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A walk through survey was conducted at the Flrpstone Synthetic Rubber and
Latex Company (SIC-28z2&!, Lake Charles, Leouisiana in July, 1985 Tkh2 purposs of
the survey was to obtain informaticn on the 1,3-butadienme (104999) polyzmor
ranufactyring process and evaluate espesure petential. Bulk samples of
vinylpyridine latex (VFL), styrene/butadiene rubder (XBR), and polydutadiens
rubber (FER) were analyzad for residual f,3-butadiene. SER and PLR wsre.
produced by sclution polymerization. VPL vas produced BY roactinmg styrene,
i,3-butadiens, and a soap sclution. Engineering conitrels included single
mechanical seals on 1,3-Dutadiene pumps and slipsiube gauges to monitor
1,3-butadiens on barges and in tank cars. N2 1,3 butadiensy was dotezted in bulk
samples of PER. The SBR samples conlained ¢.04 tc 0.2 namogram per milligrans
trg/mg). The VPL sanple contained 16.Sngrmg 1,3-butadicne. Company air
sanppling data showed mean time weighted average 1,3-butadien? exposures for all
job categories to be O 14 pavt par million. The company maintained perssnnel
receords on beth current and terminated explevess. The auvthors conclude that the
work environment at the facility presents a potential for expssure to .
1,3-butadiene. An in depth survey is recemmended. The open Ilcop sanpling
systems usad in quality control analyses should b2 replaczed by closed loop
systoss .,
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DISCLATMER

‘Mention of company or product name in this report does not constitute
endorsenent by the National Institute for Occupationzl Safety and Health
(NIOSH). o
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ABSTRACT

A walk-through industrial hygiene survey was conducted at Firestone
Synthetic Rubber and Latex Company in Lake Charles, Louigiana, on July 31,
1985. The purpose of the survey was to obtzin information on the
1,3-butadiene polymer manufacturing process and assess the potentizl for
occupational exposure to 1,3-butadiene. This information will be used in
determining the suitability for inclusion of this facility in an in-depth
survey regarding this substance.

The plant, which opened in 1943, began producing styrene butadiene rubber
(SBR) by the emulsion process. The plant currently produces SBR and
polybutadiene rubber (PBR) by soclution polymerization. Vinyl pyridine latex
(VPL) has also been produced at Firestone since 1981. The SBR/PER _
end-product is a2 flzke or crumb which is bzaled znd packaged in crates for
shipment. The VP latex is piped to tank cars or tank trucks from storage
facilities. .

The company has conducted personal zir sampling for 1,3-butadiene since
January 1876. Results of personal air monitoring by job categories showed
the arithmetic mean tlmeﬁwe1ghted average (TWA) exposure for 5€ personal
samples to be approximately 0.14 ppm. The company maintains personnel
'records on hoth current and termlnated employees.

The NIOSH analytical results of the analysis of the bulk samples of VPL,
-PBR, and SBR for residual 1,3-butadiene were non-detectable for
polybutadiene at 309G, 100°C, and 1809C. Trace amounts (0.04-0.2

. ng/mg by weight) were found in the SBR samples at the same three

temperatures.  1,3-butadiene was also detected at 16.5 ng/mg by we1ght at
3OQC in the VPL bulk sample.

Firestone is considered a potential candidate for an in-depth industrizl
hyglene survey for the determination of the extent of exposure to
1,3-butadiene. The consideration is based on the historiesl industrial

" hygiene data.. : ' ' -
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INTRODUCTION

Inhalation exposure of rats and mice to 1,3-butadiene induced a carcinogenic
response at multiple sites. Mammary fibroadenomas/carcinomas, uterine
sarcomas, Leydig cell adenomas of the testes, thyroid follicular cell
adenomas, exocrine tumors of the pancreas, and Zymbal gland carcinomas were
identified in rats exposed at concentrations of 1000 to 8000 ppm of

© 1,3-butadiene. Mice exposed to 625 or 1250 ppm of 1,3-butadiene developed 2
high incidence of malignant lymphomas; and increased incidence of other
‘tumors, including hemangiosarcomz; and testicular and ovarian atrophy.l.2

