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INTRODUCTION

On April 26 and 27, 19
Investigations made a plant
Canton, Massachusetts. The vis .
Patrick Shuler; and Dr. Richard Spiegel.
make an industrial hygiene survey of
rubber workers: talc exposure. .
~ As a result of the initial tour through
that the rubber band operation ap d to b
Free silica and asbestos fiber were found to
@§ed. Personal and general air samples were use
exposures.” in addition to total airborne dust |
free silica and asbestos exposures were found to be grossly in
present standards. ‘ . ;

The following paragraphs describe the plant operations and housekeepl
procedures. Sampling procedures and results are also given along w
recommendations for needed improvements and firther testing. -

DESCRIPTION OF THE PLANT

The plant is located in Canton, Massachusetts, approximately 15 mile
south of Boston. The plant site is composed of approximately 15 acres wi
approximately 400,000 square feet of manufacturing and storage area:
Products of the plant include the following:

1. Coated Textile Products , '

2. Rubber Bands and Garden Hose

3. Frlction, Rubber, and Plastic Tapes

h.  Vinyl & Crepe Rubber Shoe Soling Slabs

5. Vinyl Coated Fabrics

The plant's first buildings were constructed in 1896. The coated ‘
textile products division was moved from Rockland, Massachusetts to Cantoh
“in 1961, The total employment in the Canton facility is presently approx-
imately 1000 persons. The daytime shift is the primary shift although
some operations are carried out 24 hours per day. The rubber band operation
involves about 100 employees over three shifts approximately 40 of which are
engaged in the actual band production. ‘

 Plant medical personnel consists of one registered nurse during the
day. Dr. Ruben, a local general practiticner, serves as plant consul tant.
There are also two supervisors on each shift who have some training in
first aid. All employees are given a pre-employment physical. This
excludes taking a blood test or X-ray unless the worker has a history of
respiratory problems. No further physicals are offered to the employees
by the company on a routine basis.

The personnel director is responsible for both safety and security at
the plant. A committee has been organized consisting of the safety director,

- union president, four supervisors and union officials from each division of
the plant. Each of the four divisions is inspected by the committee on a




monthly “asi

obtain consulta;non servuces from
DESCRIPTION OF THE PROCESS

The talc Is used at Plymouth
of rubber bands. Bales of pure s
the starting raw material, has fi y a
vulcanizers mixed in Banbury mixers. Afte
material are formed on a roller. The stri

rubber from-the mixing area is sent to variou§
processung, |nclud|ng the rubber band departm

g e
primary calender where more sul fur is-added to produca vulcan
material next goes through a heated calender where"it is cut into
two [nches wide and passed through a talc dip to lubricate it. ese
narrow strips are fed into ‘an extruder that forms a“tube of rubber which
cut to a length of about ten feet. While exiting the extruder the ma
Is continuously dusted with talc both inside and out, again for pur
lubrication. A metal rod is inserted in each rubber tube and placed
rack. This rack is placed into an autoclave to complete the vulcanizl
‘process. Next, the tubes are separated from the rods, weighed, and cro
sections sliced off by a rotary cutter to form rubber bands. The bands
then ready for packing and shipping. -

Plymouth Rubber has just installed a new machine that takes the rubb
strips and extrudes and cures the tubes of rubber continuously in“a singl
housing, thus eli-i'nating many material transfers and dusting operations.
However, current plans do not include the elimination of the present system
: ln the near future,

INSPECTION OF PLANT

Potential Health Hazards: The major potential health and safety hazards
encountered were: .

1. Asbestos and other fiber exposure during talc dusting.

- 2. Free silica exposure durlng talc dusting.

3. High talc concentrations in the rubber band produc1ng area.

k. Large uncovered, unguarded pulleys and gears in the rubber

solvating area. ’

Personal Protection: The company provides gloves, safety glasses; and
other protective devices in areas where required. A program for subsidlzlng
the purchase of safety shoes is underway. Respirators are not required in
any area but some employees do wear them voluntarily.

