAUEE NMODERATE IRRITATIGN, OEFATTING,
OFRMATITIE.

BREATFIANG - FXCESSIVE ITMNHALATION OF VAPORS GAN CAUZE MNASAL IRRITATIGN .
OIfZIHNESS, WEAIKMNESS, FATIOUE, MAUWSEA, HEADALHE, FAOSSIALE unoovscrousnsss, L
AND EYEM ASPHYXIATION

GWALLOWING - £AN CAUSE DASTROINTESTINAL IRRITATION,., HAUSEA, vOHITIHG,IDXARRHEA. !

HW ! 1
FIRET AID ' o

IF oM BICTHN THGROULHLY wWabH FXPUSED AREA WITH S0OAP AMDO WaATER. REMOYE . : [ i
COANTAMINATED CLOGTHING., LAWVNIER COMHTAMINATEG CLOTHING BEFOREK RE LUBE., :

IF InW EYED FLUYH wWITH LARGE AMOUNTE OF WATER, LIFTIND WPFER AND LOHFH LIOS t
OCCASIOMNALLY., GET HMEDICAL ATTERTIOM. . 1

IF SWHALLOWED DO NQT IRDUCE VORITIMNG. KEEP PESSON WARM, QUIET' AMO GET MEDICAL ) .
ATTEHTION. ASPINL/INN OF MATERTAL IMTO THE LUKNGE DUR TR VOHITING CAM CAUSE | .
CHEHICAL PHEUMDOMITIS WHICH TAM HE FATAL. .- N T VR -

22 = T o
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. Ashland Chamicel Lampany TN i T
MA-]_—E RI AL SAFETY CHWISION OF ASFILAMNC S, ihC, ﬂgf‘jﬂ.‘dﬂﬂ

- h‘
DATA SHEET 70 BOX 2219, COWMBUS, ONID 43276 - 1514] 86533333 _ LSS
w r a AL Lo i hiad Teap A eI - e e
i e L A - - Y | T i - Lhoat- X . T e g e e I A
ARDPGL EF 034716 - PAGE
b e e e e e e e M e mmm e mm e m e s e e oL e m o mm— e e y
SECTION W~ HEALTH HAZARD DATA CCORTTMUEDD {

IF BREATHED IF AFFECTER, REHMGVE XNDIYIOUAL TO FRESH ATR. XF BREATHIYING IS
OIFFIGUL T, AOMINISTER OXYOEN., IF BREATHINDG HAS STOPRPELD, GIVE ARTIFLICTAL
RESPIRATIODN, HEEP PERSON WARM, HBULET,. AMND GET HMEDICAL ATTERNTION.

HazaroUs pPoLYMERIZaTION: GAN QGGCUR ==aVYOILD EXFOSURE 7O EXCESSIVE HEAT.,
FPEROXIDES AMNO POLYMERIZATION CATALYSTS.
STARILITY - BTABRLFA

INCOMPATABILITY . AROIR CONTACT WIETH., STROMGO ALKALIES. , STRONDF MINERAL ADTOR.

EHALL SFILL ABSORE LTQULOD ON PAPER., VYERMICGULITE, FLOOQR ABSOREBENT, OR QTHER
ASSORBENT HMATERIAL AND TRANBFER TO HOOD.

LARGE EAXILL. ELIMIKATE ALL ITGNITION SDURCEF (FLARES, FLAMES INCLUOTING PILOT
LIGHTYS, ELECTRICAL SPARKES). PERSDME HOT WREARING PROTECTIVE EQUIFPMENT
SHout o BE EXZLULUIOED FROM AREA OF SPTILL UNTIL GCLEAN-UF HASE BEELN COMPLETEILD,
ETOP S5FILL AT SOVURCE,., OIKE AREA DF SPILL TOo PREVEXRT EBEFREADING, FPLHMPF LIGUXnO
TO SalLYAGE TANK, REMAINING LIGUIND MAY BE YaKeEnN UP OMN SANO, CLAY ., EARTH,
FLQOR ABRSORAENT OR OTHER ARSORBERNT HATERIAL AN SHOVELIED ITHTO CONTAIRERS.