The offspring of pregnant rats exposed to 1,3-butadiene at 8000 ppm had
major skeletzl defeets. In addition, fetal toxicity was observed when
pregnant dams were exposed at 200 ppm, 1000 ppm, and 8000 ppm.3

Epldemlologlcal studies of workers employed in facilities produczng
styrene-butadiene rubber have indicated an increased, but not ststistically
significant, risk of mortality from neoplasms of the lymphatic and
hematopoietic tissues and from leukemia.4,5

Based on these data, the National Institute for Occupational Safety and
 Health (NIOSH) recommends that 1,3-butadiene be regarded as a potentlal

- occupaticnal carcinogen and teraztogen and as a possible reproductive
hazaerd.6é Due to the number of workers potentially exposed to
"1,3-butadiens and the resulting potential health risk, NIOSH researchers zare
conéuctlng an extent-of-exposure study of workers potentially exposed to the
monomer durlng productlon of 1, S—butadlene based products. S

EXPOSURE EVALUATION CRITERIA

The current Permissible Exposure Limit (PEL) enforced by the Occupat;onal
Safety and Health Administration (0SHA) for 1,3-butadiene is 1000 ppm for an
8-hour time-weighted average (TWA)./ The American Conference of
;Go#ernméntal Tndustrial Hygienists (ACGIH) has included 1,3-butadiene in
their Notice of Intended Chonges for the 1985-1986 Threshold Limit Values
'(TLVe) based upon reported animal carcinogenicity data. 8 The intended
change identified 1,3-butadiene as an "A2" industrial substance suspected of
carcinogenic potential in man. A numerical TLV of 10 ppm was proposed in
connection with the notice. o

NIOSH in their Current Intelligence Bulletin recommends that 1,3-butadiene
be regarded as & potential occupatlonal carc1nogen ané teratogen and ds a
p0931ble reproductive hazard

HISTORY AND DESCEIPTION .OF THE PLANT

Firestone Synthetic Rubber and Latex Company, owned by Firestone Tire and
Rubber Company, began operation im 1943 at Lake Charles, Louisiana,
producing styrene butadiene rubber (SER) by an emulsion process. This
operation has been shut down since February, 1983. The Lzke Charles plant



currently produces three polymers from 1,3-butadiene wia solution
polymerization process: SBR, polybutadiene rubber (PBR), and vinyl pyridine
latex (VPL) viz emulsion polymerization. Current production processes are:
2 SBR/PBR solution process which czme on-line in 1948, and 2 VPL process
installed in 1981. The facility occupies 79.2 acres and is capable of
producing 120,000 metric tons of SBR/PBR and 1,800 metric tons of VPL
annually. The plant has not been operating at capacity over the precedlng
12 month period (July 1684 to June 1935).

All three 1,3-butadiene polymers are captively used by Firestons ih their
- tire production plants, SBR is used primarily in tire treads. PBR is used

' to produce tire carcasses and 51dewalls. The VPL is used as 2 blndlng

materlal for tire cords.
"PROCESS DESCRIPTION

Productlon of SER aznd PBR is carried ocut on the Same process llne, the mzjor
difference is that PBR production does not use styrene. The 1,3-butadiene
is received viz pipeline from barge loading docks. In the production

- process (see Figure 1), 1,3-butadiene and the solvent (paraffinic °©
hydrocarbon) are purified in fractionating columns, then blended with
..styrene and polymerized in the presence of a catzlyst in a2 reaction vesssl.
After a reaction period, the resulting slurry (cement) may be treated with

" an extender oil depending on the desired end product. In the solvent
_recovery area, the paraffinic hydrccarbon solvent is driven off by steam and.
. ‘tecovered. The rubber cement product is sent to finishing where it is dried
. ‘into a sheet or crumb, and compressed into 75 pound bales wrapped in film
end crated for shlpplng

In_the production of VP latex (see Figure 2), styrene, 1,3-butadiene,
catalyst, and soap solution are combined with vinyl pyridine monomer in a
reaction vessel. After the reaction period, the unreacted 1,3-butadiene is
flashed off and recovered, and the VPL product stabilized for storage.
‘Shipment of latex is either by tank truck or rail tank. car.

