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2. DISCLAIMER

It should be noted here that all processes described in Section 5. of this report were compiled
by former and present General Electric Employees, and not by the OHCOW Staff. The OHCOW
Hygienist recorded the processes and facilitated the discussion with regards to flow of material
in and out of the department, layouts and display of processes, and description of processes
from the flow of raw material to the end product. Some applied hygiene questions were posed to
get further understanding of the processes where there was a need, such as the following:
• hazards identified in the areas of work
• key process specifications such as, temperature of ovens and solvents, hygiene
controls, air flow
• general working conditions
• use of personal protective equipment
• fumes, odours, types of smells identified
• dimensions of the equipment and machinery described
All the questions were posed to properly access exposures in the various buildings and related
processes. Furthermore, some documents have also been referenced and copied herein to
further provide evidence of the details given by the employees as well as evidence with regards
to poor working conditions in the buildings, employee accidents, individual testimonies and
general unsafe conditions and use of products in the GE Peterborough Facility.

Finally it should be noted here that the statements made by the employees and the processes
described are validated in the Ministry of Labour Filed Visit Reports that are cited in Section 8 of
this report which validate, confirm and provide solid evidence of the testimonies given by the
employees, description of the workplace and work conditions, and thus further provide
evidence that exposures were more than likely to have been contributed if not fully incurred by
working at this area at the General Electric Plant.
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3. LETTER TO THE ADDRESSEES

Please note due to the vast amount of evidence, group testimonies, literature review and
hygiene analysis presented herein, an executive summary of the findings would not do justice to
the detail that is vital to comprehend the working conditions, chemical distribution and
contaminant flow within this workplace. The sections in this Retrospective Exposure Profile are
not stand alone in nature and all depend on one another to fully comprehend the complex
exposure review for the General Electric Employees.
In order to justly comprehend the vast nature of the exposure profiling, this report must be read
in its entirely as every component is vital to the comprehension of the contents herein.
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WIRE AND CABLE DEPARTMENT
DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
4. INTRODUCTION
Occupational Health Clinics for Ontario Workers (Toronto) was contacted by the CAW to conduct an
Intake Clinic and a Facility Wide Retrospective Exposure Profile in order to accompany claims that may
be submitted to the Workplace Safety and Insurance Board. The following Retrospective Exposure
Profile is prepared from information gathered at the Intake Clinic and meetings held with workers and
Union representatives as well as Document Reviews of Ministry of Labour Reports/Orders, Accident
Reports, Union Letters and other General Electric Documents that are relevant to this report.
The OHCOW Hygienist met with former Wire and Cable employees on September 13 th, 20th and
December 7th 2004, for collection of information on the processes and materials used and work conditions
in the Wire and Cable department. The OHCOW Hygienist and other members of the CAW and GE
Management went on a Tour of the location where Wire and Cable was situated in the past as well as the
Armature Building, on December 8th, 2004. The buildings were divided according to their processes and
will be described in this manner. The OHCOW Hygienist met with workers weekly to characterize the
following:
➢ processes, as per product flow and employee work card tasks
➢ exposure identification
➢ individual and group testimonies
➢ accidents and incidents
The facility in Peterborough has been in existence for over 100 years. It covers approximately 21 acres.
Over 3000 chemicals were utilized in the plant. April 20, 1891, the grand official opening of the plant
was held. By the end of 1950, the local payroll numbered 4770 with an all time peak of 4980 in 1974
(McLaren, S. ed., 1991).
5. WORK HISTORY AND PROCESS DESCRIPTION
This document has been organized according to the various equipment and processes that were in
existence in this department. The Layout and names of equipment/processes are defined as per the layout
in Appendix A – Plant Layout and B - Wire and Cable Equipment and Process Layout.
As per the compilation put together by GE, Standard of the Highest (McLaren, S. ed., 1991).

.