WaAGTE QISFOSAL METHOO

EMALL SFILL - ALLOW VOLATILE PORTIOM TOo EVAPORATE XN HOQO., ALLCW SUFFICIENT TiIHWE
FOR VAFORE TS COHPLETELY CLEAR HOOO OUST WORK, AYSPOSE OF REHATIMNI NG
MATRERTAL InN AGCCORDANGE WITH AFPLICARLLE REGUELATIANS

LARGE SPYXLL DEESETROY EBY LIQUIO INCIMNERATION XN ACCORDANGE WIXTH APPLIGABLE
REGULATIGNS

CONTAHINATED ADRSORUENT MAY BEE ROEPOSITED IN A LANOFILL., TN ACCORDAMNCE WITH
LOCAL, STATE AND FEDERAL REGULATICOMHS.

RESPIRATORY FROTEGCYTION: IF TLY OF THE PROOUCT GR 4ANY CORPOMENTY IS EXCEERER, A
NIOSHSAMSHA JOINTLY APPROVEND AR SUPPLIED RESMIRATOR IS ARVISED XM ABRSENCE
DF PROPER ENVIRUONMMERNTAL CONTROL DEMA REGULATIONE ALED PERMIT OTHER
MIOEH  HMSiHA RESPIFAATORS UNDER ESPECIFIELD COQNOITEONS, LSEE YOURr SAFETY
FaldIpHMEMT SUPPLIER? ENGIMNEERTMNG o ADOMIHNISTRATIVE COQMNTROLS SHAaOyLD EBFE
IRPLEMEINTED TO REDUWCE EXPOSURE.

MENTILATION PROYIDE SUFFICIENT HMECHARNICAL (GENENAL ANDAOR LDOCAL EXHAUST
VEMTILATION TD HAIMTAIN EXPOSURE BELOW TLY(S),

FRODTECTIVE SLOVES: WEAR RESISTANT GLOVES SUCH AS ., POLYVYIMNYL Al COMDOL
EY¥E PROTECTIDOM - CIEMICAL EBPLASH LOGELES IN COMPLIANCE WITH OEHA RESUIM ATIONS

ARE ADOVISED,; HAOWEVER. OSHaA REGULATIOMNS ALEOD PERMAIY OTHER TYPE SAFETY
GLAGSES, LGONSULT YOUR SAFETY EQUIPHENT BUPFLIERXY

_OTHER PROTEGCTIVE EQUWIPMENT : KHORMAL WORK CLOTHING SOWERIMNIS ARHE AND LEGH,

EONTAINERS CF THIS MHMATERILAL May HE HAZARDOWS WHEN EMPFTIER. SINCE EMPTILED
CONTAINERS RETATH PRODUCT REEIDUER (VAFOR, LICQUID, ANDAOGR SOLIT)Y, alL
MHAZARLO FRECAUTLONG GIVYEN IMN THIS OATA EHEET MUST SE DHESERVED.

DVERENFOSURE 70O STYRERNRE HAS APPARENTLY HREECN FOUMG YO CAUSE THE FOLLAOWING
EFFCCTS IN LADGRATORY ANIMALS: LYXYVER ABNHORMALITIES, KINHEY OAMADE, ahD
LENG DAaHMALE., '

THE INFOGRMaATLONM ASoCURULATED HERETHN TS SELIEVED TO RE ACCURATIZ BUT XIS NOT
WARRANTED 70 B2 YWHETHER ORIGINATING WITH ASHLAND OR  RNOT, RECIPIENTS ARE
ADVEIZED 7O COMNFIRM TN ADYANCE OF MNMEETDT THAT THE ITHFORMATIOM X5 CURRENT,
APPLIGABLE, ANDO SJUITABLE T THEIR CIRCUMSTANGCELS.