Qualitv Control

Guality control (QC) samples are obtained for raw materials, resctants, and
end products. QC samples for 1,3-butadiene are taken of the incoming stock
and at two in-process locations by sample cylinders in an open-loop mode.
One QC sample of the polymer is also taken as it exits the reactor. Samples
are analyzed in the laboratory by gas chromatography. o

DESCRIPTIOI\] OF THE WORXFORCE
- The company employs a total of approxzmately 300 personnel of these 101 are

potentially intermittently exposed in the production prccess where
1,3-butadiene may be present.
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Production of SBR and PBR rubber is carried out 24 hours/day, 365
days/year. Production of VP latex is carried out 24 hours/day, 136
days/year. Four work crews rotate on a 28-day cycle, covering 3 (8-hour)
shifts per day. Maintenance personnel work only on the day shift.

Job descrlptlons for employees potent;ally exposed to 1,3-butadiene are as
follows:

Operator A ' ' Oversees the total production
: : operation. Works in control room and
assists Operator B. .

0peratbr B : Gontrol room operator and works in the
‘ Lo ' unit monitoring gauges and valves.

Operator G ‘ Works in finishing department.
' Responsible for balér and wrapping
machine.
Rover Relief Operator . ' Qualified to work as an A, B, or C
' Operator.
Instrument worke:s S ' Responsible for malntalnlng the

electronic 1nstruments.

Cleaners o Clean vessels u51ng hlgh pressure
. ‘ water. .

DESCRIPTION OF PAST WORKER EXPOSURE

Personal exposure monitoring for 1,3-butadiene was conducted By Firestone in
© 1885 using the 3M 3500 organic vapor monitor (passive dosimeter). These
monitors are not specific to I,3-butadiene; however in the evaluation of the
results it has been assumed by Firestone that all compounds identified as
containing a four carbon chain (Cg) are 1,3-butadiene since the purity of
the butadiene, as received, is greater than 99.5 percent pure. Tazble 1
presents a summary of Firestone's personal air monitoring conducted in
1985. All time-weighted average (TWA) exposures (not 8-hour) are below 1
ppm. The mean for the 56 samples is 0.14 ppm. The passive dosimeters were
reportedly analyzed according to NIOSH Method #P&CAM 127g via gas
‘chromatography.

- Maintenence on the reactors oceurs frequently, and offers a potential for
exposure to 1,3-butadiene. Pump cleaning and maintenance exposes
maintenance employees to 1,3-butadiene and other chemicals if ‘proper
decontamination procedures are not followed.

Quality control samples are collected of the incoming stock and at sewveral
points in the production process. Sample cylinders are used to collect
process samples. The sample cylinder is attached in an open-loop system by



‘TQQLEAL' SIRMARY OF FIRESTONE'S PERSONAL MONITORINS DATA FOR
C4 COMPOUNDS (1,3-BUTADIENE) AT LAXE CHARLES, LOUISIANA, 1985

Job Category

A operator, process area
B operator, process arez
Finishing operator

" tabpratory technician

© Supervisor, all areas
Tank and vessel cleaner
Tank farm pipefitter
Yard kesper

Mzchanic

 Boilermaker

- Sumpman |

Belt cleznmer

Painter

 Jenitor

- Total

- Timz-weighted average; sampling time varied from 4 to € hours.

