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ABSTRACT 

The National Institute for Occupational Safety and Health (NIOSH) selected 
the styrene-butadinc rubber (SBR) process at two adjacent, very similar 

-SBR production facilitjes in r.he Port Neches, Texas area for an industrial 
hygiene and epidemiologic evaluation. This report addresses the ing.ustrial 
hygiene portion of the study. 

NIOSH industrial hygienists collected personal and area air samples for 
the target chemicals, which are styrene, butadiene, and ben~ene. All con­
centrations were ,rell below legal and recommended maximum levels of the 
Occupational Sa'tety and Health Adminstration (OSHA), the American Conference 
of Governmenta.l Industrial Hygienists (ACGIH), and NIOSH. Samples were also 
collected for particulates, and concentrations below OSHA standards and 
ACGIH recommendations were found. Several other organic compounds were also 
identified. 

The low levels of contaminants found could not be linked with any health 
effects. However, contini,ed attention to routine industrial hygiene 
surveillance, installation and maintenance of leak-free equipment, training, 
and personal protective equipment is recommended; also, preemployment physical 
examinations should be provided. 
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INTRODUCTION 

The Williams-Steiger "Occupational Safety and Health Act of 1970" (PL 91-596) 
was passed into law 11to assure safe and healthful working conditions for 
working men and women •.• " The Act established the National Insti tm:e for 
Occupational and Health (NIOSH) in what is now called the U.S. Department 
of Health ancl Hur.ian Services. NIOSH has been given authority and responsibility 
under the Act to conduct field research studies in industry and develop 
needed information regarding potentially toxic substances or harmful physical 
agents. Section 20(a)(7) states that NIOSH shall conduct and publish 
industry-wide studies of the effects of chronic or low-level exposure to 
industrial materials, processes and stresses on the potential for illness, 
disease or loss of functional capacity :l.n aging adults. 

Styrene-butadiene rubber (SER) is the most widely used rubber in the world 
and the mo~t important synthetic rubber. SllR is a copolymer of styrene and 
butadiene. Upon discovery of eight leukemia cases among the employees at 
SBR facilities in the Port Neches, Texas area, representatives of the rubber 
industries requested that NIOSH investigate this occurrence. As a part of 
their research responsil:<.lity, NIOSH then selected the SBR production process 
for an industrial hygiene and epidemiologic evaluation. A review of current 
literature- revealed the following. It is reported that wol:'kers in the SBR 
industry zX~erience a three-to-five-fold relative risk of dying from ly~phatic 
leukemia. ' Other reports state that there is a significant excess of deaths 
due to neoplasms of lymphatic and hematopoietic tiss2e 0 among certain job 
classes and age groups in the SBR process industry. ,J Further substan­
tiation of the hazards of the SBR production process was given in the findings 
of the joint United Rubber Workers (URW)/industry sgonsored epidemiologic 
investigation of 1976 c0nducted by McMichael et al. This study reported 
that workers employed in a facility where synthetic rubber was being 
manufactured had a 6-fold relative risk of dying from lymphatic and hema­
topoietic malignancies, and a 4-fold relative risk of dyj ng from lympha t~.c 
leukemia as compared to other rubber workers who had not worked in synthetic 
rubber production. 

The current NIOSH study, entitled "Mortality and Industrial H,;-giene Study 
of Styrene Butadiene Rubber", is a retrospective mortality and industrial 
hygiene study of employees involved in SBR production. The results will 
be used to determine the nature of the association, if any, between SBR 
production and leukemia, as well as to isolate critical operations which 
contribute to the association. This report describes the industrial hygiene 
portion of the study. The epidemiologic portion of the study is described 
elsewhere; 7 th~ relevant epidemiologic findings included a 2-fold excess, 
which was not statistically significant, of leukemia among workers at one 
plant, and a significant (0.05 p 0.1) increase (SMR=278) in leukemia among 
individuals who worked at that same plant during 1943, 1944, and 1945. 

Industrial hygiene walk-through surveys- were conducted at Plants A and B 
during the week of April 1, 1976 to assess the feasibility of an epidemic­
logic investigation. It was determined that a suitable study population 
existed among these SBR production workers. A preliminary industrial hygiene 
survey was conducted the week of May 11, 1976, to validate a sampling method 
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for styrene and butadiene to be used during the in-depth investigations. 
Two in-depth industrial hygiene surveys were then conducted, one July 12-16, 
1976 and the other April 11-14, 1977, in order to charact~rize the environment 
of the two SBR pl~nts under study with respect to worker exposure to organic 
chemicals and solvents, specifically styrene and butadiene. 

DESCRIPTION OF PLANTS SURVEYED 

Plant A and Plant B were both constructed in the early forties, under U.S. 
Government financing. Production under government ownership continued until 
1955 when, under the Rubber Disposal Act, the two plants were acquired 
separately by private industry. 

The two facilities are adjacent and similar in size, construction and 
arrangement of production areas. A detailed look at the production area 
is provided by Figure 1, the SBR production area layout. This figure indicates 
the three main production units as the Reactor Building, the Recovery 
Building, and the Process Building. In the figure, one of the process "trains" 
is indicating the flow of the process while the other points out the process 
equipment that is listed ·in Table 1. The Reactor and Recovery areas are 
small~r and more open relative to the Process Building. The tank farm area 
(not shown in Figure 1) is outside except for the pump houses and operator's 
office. This arrangement helps to keep exposures to raw chemical products 
low in this part of the plant. 

Production at Plants A and B has continued since their purchase with SBR 
and emulsion rubbers as the main products. Technological improvements have 
been made through the years in an effort to improve product quality and 
versatility, and more recently to improve efficiency and economy. One of 
the first major improvements on the basic process was the adoption of con~ 
tinuous processing. Another early major improvement arose from the use of 
more active-i·adical initiating syst1ms which a.llowed polymerization at lower 
temperatures with high conversions. 

At the time of the surveys, production at both plants was reported to be 
at normal capacity. In 1977, production fo8 these two plants was reported 
to be around 326,000 metric tons annually. 

PROCESS DESCRIPTION 

The manufacturing process used in Plant A and Plant B consists of three 
basic steps. The styrene and butadiene are first polymerized in the "Poly­
merization Unit" which consists of a number of reactor trainl;. Next, unreacted 
monomers are recovered in the "Recovery Unit". Finally, in the "Process 
Unit", the polymer is separated from the latex and dried. The details involved 
in each 11 Unit" operation may vary from Plant A to Plant Bin that throughput, 
extent of polymerization, other process variables, and chemical components 
other than styrene and butadiene are not necessarily the same. Figures 2 
and 3 provide a flow chart and simplified material balance for a typical 
SBR process. 
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Styrene-butadiene rubber is a copolymer of styrene and butadien1 monomers, 
and is madr. using a continuous emulsion polymerization process. A typical 
emulsion system contains water, monomers, an initiator and an emulsifier. 
An initiator system of organic peroxides is used in combination with a 
mercaptan (for regulation of polymer chain length) to polymerize butadlene 
and styrene. The initiator provides free radicals needed to start and sustain 
the polymerization reaction. 

The emulsion charge mixture, containing ingredients in carefully controlled 
proportions, is charged continously into a series of agitated reactors, 
maintained at proper conditions such that ti1e required degree of conversion 
is reached at the exit of the last reactor. The percent of polymerization 
accomplished in a specific reactor of the train depends primarily on retention 
time, i.e., the greater the retention time, the greater the percent of poly­
merization. The rubber quality and rate of reaction both fall off as poly­
merization proceeds, and it is customary to stop the reaction short of com­
pletion. The termination of the reaction is effected by the addition of 
a "shortstop", a strong reducing agent, which reacts rapidly with free 
radicals and oxidizing agents, thus destroying any remaining initiator and 
preventing any further polymerization. 

Recovery of U!lreacted monomers is an essential step in economical synthetic 
rubber production. Therefore, the polymerized latex emulsic~s (containing 
unreacted butadiene and styrene monomers), next flo1, into "blow down" tanks 
where they are sparged with steam as the emulsions fl_ow continuously to 
the Recovery Buildings. Butadiene is permitted to bubble out as the emulsions 
pass through a series of flash tanks operating at progressively reduced 
pressures. The butadiene vapors are then compressed, condensed and returned 
for reuse. Styrene is removed from the essentially butadiene free emulsions 
by steam stripping, condensation and decantation. The recovered styrene 

-is also returned to the tank farm. 

The latex emulsions are then pumped to the processing area. An antioxidant 
is added to protect the product from oxidation during storage. The latex 
is finished J:,y blencling with oil, partially coagulated with brine, and then 
fully coagulated with dilute sulfuric acid. The resulting rubber "crumbs" 
are then washed, dewa tered, dried and baled for shipment. 

The addition of petroleum oils while processing high molecular weight rubbers 
renders them extremely tough and results in improvements in quality.

9
Approxi­

mately 70% of the SBR produced in the United States is oil-extended. 

It should be noted that the equipment used for rubber polymerization is 
versatile and that different rubber recipes can be used. Many variations 
and refinements have been developed which make possible improved products 
with distinc~ and unique properties, but the underlying procedure is the 
one described above. 

DESCRIPTION OF THE WORKFORCE 

During the time of the surveys Plant A employed approximately 650 workers, 
of \,hich 200 were in the management area. Plant B employment was 47 5 with 
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1-15 being in management. The rest of the employees were considered as working 
in product.i.,)n, including the laboratory and engineering. A breakdown of 
hourly workers by collective bargaining unit and the number of employee 
members is in Tables 2 and 3. Job classifications for Plant A and Band 
corresponding job descriptions are in Appendix I. 

The occupation title, job classification and description give a good indica­
tion of which employees are involved in production, eith•~r directly or 
indirectly. Occupational titles can be correlated to the sampling results 
in Appendix III. 

SAMPLING METHODOLOGY AND ANALYTICAL TECHNIQUES 

There is a myriad of chemicals used in the production of SBR. This fact 
made it difficult to pinpoint the one, or ones, that could be responsible 
for any health problem associated with over-exp~sures. It is not difficult 
to imagine that synergistic efftcts may be prese11t. Styrene and butadiene 
were chosen as target chemicals for this study, because they are the major 
components in SBR. Ben~ene was chosen because of its known leukemogenic 
activity. Limited sampling was done for the particulates carbon black and 
OMYA BSH-20 (a calcium carbonate compound substituted for talc); also a 
limited number of organic vapor samples were subjected to GC/MS analysis 
for detection of the other organic compounds present. However, charar.terization 
of the total production environment with respect to the target chemicals 
was the primary objective of the study. Personal exposure monitoring was 
conducted mainly on the first shift employees at both plants. Personal organic 
vapor (OV) and total particulate (TP) samples were collected at Plant A, 
while personal and area OV and personal TP samples were collected at Plant. 
B. 

Environmental monitoring was accomplished by using sampling pumps to draw 
air through the collecting substance, such as activated charcoal, or poly­
vinyl chloride filters. Personal samples w~re obtained by ~ttaching sa~ple 
collection apparatuses to the shirt collars or lapels of the employees, 
in a manner that would least interfere with their job functions or freedom 
of movement. The sampling pumps were secured to the workers' belli_S· The 
pumps and collection apparatuses were connected by plastic Tfgon tubing. 
Area samples 1,ere collected in desired locations using the same type of 
sampling equipment as used for personal samples. 

Organic Vapor Sampling 

Preliminary sampling was conducted at an SBR .facility similar to Plants 
A and B to validate a sampling method. At that time, two standard 150 mg 
coconut shell charcoal tubes were used in series for collection. There was 
no breakthrough of styrene or butadiene upon analysis. Accordingly, the 
decision was made to use a single tube for collection at Plant A. 

Plant A -·---
Sampling was conducted at Plant A on July 12-15, 1976. The sampling train 
included a s.ingle 150 mg coconut shell/charcoal tube and either & Sipin 
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or DuPont sampling pump. The flow rate was calibrated to either 50 or 100 
cc/min. Full period consecutive sample measurement, with the average sampling 
time being four hours, was employed at this plant. Flow rates through the 
sampling train were determined both bef,)re and after sampling. 

Directly after sampling, the charcoal tube samples were stored in a refrig­
erator freezer section until they were sent to the analytical laboratory. 
A total of 164 individual samples were collected and submitted. Two tubes 
were lost in transit. The chemist looked for the presence of butadiene, 
styrene and benzene specifically, using N.IOSH method number P&CAH 1:27. A 
copy of this method is in Appendix II. This method has a limit of detection 
of 0.01 mg for all three compounds. 

A large percentage (82.6%) of the samples with detectable ~utadiene con­
centrations collected at Plant A showed breakthrough or ,11igration of butadiene 
from the adsorbing section to the backup section. Butadiene was found on 
the backup sections at very low front section loadings, e.g., 0.02 mg. Due 
to this problem, monitoring at Plant B was conducted using two charcoal 
tubes in series to isolate the breakthrough cases and minimize the chance 
for migration. The entire first tube, called Tube "A", was considered the 
adsorbing section and the entire second tube, Tube 11 13 11 was considered the 
backup section. 

Plant B 

Environmental OV sampling was conducted on Aprik 11-14, 1977, at Plant H. 
A sampling train consisting of an MDA Accuhaler sampling pump operating 
at a flow-rate of 20 cc/min., determined by a limiting orifice and two 
150-mg charcoal tubes in series, was used for personal sample collection. 
At this lower flow rate and with the tubes in series a full period single 
sample measurement strategy was employed. A total of 113 breathing zone 
samples were taken. Sampling time averaged about six hours. Ten area OV 
samples were collected using Sipin pumps, at a flow rate of 200 cc/mi::!, 
and two charcoal tubes in series. Area sampling was done in suspected high 
concentration zones throughout the production area. 

After sampling, the charcoal tubes were capped and stored in a refrigerator 
freezer section. At the end of the survey the personal OV samples were kept 
in storage and the ten area samples were given to an analytical laboratory 
for a detailed gas chromatograph/mass spectrometer (GC/MS) analysis. This 
technique was utilized to identify other substances present in addition 
to.the target chemicals. Of special interest was benzene, because very little 
was detected in the Plant A samples (only a few samples showed the rr.inimum 
detectable level). 

The GC/HS analysis proceeded as follows. Initially, two "A" charcoal tube 
and two 11 B11 charcoal tube samples were desorbed with 0.5 ml of carbon disulfide 
and analy=ed by the GCh1S system. Both of the "A" samples showed the presence 
of some noticeable components while the 11 B11 samples did not show any ex­
traneous peaks. Hence, only "A" portions of the collected samples were in­
vestigated after the initial attempt. 



Because ~hese area OV samples showed the presence of chemicals in addition 
to the target chemicals, ten of the breathing zone OV samples were randomly 
chosen for GC/MS analysis. None of these samples showed any extraneous peaks 
on the reconstructed total ion chromatogram, and therefore, no other breathing 
zone sampl_es were tested in this manner. At this point, the rest of the 
breathing zone samples were sent to the analytical laboratory for analysis 
according to NIOSH method number P&CAM 127 (See Appendix II). 

It should be noted that the personal samples from Plant A had both the front 
and backup sections desorbed and analyzed. Alternatively, the Plant B personal 
samples were done by desorbing and analyzing all of the front sections ("A" 
tube) while only random backup tube ("B" tube) analysis was done. 

At each plant two tubes containing charcoal from the same batch as the sample 
tubes were treated in the same way as the sample tubes, except no air was 
drawn through them. Both ends of each tube were broken off and the tubes 
resealed using the plastic caps provided by the manufacturer, and they were 
stored with the samples. These tubes served as blanks. No blank correction 
was shown to be necessary in analysis. 

Total Particulate Sampling 

Plant A 

Four TP samples were collected in the process area of Plant A to evaluate 
exposure to OHYA BSH-20, a white powdery compound which. is applied to the 
finished rubber product in order to prevent adhesion. A chemical analysis 
of this OHYA BSH-20 showed it to be a calcium carbonate compound. 
Traditionally, talc is used for this purpose. 