Vuatilation: A line diagram of the 8and Room ventilation layout,
together with the capacities of the various fans and blowers was supplied by
Plymouth Rubber and is included in the Appendix to this report. This also

glves some idea of the general layout of the equipment in the room. The
" Massachusetts Department of Labor and Industries has done a suryey previously
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solution might be to enclose the sprayinc
ation to capture the created dust.
The .canopy hooding over the cale
general air, but can not be as effec
ventilation.  There is some general ventilation
nothing immediately in the vicinity where the workers ;
rubber bands to pack them: All local exhaust ventilation | ed

Sly bag type collector rated at 17,200 cfm. The collector is loce e

and appeared to ‘function properly. .

The bands from. the cutters are conveyed: to the packing area pne
thereby eliminating-another dusty material transfer inside the band
bands are separated from the conveying air stream by cyclones locate
roof. This system also provides local exhaust ventilation for the cut

Housekeeping: In general, the housekeeping in the ‘portion of the p’
where the rubber bands are manufactured is very poor. Talc powder in some
spots is piled up to three inches deep on the floor. Cleaning at the end

each shift {s done only by hand sweeping the band area. There does appear t

be enough floorspace to prevent overcrowding and congestion in the walkways

Survey Procedures: Actual sampling was confined to the mixing and rubb
band areas where the talc is used extensively. The objective was to determ
the worker's exposure to total talc dust, free silica, and asbestos fiber.

The following sampling methods were employed to determine these dusts

quantitatively:

) 1. General air samples were taken with Staplex hi-volume samplers
equipped with Whatman 41 filters. The filters were tared and reweighed
to determine total dust concentrations and free silica deternined using
the Talvitiel method.

2. Personal sampling units equipped with Millipore Type AA cellulose
ester filters were used to determine fiber concentrations by phase
contrast microscopy. . -
3. Personal sampling units with silver membrane filters were utilized
to ascertain both total dust concentrations and free silica determined
using the Talvitie! method. , ' '

b.. Personal respirable samples were taken using the same system
mentioned above, equipped with a 10mm nylon cyclone and a pulsation
dampener?.

5. - Pictures have been taken through a microscope at 500X to document

.and characterize the fibers in the talc. Plans are being made to also
do this at much higher magnification using an electron microscope.

6. Bulk samples of talc are currently undergoing X-ray diffraction
analysis to determine the percentage by weight of free silica and

. asbestos. '




determined by the membrane filte t
(4 mil)imeter objective) phase contras
above five filers per milliliter but, not to exceec
milliliter, may be permitted up to a total of 15 m
for up to five hours in an 8-hour day." .

2. The present standard for free silica exposure
sample is computed by the following formula:

Standard (Mg/M3) = §"§%%;I?

3. The present standard for free silica exposure

ina respirable
dust sample is computed by the following formula:

Standard (Mg/M3) = %T’s’;“g;‘:z‘

From the attached tables, it is obvious that the average asbestos
standard was exceeded in ali but two of the rubber band operations..  In
addition to exceeding the average standard, extruder operators and vulcan-
izers had samples which exceeded the peak allowable value of 10 fibers

. greater than five microns in length per millititer.

Chemical analysis of the airborne dust indicates that free silica ;
comprises 2-3% of the airborne fraction. Based on these findings, aliowable
totai dust concentrations should be less than 6 Mg/M3 and allowable respirable
concentrations should be less than 3 Mg/M3. All operations in the band pro-
duction area had average total dust concentrations above 6 Mg/M3 ‘and all

operatgons except band cutting had average respirable concentrations above
3 Mg/M°. :

CONCLUSIONS AND RECOMMENDATIONS

The industrial hygiene survey shows that talc, free silica, and asbestos
exposures are grossly excessive. The following conclusions. and recommendati
for improvements are made:

1. Talc is being used in excess of that needed for lubrication.

Decreasing the amount of talc used for dusting would result in

lower airborne concentrations. In addition, it would be advisable

to use a grade of talc which is lower in free silica content.
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TABLES

| . Personc! Sample Results
I . “Summary of ‘Personal Sample ResulTs by Job Type
i ,

4
I General Air Sample Resul+s

FIGURES : L
l. Ventilation System, Plymouth Rubber Company

2. Photograph of Airborne Talc Sample Taken at 500X Under Phasa
Contrast 1llumination
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l. Survey Report from Depariment Labor and Industries, Commonwealth
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TABLE |