Ks. of samples

3

-t
N

o
on

!ua e e L) W W W oW N e

Toa? exvosures

Range,
j e

wob - 0,58
KD - 0.67
KD - 0.80
ND
ND - 0.08
KD = 0.07
ND - 0.12
ND - 1.0
ND - 0.11
ND - 0.11
6,05 - 0.35
- 0.01
6.07
0.87

Rrithretic

Bearn , ppm
0.21
0.1
6.17
ND
6.05
0.03
0.07
© Q.50
0,08
0.04
0.17
0.01
G.07
0.87

0.14

B Kot detectable; assumed by Firestone to be as O ppm for computing means.



fittings and hoses to the high pressure side of a point in the process:
valves are then opened to fill the eylinder. The trapped material is
analyzed by gas chromatography in the lab. Three quality control analyses
are done regularly:

1. Purity of 1,3-butadiene (stored at the tank farm);

2. Percent conversion of monomer (after reaction); and

3. 'Percent 1,3-butadiene in paraffinic hydrocarbon solvent (in the
purification area).

Cylinder sampling has the greatest potentizl for exposure to 1,3-butadiene.
Open—loop sampling permits the escape of 1,3-butadiene to the atmosphere
thereby potentizlly exposing the emploves via inhalation and skin contact.
The sample cylinders are cleaned and purged at a central ares in the process
unit. The sample cylinders are connected to vacuum and the 1,3-butadiene is
recycled into the process. The sample cylinders are steam cleaned and color
coded so that only 1,3-butadiene is collected in the same sample cylinder.

Enzineering Controls

Engineering controls at the plant include single mechanical seals on
1,3-bButadiene pumps to prevent leakage. Figure 3 is a schematie diagram of
a single mechanical sezl. The rotating seal rings and stationary elements
~are lapped to 2 high degree of flatness to maintain contact throughout their
mutual surface area. The faces are held together by a combination of
pressures: pressure exerted by a mechanical spring and pump pressure
-transmitted through the liquid being pumped. Single mechanical sezls
represent an improvement over packed seals. PR

Slip-tube gauges are used to monitor the level of 1,3-butadiene on barges
and in tank cars. . The slip-tube gauge indicates the level of 1,3-butadiene
by releasing 2 plume of 1,3-butadiene vapor to the ambient air. = The vapor
acts as & visual signal to to the loading area technician that the '
1,3-butadiene in the tank car (or vessel) has reached z predetermined
level. . This type of gauge can be considered an engineering control to the
. extent that it negates the need for the process technician to be in closs
proxzimity to the tank port. ’

DESCRIPTION OF MEDICAL, SAFETY, AND INDUSTRIAL HYGIENE FROGRAMS

Mediczl Progrzm

The plant employs one part time physician who is at the plant one day per
‘week and one full time nurse. The company conducts pre—employment and

" annual physicals for all employees. The annual physical is a general exam
by the plant physician and includes an eye exam, hearing test, and blood
pressurs test. Other tests are conducted in addition to the physicals for
certain job categories: painters, insulators, and others who use
respirators receive pulmeonary function tests and chest x-ray; those

-7 -
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personnel exposed to seolvents have znnuzl urine and blood tests. All
personnel receive a2 blood and urine test every two years as part of their
physical.

Szfetvy Progran

The personnel manager maintains an organized safety program. A central
safety committee, composed of top management and general foremén, meets
monthly. This committee alsc meets with the union committee once a month at
.which time safety issues are discussed.

The personnel manager supervises the safety engineer as well as 10 plant
employees responsible for plant protection (security) and fire safety.
Plant safety personnel alsc issue permits for hazardous operations such as
vessel entry, valve blinding, stack line repair, etc. Quarterly safety
audits are conducted by the szfety manager and plant safety personnei.

Use of protective equipment is extensive at Firestone. Hard hats, safety
glasses, and gloves are issued to all production personnel. Rubber, cotton, -
and vinyl gloves are used, depending on the job performed. Safety shoes are
not required but are provided by the company at wholesale cost to the
employees. Respirators are required for two job categories:  field lzab
samplers and maintenance personnel. Half-face organie vapor respirators are
used. Scott air-pacs and dust respirators are alsc available. The ‘

employees are instructed in the proper use of the respirator. A resplrator
‘ fit test program is available for those jobs requiring respirators.