23 et o
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Ashiland Chemical Cemgany

DIVISION DF ASFLANDS OlL 1hnS

MATERIAL SAFETY
DATASHEET

THIR DEFINITI
By THE ASHLAMNMD CGCHLCMIEGL
RIRCCTCD TOD 7T

CoHP ALY

STcTinr 71
PRODLLT TORNMYIFICATION

PIZDOULT & Ak, GEMERLL OR GENMERIC
LOENTIFICATEGMN,

HALNF S _Cya FXLATEAMN ARDOUCT MEETS
DG CSRITERIA FOR HAZARDOE LISTCED.

HECSTION TT
- S =

- |

A ItAXAROOUYE THUGKEULERNT IS OHE
HEETS OME O HORE O THO
CRITERLA

HHTICH
FoLLuwWwinNG

i IT TS LIsTED IH THE AHNUAL RFEFGTISTRY
OF TOXIC EFFECYS OF QHEHICAL SUR-
STANCES. QR IT X% KMOWMN TL 2 TOXIC
WITHIMN THE PARLMETERS OF THAT
RECGISTARY

AMNDADR

2 I7T HA®S A& UOUSEHA ERTARLISHKERD, B-HAOoUR
TIME-WEDIGHTED AYVERAGE PERMESSalLE
EXFOSURE LTMIT (FPEL2Y OR ACLEMTaADLE
CETLEING (S}, OR AN AMLCRIDAN OONFER-~
EMCE OF GCOVERMMENTAL IMNOUSTRIAL
MYGIFHNIETE" tAaCOGIH? THRESHOLD LIMIT
vALUWUE, ANO BY NATURE CF THE PRODOCT
ok ITS HKNOWHN USC, XT IS LIKELY ToO
BELCOME AIRHORMNE

AMDAOR

COMTRTRUTESR TO

rT OHE OR MORAE OF THRE
FOLLOWING HAZARDS
A

Oy THE PRODUCT

FLABMPFOLNT BELLOW 200 DES F (CCO)
OR EUVEJIECT TO SPFONTANECLS HEATIHNG
ORF DILCOMPFOSITION.

2. CAUSES SKIN BURNS CO0T

STROMNMEG OXIOIZIMG AGENT. (DoY)

a

SLBJECT T HAZAWRULGUS PLLYMELNILIZA-
TIGH

CH THMGREDIENT MEETING ONE DR MORE OF

E HOVE CRITERIAs IS LISTCECD TH ECCTION

I FRESENT AT A LEVYEL AT LEAST GREATER
Ak DNE PERCENT INWGREDIENTYS WHIGH ARE
AIMCR To RBE CAMGCINOCENS, TERATOGENS.
AULNS, DR CaALUSATIVE AGENTS OF OTHER
RCDLUCTIVE DISZDWULWS ARE LISTED IF

Wi DR BTLIEVED TD EC PRESENT, FROVID-
r)

L=

CrIvrIs

—

FHE PATA SUBPORTING SUCH CLAIMNS
OMEIDERED VYaLIUO

woL

CH HarsrAaRMDOWS THGRCAIENRT IS LISYTEO BY

EMICAL . WENENLIG, OF PROPRIETARY MNAME,
= LEVEL IN THE PROUCT I35 EXPRESSED 45
OR LEEE, 1-149», 10-30-, Jd-G0., OR

Ea LR TH&i &0, OF OY OTHER HEaKS.