Tared MSA FWS-B filters (5- m pore-size) contained in Millipore three-piece 
cassettes were used. Suction was provided by MSA Model-G sampling pumps 
at a flow-rate of 1! liters per minute or greater. A gravimetric analysis 
of these s2.mples was later performed. 

Plant B 

Two TP samples were collected at Plant Bin the carbon black unit, and were 
subsequently analyzed for this substance using NIOSH method number S-262. 
The sensitivity of this method is 0.3 - 2.0 mg for a 200-liter sample, and 
is enhanced when collecting larger sample volumes. The sampling train consisted 
of tared Gelman YM-1 PVC-film filters in Millipore three-piece cassettes. 
HSA Hodcl-G pumps provided a flow rate of at least 1.7 liters per minute. 

All TP samples collected at both plants were personal breathing zone type. 
The cassettes were attached to the collars or lapels with metal clips and 
to pmnps on ~he workers' belts via rubber tubing. 

Blanks were prepared for each of the total particulate sampling instances 
by placing the appropriate filters in cassettes but drawing no air through 
them. No blank correction was necessary for these sa~ples. 
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SAMPLING RESULTS 

ORGANIC VAPOR SANPLING 

Standards 

The Occupational Safety and Health Administration (OSHA) standard for styrene 
is presently an 8-hour time-weighted average (TWAJ of 100 ppm, a ceiling 
value of 20018pm, and a peak excursion value of 600 ppm for 5 minutes during 
any 3 hours. The American Conference of ·Governmental Indust~ial Hygienists 
(ACGIH) Threshold Limit Values (TLV) for styrene are currently 100 ppm for 
an 8-hour TWA and 125 ppm for a Short Term Exposure Limit (STEL) which may 
be equalled for 15 minutes continuously, 4 times per day, with at least 
60 minutes between exposure periods. Howev'J:f, ACGIH has proposed a change 
in the TLV to 50 ppm TWA and 100 ppm STEL. 

The OSHA standard for butadiene is an 8-hour TWA of 1000 ppm, 10 'f?ile the 
ACGIH TLV is 1000 ppm for an 8-hour TWA and 1250 ppm for a STEL. 

The OSHA standard for benzene is currently 10 ppm for an 8-hour TW,\, with 
a ceiling of 25 ppm and a ~5ak excusion of 50 ppm for 10 minutes during 
an 8-hour shift permitted. - SilJlP arly, the ACGIH TLV is 10 ppm for an 8-
hour TWA and 25 ppm for a STJ~· However, NIOSH has recommended u. standard 
of 1 ppm for a 2-hour sample . 

Plant A 

Results of the half-shift styrene and butadiene sample from Plant A can 
be seen in Table III-1 of Appendix III. It was possible to construct 57 
styrene and butadiene full-shift TWA's from this data. These are presented 
in Table III-2 of Appendix III by occupational title and operation. Statistical 
summaries comparing Plant A with Plant B by job title are presented for 
styrene and butadiene TWA's in Table 4 and 5, respectively, in the text. 
(It should be noted here that for statistical calculations, a value of half 
the detection limit was used fo1J8amples below the detection limit, in 
accordance with the L/2 me.thod. 

Styrene 

The styrene TWA's ranged from less than 0.05 to 4.44 ppm; 38 cf them were 
less than 1.00 ppm, 13 ranged from 1.00 to 1.99 and 5 were between 2.0 and 
3.99 ppm, inclusive. One TWA was above 4.00 ppm at 4.44 ppm. 

Butadiene 

The full-shift TWA's for BD ranged between less than 0.10 ppm and 4.82 ppm. 
Of the 57 TWA's, 39 were less than 1.00 ppm, 11 ranged from 1.00 to 1.99 
ppm, 5 ranged from 2,0 to 3.99 ppm, while 2 were above 4.0 ppm. (See Table 
III-2 of Appendix III.) 

In 76 of the half-shift samples with detectable levels, BD was present in 
the backup section above one-third of the level in the :rrimary adsorbing 
section. 
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Benzene 

Benzene was detected ir. only three samples (tube numbers 193, 194, and 309). 
These samples each contained 0.01 mg benzene and were collected on July 
15, 1976. Corresponding atmospheric concentrations were 0.08 ppm, 0.14 ppm 
and 0.08 ppm, respectively. 

Plant B 

These results were obtained from an average sampling time of six hours. 
However, since there were no significant changes in operation and the SBR 
process is continuous, these are believed to be representative of 8-hour 
TWA's. Statical summaries presented by job title comparing Plant A to Plant 
Bare in Table 4 for styreo~ TWA's and in Table 5 for butadiene TWA's. (As 
in Plant A, the L/2 method'-~ of using half the detection limit as a value 
for samples below the detection limit was incorporated when calculating 
statistical parameters). 

Styi·ene 

Of the 103 personal samples analyzed for styrene, 35 were found to have 
detectable levels in the 11 A11 tubes. Corresponding styrene concentrations 
ranged from 0,04 to 12,33 ppm, No styrene was detected in any analyzed 11 B11 

tubes. Two-thirds of all detectable samples (23 of them) indicated atmospheric 
concentrations below 1.0 ppm. Seven ranged from 1,0 to 2.99 ppm and five 
ranged from 6.0 to 12.33 ppm, with the two highest being tube numbers 30 
HA 11 and 115 "A" at 9.86 and 12.33 ppm, respectively. 

Two-thirds of the total number analr~ed for styrene (68 samples) ·were found 
to be below the limit of detectior,. These results are presented in Table 
III-3 of Appendix III by occupational title and date. 

Butadiene 

Fifty of the 103 personal sample "A" tubes· analyzed for BD were found to 
have detectable levels. Sixty-six percent of these samples indicated at­
mospheric concentrations less than 2.0 ppm. Thirteen samples indicated 
concentrations between 2.0 and 50.0 ppm, and four ranged between 50,0 and 
175.0 ppm. The two high samples were numbers 1 "A" and 196 "A" indicating 
144.55 and 174.14 ppm respectively. (See Table III-3 of Appendix III) 

Of the 103 samples analyzed for BD, 53 were BLD. Also, three samples had 
detectable lernls in the "B" tube. The sample numbers were 196, 35 and 45. 
Corresponding enivrornnental concentrations were 174, 102 and 0.899 ppm, 
respectiYely. 

Other Chemicals 

Ten area samples ...-ere submitted for GChlS analysis. Results for these are 
listed in Ta1'le III-4 of Appendix III. This al'J.alysis was performed to ascertain 
the prescn,ce .::,f ch.-micals other than the target chemicals, not for the pt1rpose 
of obtaining ;itmospheric concentrations. 4-vinylcyclohcx-1-cne (a butnJlcnc 
dimer), ethyl bcn::cnc, toluene and some methanes were the major components 
found. 
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TOTAL PARTICULATE SAMPLING 

Standards 

The OSH1 standard for a totlO dust sample of the nuisance du3t 1fype is 
15 mg/m for an 8-hour TWA, while t~e

1
5CGIH TLV is 10 mg/m. The OSHA 

stan1ard for carbon black is 3.5 m3/rn; simil11ly, the ACGIH TLV is 3.5 
mg/m for an 8-hour TWA and 7 mg/m for a STEL. 

Plant A 

Four TP samples were collected at this f~cility. Sample volumes averaged 
515 liters. A3mosphe~ic dust concentrations found were 0.62, 0.72, 1.13 
and 2. 53 mg/ m • Results are in Table III-5 of Appendix III. 

Plant B 

Two TP samples were collected at Plant B. Sample volumes were 512 and
3

602 
liters. Sample envirorunental concentrations were 0.252 and 0.505 mg/rn. 
Results are in Table III-6 of Appendix III. 

DISCUSSION 

Occupational titles have been identified in a survey of two SBR manufacturers 
for which exposure to styrene and butadiene has been assessed. Full-shift 
TWA concentrations have been determined for individuals in these occupational 
titles. 

There is not complete uniformity in the duties assigned to each occupational 
title between the two plants. However, task assignments are not so different 
as to make comparison of exposure levels between plants invalid. Some general 
observations are possible based on the results summarized in Tables 4 and 
5, as well as in Tables III-2 and III-3 of Appendix III. Styrene exposures 
are consistently higher in Plant A than in Plant B, by job classification 
as well as overall. However, BD exposures are consistently higher in Plant 
B than Plant A. A comparison of the geometric means and 95% confidence limits 
of Plant A and Plant B "overall" provides striking confirmation of this 
observation, both for styrene (Table 4) and butadiene (Table 5). These observa­
tions could be reflecting differences in engineering controls between the 
two plants. 

In these plants, as in most plants whose processes are of the closed con­
tinuous type, the higher exposures were experienced by those whose occupa­
tional duties include quality control sampling and analysis and maintenance 
or repair during system breakdown. Specifically, relatively high styrene 
exposures were experienced by co;i_g. operators, drier operators, maintenance 
people, utility people, and laborers, among others, while relatively high 
butadiene exposures were experienced by electricians, head reactor and re­
covery operators, instrument men, lab technicians, shift testers, and tank 
farm operators, among others. There seemed to be no outstanding exposures 
in either plant; in fact, all exposures in both plants were well below current 
OSHA standards, 



Exposures to dusts and other particulate matter were also below the OSHA 
standards. At this type of chemical plant there are only a couple of areas 
where a dust exposure problem might arise. These areas are the packaging 
area where talc or a similar substance is used, and the carbon black area. 

CONCLUSIONS 

With recent concern about the possible carcinogenic hazard from exposure 
to :industrial chemicals, it is reasonable to consider control methods that 
wil: minimize human exposures in industry. The TWA exposures of work:ers 
to styrene and butadiene during normal operations at the two plants surveyed 
was found to be well below the present OSHA standards of 100 ppm for styrene 
and 1000 ppm for butadiene, principally for the following reasons: 

The processing is performed mainly in a closed system, which is 
only opened for repairs and quality control sampling. 

- T'.1e worker is not required to spend much time in the area except 
for the rubber baling operations. 

The. reactor and recovery processes are in relatively open structures. 

Continued and imprcved industrial hygiene practices are warranted for con­
trolling worker exposures to styrene, butadiene and other chemicals used 
in the synthetic rubber processing industry. 

These industrial hygiene surveys represent evaluations of worker exposure 
to styrene and butadiene which do not ,eflect possible variations in exposure 
due to seasonal or operational changes, but are considered to represent 
those that are associated with the usual operating conditions. 

Because the epidemiologic portion cf this study did not find any significant 
excess of c.s.use-specific mortality in the population exposed to these very 
low levels of contaminants, no link can be shown between the low levels 
documented here and any cause of death. 

RECOMMENDATIONS 

In line with the scope of this study, the following general recommendations 
are made: 

1. Ccrnplete pre-employment physicals for all work.men, with periodical 
physicals for operations personnel, should be p1·ovided. 

2. The plants should maintain a routine industrial hygiene surveillance 
program. 

3. The design and in~tallation of process sytems that are leak resistant 
and routine maintenance of process equipment should continue to be 
the primary control efforts. Regular inspection cf all process equip­
ment shculd be performed, 

liJ 



4. Instruction of employees, especially new employees, in the toxic 
nature of process materials and the need for proper and timely use 
of protective equipment and clothing should be conducted periodically. 
Training is essential to effectively minimize worker exposures. 

5. Respiratory protection and protective clothing should be made avail-­
able to employees and used when exposure and emergency conditions 
warrant additional protect.ion. Specific instructions for this type 
of program may be obtained by consu14ing the Personal Protective Equip­
ment subpart of the OSHA Standards. 
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TABLE l PLOT PLAN LEGEND 

1 - 12 Chemical Additives Storage Tanks 

13 Activator Surge Tanks 

14 Soap Solution Storage Tanks 

15 Shortstop Surge Tanks 

16 Continuous Reactors 

17 Blowdown Tanks 

18 Latex Stripping Columns 

19 Butadiene Flash Tanks 

20 Latex Storage Tanks 

21 Latex Blend Tanks 

22 Oil Emulsion Storage TaIJkS 

23 Coagulation Tanks 

24 Soap Conversion Tanks 

25 Resurrn Tanks 

26 Dewatering 

27 Driers 

28 Bal,:,rs 

29 Packaging Areas 

30 Additive Storage Tank 

31 Carbon . Black Storage Tank 

........ - -"- ,,.: __ "'--1-
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FIGUtm - 3 

MATERIAL BALANCE AN:.l FLotJ CHART FOR SBR PROCESS 
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Antioxidant 0,83. 

. Total 66.3 

All figures-are pounds per formula weight 
(100 pounds pure monomer and associated 
materials). For a 40,000 metrir, ton per 
year Rate based on 337 day year 

B, Antifoam - various 0.001 and result in reduced recycle return, etc. 

C. Antioxidant O. 83-1. 0 
, choice of several 

l7 



TABLE 2 

EMPLOYEE REPRESENTATIVES AT Plant A 

Organization 

1. Oil, Chemical and Atomic Workers 

2. United Brotherhood of Carpenters and Joiners 

of America 

3. United Association of Journeymen and Apprentices 

of the Plumbing and Fipefitting Industry of 

the United States and Canada 

4. United Brotherhood of Painters, Decqrators, and 

~aperhangers 

S. Intei-national Association of Machinis\s and 

. . Aerospace Workers 

6. International Brotherhood of Electrical Workers 

18 

J•fembers 

225 

9 

33 

9 

42 

32 



TABLE 3 

EMPLOYEE REPRESENTATIVES AT PLANT~ 

Organization 

1. Local 4-228, Oil, Chemical and Atomic Workers 

· International Union, CIO, Plant Group 

2. Lo~?-1 4-228, Oil, Chemical and Atol)liC Workers 

International Union, CIO, Office Group 

3. Local No. 610, United Brotherhood of Carpenters 

and Joiners of America~, A. F. of L. 

4-. Lodge 1792, District 31, Internat:i.orial Association 

of Machinists and Aerospace Workers 

S. Local 390, Internatio:1al Brotherhood of Elzctrical 

Workers, A. F'. of L. 

6. Local 328, United Brotherhood of Painters, 

Decorators, and Paperhangers, A. F. of L. 

7. Pipefitters Local 195, United Association of 

Journeymen and Apprentices of the Plumbing and 

Pipefitting Industry of the United.States and 

Canada, A. F. of L. 