“…Wire and Cable had it’s own smell…aroma of rubber and talc and exotic compounds
used in insulation….the olfactory sensations remain in memory as the smell of ink
remains to a printer…there were machines to wind, twist, braid, wrap, extrude and
mix…(McLaren, S. ed., 1991)”
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The wire and cable department built conductors capable of carrying heavier currents at increased voltages.
Formex, a magnet wire, was also built to support insulated wire for the windings of motors and numerous
outside clients. In early 1980’s the Wire and Cable Department was closed. The Formex process left this
area in 1984.
The period in which the following processes will be covered is from 1945 –1982. It is imperative to note
that during the period of 1957 to 1960, many employees from armature department who would be laid off,
would be transferred to the Wire and Cable department until more production demands were made for
Armature. The same is true for the Wire and Cable department as well.
The floors in the departments discussed here were made of brick size wooden blocks. Cement floors were
first in place and were replaced, due to ergonomic strain cement floors had on the bodies. The blocks
were 3x3 in size. The bricks were laid down and then tarred to secure them in place. The material used
was coal tar pitch. About 90% of the plant was covered with the bricks and tar. Some of the floor even
today has the brick floors tarred as well. The blocks were saturated with creosol, then tarred and painted
with Glyptol paint. Steel plates were put in place for support, near heavy machinery. The Glyptol paint
was utilized to keep dust levels down and secure. Each block was saturated in creosol and then tarred.
Maintenance employees worked on the plant floor blocks.
Glyptol paint was utilized in 1975 onward. Due to its properties, it was dangerous to paint this Glyptol
near any heat sources, as it would catch on fire. Only 20 % of areas with the blocks would be painted with
Glyptol paint. The bricks were usually dipped in creosol and then delivered to the GE plant.
Different employees from the maintenance department would be involved in this process. This process
would have to be completed over and over again, if there were floods or other types of damage caused by
equipment or incidents in the plant.
The employees involved in this job wore safety glasses on this job only after the 70’s. They did not wear
respirators or any breathing protection. The employees working on these blocks used their bare hands
when handling the blocks. The employees’ eyes would water when in contact with the creosol covered
bricks, Glyptol paint and tar, as there would be black smears over their cheeks near their eyes, and water
marks on the cheeks indicated tearing.
One of the former employees stated that a co-worker developed non-Hodgkin’s lymphoma due to
exposure to the Tar. Furthermore, approximately 30 Wire and Cable employees had been known to be
off work due to heart related difficulties, as per the former employees.
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Department 26 – Wire Drawing:
Department 26 was approximately 150 feet wide and 800 feet long. It consisted of twenty-five employees
over 3-4 shifts (the department schedule was based on a three sometimes four period shift rotation, with
shifts overlapping). No women worked in the Wire and Cable department due to the heavy equipment and
reels that were being handled at the time. There were 3 employees assigned to each shave mill. The
employees were involved in welding operations as well.
Copper coil was the raw material used for the process being described. Thirty copper coils where located
behind shave mills. The shave mills were located at the southeast corner of department 26. There were 2
shave mills, mill #131 and mill # 132. Employees would walk beside the shave mills and take reels on
and off the machinery. The function of the mills was to shave impurities off the copper wire. Everything
that required to be enameled had to be prepared by shaving off the impurities. The overhead crane
operator would help deliver and pick up completed reels in this area. The crane operator also drove
liftrucks. There were 2 in total. The crane operator moved pallets of powder dyes, lead ingots reels,
copper wire etc. In building 22, the crane traveled only over ½ the building length on the east side, up to
the rubber rolling mills. In building 26 the crane traveled the entire length and width of the building. In
building 22, the cranes ran up to the Rubber mills area and traveled south from there. Depending on the
process requirements and the jobs that required crane assistance, the crane drivers would either man the