DeWMOf UOARBLINdMAm

s AT

SECTIRMN_ITI
FHy=Ss XAl DaTls
IWITZIAl MCY1 TG FPOINT TF LI@UIDO AT
atd oo F

IF LIaUId AT €8 DEGC F
fivgL T MES

VAFDQIR FPRCSSURE
i R IO
oaF

YAaPO@R OENSTTY . FOrR volLATILE FORTIOH

PROGUCT

K

SPECIFIC GRaAVITY

S MOl HHOWR, IHNOFCATER

> L
PERCENT YQILATT! ES PERCENTATGE DF HMATER-
IAaL HITH X OOILING POXNT BE-

LOW Yo%

EVaAPORATION BATE INMODTICATED AS FASTER OF
SLOWER THAM ETHYIL ETWHER, UHLESS
STaAT=0

P DOX 2219 COLLWELIS, OHIO A3216 - {G14] 883-3333

REFINITIONS ' .
ON PAGE IS5 INTEMOED FOR VSR WITH

HMATERIAL SAFETY DATA RHEETS EBUFPLIED

GAUCSTIONS CONCERMING THESE EHEETS SHGULDO BE
HE ENYIRDHHEMNTAL AND OCCUFATIONAL SAFETY OFPARTHMERNT.

CTION
FROSUGT TOEMTIFICATIODN

FirleH POTMT CLOoSrD CUP.,

ERMWER EXPLOSTO HET INDICATED FOR
COMPONERT WITH LOWEBT WALWE

HaFZaRDOoUL ODECOMPOSTTION PRODHCY S KOWN
HAZARDOQUS PRODUOTE REZULTING FROM
HEATING, BURMING, EfC, ., DR REACT -
ED RAYW HATERIALE WHICH MAY 4RICE

THRGUSH MEATING, BLRNING, ETHO,
SPFECIAL FIREFTIGHTYTING PROGENDRES IRODIC~
H4TES EQUIPHERT TOU FROTCLCT FIRCHEN

FROM TONIC PROCEQOURRKS OF COMOUST -
I0oMN GR IF HWATER I5 HNOY T2 AE LSed.

VHRGH AL FTRE ANQ EXPLOLRTON a2 ar(n
HAZARDR NOT GCOVERED oY O1HER BEC-
TIOKS OF THIS REFPORT ARE SMHGOwWN
HERE,

HE AL E gh%gﬁ;i Lr¥as

RECIFIENTS DF THIS pATA SHECT SHOULD
COMDULT TIME DOS5HA SDAFETY ANO HEALTH
STARMOARDSE (Z9 CTFR ARPIQ), PARTICULARLY

SUaPART L - QCCUFATIOMAL HEALTH ANO EN-
VYIRDNHENTAL GCOQMTROL ., ANDO SUBPART I -
PEASONA! [MPROTECTIVE ZEQUIPHMENT, FOR BEN-
ERAaL LGLIuarfGE JM CONTROL OF FOTEMTIAL

GECLUPAaTIUNAL HMEALTH HAZARDS

il EIRil I ExX= LR LEVEL OoSHA ES5TABD-
LISHED fFelL--1IF rOpnE aAvVaXl adlLE,
AUQFRTED VALLUE.

=T i GIVEN IN CEM-

Eflal TERMS, LOCAL AND SY¥STEMIC
EFFLCTS TO0 THE EYES, SHIMN, IF HAT=
ERIAL IS5 INHALER, UMLESS NOT

AFPPLICABLE DUE TO PHYSICAL FORM OF

FROOUCT
//
SECTION %T
PEACYIVITY DATA
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APPENDIX 8.