8. Local 196, Sheet Metal Workers International Association 

A. F. of L. 

Employment was approximately 475 divid.ed as follows for Plant B: 

120 Production 
160 Maintenanc~. 

60 Laboratory 
115 Management 

19 

Members 

236 

32 

6 

3.9 

22 

7 

40 · 
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TAIJLE 4· 

ANALYSIS OF STYRENE CONCENTRATION BY JOB, PLAl'\TS A AND B 

JOI! TITLE PLANT NUMBER NUHBER SAMPLES MAXIMUM MINIMUM MEAN STA.~tARD STANDARD. GEOMETRIC GEOMI!.TRIC UPPER 95% LOWER 95% 
OF SAMPLES BELOW DETECTION VALUE VALUE DEVIATION ERROR sMEAN STANDARD CONFIDENCE CONFILENCE 

LIMIT DEVIATION LIMIT, LIMIT, GEOXETRIC 
GEOMETRIC 

"A" Operator A 4 0 1.06 ' 0.21 0,61 0.36 0,18 0,52 1.97 l.52 0.18 
llailcr/Dryer A 1 u 0.16 . 0.16 
llailer A 1 l+ 0.03 0.03 -. 
o,, cler Operator li 3 3+ 0,15 0.14 
Jllend Operator A 4 0 . 2.02 0.40 1.19 0.74 0.37 1.00 2,08 3.20 o.:n 
Carpellter B 4 4+ 0.11 0.10 
Cnarge Operator B 1 l+ 0.14 0.14 
Cleaner A 2 0 0.75 0.56 0.66 0,14 0,10 0,65 1.24 •4,38 0.10 
Coag, Operator A 6 0 3.65 0,36 1.34 1.20· 0.49, 0.99 2.34 2.43 0,41 
Coag. Operator ii 5 .l 0,54 o.os 0.35 0.23 0.10 0.25 2.88 0,94 0,07 0 

Compounder A 2 0 0.22 0.10 0.16 0.08· 0.06 0,15 1.69 
N· 

16.70 o.oo 
Dryer Operator A 4 0 3.38 0.26 2.20 1.35 0,67 1.56 3.32 10.50 0.23 
Dryer Oper·ator B l l+ 0.31 0.31 
!,;-Linc Helper A 1 .:; 0.33 0.33 
Elr.ctrician A 1 0 0.10 0.10 
El<?ctrician D 5 5+ 1.05 0.09 -. 
Fini:;ri°ed Prod, 

Ct1ern. Testing A 1 0 0.22 0.22 
Flo.;it Aid Oper. A 1 0 0.3(.. 0.36 
roreman B l l+ 0.15 0.15 
G-H Line Helper "· ·1 0 0.72 . G. 72 
Head Blend Oper, A 1 0 0.89 0.!19 
Head Coag. Oper. D 2 0 2,14 0.26 1.20 1.33 0.94 0.75 4,38 437983.67 o.oo 
1iead Operator A: · 12 2 5.90 0.03 l.15 1.60 ·0.46 0.56 3.90 1.32 0.23 
Head Operator a l 0 0.55 0.55 

\ 



' i~ 
' TAilLE 4 (Cobt.) \1 . 

ii 
AijlALYSIS 0\l)F STYPE!ll! CONCErll'RATtoN Bl JOB,. PLANTS A .AND B ~ ii I. . ! .L 

Jf)II TlTLE PI.AMT Nmmµ;R : NUMDER SAMPLES ! \ MrJCJMUM MI.NIMTJM MEAN STANDARD STANDARD GEOMETRIC GEOMETRIC UPPER 95% LOWER 95% 
OF SAill'LES \ BELOW DETECTION\ \ VAI,UE VALUE DEVIATION Effil.OR _l-lEAN STANDARD CONFIDENCE CONFU,ENCE 

I i LIMJT ; : . DEVIATION L!MIT, LIMIT, GEOMETRIC 

~---· "J GEOMETRIC 
•I 

Head Reactor T li 
Operator . A t: I 0 v.61 0.61 

!! 
Head Reactor 

\ 
3+ Operator .t) 4L 0.48 0,11 

Head Recovery ~ i 
i B 

! 
7.+ Operator 4 1.02 0.1~ 

! 
Head ,·frarH!fer 

l+ Pucp House \ B 1 1 · 0.15 0.1~ 

Hood-Tank Farm I 
; .t) 1 \ I i~ Operator 

\ 
0.13 0.13 

Instrument Repair A 1 \ I 0 0.15 0.15 

Instrument .Mao ~ 3 ! 

\ 
1 1.44 . 0.09 0.65 0.71 · 0,41 0.38 4.01 11.80 0.01 

Janitor B 1 l+ 0.11 0.11 
·,-.: Lab. Analyst_ B 4 I. 0 0.96 0.24 0.55 0.30 0.15 0.49 1,76 1.21 0.20 
:.- I Lab. Foreman A 1 0 0.30 0.30 

Lab.Technician B 8 4+ 2,86 0,09 

Labore-:- A 4 0 1.05 0.42 0.80 0.27 0.14 0.76 1.50 1.44 0.40 

Laborer B 17 6 12,33 0.10 3.00 4.08 · 0.99 0.83 6.08 2.11 0.33 
l+ 

. 
' Lift Truck Driver B 1 0.14 0.14 - - - - - - -

Machinist A 2 0 0.53 0.,48 a.so 0.03 0.02 0.50 1.07 0.92 0.27 

Macitiniec B 1 l+ 0.12 0.12 

Maintenance Dead 
Operator A 3 0 1.01 0.23 0.58 0.40 0,23 - 0.49. 2,09 3.09 0,08 

Main Operator A 1 0 0.37 · 0,37 

Maintenance Oper. A 1 0 0.82 ·, 0,82 

Ma~.ntenance A 2 0 1.52 0.73 1.13 0,•56 '0.39 1.06 1.67 108,57 0,01 

Maintenance B 4 4+ 0.16 0.10 



... ~ - -· ····--·-· -- .... -.... -----
TABLE 4 {Cont.) 

.;NALYSIS OF STYRENE CONCENTRATION BY JOU, PLANTS A AND B 

JOll TITLK PLANT NUMBER NUMBER SAMPLES MAXIMUM MINIMUM MEAN STA.'IDARD STANDARD GEOMETRIC GEOMETRIC UPPER 95% LOWER 95% 
OF SAMPLES IIKLOW DETEC'IION VALUE VALUE DEVIATION ERROR -·.MEAN S1'ANDARD CONFIDENCE CONFIDENCE 

LIMIT DEVIATION LIMIT. LIMIT, GEOMETRIC 
GEOMETRIC. 

Mechanic A 7 0 4.25 0.06 1.11 1.51 0.57 0,49 4. 26 l, 74 0.14 

Mecnanic ll 12 10+ 0.81 0.09 

Operator .A 1 0 3.88 3.88 -. - -
Operator'llelper A 3 0 o.so 0.11 0.27 0.20 0.12 0.22 2.12 1.43 0,03 

Operator Helper B 3 3+ 0.16· 0.14 

Pipe fitter A 14 l 6.50 0.02 1.85 2.20 0.59 0.73 5.06 l.86 0.29 

Pipefitter II 8 t 0.23 0.09 

Reactor Operator A 7 0 0,50 0.16 0.27 0.12 0.05 0,25 1.51 0.31 0.16 

Recovery OpLrator A 7 0 3.19 0.18 0.84 1,08. 0.41 0.51 2.64 1.22 -0.22 
;t,..: Recovery Op~rator II 4 3+ 0,80 . 0,12 
t,..: 

Relief Operator ·n l l+ 0,17 0,17 

Shift Tester A '2 0 0.33 o. l4 0.23 0,13 0,09 0,21 1.83 49.90 0.00 

Tank ·Farm Oper. A 6 0 3.35 0.15 0.89 1.23 a.so 0.49 3,06 1.58 0.15 

Tank Fram Oper. B l l+ 0.14 0,14 

Tester A l 0 0.53 0.53 

Tester-in-
Trainin., A l 0 0.37 0,37 

Tinner A l 0 0.30 0.30 

Transfer Pump 
l+ House B l 0.15 0,15 

Ut1li ty /Coag. 
Operator A 1 0 2,19 2.19 - - - - - - ·-

Utility Operator A 2 0 3.84 1,18 2.51 l.88 l,33 2.13 2,30 3834.39 o.oo 
Wdder B 1 1+ 0.11 O • .il 



TABLE 4 (Cdnt.) 

ANALYSIS OF STYRENE CONCENTRATION BY JOB, PLANTS A AND B 

JOII TITLK PLANT NUMBER NUMBER SAMPLES MAXIMUM MINIMUM MEAN 'STANDARD STANDARD GEOMETRIC GEOMETRIC UPPER 95% L01-ER 95:t 
OF SAMPLES BJ::LOW DETECTION VALUE VALUE DEVIATION ERROR _:MEAN STANDARD CONFIDENCE CONFIDENCE 

LIMIT DEVIATION LIMIT, LIMIT, GEW.ETRIC 
GEOMETRIC 

OVERALL A 111 4 6.50 . 0.03 1.02 1,30 0.12 0,54 3,15 0.67 0.43 

OVERALL .B 103 68-t+ 12,:;3 0.05 o.n 1.95 0.19 0,25 3.31 0,32 0.20 

+ At least 50% of samples were below the detection limit; so statistical parameters were not gener~ted, (ref. 13) 

++- Statistical parameters may have large ~rror because more than 50% of samples were below the detection limit, (ref. 13) 



TABLE 5 

ANALYSIS OF BUT/JJIENE CONCENTRATION BY JOB 1 PLANT A AND B 

JOii l'lTLI! PLANT NUMBER NUMBER SAHPLB5 MAXIMUM MINIMUM MEAN STANDARD STANJARD GEOMETRIC GEOMI-,TRIC UPPER 95:l: LOWER 95:t 
OF SAMPLES BJ::LOW DETECTION VALUE VALUE DEVIATION ERROR _MEAN STANDARD CONFIDENCE CONFIDE~CE 

LIMIT DEVIATION LIMIT, LIMIT, GEOMETRIC 
CEm\ETRIC' 

"A" Operator A 4* 1 1. 79 ' 0.06 0,'77 0.77 o. 39 0,42 4,29 4.25 0.04 
Bailer/Dryer ·A 1 1+ 0.05 0.05 

Bailer Operator A 1* 0 0.18 0.18 

Bailer Operator B 3 :/ 0.29 0.27 

illend Operator A 4 4+_ 0.07 0.05 
' carpenter B 4 3+ 30.60 0.20 

Charge Operator B 1 0 1.10 1.10 

Clt!aner A 2 2+ 0.13 0.10 

Coag. Operator A 6" 4+ 0.18 0.05 

Coag. Operator B s 2 0.52 0,23 0.41 0,13 0,06 0,39 1.43 0,60 0.25 

* Compounder -A 2 0 1. 95 1.40 1.67 0.39 0,28 1,65 1.26 13.56 0.20 
-.::t' 

4 l N· 
Dryer Operator A 0,26 0,05 

Dryer Operator B 1 l+ 0,60 0;60 

E-Line Helper A 1 0 0.11 0.11 

Electrician A 1 0 2.14 2.14 

Electrician B s 5+ 2.02 0.18 

Finished Prod. • Chem. Testing A 1 0 0,36 0,36 
• Float Aid Oper. A 1 0 0.71 0,71 

Foreman B 1 0 1.16 1.16 

G-H l.ine llelpcr ,. 1 l+ 0.06 0.06 

Head Bli,nd Oper, ,. 1 l+ 0.06 0,06 

Head Coag, Ope~. B 2 :/ 0.26 0.26 

* Head Operator ,. 12 5 5.14 0.05 . 0.96 l,,53 , 0.44 0,32 4.87 0.89 0.12 
l+ 

. 
Head Operator B l 0.27 o.i1 - -· -



TABLE 5 (Cont.) 

ANALYSIS OF BUTADIENE CONCENTRATION BY JOB, PLANTS A AND B 

JOd TIT!.! PLANT NUMBEr. NUMBER SAMPLES MAXIMUM MINUIUM MEAN STANDARD STANDARD GEOMl:.1:RIC GEOMETRIC UPPER 95:t LOWER 95% 
OF SAMPLRS IIELCJ\I DETEGIION VALUE VALUE Dh"JIATION ERROR _1IEAN STANDARD CONFIDENCE CONFIDENCE 

LIMIT DEVIATION l..IMIT, LIMIT, GEOMETRIC 
GEOMETRIC' 

Head Reactor * Operator A 1 0 4,55 4.55 

!lead Reactor 
2+ Operator B 4 &9.61 0.25 

ilead Recovery 
Operator B 4 l 33.21 0.23 11,10 1.5,37 7.68 3.02 9.20 103.03 0.09 

dead,Transfer 
Pump llouse B l 0 25.01 25.01 

Hood-Tank Farm 
Ui,erato,; B 1 0 0.51 0.51 

* Instrument Repair A l 0 0.18 o.rn 
* Instrument Man ll 3 1 276.03 0.17 92.59 1S8,87, 91. 72 4,22 44.02 51065,72 o.oo 

V"\ 

Janitor B l i+ 0.20 0.20 - - - - - - - N 

Lab. Analyst B 4 :/ 1.33 ,: 0.23 
* Lab.Foreman A 'l 0 2.45 i.45 

Lab.Technician B 8 3 144.55 0.22 33,27 53.86 19.04 3.51 14.03 31.94 0.39 

Laborer A 4 4+ 0,13 O.Oli 

Laborer B 17 7 8.22 0.17 1.54 2.29 0.56 0.66, 3.58 1.27 0.34 

Lift Truck »~iver B 1 0 0.54 0.54 

Machi11ist A 2 0 0.55 0.39 0.47 0.12 0.08 0.46 1.29 4.45 0.05 

Machlni,it 8 1 0 0.46 0.46 

Maintenance Head 
* 3.03 3, 21 0.01 Operator A 'l l O.S3 0.06 0.2~ 0.24 0.14 0,21 

* l.91 Malo Operator A 1 0 1.91 - - - - -
Maintenance Oper. * l.30 1.30 A 1 0 

Maintenance A 2 2+ 0.10 0,08 -. .-
Maintenance 8 4 3+ 0.63 0.20 



TABLE 5 (Cont.) 

ANALYSIS OF BUT,'\J)IENE CONCENTRATION JJY JOB, PLANTS A AND B 

.JO.IS TITU PLANT Nl/MllER. Nl.lMIJl;R SAMPLES MA.XIMUM MINU:UM ME~-'< STANDARD STANDARD . GEOMETRIC GEOMETRIC UPPER 95:t LO\.IER 95% 
OF SAMPLES B:.LOW Dl'.TECTION VALUE VALUE DEVIATION ERROR .·l'IBAN STANDARD CONFrDENCE COllFILE!:CE 

LIMIT DEVIATION LIMIT, LIMIT, CEOliETRIC 
GEO}IBTRIC 

Mechanic A 7 3 1.68 0.09 0,4l 0.60 0.23 0,22 3.14 0.59 0.08 

Mechanic B 12 5 44. 38 0 .19 4.08 • 12.69 3.66 0.53 4.47 1.37 0.21 

Operator A 1 0 0.63 0.63 

0;,erator Helper A 3 3+ 0.16 0.05 

<!perator,Helper B 3 2+ 1.81 0.26 

Pipefl.t ter A 14 6 4,17 0,05 0.92 . 1.34 0.36 o.32 4,69 0,79 0.13 

* 4+ l'ipefitter B 8 3,12 0.18 

* Reactor Operator A 7 0 4.0B 0.24 1.93 1.52 0.58 1. 27 '.:1.03 3. 74 0.43 
* Recovery Operator A 7 l 4.45 0.06 0.90 i.58·. 0.60 0,37 J.81 1.21 0,11 

Recovery Operator B 4 2+ 2.33 0,24 

Relief Operator B 1 
+. 

0.31 0.31 '° .l - - - - - - <N 

* Shift Tester A 2 0 4,82 1.00 2.~l 2, 70 1.91 2.20 3.04 47964.66 o.oo 
Tank Far111 

* Operator A '6 0 3.94 0.94 2.50 1.34 0.55 2.14 1.92 4.23 1.08 

Tank Farm 
l+ Operator B 1 o. ~6 0.26 

"' To,ster A 1 0 1,35 1.35 - - -· 
Tester-in 

* Training A 1 0 . 1.11 1.11 

Tinner A 1 l+ 0.10 0.10 

Transfer Pump 
l+ House B . 1 o. 29 0.29 

Utility /Coag. 
l+ Operator A 1 0.06 0.06 

* 0.12 0,25 1,88 71,75 o.oo Utility Oper.itor A 2 0 o .• 39 . 0,16 0.27 0,16 
l+ ' 

Welder B 1 0,21 · 0.21 



TABLE S (C'ont.) 

ANALYSIS OF BU1'ADIENE CONCENTRATION BY JOB, PLANT A AND B 

.JOIJ TIILK PLANT NUMBER. NUMBER SAMPLES MAXIMUM MINIMUM MEAN ST,\1'."DARD STANDARD GEOMETRI-:: GEOMETRIC UPPER 95% 
OF SAMPLES l!ELOW DETECTION VALUE VALUE DEVIATION ERROR _}IEAN .. STANDARD CONFIDENCE 

LIMIT DEVIATION LIMIT, 
GEOMETRIC 

OVERALL A 111 43 5.14 0,05 0.87 1.26 0,12 0,31 4,31 0,41 

OVERALL B 103 54* 276.03 0.17 8.03 32.b2 3.21 0.71 5.35 · 0.99 

* At l~ast one of the samples had styrene on the B tube or ll section above one-third the level found on the A tube or A section, 

+ At least 50% of t,1e samples were ':.·.:low the detection limit, so statistical par1µ11eter11 were not generated, (ref, 13) 

++ Stat'istical parameters JP.!ll' !lave la:cge error because more than 50% of samples ~1ere.below the deteci:;;.on limit, (ref, 13) 

LO\olER 95% 
CONFIDENCE 
LIMIT, GEOMETRIC 

0,24 

0.52 

r-, 
N 
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APPENDIX I 

: .JOB CLA.SSIFICATIONS 
~ 

Laboratory - Technical 

Laboratory Technician: Compound rubber saro.ples. cure 

rubber samples. pull tensile. mix BPI samples in Banbury. 