cranes or drive the forklifts.
The copper wire was drawn through the shave mills by wire drawing solution, which consisted of
Royalene and soap. This solution was white in colour. Refer to Appendix E for some recent GE MSDS
sheets on this material.
➢ Royalene was a trade name for Trichloroethylene
➢ The Royalene solution was described as being toxic as employees would react to the heavy odours
it emitted
➢ It looked like coal oil
➢ Without the addition of the liquid soap, the royalene solution would burn the fingers upon contact
(stinging sensation). The addition of the soap solution seemed to have diluted the toxic properties
of royalene and made it more tolerable to work with.
➢ When pouring this solution into pails, the employees would react to the odours the royalene
emitted
➢ The royalene and soap were recycled in this process as the solution was captured in dip trays and
pumped back into the system.
There were tanks underneath the shaving mills to capture the copper dust as well. During summer
shutdown. Tanks of 45 gallon drums would be emptied, which contained barrels of copper dust.
The solution was flooded onto the dies as well as the copper wire, before the shaving process and while
the copper wire ran through the process, in the large wide open shave mills. The main complaint of the
employees in this area was copper dust that would be in their workspace and breathing space. The copper
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dust and scrap pieces of wire were either swept or air hosed during housekeeping procedures. It was
stated by employees in the group discussion that in the early evening as the light would start to dim,
copper dust would sparkle in the work area. The overhead crane operator would also be exposed to the
copper dust, as he would assist in delivering and collecting the coils from the mills, to the winding areas
and other processes within the wire and cable. The employees stated that there would be approximately 2
inches thick deposits of copper dust on the frame and cabin of the crane. This is indicative of the fact that
the copper dust was fine and traveled through the area and circulated in many areas of the department as
well as reaching high levels, exposing the crane operator as well. Due to the fact that the crane operator
traveled north and south in this building, it is possible that the accumulated copper dust also contaminated
other areas of the building as the movement of the crane would disturb the settled copper dust and cause it
to fall into other areas.
In terms of personal protective equipment, cotton gloves were used for handling of the copper wire.
Safety Boots and glasses were in place for this operation from the early 50’s through the 60’s as per the
former GE Supervisor. The employees state that they would be given a GE work card, similar to job
instructions, but would not be told what type of chemicals they were working with and how their health
may be affected or what personal protective equipment may be required with the chemicals they interfaced
with. The employees state that rashes were the main problem in this area. Because street clothes were
worn on the job, it can be stated that the contaminants were taken home as well. After the dawn of the
Occupational Health and Safety Act in 1978, aprons were enforced on this job. In terms of exposure, the
supervisor states that greening of the skin was more noticeable in the summer months. Copper dust
particles could be seen on the employee’s faces. Their hands would be green in colour. If aprons or other
cloths were let to sit for a day, the cloth would turn green the next day. Employees ate in this area at
picnic benches.
The next step to the process involved a portable Butt Welder. The welder functioned at 250 volts. The
main function was to spot weld the copper wire on the reels, so as to continue the flow of copper wire on
the reels. When a reel would be full, the copper wire on the reel would be spot welded, and the reel would
be taken off. Smoke was generated during this process, as per the employees. The butt welding operation
used an electrical injection, with no solder, just heat. The machines would run on their own and the
employees would monitor the functioning of the machines during the other parts of their shift. Due to the
fact that the machines would run the copper wire continuously and the employees had little time for lunch
breaks, they ate at their workstations, at the end of the shave mills. The cafeteria was too far for the
employees to walk to; hence they often ate on the job. The end product formulated was reels in the size
ranges of 60, 600, or 3000 pounds, most of which would be lifted via cranes.
Tin Pot Operation:
