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s #0F WORKERS
T Shift 30
Zud Lhift 10

3rd Shift

29
In addition, three maintanance pereonnel and six supervisors are required.

The ten opevating personnel are divided as follows:

Casting Unit Operators

Casting Unit Nelpoery

Neatralizer Operators

3
2
1 Reactor Operator
2
1 lst Man Operator
1

Banbury - Quencher Operator
Department code number J46A refers to pliofilm production and 1463 refers

to the sleding depariment where pliofilm is cut, wrapped and shipped,

PROCESS DESCRITTION
A schematic diagram of Lhe process is shown in Figure 1. Natural rubber
is qncrated and dumped in a Banbury mixer for aﬁproximatcly 22 minutes.
The rubber from the BDanbury passes through a mill and is conveyed to agitated
mixing tanks where benzene is added. During this three hour mixing process,
the rubber is QGssolvcd in the benzene. This liquid is thep piped to blending
tanks where further mixing takes place. These tanks also serve as a hold
tank for the rcactor. As the process continues, the solution }s introduccd
to the rcactor, where hydrochloric gas (HCL) i; added. Also, measured amounts
of benzene are added to reduce the percent solide from 20% to 9% or less.
From the reactor tanks the rubber hydrochlorjdc is dropped into neutralizing
tanks. Film scraps, soda anh, plasticizers and additienal benzene arve added.
The mixing is a 6 to 7 hour process, and is adjusted to 10% rubber hydrochlor:

Nexit the mixture is passed through a plate and frame filter press. The
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JRTRODUCTTION
The Industry—Widu Gtudijes Branch of the MNational Institute for Occupational
. '
Safety and Health bas initinted epidemiologic evaluation of mortality
patterns among cmployces utilizing benzene.  On February 9-10, 1976, a
rean of dndustrial hypienisnte and cpidemiologists condicted a walk-tlrouph
survey ol the pliefila cperation of the Goodycar Tire and Rubber Company.

The major purpose of that survey was to determine if a suitable population

of workers exposed to benzene oxisted at this facility.

PLANT DESCRIFTTON AND HISTORY
The Cast Tilms Division mavufactures clear plastic films (polyvinyl chlovride
and rubber hydrochloride) by the solvent casting method. Of intercst to
this suyrvey were the operations nssocﬁated with Pliofilm (rubber hydrochlorid:
Pliofilm operations started in St. Nmr&s in 1939 with two productioh unics.
In 1941, two more units were installed, and in 1947 ﬁwo additional units
were installed. Two units were 'narrvow" (48" recovered width) and the
other four were "wide" tapp: 60" recovered width). Full operation netted
approximately 16,000 1bs./day. These six units ran until 1966. In‘l967,
production wﬁs cut-back to four units, and in 1970 a further reduction
to three units was made. Subsequently, in 1974, operation was limited
to one unit. By 1975, production had incrcased to two units and at the

time of our visil, three units were operating.

The Pliofilm Department works three shifts (31-7, 7-3, 3-11), five or
six daya per week., When tvo wiits are operating, the following operating

pexrsonnel are requireds:

o«
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yhe Coodycar Tire aud pubbar Co. haa
Nr. Johuson, i

Ny, Harbord, is retained as a consujtant

HEDTCAL
covporate redical director,

6 Jocaled in Akron, Ohio, A local peneral practitioner,

to the plant and performs all

physical exmeinations. Alne presoent during each shift js a registered

nursce.

Pre-employment physicals are required of all persons which jnclude chest

x~rays, blood cell counts, hewoplobin, platelet, aud routine urinalysis.

Medical controls consist of monthly whitc blood count and hcemoglobin

determination of all employecs with benzene Cxposurc. These records

arc kept indefinitely. Over the years, occasional decreases in white

bload cell counts (<4,000) have buen ohserved. In these cases, the

employee is removed from benzenc Cxposure.

POTENTTAL HAZARDS

The major health hazards obscrved during this survey were as follows:

'

1. Respiratory exposurc to benzene vapors.

2. Potential noise exposurc. ’

INDUSTRIAL HYGIERE AND SAVETY PROGRAMS

Industrial Health and Safcty propyams arc supervised by Mr. Ballinger.

Also under his supervision is a preventive maintenance program to replace

leaky valves, pipes, gseals, and packings as jeaks are detected. Industyial

ring are vonducted on.i vegular basis. “Personal

—-—

hyplene surveys and montito

protcction progryams presently in {oree include safcty glasnes in scelected

—

sreas, and rvesplvators where benzene exposures may occul. -
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benzene o the $11ter care s repaoated by a Quencher Unft, Residue from the

nepavation s desearded) while the benzene is pomped to o still for further

processing.