Determine compound viscosities and BPI' s on Mooney Viscometer, 

clean an~ calibrate MooneyViscometer and Scott Testers. Make 

up solvents, order and handle laboratory supplies. recoI"d, 

check, and report testing results. Make up coagulant used in 

Shift Control Laboratory, determine torque curves of compounded 

rut.ber using Monsanto Rheometer, cut up standard rubber bales. 

·Tan!: Farm - Production 

Head Operator: Receives recycle butadiene from Recovery units and 

' with fresh butadiene received from Neches Butane make blends whict 

are pumped to the Reactor units. Samples all butadiene day tanks 

for laboratory tests. Caustic treats butadiene pumped to the 

Reactor ~nits. Samples caustic for laboratory tests. Receives and 

unloads caustic and acid cars t6 storage tanks. Samples these cars 

for laboratory tests. Requests maintenance be done on ill. tank 

farm. equipment. 

A Operator: Assists Head Operator as needed. Receives and unloads 

fresh styrene trucks. Makes styrene blends for recycle styrene 

received from the Recovery units and available fresh styrene in 

stornge. Pumps blended styrene to the Reactor units. Sarnplcs 

styrene received and blends. for laboratory tests. 
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.l'lant A 
03 

07 

04 

07 

JOB CLJ\SSIFICATIONS, PAGE 2. 

Plant B 
05 

0!3 

09 

05 

08 

Reactor - Production 

Head Operator: Receives charge ingredients, butadiene, styrene, 

soap solution, PMHP, activator, modifier and shortstop. 

DirP.<cts ch::...t·6 c ingredients through Reactor train for latex pro-

duction. Pwnps latex to Recovery. Assists Reactor charge opera­

tor with his duties. Samples latex for laboratory tests. Requests 

maintenance to be done on Reactor area equipment. Performs 

1:cipecific housekeeping duties and completes Reactor logs. 

A Operator: Assist. the Reactor Head Operator in the performance 

of his duties. Recei.•:c,s charge ingredients into surge tanks and 

calibrates minor stream flows to the train. Samples latex for 

lahoratory tests. Analyzes the reactor charge stream for oxygen 

content by a syringe titration method. Completes reactor charge 

and calibrc:.tion log. 

Recovery - Production 

Head Operator: Operates recovery u.nit equipment to remove un­

reacted butadiene and styrene from latex received from reactor 

units. Pumps these monomers to the Tank Farm. Pumps stripped 

latex to the Process storage tanks. Makes up sodium nitrite 

. solution for use in pump seal water. Makes up defoarner used in 

the flash tanks and stripping columns. Samples latex, seal H2 0 

and vent gas for laboratory tests. Requests maintenance on equip­

ment in this unit. Performs specific housekeeping duties and com-

pletes the recovery log. 



· JU.l::S CLA::C,:::ill'-!CATIONS, PAGE 3, 

Plant A Plant B 
08 09 

05 05 

07 08 

A Operator: Assists the Head Operator as needed in the performance 

of his duties. 

Process - Production 

Foremen - all categories: 

Process: Supervises all operations in the process area excluding 

specific solutions operations which are supervised by the 

General Shift_ Foreman. Reports to General Shift Foreman. 

Poly: Directs activities in the utility, reactor, recovery, pigment. 

brinehouse and tank farm areas. Reports to General Shift 

Foreman. 

Head Operator - Process Area: Reports to the process foreman for 

instructions on shift operations in the finishing area arid coordinates 

activitien of operat:i,ons in all prpcess areas toward completion . of 

these instructions. These_ areas include solutions, coagulation, 

_ dryers, balers, packaging, scale and fork truck operation. Makes 

maintenance request.::: on equipment in the various areas. Maintains 

raw materials inventories. A~sists operators as needed and pro-

. vides ~emporary relief to these operators as required. Additionally, 

the Process A Head Operator checks the affluent pumping and 

treatment system for proper control and pH control. 

31 



JOB CLASSIFICATIONS, PAGE 4. 

09 

Plant B 
09 ----

09 

10-12 09 

11 09 

A Operator - Pigment: Makes up scap, activator, antioxidant, short-

stop, and oil emulsion for use in the reactor and solutions area. 

Pumps these chemicals along with PMHP and modifier to designated 

storage and surge tanks. · Samples made-up chemical solutions for 

laboratory tests. Adds water treating chemicals to hot water cir­

culating systems in pigment tank farm area. Samples water for 

analysis at the utility cooling water test house. 

Blend Operator: Receives latex from the recovery units and directs 

to storage tanks ~s instructed by the General ·~.hift Foreman. 

Receives oil emulsion and antioxidant from the pigment areas and 

directs to storage. Makes latex blends and directs latex from one 

tank to another as required. Pumps latex to coagulation. Samples 

latex, oil emulsion and antioxidant for laboratory tests. ComplctE,s 

blend logs and performs certain housekeeping duties. 

Coagulation Operator: Coagulates latex received from solution blend 

tanks, washes and dew;t_ers rubber crumb for transfer to the dryers'l! 

Receives concentrated acid from the tank farm to coagulation surge 

tank. Makes up coagulant ai.d and TPP .solutions and pumps to the 

\ coagulation tanks. Receives raw brine and pumps to the coagulatio: 

tank. Performs certain housekeeping duties and completes congula 

-.,J.on log, 
\ 

Dryer .Operator: Receives rubber crurr.b into the dryers and operates 
\ 

dryeis as detailed. Delivers rubber samples to laboratory for tes1 

Cle.;i.ns dryer fines in designated areas and :m.aintains general house-
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JOB CL.tl.SSIFICATIONS, PAGE 5 .. 

Plant A PlanL.B 

14 

15 

16 

06 

08 

09 

09 

17 

12 

09 

09 

09 

keeping in the area. Samples silicone dryer spray solutioris after 

:makeup for laboratory tests, Complt:tes dryer log. 

Baler Operator: Receives dried ru!Jber crumb to the ba!,er scale for 

weighing and baling. Ope rates baler conveyors and film wrapper .. 

Assist operator helper in bale packaging. Performs general and 

specific housekeeping duties. Completes baler log. 

Valve Greaser: Lubricates and exercises all plug cock valves in the 

plant. Requests maintenance on valves and grease gun equipment. 

Lift Truck Driver; Removes packaged rubber by lift truck, weighs 

and stores rubber in warel1puse. Delivers raw materials and 

packaging parts to various process areas-. Completes warehouse 

inventory log .. 

Operator Helper: Packages rubber bales. Assists baler operator 

in baler and wrapper operation. Performs general housE:keeping 

and completes p9.ckagi!1g log. 

Car:bon Black: 

FloaLing A Operator: Removes dryer fines and samples rubber 

for laboratory tests, Assists coagulation, dryer and black hm;:c 

operators as needed. 

Black House Operator: Receives and unloads carbon black seald bi:-_ 

with hoist truck. Operates black house. Makes up carbon bl.:.~: 

slurry and pumps to coagulation. Samples carbon black slurr: 

for laborator-y tests. Completes carbon black receiving and 

unloading log. 
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Plant A 
o~C 

02 

02 

07 

01 

19 

20 

.. J.OB CLASSIFICATIONS, PAGE 6. 

Plant B 
10 

10 

10 

07 

01 

20 

21 

Shift Breaker-Head Operator: Provide shift relief for process, 

recovery, reactor, utility an'ci tank farm IIead Operators. 

Shift Breaker-A Operator: Provides shift relief for the floating V.ft 

Truck Driver and the regular Lift Truck Drivers. Also, all A 

Operators in Process and Polymerization areas. 

Shift Brea,.er-Vacation R1:lief: Provides vacation relief for ;:i,li t:Iay 

shift operators.· Performs other duties -as directed. 

l\l~aintenance 

Foreman: Dire'cts and supervises activities of craftsmen and Laborers 
- -·~·-··· 

.. -.-,,; 
•-•-··-••~r· 

assigned to him, to perform.the va1·ious··m:afoten-~-..;~e repair jobs 

throughout the plant. He directs and instructs employees in the 

proper methods and techniques 01' work, including safety. Perforrr,s 

certain administrative duties such as time keeping, personnelrecorci 

9rdering of materials, etc. 

Pipefitter - plantwide: Performs maintenance upkeep, troubleshooting 

and repair of all piping systems, vessels and condensers within the 

plant. He cuts, threads and fits pipe. Makes pipe sketches for 

welder fabrication. Removes, cleans and installs pipe, valves, etc. 

Unheaqs and heads up non-agitated vessels and stripping volumns, 

installs and removes relief valves. 

Welder-plantwide: Performs welding such as electric arc, gas metal 

arc, oxy-acetylene and soldering on piping systems, structural 

steel, pipe hangers and brackets and equipment repair, as he may 

be directer!. Also does own cutting, fitting and grirrl ing of various 

materials he works with. 

__ J~ ... _ 



jc)B CLASSIFICATIONS, PAGE 7. 

nan t A Plant B 
21 22--

23 24 

24 25 

25 26 

22 26 

26 27 

27 28 

28 29 

11/ 18 36 

Sheetmetal-plantwide: (Same as EFG). 

Electriciari-plantwide: (Sarne as EFG). 

Painter-_plantwide: (Same as BFG). 

Machinists-Inside-plantwide: Fabricates necessary parts to keep 

equipment in plant in operation. Operates lathes, mills, drill 

presses, ~haper, -gr:inders, etc., to make or repair machine 

equipment, such as shafts, bearing housing, pump and com­

pressor parts and housings, etc. 

Machinists-Outside-plantwir1e: Performs maintenance upkeep, 

troubleshooting and repair and installation of mechanical systems 

. throughout the plant such as pumps, gear boxes, agitators, con­

veying systems, mechanical drives such as sprockets and sheaves, 

compressors and gasoline, gas and diesel engine driven equipment 

Oiler (Poly & Process): Provides lubri.cation on pre-determined sch­

edule for all machinery requiring lubrication. Checks such machi.:-,s:, 

on daily basis. 

Carpenter -;;>lantwide; (Same as BFG). 

Instrument Repairman,-pl 2nt\vide: (Same as EFG), 

Truck Driver-plantwide: 

Trash Truck: Makes interplant deliveries. Hauls waste materials 

from plant to disp9_sal sites. Assisted by Laborers assigned 

to trash truck when hau11ng. 

Winch Truck: Makes interplant deliveries. Assisted by plant cr:1.f: -

men. Operates winch when needed, 
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JOB CLASSIFICATIONS, PAGE 8. 

Plant A Pl~nt B 
11/33 37 

11/34 38 

11/35 39 

Labor Leaderman-tank, dryer, yard: Leader on common labor jobs in· 

assigned areas. 

Common Labor-Special Crews: 

Dryer Crew: Performs cleaning on dryers. coagulation tanks and 

blend tanks in process area. Cleans floors and trenches in 

process area. 

Tank Crew: Perforrns cleaning on all vessels in poly area. Cleans 

floors and trenches in poly area. 

Yard Crew (plant-wide). 

Lawn mowers: Maintains yard and grounds. Operates all rnowi{ 

machinery including tractor, hand mowers and edgers. 

Trash Truck: Places plant garbage into dumpsters in specifi-=d j 
~ 

~ 
areas for pickup by contract waste disposal. Assists truck' 

- driver in disposal of. plant wastes. 

Common Labor: Cleans column trays, strainers, screens, dryer fligh; 

at salvage yard. Use for housekeeping plant,vide. 

Laborer-Cement Finisher: Pours and finishes all concrete. AppEes 

grout where needed. Lays bricks. 

Laborer-Cement Cutter Buster: Operates pneumatic concrete busting 

tools. 

Water Blaster-plantwide: Performs high pressure water cleaning .:i.s 

needed. 

Building Laborers and Janitors: Maintaim, buildings, offices and rest-

rooms in a clean ar,d sanitary condition. 

~ .. 36. .. 



JOB CLASSIFICATIONS, PAGE 9. 

Plant A Plant B 
10 05 

07 

16 

02 

12 

2 
s 

08 

09 

19 

41 

Utilities 

Head Operator: Operates compressor house providing refrigeration fo:­

the reactor units using NHz as a refrigerant. Recieves anhydrous 

NHz by tank truck to storage. Lubricates equipment in this area. 

Adds water treatiug chemicals to engine and compressor cooling ., 
water and samples water for tests at the cooling tower test bench. 

Performs specific housekeeping duties and completes refrigeration:: 

Operator A: Assist utility head operator when needed. Operates cool:::-,. 

tower. Receives and adds concentrated acid to control pH of circul:.· 

tion plant cooling water. Adds water treating chemical to cooling 

water. Receives chlorine by cylinder and adds to the cooling water 

periodically thru a chlorinator. Samples cooling water and perforr.: 

required analysis. Operates water pump house. Lubricates equip­

ment. Performs specific housekeeping duties and completes water 

pumphouse log. 

Relief Operator: Takes the place of any of the above listed Operators 

when they are absent. Perfori:ns duties of that particular operator 

relieved. 

Storeroom - Stockroom 

Sto::-eroom Clerks: Issues materials in storeroom 

and i11scrts legible and accurate numbers on stores requisitions for 

EDP use.· lises-.vor~ng knowledge of stores catalog printed by ED-

to find approximately 15, 000 individual items_ fot' instruments. purr.· 

equipment, electrical, pipefitting and miscellaneous craftsman's y; 

Uses his knowledgra: of 1,000 tools in EDP catalog and follows pro-
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12 

15 

JOB CLASSIFJCATIONS, PAGE 10. 

Plant Il 

13 

17 

50 

cedures for issuing correctly and accurately. Unloads, receives 

and stores any materials received by storeroom. Makes annual 

inventory on selective check cards prepunched in EDP section. 

Issues coveralls and tow·els as authorized. Assists in inventory 

control and report loses or mulilafun. 

Head Storeroom Clerk: Performs all duties as listed for Storeroom 

Clerk. Supervises all Storeroom Clerks during the vacation and 

illness of the Storeroom Foreman. 

Supply & Distribution; 

Lift Truck Driver: Loading rubber into box cars and trucks, storing 

rubber cartons in warehouse after being filled at packaging station. 

Rubber Loaders: Sweep warehouse, prepare box cars for loading, c10£' 

boxcar doors after loading, cut samples of finished rubber for 

laboratory, prepare sample shipments, prepare special and export 

packaging, 1·ecoup broken and spilled boxes of rubber. 
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Analytc: 

MatrLx: 

Procedure: 

Date Issued: 

Date Revised: 

ORGANIC SOLVENTS IN AIR 

-Physical and Chcmic3l Analysis ·Br:rncb 

Analytical Method * 

Organic Salvcnts 
{See T3blc 1) 

Air 

Adsorption on charcoal 
desorption·with carbon 
disulfide, GC 

9/15/72 

2/15/77 

l\lctuod No.: P&CAM 127 

Range: For the specific 
compound, refer 
to Table 1 

Precision: 10.5% RSD 

Classil1c11tion.: See Table I 

1. Principle of !he Method 

1.1 

1.2 

~.: 1.3 

l.4 

A known volume of air is drawn througl1 a charcoal tube to trap the organic vapr.rs present 

The charcoal in the tube is transferred to a sma11, graduated test tube and dcsorbed with 
carbon disulfide. · 

An aliquot of the dcsorbcd sarn.plc is injected. into a gas chromatograph. 

The area of the r(su!ting peak is determined and compared with areas obtained from the 
injection of standards. 