_Showers ané clothing change areas are prcv1ded Smoking is permitted only
in desxgnated areas. : I '

Tndustrizsl Hygiene Program

The plant conducts a gsemi-annual assessment of paraffinie hydrocarbon
solvent, benzene, styrene, 1,3-butadiene, acetone, toluene, asbestos, and
noise exposures. The 3M passive dosimeter is used for personzl samples
(except asbestos). Ventilation measurements of the laboratory hoods are
taken with a velometer. Noise measurements are conducted with a sound level
meter znd noise dosimeters. Industrial hygiene samples are taken by the
safety engineer. -

The company reportedly contracts S&B Engineering Laboratories for znalysis
of 1,3-butadiene samples by NIOSH P&CAM 127. No exposures in excess of
1 ppm have been reported for 1,3-butadiene.

DESCRIPTION OF PERSONNEL REGORD SYSTEM
Firestone maintains personnel records on both current and terminated

employees. Original records dating back to 1943 are stored on microfilm and
available through John Hopkins University in Baltimore, Maryland.



‘Personnel records describe the job category and work history for each
employees. The following information is recorded on each record:

Job'class'(updated)
Pay scale (updated)

1. HName
2. Seccial Security Number
3. Dzate of birth
4, Age
5. Race
6.
7.

Employees are unlonlzed however, the union does not maintain memhershlp or
death benefits records.

SAMPLING AND ANALYTICAL METHOD FOR BULK POLYMER SAMPLES

‘Because polymers are further processed inte finished products, it was one of
the intentions of this study to analyze the polymer(s) produced at the
survey site to determine the potential for release of 1,3-butadiene monomsr

at temperatures typical of various fazbrication processes employed in the
" manufacture of finished products which used the polymer. Therefors, a bulk
- polymer sample(s) was obtained at each site and then analyzed for ‘emanation
* of free monomer at three predetermined temperatures: 1) ambient, 2) highest
:_pQLYmer process temperature, and 3) highest estimated end use temperature.

The method for anélysis of the bulks was developed by the Measurement

Research Support Branch of the Division of Phys1cal Sciences and Engineering
at NIOSH : :

'Sampliﬁg System Description

A Tekmar Model 4000 Automatic Dynamic Headspace Concentrator combined with
the Model 4100 Hezated Sampler Module and Model 1000 GCapillary Interface wzas
used throughout this study for the bulk sample analysis. The basic
operating principle of this system is as follows: residual organie
compounds diffusing from the bulk metrix (placed in an enclosed sampling
tube) are removed by purging the enclosed sampling tube with inert gas
(helium) followed by subsequent analysis in a gas chromatograph. The Hested
Szmpler Module alleows the bulk matrix to be heated at a specified controlled
temperature variable from ambient to 2009C. The organics removed from the
_sampling tube ate next swept to a porous pelymer adsorbent (Tenax) and
trapped. The adsorbent is then heated and backflushed to release the
organics, which are then swept onto the head of z capillary column via the
Capillary Tnterface Unit. This capillary interface operates on the’
principle of cryofocusing. The interface freezes (using liquid nitrogen)
the desorbed sample from the Concentrator inte a narrow band on the
injection end of a fused silica precclumn. The focused sample is then flash
heated and injected into a gas chromatograph.

- 10 -



Sampling System Conditioﬁé

The system described involves the setting of numerous temperature and time
parameters that had to be predetermined before any analytical work could be
accomplished. After preliminary work with the 1,3-butadiene standard the
settings listed in Table 2 were chosen and used throughout the study.

TABLE 2
SAMPLING TIME AND TEMPERATURE VARTAELES .
- USING THE DYNAMIC HEADSPACE CONGENTRATCR, TEKMAR MODEL 4000

- -Sample Chamber Temperature ‘. Variable 30°9C (ambierit) to 2000C

© Sample Transfer Lines & Valves 1509C
' Sample Chawber Preheat Time 0 min (amblent), 5 min (heated samples)
_ Sample Wet Purge Time .5 min ‘
Purge Flow | © 40 ¢ce/min
Trap Desordb Temperature 2009¢
Trap Desorb Time : 4 min
- Trap Bake Cut Temperature : 2209¢
Trap Bake Out Time : 15 min

‘Due to the high sensitivity of this system, sample size, especially with
hezted samples, had to be kept smzll to avoid overloading or contaminating the
Tenax trap irreversibly with generated organic compounds. Twenty to 30 mg
portions of the bulk polymers were weighed and used for sampling. (Even with
these small amounts the system was often foutid to be heavily contamznated with
hlgher b0111ng organlc materlal after analysis of a sample.)