Atier filtratdun, the rubber hydrochloride is piped to a central storapoe nrv;
until nceded. Yrom storape the rubber hydrochltoride sglution,passvs througl
a small plate and frame filter press and then to the casting units., Here

the solution is spread on a conveyur, the solvent evaporated, and the finish:
£3lm taken vp on x0lls. Temperatures during the drying process reach and mair
times excecd 170°F. This unit is enclosed and entered only. for maintenance
or to recthread the film take-up system. A hinged door is lécatcd in front

of the dam. The door is opencd periodically -Lto make necessary adjustments

for film thickness. Yhe £inal rolls of filw from these units are stocked in

bulk rolls and or cut for size and packed for shipping.

The casting unit is swept with air to maintain benzene concentrations below
the lower explosive limit. The exhaust air from the casting unit is passed
through a wet scrubber before being channeled into one of 2 absorber units.
The absorber units contain activated charcoal which absorbs the benzene. When
the charcoal bed is saturated the contaminated.air stream is diverted to a
second absorber unit while the first unit is being desorbed by the use of a
steam sparger.  The benzene vapor and stream is then condensed and piped (o th
decanter, vhere the henzene §s drown of f and sent to a receiving tank.

Finally, the benzene is purificd and returned Lo underground storape.
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VIEREYLAT TON SY LT ENS
Puring the liofilm operation, cxhaust venlilation ducts are provided at
pach unit. The synten consintn of hoods and vents withh the air flow
provided by centrifugad fons. Joproved veetdlalion systoemns vﬂ1ic]1<liuclux*n<

into Jarge roof collactors have been inntalled in potential high exposure

areas.,

ERVIRONHENTAL MONITORLNG
Sampling and analytical metheds for malysis of benzene ju air employs
absorption on charcoal, followed by desorption aund gas chromﬁtogrnphic
measurement, To obtain thig data 20 breathing zone samples were collected
on charcoal tubes by a Dupont pump using a flow rate of 100 ce/minute.
Samples .weru collected for approximately 4 lhiours, After collection the
charcoal tubes were sent to Salt Lake City, Utah for analysis. The
results obtained can be found in Table I. It should be noted that
by the

appropriate respiratory protection was worn, at least part time,

‘Neutralizer Operator and lst man Opcrator,

RECOMMENDATIONS
Exposurc to benzene should be controlled so that no worker will be
exposed to benzene in excoess of 1 ppm as determined by an aiv sample

collectaed at one liter/minute Lor two hours.

COMCILUSTON

A suitable population exivts at this fadilicy Lo conduct an cepidemiologte

——

cvaluation of martality patternns,
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Jn Departosnt 14h=A, on the thitd floor, plioffln is manufactured, large
amounts of henzol are used o this departmeat. Various type aachines such as
drycrs, bpreaders, mixers, etc., are all exhauvsted. 7There ave, bhovever, a fow
arcan of the plant and o fcw conditfons wherein an empleyee might be subjected
to an cxtremely high conecentration of ben2ol.  1he henrol test takien at the
froat end of the dryer showed 120 parte per sillion,  The employees voiring on
this dryer ore well aware of the toxiclty of benzol and have been instructed
to, and do, wear resplirators when they ave vequired to entier the front end of
this dryer.  The door which “leads into the dryer is marked, indicatiag thac
respirators must be deoned befove entronee.  This dreyer is #C,

A spreader, alno #C, eontains an cffeetive exhaust syatem but a test showed 120
ports per million under che dan. Agnin, employecs use respirators whenever
they eater this spreader. On one of these spreaders, at the back end, thare was
a daor vhich shows no warning as to the necessity of wearing a respirator.  The
vriter obtained a coucentration of over 1,000 parts per millioen just inside thie
donr. The head of the beparzwent stated that no ene worked inside tha back of
this spreader.  Dut, nevertheless, thore wvos o door therve leading into the
mechanical workinpgs. It is quite pessible that a maintenonce man, or some other
enployes, oizht enter this roon. In se deivp, he would subjcet hinscelf{ to an
extremely dangercus concentration of bepnzol fusmes which mignt even prove fetal.,
I ax therefore recommending that warnlng siyns be pnsed on this door and that
entrance be obtained only with a written order from the superintendent.

In Building £32, on the fourth floor, in Department 146-A, there was located
storage coses, These storag: ecases centain benzol., T a test taken at the top
of 2 tank, the test showed 500 parts per million of Lenzol. The information
obtainadle seemed to indicate that oue or more employees would spend approxi-
pately one hour per day at theee tanks. If this be the case, the men are
exposed to 3 definite bennol hazard. There are no exhaust systems outside of
.this tark at the openinps. 1 belicve that this is a solvent recovery systen.