2. Rang~ and Sensitivity 

The lower limit in mg/sample for the specific compound at 16 X 1 attenuation on a g.:s chromato­
graph fitted with a 10: 1 splitter is shown in T;ible ]. 11,is value can be lowered by rcduc_ing the 
attenuation or by eliminating the 10:1 splitter. 

3. lnterrercnccs 

3.1 When the amount of water in· the air is so great that condensation actually occurs in the tube, 
organic vapors will not be trapped. Preliminary experiments indicate that high humidity 

: :. · scvcrcl)' decreases the breakthrough volume. 

3,2 \Vhcu two or more sohcnts are known or suspected lo be present in the air, such i11iormntioo 
(including their suspected idcntiti~s), should be tr.msmittcd with the sample, since with dif­
ferences in polnrity, one may displ::ice another from the charcoal. 

3.3 It must be emphasized that any compound which has the same retention time as the specific 
compound under study at the operating conditions dcscril>.=d in thh method is an interference. 
Hence, r..:t!!ntion tim~ data on a single column, or even on a number of columns, c:mnat be 
considered as proof of chemical idrnlity. For this reason it is important that a sample of 
the bulk sohcnt(s) be submitted al ·the _same time so th:it identity(ies) can be establi:.hcd by 
other means. 

127-1 
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3'.4 If th.c possibility of interference exists, separation conditions (column packing, temperatures, 
etc.) must be changed to circumvent the problem. 

4. Precision and Accuracy 

4.1 The mean relative standard deviation of the analytical method is 8% (11.4). 

4.2 The mean relative standard deviation of the analytical method plus field sampling using an 
approved personal sampling pump is 10% (11.4). Part of the error associated with the 
method is.related to uncertzinties in the sample volume collectctl. If a more powerful ,·acuum 
pump with associated gas-volume integrating equipment is used, sampling precision. can b~ 
improved. 

4.3 The accuracy of the overail sampling and analytical method is 10% (NIOSH-unpublisbed 
data) when the personal sampling pump is calibrated with a charcoal tube in the line. 

5. Advantages, and Disadvantages of the Method 

S.1 TI1e sampling device is small, portable, and involves no liquids. Interferences are minimal, 
and most of :hcse which do occur can be elimrnated by altering chromatographic conditions. 
The tubes arc analyzed by means of a quick, in~trumcntal method. The method c::,n also Ix 
u~cd for :he simultaneous analysis of two or more solvents suspected to be prc;:ent in the 
$ame sample by simply changing gas chromatographic conditions from isothermal to a tcm­
pcratur~-programmed mode of operntion. 

S.2 

·--=·· ::.···. 

One disadvantage of the method is that the amount c,f sample which can be taken is limited 
by the number of milligrams that the tube will hold before overloading. When the sample 
value obtained for the backup section of the charcoal tube exceeds 25% of that found on 
the front sectior., the possibility of sample loss exists. During sample storage, tile more 
volatile compounds will migrate throughout the tube until equilibrium is reached (33% of 
the sample on the backup section). 

5.3 Furthermore, tlte· precision of the method is limited by the reproducibility of the pressure 
crop across th~ tubes. This drop will affect the flo;v rate and cause the volume lo be im­

' precise, bec~use the pump is u,ually calibr:Hcd for. one tube only. 

· 6. Apparatus 
·~ ·.: ',' .~ --~· ... 

6.1 An approved and calibrated personal sampling pump for personal samples. For an area 
sample, any vacuum pump whose flow can be de!ermined acrnratcly at 1 liter per minute 
or less. 

,,, : 6.2 Charcoul tubes: glass tube with both ends flame scalcil. 7 cm long with a 6-mm O.D. and a 
4-mm I.D., containing 2 sections of 20/ 40 mesh activated charcoal separated by a 2-mm 
portion of urethane foam. The activated charcoal is prepared from coconut shells and is 
fired at 600°C prior to packi:ig. The absorbing section contains I 00 mg of charcoal, the 
backup section 50 mg. A 3-mm portion of ureth:me foam is placed between the outlet end of 
the tube and the backup section. A plug of silyfated glass wool is placed in front of the 
absorbing section. The pressure drop across the tube musl be less than one inch of mercury 
,,t a How Iate of 1 1pm . 

. 6.3 Gas chromatograph equipped with a flame ionization detector. 

6.4 Column (20 ft X Vs in) with 10% FFAP statior.ary phase on 80/ IOO mesh, acid-washed 
Dl\lCS Chromc,,;orb \V solid support. Other columns capable of performing the required 
separations may be used. :· · 
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6.5 A mechanical or electronic integrator or a recorder and some method for determining peak 
area. ., •.. . ' . •I. 

6.6 Microccntrifuge tubes, 2.5 ml, graduated. .· ..... ~ 
:,; .. ·. .. . .. .•. 

6.7 Hamilton syringes: 10 vi, and convenient sizes for ma~ing standards. 

6.8 Pipets: 0.5-ml delivery pipcts or 1.0-ml type graduated in 0.1-ml increm~nts. 

6.9 Volumetric flasks: 10 ml or convenient sizes_ for making standard solutions. 

7. Reagents 

7.1 Spectw'.!uality carbon disulfide (Matheson Coleman nnd Bell). 

7.2 Sample of the specific compound under study, preferably chromatoquality grade. 

· · 7.3 Bureau of Mines Grar.ie A helium. 

7.4 Prcpurificd hydrogen. 

7,5 Filtered r.ompressed air. 

8. Procedure 

.- . 1.,: _.; ~ '. ... 

• • . !1 .. ·, 

.. ···.·. 
•. ,! 

.. .. 

·.· .. ; 

8.1 · Cleaning of Equipment: All glassware used for the laboratory analysis should be detergent 
washed and thoroughly rinsed with tap water and dis:Blcd water. 

8.2 Calibration of Personal Pumps. Each personal pump must be calibrated with a representa­
tive charcoal tube in the line. This will minimize errors associated with uncertainties in 

·: ... : .· 
;! .. ! 8.3 

~e sample volume collected. 

Collection and Shipping of Samples : ;.:- . ,;,.. . . • . , · ,:, .• -·, 

8.3.1 · Immediately before sampling, the ends of the tube should be broken to provide an 
op~ning at least one-half the internal diameter of the tube (2 mm}. 

,r 
8.3.2 The small section of charcoal is used as a back-up nnd should be positioned nearest 

the sampling pump. · . ' ,.. -
8.3.3 Tl!c charcoal tube should be vertical during s~mpling to reduce channeling through 

the charcoal. 

.. 8.3.4 Air being sampled should not be passed through any hose or tubing befo;~ ~nlering 
, ~ '. ; the charcoal lube. .. , . , .. : ... , 

!.i:.i:_.... · 8.3.5 ·The flow. time, and/or volume must be ·measured as accuratdy as pos$ihte. The smn-
·, :,, ·,· ... ·, · ple sl1ould be taken at a flow rate of 1 1pm or less to attain the total sample volume 

,. · , ·· • required. The minimum and maximum sample volumes that should. be collected for 
· ... ~ .,, . ·• .. •. , each solvent ate shown in Table I. The minimum volume quoted must be collected if 
, ·: .. ,,. · .. • · , " .. the desired sensitivity is to be achieved. · ' · ,, .. 

: 8.3.6 The temperature and pressure of the atmosphere being sampled should be measured 
and recorded. 

""i .~ •. 

The charcoal tubes should be capp~d- · with the sup
0

plied plastic caps immediately 
after sampling. Under no circumstances should rubber caps be used. 

._--.. •:; • •. i : ,• 

One· tube should be handled in the same manner ns the sample tube (hreak. seal, and 
traaspo,t), ~xcept th~t no air is ,arnplcd through this tube. This tube shr:,uld be 
labeled as a blank. I. . 

· ·:. , 8.3.9 Capped tubes should be packed tightly before they arc shipped to minimize tube b,eak-
agc during shipping. : · ... : .. ,. 
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8.3.10 Samples of !he suspected solvcnl(s) si,ould be submitted to the laborntory for quali­
tative characterization. These liquid bulk samples should not be transported in the 
same container as !he samples or blank tube. If possible, a bulk air sample (at least 
SO I air drawn through tube) should be shipped for qualitative identification purposes. 

8.4 Analysis of Samples 

8.4.1 Preparation o{ Samples. In preparation for analysis, each charcoal tube is scored 
with a file in front of the first section of charcoal and broken open. The glass wool is 
removed and discarded. The charcoal in !he first (larger) section is transferred 10 a 
small stoppered test tube. The separating section of foam is removed and discarded; 
the second section is transferred to another test tube. These two sections are analyzed 
separately. · 

8.4.Z Desorption of Samples; Prior to analysis, 'onechalf ml of carbon disulfide is pipetted 
into _each test tube. (All work with carbon disulfide should be performed in a hood 
because of its high toxicity.) Tests indicate that desorption is complete in 30 min­
utes if tl1e sample is stirred oc.casiomdly during this period. 

8.4.3 GC Conditions. The tr,pica·I operating conditions for th1;; gas chromatograph ·are: 

8.4.4 

I.' 85 cc/min. (7_Q. ,psi g) helium carrier gas flow. 

2. 65 cc/min. (24 psiB) hydrogen gas now to detector. 

3. 500 cc/min. (50 psig) air flow to detector. 

· 4 . . 200°C' injector temperature. ···i ,• 

S. 200°C manifold tempcra•.ure (detector). 

6. Isothermal O\'en or crJlumn temperature - refer to Table 1 for specific compounds. 

Injection. The first step 'in ,he analysis is the injo;ction of the sample into the gas 
cbromatogrRph. To diminatc difficulties arising from blowback or distillation within 

,.; . the syringe needle, one should employ the solvent fJush injection technique. The 10 

: :-. : : . 

pl syringe is fi{st flu,hcd with solvent several times to wet the barrel and plunger. 
Three microlitcrs of solvent are drawn into the sy~ingc to increase the accuracy and 
reproducibility of the injected sample volume .. The needle is removed from the sol­
vent, and the plun~cr is pulled back about 0.2 p.: to separate th~ solvent flush from 
the sample with a pocl:et of air to be used as a marker. The needle is then immersed 
in the sample, and a 5-pJ aliquot is withdrnw11, Inking into consideration the. volume 
of the needle, since the sample in the needle will be completely injected. After th~ 
needle is removed from the sample and prior to injection, the piunger is pulled back 
a short distance to minimize evaporation of the samplo from the tip of the needle. 

· Duplicate injections o[ each sample and standard shouid be made. No more than a 
3% difference in area is ·10 be expected. 

· 8.4.5 Measurement of area. The area of the sampfe peak is measured by an electronic 
integrator or some other suitable form ,of area measurement, and preliminary results 
are read from a st~ndard curve prepared as discussed below. 

8.5 Determination 0£ De;orption Efficiency 

8.5.1 Importance of dctcrrninJtion. The desorption efficiency of a particular ~ompound c~n 
v:-,.ry fwm one labor~tory to another and also from one batch of charcoal to another. 
Thus, ,tis necessary to determine :it least once the percentage of the s:;-~cific compound 
that is ret110\'Cd in the desorption process for a given compound, provided the same 
batch o( charcoal is i:sc<l. NIOSH has found that the i.!e~orption emcicncies for the 
compou.1ds in Table I are between SI% and 100% and vary with each batch of 
charcoal. 
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8.S.2 Procedure for determining desorption efficiency. Activated charcoal equivalent to 
the amount in the first section of the sampling tube (100 mg) is measured into a. 
5-cm, 4-mm I.D. glass tube, flnmc-scalcd at one ·e!ld (similu to commercinlly avail­
able culture tubes). This charcoal must be from the s:ime botch as th:H used in ob­
taining the samples and can be obta:ned from unused charcoal tubes. The open end 
is capped with Parafilm. A known amount of the compound is injected directly 
into the activated charcoal with a microliter syringe, and chc cube is capped with more 
Parafilm. The amount injected is usually equivalent to that present in a _I 0-liter sam-
P,le al a conccn,rat_ion equal to the federal standard. . ! 

At least five tubei are prepared in this manner and allowed to stand for at least r,vcr­
night to assure compl~te absorption of the specific compound onto the charcoal. These 
five tubes are referred to as the samples. A parallel blank tuLe should be treated in 
the s.:imc nrnnncr except that no snmplc is added to it. .The sample and blnnk tubes 
are dcsorbcd and analyzed in exactly the same manner as the sampling tube described 
in ·_section 8.4. · 

.'..":'··· .:· ...... :. 1· • ;• .• :.·.·;· • ..,"'·· •• ~ :.;- ,; ... ;, ;• ;:./;. ~ i~·.i!': .:· 

Two or .three standards arc prepared by injecting the same volume of compound into 
0.5 ml or CS, with the same syringe used in the preparati0n. of the sample. These 
;1re analyzed with the samples. · 

The desorption efficiency equals the difference between the average peak area of the 
samples and the peak area of the blank divided by. the average peak area of the 
st11ndards, or · · • ·· · · · ·. ,· . 

• t ,·· •• • ... l 

d !
. · ffi .. · .' .' ·· Arca sample - Aica blank • ;, ·. csorp 10n e ,c,ency = · 

. . ,.: . . . .. Arca standard 
. • l ',. 

- __ t ;. . . . . . • • 

9. Dlibration and Stand:mls · .- . .. . ,. _ .. r ,.· ··./ i: : ·'>.:,~---; ···. ;r, : '. ,_;- · '' ,--, ::.: '"·· ·- -- ···- · - ·--
. . . . . . ··,, •,:, . ··.·; . . . . :: .. 
··It is convenient to cxore-,ss·concentrntion of standards iil terms of mg/0.5 rnl CS, because samples 

·:·: are dcsorbcd in this ·;mount of CS,. To minimize error due fo the volatility of carbon disulfide, 
one can inject '.?0 times the weight into lO ml of CSz. For <!Xamplc, to prcpore a 0.3 mg/0.5 ml 

'.,;,~;·'standard, one would inject 6.0 mg· imo exactly 10 ml of CS2 in a glass-sroppered flask. The 
,··:;, density of the specific compound is used to ·convert 6.0 mg into microliters for easy measurement 

·· with a microlitcr syringe. A series of standards, varying in concentration over the range of 
:- ·.:. interest, is prepared and analyzed under the same GC conditions and during the same time period 

··.'. ... as the unknown samples. Curw:s are established by plotting concentration in mg/0.5 ml versus 
· · · peak area. · · · · · · · · ·.. · 

······:.1::-::,.·,.,::.·.:::,-:; .. · .. -·· ""~.·~·:._:,:--•' ....... ·!..._ .. <·:·~. :: 

. NOTE: Since no internal s:andard is used in the method, standard solutions must be analyzed 
·'.:.:·: at the same lime that the s3mple analysis is done. Thi~ will m;nimi1.e the effect of known day­
'·,.,. 'to-day _vari:1ti~ns and v:iriatiuns du_rii:ig the same day of the Fli) rc~or::;c, 

.. : : ·.,. 

10. Cruculations 

10.1_ 
' .. 

111c weight, in mg. corresponding to each peak area is read from the standard curve for the 
particular compound. No volume corrections are needed, because the standard curve is 
based on mg IQ.5 ml CS, and the volume o[ sample injected is identical to the volume of !he 
standards injected. ' 

10.2 Corrections for the blnnk must be rn.:ide for each samplt. 

Correct mg == mg, - mgi, 
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where:· 
· mg. = mg found in front section of sample tube 

mg. = mg found .in front scctio_n of blank tube 

A similar procedure is followed for the ~ackup sections. 

10.3 The: corrected amount, present in tht front and backup sections of the same sample tube 
are added to determine the total measured amo1;nt in the sample. 

10.4 This total weight is <.!ividcd by the determined dcso~ption efficiency to obtain the corrected 

" . mg per sample. 