Results of Persgnal Sampling Data

25



ueyz 5537 = 17

BuljeuLuR) S1 JIHIOM

4] £l BL £2 6l it WY
4 | f2n SE Bl g 7
it ¥in 2E 1y Z i
g £ i £5% zZ L I
i Zlx (13 iEx oL 4
g Béx 6 12« ! 2z
Jeadg yaun AB=Jg Yauns & Pl
0l Fr B 6 qesag youm
£2 il b Bdx 6L 9 x
87 & x P iEx Bt 1£x
1 9lLs 1 1 EG {2
g ¥ ] L1 g 12+
Bz 11 B ZE 61 Bl 1519 53 dures
z £ i Z2x g Aix JdnoH Z 41
g2 11 5L 17 B b ox i 111 YOLYNIWYT M g
ol 92 9 i (K]
517 £
f 26x t Fd
¥ 92 i G x
2l ¥Ex Lt al=
AYIG HOWNT 2 £'9 «
9 Obx WY IR HIHM
B ZEx 02E Bl
I Lx 8¢ hx
3 i I SZ2x
g1 g 1N op £l
£11 9 Zl L9+ s2| dues
te 9| g Flx anoy 2 /|
HOM J0U PL{ 7 g 52 11 F'rolL HOL YN WY T TINH Y
uddh wd ndd wd urdd wdd
CIMOLIIY CINTBALS CANOLIY S I TwhAS PANDL IOV ST OIWALS
£ Av0 Z kg L ANO FUIL gof HANHON

SUPNON NOTIUNTWY 0 INITAWYS TYNOSH3Id 40 SRS

26



uryy ssa] = L7

Bupjeuiwe] 31 JOYMOM »

SHIAHOM NOIIWNIWYT 30 DNITTIWYS ToNOSH3d 40 SLNS 3

92 6! 1+ 62 Bl 9| Ny
L 2 » 62 b2 »
5'6 0g « 17 b x z 11 11
[ 5 82 th » Ll |
801 0f » 62 by % Ay £
¥l £l » gf LE » 12 6 x
Aesg Youny Yeady ysung 8l Fr
1L Zl » £ 9« BE Pl »
Lt ¥~ ¥l It DR YOUNT
51 9 g bt o« £z g8 x
pLap 0l G x tt Lt =
& &6l » £ 1 [ 2 St #
Zl 09 « 52 t2 % g 6l » Se |dweg
¢ 6 x 2 GE iL 9 x anoy Z/1
211 £l 11 8 g oL 1 JOJRULWET | |NH ]
6 £ oL Bz ] 5y HY 3
g 5] « g 17 511
y iE x 61 i€« g £
z 17 ] 9] o 2 Z
1z 9% x i N | g8 9
[ &2 x £ 0 « 1] &l »
yeaag youn Yeasg gdun g ™
g bz z gl x yeAUg YIun
L B x 6 biix i -
52 £ { £5 12 LE
F1op g £ £ £l %
FioA £ £t 1 £2 gl =
£t LELs 5L 17 Bl x= g 59 & sajduies
£ IL » g G = 6 o JdNOH 2/)
t L g v z 11 11 Jojeujme] LLhH ]
wdd wdd wild wdd ke dd
*IHOLIY P INIMALS CINOLIOY CINTMALS CIOLIY T WMIAWIS
£ Ava 2 AHQ L Ava TITL SO0 YO

27



Bulp|OWd A2 SUBA) LULISEY «

wod p 2 =(sAep g) auaysde abraoay
wdd £7¢  w[Sfep £) audufys abe.@ay

€3 | fueg
06 ¥ 9l 2 JANDH £
i 8 £l £ £ £ 403PULLRT AWIY 9
wdd ;2 <fsfep £) 3udskis abousay
wid g 2 =(skep £) supufys bessay
sa|duey
6 Z £6 ¥ 01 ZTe WoH
L2 4 {2 b e £E°L AC1RULIRT ol d 4
wdd /- =[sAep £) suojane =heddsy
wid gt =(sfep ) auaufls abeuory
saydums
g ¢ B £ JNGH £
¥ 3 2 8 @2 51 Japea’) weql 3
wdd wdd wdl wdd wdd wdd
YINGLIDY  CTHIWALS CIMOLINY CINEALIS  CINQIRDY MRS
£ AYQ 1 Avd 111 9or dAUOM

SYTAHOA NOTIWNTHY S0 ONITdWwS TeMOSHId JO SEINSH

28