1 rccommrend thal a specinl exhaust system be built around the tops of these
opgnings so that no emplouyce would be cxposed to high benzol fumes.

(HATERTAL NOT RILATED TO BENZENE HAS BEEN REMCVED.)

The company is imstallirng a new pliofilm unit in this plant; and vhile it is
far from cemplete, oue can see that adequate exhaust systems will be used to
eliminate high cencentrations. I believe that before thie pliofilm unit is
placcd in operation, adequate chechks should be made to determine the concentra-
tions of the benzol fumes.

In the chemical storage, Department 2457, numerous chemicals are stored, such

as benzol carbondisulfide, ete. The chemical storage is rquipped with explosion-
proof liphts. The tanks are all grouaded and there is a sprinkler system
throughout. I recommend that the moter which is a spark producer be removed

from this storage unit and a nom-expleosive notor substituted., T am wondering

vhy Guodyear does not sce {it to use color varking for the varlous pipes. OUne
ray Lhink that this is not necessary but we have found in many instances that

men have discennccted the vrong pipe, thereby causing injury, property damag

and, in some instances, death. 1 do not belivve that it is asking too ruch to
paint these pipes containing toxic materdials, with the proper desipnated color,
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DIVILIGR OF LATLIY AND BYGLENE
May 4, 14948

Jance Ry Plaler, Superiatendent Inover  The Coodvoar Tive & Rublivr Coo,
Pivinian of Safory b Hepnne Abron 1, Gito

Colusbus, Ohio

en dreduntriod

On Aprddl 27, 1946, o vindit voas pads Lo the oo aned oo
hyplene survey requestad by 'J. 7. Kidaey, Saloty Nirector,
_April 20, 1943, :

¢
2 letter dated

Contact was made with J. T. Kidasy; Dr. Hatch, Hedieal Divector; R. W, Picken,

Safety Supervisvr: W. T. Van Uirsan, Research lLngzincer; Henry W. Ernst, in eharpe
of Plivfilm Resanvch; V.o H. Nichol, in charre of Plastse Rossnrel; D, C. hutts,
Superintendent ol Poneardies Mo J. Unterhof, Divoctor of Eesearch; AL M. Clifford,
Assistant Direcectar of Eeseareh: T. V. Fisher, Foreman af Afr Foam: D. M. Cornell,
Su charpe of Safery of Flant € Jark Crocper, Supevinterndenr of Chemjenl Stavane:;
Walter Schreeder, Assintant Superintendent of Chemjeal Sterspe: T. A Pringle,
Wouwt . Nallan, hiviciod Foveuman of
Ansistant Foreman of Faial Dapavie

Supervisor in eharge of Ashestos Operationn,
Paint Department in Plant A and idaard tyers,
ment in Plant A; and EZduard Myers, Assistant Poreman of Paint Deparcrwent in Plant A.
This cuompany ranufsctures tires, deep freeze unite, netal cashets, 1ife ralis,

balloons, pliefili, air foom mattresses and cushions and numerous other types of

rubber goods, e
The first building te be surveyed was that of the Reseavch Depaviment wherein
all rescarch problews are analyzed. At the time of vizit, the chief hazord was
that of ecxposuic to beazol fumes. A pilot plant is constiructed in one area of
this rescarch building and on the date of visit it was not jin operaticn duz to
<a mechanjcal breakdown.,  This research building §s extremely modern and thuse in
charge of all opevations are highly trained in research sctivities. They ave
well awvare of the tosicity of the benrol., It was deened advisuble to plan 2
‘return to this plant w<hen hensol was being used and talie spot check tests to
determine the concentrations in various arecas. Only one wan hos complained of
benzol poisoning and he is not enpaged in research operations at the present

time. . v

In a meeting with varijous heads of the departments, 3t was -suggested that they
obtain instruments which would give theo checks on Lheir operations at various
intervals so that they would have constant infermation of top concentration of
any type of roxic material that they might be handling. One must vealize that
in a rescarch departient, canditions change daily and the amount of material
handled is in a lesser quantity  than wvould be used under production schedules,
The writer was infurped that benzol was carvicd to viarious operstions in open
contalners., He belicves that the movenent of benzel should either be throupgh
enclosed systens, o transported fn containers having a tipght Jid.  We have
always been under the ispression that a concentvation of 50 parts pev million of
benzol was considered safe. llokever, various authorities seem to agree that 35
iificd as a safe concenttation.  As soon as
the writec will

parts per wmillien should now be elan
conditions are corrected so that a henznol rua may be started,
make # 1vturn visit to this rescarch department,
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