-Analytlcal Instrumentatlon and Conditions

o A1l bulks were initially screened using the Dynamic Headspace Concentrator .

. interfaced directly to an HP 5840 gas chromatograph (GC) equipped with a flams
jonization detector (FID). A 30-meter DB-1 fused silieca capillary columm,
"0.25 mom I.D., and 1.0 um film thickness was used for zall anzlyses. The column
was temperature programmed from 359C to 260°C at a rate of 15%/min after

an initial hold time of 2 minutes. 1,3-butadiene eluted at about 2.0- 2 2
minutes under these analytical conditions.

Pogitive identification of the presence of butadiens in selected samples was
accomplished by interfacing the headspace unit and GC column directly intoc an
HP5982A mass spectrometer (MS). Samples were reanalyzed under the same
concentrator conditions except that the GC effluent was passed into the mass
spectrometer ion scurce rather than & FID. Samples were scanned from 35 to
200 =ztomic mass units (amus) to obtain the mass spectra. The presence of
1,3-butadiene was specifically looked for by monitoring for the m/e 54 iocn. A
1,3-butadiene gas standard was run by mass spectromeiry to obtain a standard
reference spectrum and GS/MS retention time data for comparison. Standards in
- the same range as used for the GG/FID calibration were also analyzed by GC/MS.

- 11 =



Calibration and Standards

Quantitation of 1,3-butadiene released from the polymer bulks was performed by
GC-FID. GC/MS was used for confirmation and identification only. Certified
(+ 2%) 37 liter Scotty IV eylinders of 1,3-butadiene in nitrogen were used for
standards (obtained from Scott Specialty Gases). A one-liter Tedlar bag was
filled from this cylinder for use in obtaining the standard aligquots. This
. bag was evacuzted and refilled with new 1,3-butadiene standard every 2-5

days. The 1,3-butadiene standard appezared stable in the Tedlar bag for at
least 5 days. Various 0.1-5.0 ce aliquots of 1,3-butadiene from the bag were
taken using gas tight syringes and injected directly into the purge stream of
the heated module sample tube. Standards were subjected to the same purge and
trap conditions as the szmples., An 1n1tlal calibration curve was constructed
using multiple runs of varying amounts of a 9.51 ppm calibrated 1,3-butadiene
gas standard. Each day at least two standard runs were made and amocunts
calculated against this curve to make sure the system was performing .
satisfactorily.

At the lower range of an analytical method, it may not be possible to
confidently attribute an instrument response to the substance in question.
~The point at which instrument response can confidently be attributed to the
contaminant being measured is called the "limit of detection”™ (LOD). If an
instrument response is attributed to the contaminant, it mzy be present at
such low levels that the confidence interval for the results reported mey be

excessive. The point at which the range of possible values are within
acceptable limits is called the "limit of quantitation™ (LOQ). These limits
were calculated from the statistics of the calibration curve.

Under the analytical conditions previously described the limit of detection

~ (LoD) for butadiene was approximately 1 ng per injection. Based on an initial

- gample weight of - 25 mg (actual weights used varied from about 20 to 30 mg for

_ SOlldS), the LOD per sample was about 0.04 ng/mg or 0.04 ppm by wezght The
llmlt of quantltatlon (LOQ) was 0.2 ppm by weight.