PERSONAL SAMPLE -RESULTS
Piymouth Rubber Company

Canton, Massachusetis

ppril 26-27 & May 10-11, 1972

CONCENTRATION

JOB SAMPLE # SAMPLE TYPE FILTER TYPE Mg/m3 . FIBERS »5u/ml
Primary Calender t Total Mess Sitver 23.4
Primary Calender B! Fibers Miflipore "AAY 6.9
| Warm Up Mill 9 Total Mass Silver 54.9
A Warm Up Mill 17 Total Mass Silver 113
&'Warm Up Mill 9 Fibers Millipore "AA" 4,7
© Hot Mill 10 Total Mass Silver 35.7
4l Extruder 1 Total Mass Silver 63.8
1| Extruder 2 TJotal Mass Silver 24.5
{ Extruder 3 Total Mass Siiver 49.6
4 Extruder 4 Total Mass Siiver 54.6
i Extruder 5 Tota! Mass Silver 47.4
4 Extruder ) Total Mass Silver 50.0
. Extruder 13 Respirable Jass Silver 7.8
Extruder 15 Respirable Mass Silver 4.1
Ext..uder 16 Respirable Mass Silver 2.5
Extruder | Fibers Millipore "AA" 10.2
Extruder 2 Fibers Millipore "AA" 4.9
Extruder 3 Fibers Mitlipore "AAY 10.1
Extruder 4 Fibers Miliipore "AA" 15.8
Extruder 5 Fibers Millipore "AA" 7.6
Extruder 6 Fibers Millipore "AA" 19.2
Extruder 13 Fibers Millipore BAAM 12.3
Extruder 14 Fibers Miliipore "AA" 5.7
Extruder 15 Fibers Millipore "AA" 9.2
Yulcanizer 1 Total Mass Silver 98.5
.\ Vulcanizer 8 TJotal Mass Sitver 84.3
Vulcanizer 2! Respirable Mass Silver 5.3
Vulcanizer 22 Respirable Mass Silver 6.1
Vulcanizer 8 Fibers Miilipore "AA" ‘ 19.2
Cutter 5. Total Mass pvC 3.7
Cutter 23 Total Mass Silver 9.8
Cutter 4 Respirable Mass PvC .9
Cutter 24 Respirable Mass Sitver 1.3




JOB  SAMPLE #

Packer , .18 . Total Mass
Packer 19 - Total Mass
acker 20 Total Mass
Packer V70 Fibers -
Packer I8 Fibers
Packer . 19 Fibers -
Duster in:Rubber 12 Total Mass

Mixing Building o2 Fibers

A laboratory analysis for free silica using the Ta]Ni%TB‘CQ!ﬁi
Method! showed airborne dust averaged between 2-3% free silica by wel {h




JoB

Piymouth
Canton,
April 26-27

# OF SAMPLES

Ma
& May

SAMPLE TYPE

Duster in Mixing Bldg.
puster in Mixing Bldg.

" Primary Calencer
Primary-Caiender

Warm-Up Mill
Warm-Up Mill

Hot Mill
Extruder
Excicuder

Vulcanizer
Yulcanizer
Vulcanizer

Cutter
Cutter

Packer
Packer

—-NN LRV ey

LW NN

Total Mass
Fibers

Total Mass
Fibers

Total Mass
Flhers

Total Mass
Total Mass
Respirable
Fibers

Total Mass
Respirable
Flbars

Total Mass
Respirable

Total Mass
Fibers

i0

Mass

Mass

Mass

19.2

1.0




CTABLE I

GENERAL AlFR SAMPLE RESULTS7 .
Plymouth :Rubber Company
Canton, Massachusetts

April 26-27 & May l0-11, 1972

| : ' POMCFNTRAT!ON
SALTLE : AREA SAMPLED : Mg/M®
: Total Dust Rasp%rabie
Hi-Vol
l By extruders 22.7
2 Between extruders =znd storage racks 20.4
3 Near vulcanizer 17.6
4 Where Pecier bands 14,2
5 Near sheet dusting in mixing area 5.7
6 Near Bambury mixer 5.7
Personal
-‘YMI Near the vulcanizer 34.7 ‘
YM2 Near the wvulcanizer 1.3

A laboratory ana'ysis for free silica using the Talvitie
Colorimetric Method ! showed airborne dust averaged between
2-3% free silica by weight.
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