10.5 The concentration of the analytc in the air sampled can be expressed in mg per m3 
• 

. mg/m' = Corrected rn? (Stction 10.4) X WOO (liters/m') 
. . . ·. . . Aar volume sampled (lners) 

10.6 Another method of expressing concentration is ppm (corrected to standard conditions of 25°C 
and 760 mm Hg). . . ·· ·· . 

ppm =·mg/m'_·; 2M4.W45 x · 760 x (f +'273) 
P 298 

where: 

p = pressure (mm H~) of air sampled 
T = temperature (°C) of .~1ir sampled 

24.45 = molar volume (liter/mole) at 25°C and. 760 mm Hg 
MW = molecular weight 
760 = standard pressure (nim Hg) 
298 .= standard temperature (°K~ 

~·. 

•. •,. -·~"·"' ~:. 

: : ~· ~.:,·.!:.~!.-~ .•,. :· ": . 
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TABLE 1 

Parameters Associated With r&:CAB An:ilJ'tical .Method No. 127 

Method nctc:clion limit Saml'lr \'oh11ue (lilrrs) CC Column l\Jofc:cular 
011:anic: Solvcal Cl.wificntioa (rng/smnp!e) !\finimum(•) !\T:u,imum(h) ·Tc:mp.('CJ Wdght 

Acetone 
·- ... .D 0.5 7.7 60 58.1 

., A·. ·0.01 Benzene o.s 55 90 78.l 

Carbon tetrachloride ·A 0.20 .. .:·. 10 60 60 IS4.0 

Chloroform .. A 0.10 o.s !r. , 13 80 119 

Dichlorcmethane D 0.05 0.5 3.8 8S 84.9 

p-Dimume A: ci.o~ l 18 100 88.1 

Ethylene dichloride D o.os 1 12 90 99.0 
::~· ... ~ .. 

Methyl i:thyl ketone B 0.01 0.5 13 80 ·72.J 
··-···· .. ... ·-

Styrene ··-·:~·1;- . 0.10 1.5 34 150 104 .. 
Tetrachloroelhylcne B 0.06 1 2S 130 166 

1, l ,2-trichlorocthane B. 0.05 10 97 150 133 
.. ,_ •'•' .. 

1, 1,1-trichloroethane B 0.05 0.5 13 150 133 
(methyl chloroform) 

Trichloroethylene 0~05 
• f; ... 

A . ~ .. 1 17 90 131 

Toluene B 0.01 0.5 22 120 ......... 92.l 

X)•lcne .... , .. A 0.02 
:, .·.· '· 

0.5 • .!, 31 100 106 

(a) Minimum volume, in liters, ;cquir:d lo meas11rc 0.1 limes the OSHA standard :· .·; 
(b) These arc brcakthrouch vol!:mcs c.ilculated with data deri\•;:d from a potential plot (11.2) for activated· cocor.ut 

charcoal. Com;cntrations of y:ipor in air at S timc5 the OSHA standard (11.3) or .509 ppm, whichever is lower, 
25"C, and 760 lorr were assu·mcd. The-~e values witi be as much as SO% Jowcr for- atmospheres of high humidity. 
The efTc:cts of multiple contamin:uils ha\'c not been inve~tigated. but it is suspected that less volatiic compounds 
cnay di..<iplace more volati)c compounds (Sec 3.1 and 3.l) : 

-.~ 1 ,:.~}:t=-~=· ..... ; ·:. t·.--.... ; .. ,;:.:·,; .. !~· :'·· ::.--.~: •:• .• · ... · ..• :"i 

.. . . ~ .. .:.-: 

.-:· .. .-, T 

• -.. •. • · .i·11 ~:: · :· ·· · ... : ; '( ... : .•· ~ :.r,· .. •.: -:'~. ~---:, :.-· . .: · ·p:J·:~ :• . ·. ·i; ~. • c.;~·-1: • ·- · • 

: '.~,~ ·.·.i •. •': : }.~·-!,~.:=·; .·:: : ~~\:;:·\~::· ::~.~,~'· :=,::.:_:~ ~I:·::··:· :. ): •,' .:~·~· ,\ .. l~:1 ~._i_, ~~; ."::· . '. f; ·· 

. . . . . .. · ... .: .- . . .:: • ... • ' • ~ •: ~ :. ... •J., • 

... ' . . .,,. ...... . 
•. 
·: i :- ... ,,. · •. ·- ·· . .:• .... 

: ~ .... "!' • ~., ., .. -4 ; .. : ·:· 

.:'!.~I _!J.: ,: .a., • 

' ~ .... : ! • .... : . : ' • . L : • ·~· 
:.:. ... _ .. ,,~:-·~.- ._ .:~i.:·.·r· ~- .. : _.,_ .... ;; .. -........ 1:· ~! ·-· : ... ~ .:.- •t • 

-.,,. i· ;, · 1 .':',•·=·>:: .--.;·:F.··. ~. <~_.-:·.,··!.·;,,~·: ', 1 '· ··• ,, ••. ~. ,. ' 

.. . . , 

: ... : 

.... . .... • .... ~ ~- .. : ;: : .•. ,. -."' .. " 

•~- ! , :u:·t~ ... ,,. :.r::; ·; 

""::·· .. ·· .. .. ·,=1 
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Table !Il-1 

INDIVIDUAL PERSONAL SAMPLE RESULTS -- JULY 12, 1976 

Butadiene, Styrene Butadicnc 
Occupational Title Operation TL1be No. Time On Time Off Vol. ,JI. Styrcnc,!!!B_ mg conc.,ppm cone. ,p_on 

Reactor Operator 8CC 56 6:57 10:40 42.34 0.01 0.13>'< 0.05 1.39* 

Reactor Operator 8CC 8 3:19 6:56 43.53 o.os o. 23,·, 0.28 2 .39,'< 

Reactor Operator 8·o 58 6:50 10:44 54.86 0.04 0,41* 0 •. 11 3.39* 

Reactor Operator 80 39 3:10 6:48 SL53 0.19 0,55* 0.86 4 • .82* 

Tank Farm Operator Pump Room 7 6:38 10:33 47.00 Q.06 0. 2 9;, 0.30 2.79* 

Tank Farm Operator Pump Room 83 3:00 6:37 43.40 0.04 o. 49,·, · 0.21 s. 10* 

Tank Farm Operator Outside 29 3:09 6:33 40.8 0.02 o.24"• 0.11 2.66* 

Tank Farm Operator Outside 35 6:35, 10;33 46.4 0,21 o. 201, 1.05 1,95* 

Recovery Operator · 7D 70 3:50 7:12 42.94 0.07 0,08* 0.39 o.84* 

Recovery Operator 7D 93 7: 14 10:29 39.90 0.06 <0.01 0.36 <0.10 

Float Aid Operator 7D 81 3:52 7:08 43.49 0.10 0: ()7* o.54 o.73* 

Float Aid Operator 7D 64 7:10 10:28 39.30 0.03 0.06* 0.18 o.69* 

Pipe fitter Main 84 . 3: 16 6:41 42.11 0.02 < 0.01 0.11 <0.10 

Pipe £it ter Main 53 6:43 10:27 45.75 0,04 <0.01 0.20 <0.10 

Pipe fitter Main 80 3:20 6:28 40.20 <0.01 <0.01 <0.06 •(0.11 

Pipe fitter Main 30 .6:29 10:27 49.35 <0.01 0.01 <0.05 <0.09 

Instr~ment Repair Main 55 3:08 6:39 42.69 o .. 05 0.03* 0.28 ,;.'.32* 

Instrument Repair Main 22 6:40 10:27 45.68 i<'0,01 <0.01 <0.05 <0.10 

Mechanic Main 5 3:10 6:29 43.45 0,03 0.02 0.16 0,21 

Ne char. ic- Main 37 6:31 10:27 51.32 o.oJ <0.01 0.14 <0.09 

Mechanic Main 88 3:12 6:31 43.40 0.02 0.02 U.11 o.n 
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Table III-1 (continued) 

Butadienc, Styrene Butadicne 
Occupational Title Operation Tube No. Time On Time Off Vol.,£_, Styrene,nig mo cone. ,ppm cone.' ppm 

Mechanic Main 67 6:32 10:27 50.80 <0.01 <0.01 <o.os <0.09 

Electrician Main 91 3:14 6:45 44.46 0.02 o. 2l>'r 0.10 2.14* 

Utility Operator 6CC Blend 87 3:31 6:33 41.17 0.14 0.01 0.80 0.11 

Utility Operator 6CC Blend 40 6:35 9:59 44.78 0,29 0.02 1. S2 0.21 

Utility Operator 6CC Coag. 63 3:36 6:35 39 •. 90 0,63 0.06* 3. 71 0.35* 

Utility Operator 6CC Coag. · 86· 6:38 10:05 43.:39 o. 73 0.04* 3.95 o.42* 

Dryer Operator I & J Lf.nes 52 3:42 '~ 6:43 35.25 0,39 0,02 2.00 0,26 
i 

Coag. Operator 6C Bldg. 41 4:00 t 6:50 33 ,82- 0, 19 <0.01 1.32 <0.13 

6C Bldg. 47 6:53 
J 

10:09 ]9.12 Coag. Operator i 0, 15 <0.01 o.9o <0.12 
l 

Operator Helper 69 Bldg, 23 4:07 
I 

6:56 3;5.07 0,03 : <o. 01 0.20 <0.13 
I 
I 

Operator Helper 6C Bldg. 75 6:59 I 10: 12 39.,81 0,03 <0.01 0.17 <0.11 I 

1 
46.\98 Recovery Operator 7C 60 3:40 7:04 0.06 0.02* 0.30 0.19* 

I 
: I 

Recovery Operator 7C 38 .7:06 1 10: 24 45.\50 0.05 0.02* 0.25 0.20* 
/ 

Recovery Operator 7CC 78 3:39 I 7:01 43,b 0.06 0.04* 0.33 0.22* 
I 
\ \ 

Recovery Operator 7CC 2 7:04 ! 10:23 41. 1?8 0.07 0.03* 0.39 0.32* 
i 

35,j7 0.05.· Coag. Operator 6D · 45 4:16 ·, 7:07 0.01 0.34 0.13 
I 

o .o( Coag,' Operator 6D 48 7:09 \10:20 38.~7 0.02 0,. 37 0.23 

29. Jli 
; 

Blend,Operator 6D 34 4: 27 • 7: 14 o.osi · <0.01 \ 0.49 <0.15 
l 

!~o. o~ .Baler Operator 6D 73 4:20 \ 7: 18 39.34 <O, 01.: 0.02'i!' 0.23* 
\ 

o.01J Baler Operator f>D 27 7:22 io: 16 38.75 <0.01, ~a. 06! 0.12* 
' f : l 

i i 
' b.04, 0,34*\ Reactor Operator BC 24 6:18 10: 20 . so. 77 

r- 'I 31,QJ.t 

! \ \' \ \ 

i l 
• 

\ i \ 
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' i 
\ Table 111-l (continued)' 
I 
l. 

Il;ID!VIDUAL PERSONAL SAMPLE RESULTS -- J\ULY 13, 1976 

i ! 
! 1 Butadiene, : Styrene Butadiene 

Occupational Title Operation Tube\No, Time On Time Off Vol. ,R. Styrenc,mg mg 1·:onc. ,P£1.!! cone. ,ppm -,-- ' . 
Mec!lanic Main 116 8:15 3:01 22.9 0.03 <0.01 0.31 <0.19 

Tank Farm Operator Pump Room 13 7:28 10:37 37.8 0.09 0,22 0.56 2,63 

Recovery 8D 76 7:50 10:53 36.6 0.06 0,36* O ,38• 4.45* 
Operator 

Tank Farm Operator Pump Room 42 10:37 2:0B 42,2 0.16 0,31* 0.89 .3,30* 

Reac. tiead Oper. 8D Reactor 124 7:48 10:42 34.8 0.09 0.35* 0.61 4.55* 

rank Farm_Oper. Outside 120 7:42 10:39 35.4 0,82 0.11* 5.44 1.40* 

Reactor Operator 8CC 71 11:09, 2:27 45.54 0.05 0,10>~ 0.26 o.99* 

Blend Operator 6CC 100 10:34 2:13 43.10 0.37 <0.01 2,02 <0.10 

Rec:overyOperator 6C 125 10:59 2:25 41.2 0.56 0.06-1, 3,19 0,65* 

Recovery Operator 7C ·9 11:02 2:27 41.0 0,19 0.02* 1.09 0,22* 

Coag, Operator 6C 44 10:50 2:18 44.30 0.20 <0.01 1,06 <0,10 

Coag. Operator 6CC 79 10:38 2:16 43.51 0.62 <0.01 3.34 <0,10 

Dryer Operator 6CC 102 10:45 2:15 44.33 0,56 <0.01 2.96 <U.lU 

Mechanic Main 112 8:05 2:31 17,20 0,14 <0.01 l.10 <0. 26 
Dryer Operator 97 8:09 3:14 18.08 0.02 <0,01 0.2~ <o, 25 
Coag. Operator 6CC 141 7:38 10:37 35.47 0.59 0,02* 3.90 0.26* 

Dryer 0perator 6CC 109 7:43 10:44 37.68 0.34 <0,01 2.12 <0.12 

Head/Blend Operator 6CC 101 7:34 10~33 34.21 0,13 <0,01 0.89 <0.13 

Operator Helper 6C 62 11:27 2:42 41.37 0,02 <0.01 0.11 <0.11 

, Coag. Operator 6n 43 11:50 2:31 31.30 0.05 ~0.01 ~.38 <0.14 

Tank Farm Operator Outsi<le 121 10:34 2:07 42.6 0.06 0,12* 0,33 1.27* 
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Table III-1 (continued) 

Butadiene~ Styrene Butadiene 
Occupational Title Operation Tube No, Time On Time Off Vol., & Styrene,mg mg cone. ,ppm conc,,ppm 

Coag, Operator 6C 90 10:55 2:24 44.82 0.15 <0.01 0. ]19 ~ < 0.10-

H~ad Operator 6C Process 108 10:58 2:18 43.91 0.09 <0.01 0. 48 < 0.10 

E Line tl~~P.~.{ .. 6C Process 61 ·11: 11 2:40 42,68 0.06 0.01* o.n· 0,11* 
... . . . ·- - -- ----

TaDk Fa~l!!..Qp~rator .Outside 99 + 7:30 .. . lfl: 2fi 3..5: 2 __ .. 0.02 o_.05 0.13 0.65 
Reactor Operator 8CC 51 8:23 11:08 24.15 0.03 0.02* 0. 29 0.37* 

Head Operator 6C Recovery 10 8: 00 10: 57 35.4 0.89 Q.04* 5.90 0.51* 

Operator 7cc Recovery 85 8:06 10:56 35, 7 0.59 ·0.05,~ 3.88 0 .63* 

Coag. Operat9r 6C 98 8:00 10:47 36,21 0.24 <0.01 1.55 < 0.12 

Coag. Operator 6C 1D4 7:53 10: 53 40,68 0.30 <0~01 1. 73 <0.11 

Blend Operator. 6D P·rocess 96 3:18 11:42 42.55 0.14 < 0.01 o. 77 I < J.11 

Head Operator 6D Process 123 8:08 11:36 40.53 0.13 0.01 0.75 0 .11 

1'1aintenanc~ 
·-·----- -- . - . ---· --- - ... -··- . -··· . 

-- ·- ··------· Clean Hlend Tank ... 114 7:57 3:07 25.62 n. nR. <Q.OL 0.73 <0.18 

Head Operator 6C Process 3 7:55 10: 57 39.64 0.10 < o. 01 . 0.59 < 0.11 

Coag, Operator 60 Process 65 8: 13 ~1:47 47.79 o.og < 0, ()1 0.44 < 0.10 

Pipe fitter Main 140 7:46 3:18 29.29 0.21 0.04* 1.68 0.62* 

Maint. Head Op, 7C Recovery 0 8:04 11:00 34.8 0,15 0.02 1.01' 0 ,26 

~ ipe fitter Main 113. 7:44 3:36 30.45 0.03 <·o. oi- Q.23 < 0.15 

Reactor Operator 8D 122 10:45 2: 19 42.8 0.06 0,30* 
. --·· 

0.33 3.17* 

Tank Farm Operator Outside 12 10:40 2:09 41. 8 0.28 o .os,1- l. 57 0 . 54>; 

Pipe fitter Routine 6D ~33 7:48 3:01 23.34 0.02 <0.01 0 ,20. <0.19 -··.,. 
Maintenance Clean Blend 1.32 7:50 3:07' 21.66 o.14 < 0:01 1.52 < 0.20. 