Further north of the shaving mills, was the tin pot operation. There were 3 tin pots in total. The function
of this operation was to coat tin on the copper (if the wire was to be used in rubber applications).
➢ The tin pot was heated so that the tin was molten hot.
➢ There were 6 copper reels on each side of the tin pot
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The wire was run through a room temperature Muriatic Acid bath and wiped thereafter. The wire then ran
through a tin pot, a die and then through a water bath. This process ran at 300 feet/minute as per the
supervisor of the department. An exhaust system was in place; however it was shut down most of the time
in order to ensure efficient tinning application on the copper wire. Some employees would deliberately
shut off the exhaust as this would allow for more efficient tinning on the wire. When the exhaust system
was on, this was not possible.
Hence more fumes were emitted from this operation. The wire was then wound onto a reel and was then
ready to be shipped to Department #22, to have rubber applied to it. As per a Former GE supervisor of this
area, no respiratory protection was available or offered to employees working in this area. The supervisor
mentions that there were numerous employees that complained or were diagnosed of lung related
complications while at this job.
It is important to note, the exhaust fumes from the molten tin were taken up through vents to the roof top.
The supervisor explains that the trees facing the exhaust system outside, along side the street and other
areas would cause the leaves to start to change color and fall off in the early August months. The other
side of the trees, not directly facing the exhaust system, would be normal and had green leaves which
came off during the regular Fall season. Whether this detrimental effect on the trees was due to the tin
exhaust alone or a combination of all other contaminants from the department is not known.
Tar Pots:
Coal Tar Pitch:
In this area, there was usually one employee assigned to this job per shift. The materials that would come
into this area were for the preparation of mining cables. The cable would already arrive prepared to this
operation.
First BX armour (steel interlocked wrap)was wrapped onto the cable and then interlocked. Then
Jute/Burlap was applied to the cable. Burlap was a type of tar like material. The final step was to tar the
cable to ensure it had waterproofing properties. There were 5 molten tar pots in this area located adjacent
to one another. The tar pots had exhausts over them; however, the exhaust had to be shut off for process
and quality purposes. In order for the tar to efficiently be applied over top the cables, the temperature had
to be maintained and the tar pots were to be left undisturbed by any ventilation fluctuations. The cable
would be run through a BX machine. The machine would run the drawing operation. The cable would be
4-5 inches in diameter and then would be taken to the Electrical Test area. The test area was caged to
prevent employees from entering the area, which was approximately 150 feet long and 30 feet wide. In
total approximately 10, 000 feet of reeled tarred cooper wire was produced per year as per the former
Supervisor.
The employees wore their own street clothes for this operation. Due to lack of exhaust ventilation, there
was a heavy accumulation of odours in this area as well as other areas of this department. See section 9 –
Analysis of Data – Hygiene Perspective Conclusions: Air Circulation in the Plant.
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Test Area (Mercury)
Testing of the Formex wire involved 4-5 operators per shift. This test area was located in the south east
end of building 26.The employees did not rotate. This process was in place from the 1930’s to the end of
the era for the Wire and Cable Department. Only a select few cables would go through the mercury test.
Rectangular shaped formex wire was drawn through a mercury bath. The mercury was in place in an open
square trough at room temperature. The trough was about one foot in length, 10 inches wide and 1 and a
half inches deep. The hot wire was drawn through this trough.
Employees would dip their hands and forearms into the mercury bath to facilitate the drawing of the
wire. They were meant to use pliers to thread the wires out from the machine, however at times it was
easier to hand pull the wires and trouble shoot with their hands versus the tools. The employees did
not wear protective gloves. Some exposed employees had incurred neurological symptoms such as
aggressive behaviors, thickened fingernails, and other psychological problems. One employee
mentioned by the former supervisor had excess swelling of the nails due to his exposure to mercury.