.Sample Analysis

The following general procedure was used for the bulk samples: One 20-30 mg
portion of the bulk was weighed out and put into the sample tube. An initial
ambient run was made on all samples at 300C.  If little or no butadiene was
detected at this temperature, the same portion of the bulk was subjected to
the next higher predetermined temperature and reanalyzed. .The procedure was
repeated for az third temperature if applicable. ' :

If 1,3-butadiene was detected in the sample at a certain temperature, that
same portion of the bulk was then reanalyzed at the same temperature again,
two or three times if necessary, until little or no additionzl butadiene was
evolved. The sample then progressed to the next higher temperature and ths
process repeated if necessary.
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Only samples suspected of containing 1,3-butadiene at a level zbove the LOQ
(0.2 ppm) were reanalyzed at a later date using GC/MS to positively confirm
the presence of 1,3-butadiene.

Analviical Results

NIOSH researchers obtained bulk samples of the polymers produced at Flrestone
to determine if the product was 2 potential source of exposure to
1,3-butadiene. The analytical results of the bulk analysis of the styrene
butadiene rubber, polybutadlene, and vinyl pyridine latex samples are shown in
Table 3. :

Table 3. Bulk Analysis of 1,3-Butadiene Polymer
Samples from Firestone Synthetic Rubber and Latex Company

Lake Charles, Louisians

Sample Heating Bulk Sémple

Sample ‘ Temperature(°C) Analysis (ng/mg)
 sBR L ‘ 30 : . TraceX
: ‘ ‘ B ‘ 100 : : Trace
180 IR Trace
PBR . | . 30 - . ONDEX
' ' : o 100 : . ND
180 ' ND
VEL | U 30 o 16. gk

%

‘ Trace 1,3-butadiene present but at low levels, i. e, range of 0.04~
0.2 ng/mg by weight :

**%  ND = Non-Detectable <0.04 ng/mg

*%% Mags Spectrometry Confirmation

xFlgure 4 is the mass spectra of the VPL bulk at 30°9C which indicates a 16.5
ng/mg by’we1ght of 1,3-butadiene and Figure 5 is the mass spectra af the SBRE
-bulk at 180°9C which indicates a trace of 1, 3—butadlene.

DISCUSSION

‘Firestone Synthetic Rubber ané Latex Company, manufactures styréne butzadiens
rubber, polybutadiene rubber, and vinyl pyrlélne latex at the Lzke Chariles,
Louisiana, facility.

The company has conducted personal ané arez monitoring using passive
dosimeters. All monitored TWA concentrztions, as reported by Firestone, are
below 1.0 ppm. The weighted mean TWA exposure for 211 job categories
monitored was 0.14 ppm. The samples were not time-weighted to 8 hours.
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Open-loop sampling techniques are used.for coiLection of quality control bomb
samples. Adequate personal protective equipment is used during sampling and
maintenance activities.

211 1,3-butadiene pumps have single mechanical seals and slip tube gauges are
used to monitor the levels of 1,3-butadiene in barges and in tank cars.

COUGLUSTONS

Based on the analytical results of the analysis of styrene butadiene rubber,
polybutadiene, and the vinyl pyridine latex samples, Firestone meets the
requirement established by NIOSH for consideration as a candidate for an
in-depth industrial hyglene survey. (One of the criterion requires that
1,3-butadiene be detected in the bulk sample anzlysis.) The analytical
results (see Table 5) indicate detectable levels of 1,3-butadiens in the vinyl
pyridine latex samples (16.5 ng/mg by weight) and trace amount of SBR (0.04 -
0.2 ng/mg by weight). The personal air monitoring data is not specific to the
individual polymers and is reported by Firestone as total G, compounds but

is assumed by Firestone to be 1,3-butadiene. It is difficult to directly
_associate potential for exposure with the individual polymer.

In summary, there is analytical evidence to indicate that the work environment
at Firestone presents a potential for exposure to 1,3-butadiene. " Thus
Firestone is considered =z potential candidate for an in-depth industrial

. hygiene survey for the determinztion of the extent of exposure to
1,3-butadiene.

RECOMMENDATIONS
The feported exXposures to 1;3—butadiene'at the Firestone, Lake Charles,
Louisiana, plant are low. However, consideration should be given to

installation of a closed-loop sampling system that would further reduce the
potential for 1,3-butadiene exposure to operators collecting QC samples.
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