Tank 

Mechanic Main 129 8:02 2:55 24. 28 0.44 0.09* 4.25 1.68* 

51 



Table III-1 (continued) 

INDIVIDUAL PERSONAL SAMPLE RESULTS -- JULY 14, 1976 

Butadiene, Styrene Butadiene 
Occupational Title Operation Tube No, Time On Time Off Vol.,£ Styrene,mg mg cone. ,ppm cone. ,ppm 

Reactor Operator sc & ace 130 8:25 11:34 37.74 0.04 0 .02>'< 0.25 0.24* 

Recovery Operator 7C· . 177 8:09 11: 27 38.31 0.03 <0.01 0 .18 <0.12 

Reactor Operator 8C 152 8: 14 11:30 41.68 0.03 0 .04* 0.17 0 .43* 

"A" Operator 7C Recovery 151 8:03 11:24 35,15 0.07 <0.01 0.47 <0.13 

Head Operator 7C Recovery 131 8:01 11: 23 41.79 0,03 <0.01 h • .., u. J./ <0,09 

Maintenance Op, 7D Recovery 137 7:56 ll: 20 42.39 0, 18 o, 14,1-. 1.00 1.49* 

Tank Farm Operator 72 11:45 2:23 32 .1 r 0.02 0, 28>'< 0.15 3.94* 

HeaC: Operator Tank Farm 18 7:38 11 :08· 47,25 o.os 0,06* 0,25 0.57* 

l'laint. Head Op. Tank Farm 115 7: 35 11:43 50,76 0.05 0. 06i< 0 .23 0.53* 

"A" Operator Tank Farm 183 11:08 2:25 43.49 0,28 0, 14>'< 1. 51 1. 46* 

Head Operator Tank Farm 180. 11: 10 2:21 40.96 0.05 0 • 181< 0.29 1.99* 

Maintenance Op, 7D Recovery 185 11:21 2:35 41, (16 0.11 o. lo*· 0.63 1,10* 
,· 

Head Operator 7C Recovery 127 11: 25 2:39 40,57 0,44 0,09* 2.54 1,00* 

Mech;;.nic Main 176 7:44 3:12 18, 78 0.04 0 , 03°'< 0. Sor 0,72* 

Pipefi.t.ter Main 25 7:46 3:04 23.M 0.07 0 ,(17' 0, 70 1.35 

Gleaner Blend Tank 199 7: 50 3:10 21, 78 0.07 <0.01 o. 76 < 0.21 

Cleaner Blend Tank 150 7: 53 3:06 16,80 0,04 <0.01 0.56 < o. 27 

Laborer Cleaning a 144 7:59 2:51 27, 47 0 .11 <0.01 0, 94, < 0.16 
Dryer 

Pipe fitter Main 157 8:03 3:01 20, ll 0.03 < 0.01 0.35 < o. 22 

"A" Operator 7D Recovery 155 11: 17 2:36 43,15 0,13 < 0.01 0. 71 ~ 0.10 

Pipe fitter 184 7:41 3:16 24.60 0.47 0 .04'1t 4.49 0.18* 

Pipcfitter 198 7:39 3:02 27.75 0.04 Q,07* 0.34 0.16* 

52 



Table III-1 (continued) 

Butadiene, Styrene Butadiene 
Occupational Title Operation Tube No. Time On ~ Off Vol.,R. Styrene,~ mg cone. ,ppm conc.,pom 

NainL. Head Op, 7C Recovery 153 11:28 2:39 36.90 0.08 <O.,Ql' 0.51 <0.12 

Head Operator BC Recovery 128 11:31 2:45 42.09 0.05 0.03,·, 0.28 0 .32* 

Main Operator sc & ace 147 11:35 2:44 37.82 0.06 0, 16* 0 .37 1. 91* 
Reactor 

. 
Head Operator 8CC Reactor 182 8:27 11: 37 38.0 ' < 0. 01 <0.01 <0.06 <0.12 

Head Operator 80 Reactor 197 7:48 11: 12 43,48 0.03 0.27* 0 .16 2.81* 

Head Operator 70 Recovery 187 7:52 11: 12 43.56 0, 11 0 .10,~ Q.59 1. 04* 

"A" Operator 70 Recovery 172 7:54 11: 16 43 .12 · 0, 12 0 .os.,., 0,65 o. 52* 

"A" Operator 80 Reactor 181 7:48 11: 11 40.46 0,04 0. 28•\- 0 .23 3.13* 

"A" Operator 80 Reactor 16 11: 14' 2:31 5.53 < 0.01 < 0.01 < 0. 42 <0.82 

H~ad Operator 80 ·Reactor 134 11: 14 2:28 41.34 < 0.01 0 .47* <0.57 s.u,1-

Head Operator 70 Recovery 95 11: 18 2:24 22.60 0.15 < 0.01 1.56 <0.20 

"A" Operator Tank Farm 146 7:41 11:07 44.82 0.12 0.04* 0.63 0,40'"" 
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Table III-1 (continued) 

INDIVIDUAL PERSONAL SAMPLE 'RESULTS -- JULY 15, 1976 

Butadiene, Scyrene Butadiene 
Occupational Title 0_E£ration Tube No. Time On Time Off Vol.,R. Styrene,mg __ mg___ !=one., ppm conc.,ppm 

Tinner 6D 171 8:16 3:08 23.27 0.03 < 0.01 0.30 < U.19 

Operator Helper 6C 196 11: 17 2:34 14.10 0.03 < 0.01 a.so · < o. 32 

. Baler/Dryer Opei;ator 6D l 11: 13 2:43 44.43 <0.01 < 0.01 <0.05 < 0.10 

Blend Operator 6C 304 11: 21 2:31 38.0 0.33 < 0.01 2,04 < 0.12 

Utility/Coag. Op. 6CC 154 8:28 11: 31 36.6 0.31 < 0.01 L99 < 0.12 

Lab Foreman Sample Lab 139 7:28 10:56 43.64 0.06 0.24*. 0.32 2.48* 

Compounder 178 7:30 10:53 42.09 0.05 o. 26->'< 0.28 2.79k 

Finish Prod. . 
Chem. Testing 173 7:35 11 :08 40.65 0.05 0.01* 0.29 0.11* 

Shift Tester Carbon Black 193 7:41 10:58 40,59 0.03 0.091( 0.17 LOO* 

Shift Tester Lab Tech. A 1.67 7:45 11:00 38.68 0,06 o.34* 0.36 3. 97* 

Tester Sample Lab 159 7:48 10:45 40.02 0.09 0,12* 0.53 1.36* 

Compounder 169 i: 50 10: so 29.95 0.02 0.20 0.16 3.02 

Finish Prod. 
Chem. Testing 311 11:09 2:15 34. 76 0.02 0.05 0.14 0.65 

Shift Tester Carbon Black 309 10:59 3:17 40.80 0.02 0.09,\o 0.12 1.00* 

Shift Tester Lab Tech. A 117 11:04 3:19 38.85 0.04 0.47* 0.30 5.47* 

Tester in 
Training 301 10:47 2: 13 44.65 0.07 0.11* 0.37 Lll* 

Compounder 156 10:52 3:18 15.34 ~ 0.01 0.01 < 0.15 0.30 

Cor.,pounder 307 10:55 3:18 41.84 0.03 0.12* 0.17 1.30* 
Lao Forem;rn 303 10:57 3:16 42. 99. 0.05 O. 23-.'c 0.21· 2.42* 

Dryer Operator 6CC Process · 161 8:24 . 11:35 38. 2 0.55 0,02 3.38 0.24 
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Occupational Title Operation Tube No. 

Head Operator 6CC Process 118 

191 

166 

Head Operator 

Blender Operator 

G-H Line Helper 

C & D ~alcr/Dryer 

6C Process 

6C Process 

6C Process 

60 Process 

Utility/Coug •.. Qper. 6CC Process 

54 

160 

310 

Heac! Operator 

Head Operator 

Pipe fitter 

Pipe fitter 

Machinist 

Pipe fitter 

Machinist 

Pipefitter 

Laborer 

Laborer 

Laborer 

Mechanic 

Pipe fitter 

6CC Process 

6C Process 

7CC Latex 
Linc 

7CC Condenser 

C2B Blowdown 
Tank 

Upper Vac. 
Condenser 

C2B Blowdown 

Clean Latex 
Lines 

06 & Cl6 
Blend 

D6 & Cl6 
Blend 

302 

200 

"32 

186 

168 

194 

165 

175 

163 

192 

Dryer Cleaning 195 

Routine Main 105 
6C 

Routine 6C 36 

Table III-1 (continued) 

Time On Time Off Vol.,t §tyrene,mg 

s~22 11:26 36.8 0.31 

8:15 

8: 11 

8:06 

7:43 

11:32 

11:30 

11:23 

7:36 

7:39 

7:43 

. 

7:46 

7:.54 

7:52 

7:56 

8:00 

8:03 

8:05 

8:08 

11: 22 

11:20 

11: 15 

11: 10 

2:24 

2:27 

2": 39 

2:46 

2:.54 

2:56 

2:52 

2:39 

2:47 

2:42 

2,: 41 

2:59 

2:57 

3:04 

37.4 

37.8 

38.92 

44.10 

34.4 

35.4 

"39.2 

24.94 

21.03 

26. 70 

22.96 

24.48 

26.61 

22.26 

20.10 

17.94 

. 22. 25 

i5.52 

0.23 

0.18 

0.12 

O.Oi 

0.35 

0.24 

0.23 

0.69 

0,31 

0.06 

0.19 

o.os 
0.61 

0.04 

0,09 

0.06 

0.06 

0.03 

*·Butadiene present in B section of charcoal tube above one-third the level 
of Chat found in A section. 

-~ ·:·,::,.: ~ll :l; t• \ ... 1 ... 11 1·,•11UHf1 1 1I r,-,1111 h.,, lll!r _ 

Butadiene, 
rn.s_ 

<0.01 

<0.01 

<0.01 

><0. 01 

<0,01 

«J, 01 

BLD 

BLD 

0, 23~r 

0.07* 

0.02 

0,04* 

0,03 

0,21* 

<0,01 

<0.01 

<0.01 

<0,01 

<0.01 

Styrene Butadicnc 
conc,,ppm sonc.,ppm 

1. 98 <0.12 

1,444 

1.12 

0, 72 

o.os 
2.39 

1. 59 

l. 38 

6,50, 

3.46 

0.53 

1. 94 

0.48 

5.3~ 

0,42: 

1.05 

0,78 

0.63: 

0.45 

<0.12 

<0.12 

<0.12 

<0.10 

< u.13 

<O.D 

< 0.12 

4.17* 

1. SO'* 

0.39 

0.79* 

0,55 

3.57* 

< 0.20 

< o. 22 

< o.~:s 
< 0.20 

< o. 29 



Table III·- 2 

COMBINED SAMPLE TIME WEIGHTED AVERAGE CONCENTRATIONS OF STYRENE AND BUTADIENE 

Occupational Title 

Reactor Operator 

Reactor Operator 

Tank Farm Operator 

Tank Farm Operator 

Recovery Operator 

Float Aid Operator 

Pipe fitter 

Pipe fitter 

Instrument Repair 

Mechanic 

Mechanic 

Utility Operator 

Utility Operator 

Coag. Operator 

Operator Helper 

Recovery Operator 

Recovery Operator 

Coag. Operator 

Baler Operator 

Tank Farm Operator 

Reactor Operator 

Head/Blend Operator 

Operation 

sec 
8D 

Control Room 

Control Room 

7D 

7D 

Main 

Main 

Main 

Main 

Main 

6CC Bend 

6cc Coag. 

6C Bldg. 

6C Bldg. 

7G 

1cc 
6D 

6D 

Pump Room 

BC 

6CC 

Date 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7/12 

7 /13 

7/13 

7 /13 

56 

Tube Nos. 

8;56 

58 ;39 

7 ;83 

29;35 

70;93 

81;64 

84;53 

80;30 

55;22 

5;37 

88;67 

87;40 

63;86 

41;47 

23; 75 

60;38 

78;2 

45;48 

73;27 

13 ;42 

51 ;71 

101; 100 

Styrene 
TWA, ppm 

0.16 

0 • .50 

0.26 

0.62 

0.38 

D.36 

0.16 

0.05 

U.15 

0.15 

0.06 

1.18 

3.84 

1.13 

o •. 19 

0.28 

o.36 . 

o.36 

<U.06 

o. 71 

0. '17 

1.51 

Butadiene 
TWA, ppm 

1.88* 

4.08* 

3.<JO* 

2,28* 

0.45* 

o. 71* 

<.0,10 

<0.10 

0.18* 

0.12 

0.12 

0, 16 

0.39* 

<1.l.12 

<!J.12 

0.19* 

o.27* 

0, 18 

0,18* 

2.95* 

o. 71* 

<0.11 



Occupational Title Operation 

Recovery Operator/Head Oper. 6C 

Recovery Operator/Maint. Head 7C 

Coag. Operator 

Coag. Operator 

Dryer Operator 

Coag. Operator 

Tank Farm Operator 

Coag, Operator 

Oper. 6C 

6CC 

6cc 
6D 

Outside 

6C 

Head Operator 6C Process 

Tank Farm Operator 

Reactor Operator/Reactor Head 
Oper. 

Reactor Operator/Main Oper. 

Recovery Operator/Maint. Head 
Oper. · 

Reactor Operator/Uead Oper. 

Head Operator 

Mainlenance Operator 

Outside 

80 

8C, BCC 

7C 

BC 

7C 

70 

Tank Farm Operator/Main, Tank Farm 
Head Oper. 

Head Operator · ·· · Tank Farm 

;'A" Operator 

"A" Operator 

Head Operator 
"A" Operator 

Operator llelper/G-H Line 
Helper 

Tank Farm 

70 

70 

80 

6C 

Table III - 2 (coutinued) 

Date 

7 / 13 

7 /13 

7/13 

7/13 

7/13 

7/13 

7/ 13 

7/13 

7/13 

7/13 

7/13 

7/14 

7/14 

7/1/.,. 

7/1(.,, 

7/14 

7/i4 

7/14 

7/14 

7/14 

7 /14 · 

7/14 

7/15 

57 

Tube Nos, 

10;125 

0;9 

98;44 

79;141 

102;109 

65; 43 

99;121 

90; 104 

3;108 

12;120 

124;122 

130; 147 

177;153 

152;128 

131;127 

137;185 

7 2; 115 

18;180 

183; 146 

155; 172 

187;95 

181; 16 

196; 54 

Styrene 
TWA, ppm 

4.44 

1.05 

1.28 

3.65 

2.57 

0.41 

0.24 

1.22 

0.53 

3.35 

0.45 

0,31 

0.34 

0.23 

1.33 

0.82 

0. 2() 

0.27 

1.06 

0,68 

1.05 

0.22 

0,61 

Butadiene 
TWA, opm 

0.59* 

0.24* 

<0.12 

0.16* 

<0.11 

<0.11 

0.99* 

<0.11 

<0.11 

0.94* 

3.79* 

1.08* 

<0.12 

o. 38* 

0.52* 

1.30* 

1.86* 

1.25* 

0.92* 

o. 29"' 

0.61* 

L 79* 

< 0.32 



Table III - 2 (continued) 

Styrene Butadienc 
Occueational Title Oper~ Date Tube Nos, TWA, ppm TWA, ppm 

Baler/Dryer Operator 6D 7 /15 1; 160 0.16 <0,10 

Blend Operator 6C 7/15 304; 166 1.58 <0.12 

Utility/Coag. Op, 6cc 7/15 154;310 2.19 <0.12 

Lab Foreman Sample Lab 7/15 13.9; 303 o.3o 2.45* 

Cor.ipou.-:Jer 7/15 178;307 0.22 1. 95* 

Finished Prod, Chem. Testing 7/15 173 ;311 0.22 0.36* 

Shift Tester Carbon Black 7 /15 193;309 0.1.'; l.OO* 

Shift Tester Lab A 7 /15 167;117 0.33 4.82* 

Tester/Tester in Training Sample Lab 7 /15 159;301 0.44 1. 23* 
• 

Compounder 7/15 169;156 0.10 1.40 

Head Operator 6cc 7 /15 118 ;302 1. 79 ...::0.13 

Head Operator 6C 7 /15 191; 200 1.41 <0.12 

* In one or both charcoal tubes, butadiene was present in the B section above one-third the level of that found 
in the A section of the s;me tube. 
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Table III -::- 3 

INDIVIDUAL PERSONAt SAMPLE RESULTS 

Styrene Butadiene A Butadier.e I 
Occupational Title ~ Tube No, Time On Time Off Vol.,?. cone. 1 ppm cone., op~ cone:., ppm 

Head Recovery Operator 4/ 11 84 A&B 15:57 2L55 8.27 <0.28 1.09 BLD 

uead Recovery Operator 4/11 77 A&B 15:57 21:55 9. 76 <0.24 <0.46 

Recovery Operator 4/11 107 A&l.l 15:54 21:56 8.60 <0.27 <0.53 

hecovery Operator 4/11 66 A&B 15:54 21:58 8.75 <0,27 1.03 

Head Reactor Operator 4/ 11.· 70 A&B 15:44 21:50 9.06 <0.26 <Q.50 

tlead Reactor Operator 4/1.1 73 A&B 15:49 '21:53 ·g. 74 0.48 69.61 BLD 

Trar.~£er Pump House 4/11 1U4 A&B 16:55 22:22 7. 77 <0,30 25.02 BLD 
.,ead 

'.i.'r:ausfer Pump House 4/11· 108 ~ ... B 16:58 22:21 7,72 <0.30 <0.29 
. ·-~ . 

Head Coag Operator 4/11 137 A&B 16:11 22:05, 8.85 0.26 <0.51 

Coag Operator 4/11 75°.AhB 16:06 22:03 9.62 0.05 <0.47 

~oag Qperator 
. -· 4111· 71 A&B 16:07 22:01 7.50 <0.31 <0.30 

rlailer Operator 4/11 133 A&B 16:45 22:09 8.27 <0.28 <0.55 

~ailei;: Operator 4/11'· 82 A&B 16:34 22~c~ 8.10 <0.29 <0.56 BLD 

Reli°ef Operator 4/11 68 A&B .16: 32 22 :07\ 7.23 <0.32 <0.63 

Operator Helper 4/11 . 61 A&B 16:27 22:11 ·· 7.58 <0.31 <0,60 

Operator Helper 4/ll .. ... 64 A&B 16:21 22:08 ~;,.JS <0.27 <0.53 

Operator Helper 4/11 63 A&B 16:32 21:59 
., 

I 7.51 <0.31 1.81 

Foreman 4/11' 
~ 

106 A&B 16:17 22:15 7.76 <0.30'· .. 1.16 __ ... ...._ 

!iec:d Opera tor 4/11. ' I ·79 A&B 16:21 22:05 8.48 0.55 <0.53 

Lift Truck Driver 4/11. 67 A&l3 16:38 22:12 8.36 <0.28 0.54 

Hailer OpPrator 4/11 62 A&B 16:16 21:59 ]. 77 <0.30 <0.58 BLD 
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Table III~ 3 (Cont.) 

INDIVIDUAL PERSONAL SANPLE RESULTS 

Styrene Butadienc A Butadicne B 
Oc~ueational Title Qlli Tube No, Time On Time Off Vol.,R. cone,! eem cone,' -eem cone, I E!2m 

Rec0very Operator 4/12 15 A&ll 8!09 14:38 9.47 <0.25 <0.48 

Head Rj:!covery Operator 4/12 25 A&B 8:06 14:57 9.12 0.52 33,21 BLD 

uead Rea~tor Operator 4/12 86 A&B 7:59 14:39 10;80 <0.22 7.12 BLD 

-Head Coag Operator 4/12 . 134 A&B 8:23 14:31 8.77 2.14 <0.52 

Coag Operator 4/12 18 A&B 8:17 14:31 9.52 0.49 0.48 

Coag Operator 4/12 17 A&B 8:20 · 14:28 8.98 0.52 0.50 

Coag Operator 4/12 13 A&B 8:18 14:28 8.74 0.54 0.52 

Laborer 4/12 -138 A&B 7:52 15:32 11.82 7.5.5 1.15 BLD 

Laborer 4/12 120 A&B 8:06 15:36 11;44 1.03 <0.40 

Laborer 4/12 118 A&B 7:35 15:30 11;29 6.86 3.60 BLD 

Laborer 4/12 115 A&B 8:08 15:34 10.85 12:33 0,83 
.. ----

"Laborer 4/12 90 A&B 7:32 15:39 11.;rn 0.42 5.61 

Laborer 4/12 88 A&B 8:13 15:35 13.36 0.35 <0.34 

1..ab~rer 4/12 85 A&B 7:50 15:38 11,24 0.84 <0.40 

Laborer 4/12 81 A&B 7:43 15:37 12.67 7.41 <0.36 

Laborer 4/12 54 A&B 7:58 15:14 10.55 <0.22 0.43 

Laborer 4/12 53 A&B 7:40 15:40 11.55 0.61 8.22 BLD 

Laborer. 4/12 49 A&B 8:05 15:36 11.43 <0.21 <0.40 

Laborer 4/12 30 A&B 8:12 15:17 9.29 9:86 0.49 

·Laborer 4/12 28 A&B 7:54 14:50 9.43 2.99 2.88 BLD 
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Table III ,:- .3 (Cont.) 

INDIVIDUAL PERSONA[. SAMPLE RESULTS 

Styrene Butadiene A But.adiene B 
Occueational Title ~ Tube No. Time On Time Off Vol., J, cone.! eom cone., eem cone.! eem 

Drier Operator 4/12 74 A&B 8:25 14:3l 3.74 <0.63 <1. 21 
uood Tank Farm 4/12 29 A&B 9:03 14:50 8.84 <0.27 0.51 

Operator 

--Tank Farm Operator 4/1'1. 27 A&B 9:05 14:52 8.56 <0.27 <0.53 ---
:Maintenance -·- .. 4/12. 78 A&B 7:45 14:25 8.88 <0.26 <0.25 
Maintenance 4/12 69 A&B 7:38 14:24. 11. 43 · <0.21 <0,20 

Naintenance -- . 4/12· 16 A&B 7:37 14:23· 9.75 <0.24 <0.23 

Hain tenance -- 4/12· 14 A&B - 7 :42 14:24. 7.13 <0.33. 0.63 

Janitor 4/1'1: 116 A&B . 7 :36 15:15 11.06 <0.21 <Q,41 

Laborer 4/13 114 A&B 11:49 14:50 4.76 <0.49 <0,95 

Laborer 4/13 111 A&B 7:51 14:56 10.09 <0.23 <0,45 

_Labqrer . - 4/13 26 A&B 7:48 14:52 10.23 <0,23 0.44 

Laborer 4/13 10 A&B 7:49 14:56 10. 79 <0.23 0.84 

tlecha~ic 4/13 147 A&B 7:31 14:54 t0.91 <0.22 <0.41 

Hechanic 4/13 60 A&B 7:45 14:55 10.09 <0.23 <0.45 

Mechanic - 4/13 57 A&B 7:21 15:17 11,66 <0.20 <0.39 

Mechanic 4/1~ -56 A&B 7:40 15:03 9. 77 <0.24 0.46 

Mechanic 4/13 44 A&B 7:411 14:57 10. 74 <0.22 <0.42 

:Mechanic 4/13 42 A 7:32 14:57 11.69 <0.20: C,.J9 

Mechanic 4./l3. . 40. AE.B 7:39. 14:59 10.59 <0.22 0.43 

Mechanic 4/13_ 39 A&B 7:29 15:26 11. 61 0.81 44.38 BLD 
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Table III~ 3 {Cont.) 

INDIVIDUAL PERSONAt SAMPLE RESULTS 

Styrene Butadiene A Butadicne B 
Occueationzl Title ~ Tube No, Time On Time Off ·vol.zR, cone.! eem cone.' -eem cone,! eem 

Mechanic 4/13 12 A&B 7:38 14:58 13.79 <0.11 0.66 

Mecnanic ·-·· 4/13 9 A&B 7:35 15:28 · IL 07 <o. 29 <o.56 

Mechanic -··- - •. 
4/13 8 A&B 7:42 15:12 10.88 0.41 1.25 BLD 

flechanic 
- --- - -----

4/13 7 A&B 7:37 15:07 13.25 <Q .. 18 0.34 
Machinist ., . 

.. ··-··· 4/1~ . ... 38 A&B 7:40 15:22 9.76 <Q. 24 0.46 
Welder .. -- - 4/~3· llO A&B 7:54 · 15:06 10.57 <O. 23 <0.42 

Pipefitter 
... ---

4/13 37 A&B 7:35 14:58 10."06 <O. 23 0.90* 0.90* 

Pipe.fitter· '. - -·· 4/13 ll A&B 7:31 15:16 10.86 <0.22 0.42 

Pipefitter ---- 4/13· . 45 A&B 7:22 14:58 11.59 <O. 20 1.17* 1. 95* · 

Pipefitter 4/13 43 A&B 7:37 15:13 °10.90. <0.22 <0.21 

Pipefitter 4/13. 55 A&B 7:25 15:14 11.08 0·.20 1.52 
-, - . ·--- ---- .. 

Pipefitter 4/13 · 59 A&B 7:33 15:25 12.70 <0.18. <0.36 

Pipefitter 4/13 146 A&B 7:32 15:16 5.20 <0.45 <0.87 

P-ipefi-tter 4/13 148 A&B 7:28 15:15 11.10. <0.21 < 0.41 

ttead Recovery Operator 4/14 112 A&B 9:21 14:58 6.88 1.02 9.86 BLD 

Recovery Opera~or 4/14 123 A&B 9:18 15:02 5.83 0.80 2.33 BLD 
-

Charge Opera!=or 4/14 2 A&B 9:13 15:06 8.25 < o. 28 1.10 

Head Reactor Operator 4/14 151 A&B 9:15 15:05 8.47 < o. 28 < o. 53 

Instrument Han 4/14 200-A&B 7:26 15:02 11.57 o. 4J." 1.56 BLD 

Instrument Man 4/14 196 A&B 7:24 15:05 9.76 1.44 174.14* 101. 89* 

Instrument 4/14 180 A&B 7:20 15:07 13.02 < 0.18 < 0.35 

Lab Analyst 4/14 145 A&B 8:08 14:54 9.70 0.24 < o. 47 
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Table III~ 3 (Cont.) 

INDIVIDUA:t, PERSONAL SAMPLE RESULTS 

· Styrene Butadiene A Butadicne B 
Occueational Title -~ Tube No. Time O!!, Time Off Veil. , R, cone. 2 12em. cone. , EE%._ cone.! eem 

Lab Analyst 4/14 6 A&B 8:02 14:53 10.17 0.46 1.33 BLD 
Lab Analyst 4/14 191 A&H 8:04 14:56 8. 77 0.54 <0.52 

Lab Analyst 4/14 · 122 A&ll 7:55 14:52 9.74 0.96 0.46 
·-··· 

Lab Technician 4/14 172 A&B 8:22 14:53 9.02 2.86 84.69 BLD 

Lab Technician 4/14" 155 A&i3 7:56 14:54 10.36 0.91 2.18 BLD 

Lab Technician 4/14 126 A&B 7:43 15:17 10.J.O <D.23 <0.45 

Lab Tecimician 4/14 124 A&B 7:47 15:16 10.97 <D.21 32.96 BLD 
Lab Technician 4/14 113 A&B 8:11 11:53 5.26 <0.45 <0.86 
Lab Tecnnician 4/14 5 A&B 7:45 15:14 13.32 <0.18 0.34 

Lab Technician 4/14 4 A&B 8:00 14:51 11. 27 0.62 0.80 

Lab Technician 4/14 1 A&B 8:24 14:52 13.14 2.14 144.55 BLD 

i.ilectrician 4/14 194 A&B 7:30 15:04 11.92 <0.20 <D.38 

Electrician 4/14 125 A&B 7:38 15:01 1.12 <2.10 <4.04 

E-:lectrician 4/14 158 A&B 7:35 15:10 12.43 <0.19 <0.36 

Electrician 4/14 182 A&B 7:32 15:11 11.02 <D.21 <0.41 

Electrician 4/14 18'.:! A&B 7:33 15:11 11.45 <0.20 <0.39 

Carpenter 4/14 171 A&13 7:37 l.S:09 10.83 <0.22 <0.42 

Carpenter_ (! 4/14 164 A&ll 7:24 15:08 11.05 <0.21 <0.41 

Carpenter 4/14 160 A&B 7:32 15:10 11.35 <0.·21 <0.40 

Carpenter 4/14 153 A&B 7:36 15:08 10.93 <0.21 30.60 

13LD - tlelow Limit of Detection 

- --(dash line) - Tube was not analyzed 
* Butadiene in B tube above one-third level found in A tube. 
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Area 

Drier #7 

Blend Tank #6 

Drier #5 

Coag Tank #6 

Drier #6 

Control Lab 

Brine House 

Reactor 8A 

Tank Farm 

Table III - 4 

ANALYSIS OF HIGH FLOW AREA SAMPLES (~200 cc/min) 

Sample No. 

102 

184 

97 

174 

98 

121 

193 

181 

99 

51 

Extraneous Chemical Component 
Other Than Styrene and Butadiene 

4-Vinylcyclohex-1-ene (Butadiene Dimer) (5)* 
.Ethyl Benzene (4)* 
Methanes ('.W)>\-

4-Vir.ylcyc lohex-l-ene (10)* 
Ethyl Zenzene (10)* 
4-Isopropyl-1-Methylcyclohexane (Isomers of Methane} (20)* 

4-Vinylcyclohex-1-ene (10)* 
Ethyl Benzene (10)* 
Methanes (-25)>': 

· Similar to #97 

Similar to #97 

Toluene (130)>~ 

Toluene (110)* 

Methanes (95)1< 

Nothing Unusual 

Nothing, Pump Not iH.rnni.H-g--

* Estimates on the concentrations for the components has been made based on normalizing 
the presence of styrene ta 100 counts in each sample. Therefore, estimated amounts can­
not be correlated from sample to sample. 
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Table . III - 5 

TOTAL PARTICULATE SAMPLE RESULTS 
OHYA ESH .- PLANT A 

Flow Filter 
Filter Rate Loading, Vol., Dust Cone, 

-· !:-
~-_M_g/m3 Job Title Operation Time On Time Off. No. ipm _ Date mo Liters ---- __ c ____ 

Helper Operator 6D Process 9:21 2:41 1954 1. 55 7-14-76 0,305 496·.c 0,62 

H~lper Process 9:28 2:45 1951 1. 7 7-14-76 1.363 538.9 2.53 

I B;:ile Duster Process 9:30 2:46 1881 1.65 7-14-76 0,587 521,4 1.13 

C Baler Operator Process 9:22 2:39 1992 1 .• 6 7-14-76 0,365 507,2 0.72 
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Job Title 

Operator 

Maint. Meet .. 

Oeeration Time On 

Carbon Black 9:45a 

Carbon Black 9:47a 

Table.-I!I - 6 

TOTAL PARTICULAT~ SAMPLE RESULTS 
CARBON BLACK - PLANT B 

Flow 
Filter Rate 

Time Off No. .. R.pm - . -~ 

2:46p 2163 1.7 4-14-77 

2:48p 2196 2.0 4-14-77 
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Filter 
Loading, VoL, Dust Cone. 

mg Liters - Mg/m3 

.129 511. 7 .252 

.304 602.0 .505 