The former GE Supervisor did state that the company sent out some employees for mercury
testing in the blood. Some employees were transferred to other departments. Nothing was
communicated with regards to results of the testing or why employees were being transferred to
other departments. All in all, nothing came out of this testing procedure.

Five-Inch Lead Press:
Some mining cables were required to be coated with lead as well as rubber. This press ran 5-inch wide
cable, which was coated with rubber. This operation was run at five feet per minute. The lead that was
utilized was recycled lead. Refer to Diagram #1 for further details on this process.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
11/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
DIAGRAM #1.:

As per the diagram above, the molten lead pot was located 20 feet off the plant floor. The molten lead
was heated at approximately 1300 degrees. One employee worked as the press operator while another
employee worked as the winder. As per a retired supervisor account, this area was often quite heavy with
smoke. The molten lead pot did have an exhaust canopy over it; however, due to the fact that the lead pot
required to be heavily heated, the exhaust would not be used due to the cooling effect on the molten lead.
The copper wire coated with rubber, would run through the equipment and into a lead press. The lead
press had numerous dies in it and as the wire ran through the press, the lead cured onto rubber coated
copper wire. The lead press was fed with molten lead via pipes that were connected to the molten lead pot
and the lead press. The pipes were 3 inches in width and were wrapped with asbestos, as they were
handling molten lead.
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The wire was coated with approximately ½ inches of lead. The wire then passed through a circulation
water bath. The bath is kept in circulation to keep the water cool as the hot wire passes through it. Due to
the differentiation in temperatures, as the heated wire passed through the cool water bath, steam/misting
was emitted from this flux in temperatures. Finally the wire was wound onto the reel. The winder at the
end of this process wore asbestos insulated gloves to protect from the hot wire and hot lead strips. The
winder stripped off the lead from the wire and cut it off the process from the reel. Oil was applied by a
cloth. Dromus oil was utilized and its purpose was to keep the cable from sticking. The completely
wound reel was then transported to the next department.
Adjacent to the reel, there was a station for the cold lead ingots to be prepared for the conveyor. The lead
ingots were supplied to the operator, on wooden pallets, via forklift. These ingots were 80 pounds each
in weight. The employees picked up these ingots by hand, and placed them onto the conveyor, which fed
into the molten lead pot (see Diagram 1). The employees did not wear any gloves. Moreover, some of the
wire coming from the lead press had the lead stripped off by the operator. The strips of lead would be
recycled and placed on the conveyor to be resent to the molten lead pot. When the lead strips would enter
the lead pot, the Dromus oil and the molten lead would react and emit heavy fumes, as per the employees.
The purpose of the Dromus oil was to keep the cable from sticking.
The retired supervisor also stated that employees used to eat their lunch and dinner right under the molten
lead pot, where they were exposed to lead mists, dust, fumes and mists from the water circulation bath etc.
Because the employees ate at their station, they most likely did not wash their hands before ingestion of
their food. The retired supervisor also noted that most employees died before they were able to retire.
Hansel Polyvinyl Chloride Mixer (PVC):
This operation came to the department in 1975, as the company desired to fabricate their own PVC. The
function of this process was to fabricate color pellets. This equipment was capable of making nine
different colours. There were different mixes for the different colours that required to be produced. The
ingredients would be specific to the type of properties and strengths desired.
The PVC and the oil were added to the mixer by valve/gauges. The PVC was heated to molten
temperature as the PVC would freeze up if left alone. The fumes from the PVC were not tolerable, as per
the employees. The mixes took either 18 minutes or 30 minutes depending on the properties within the
mix. The end product would be a 10 inch wide strip of colored dye which would then be chipped into
pellet sized pieces. The strips would pass through a water bath for cooling and then through a dicer, and
the pellets were collected in barrels/bags
➢ A PVC dicer was one of the components of this equipment. The function of the dicer was to chip
the pellets into smaller and smaller pieces. This was a very loud operation. The employees state
the operation reached 120 decibels at times.
➢ The hopper was 4 feet Wide and 5 Feet High.
➢ While loading the hopper this process would create a lot of dust and it would rush into the
operator’s face and breathing zone due to their proximity to the hopper and raw materials.
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➢
➢
➢
➢

Moreover there were vapours being emitted from the hopper as well. The employees stated that
this process was quite hard on the nasal cavity.
The hopper had a lid which would come down and lock up before the mixing process. The mixing
rodwould rotate at 200 times/minute
There would be heavy fumes in this area. The employees state that the fumes would be absorbed
through the clothing and would stay absorbed for days.
In terms of work practice, employees state that they would eat at their workstations, as there were
no lunchrooms or cafeterias in this department area.
A sweeper would be assigned to clean the area as the powder would have accumulated in various
areas surrounding the equipment. Employees would utilize air hoses to blow off any powder that
may have accumulated on their street clothes or skin.

Please refer to Diagram #2 below:
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Diagram #2:

Employees would be located at the platform as indicated by the diagram above. At this location they
would open the paper bags, which were delivered via forklifts, on pallets. The paper bags consisted of
the various ingredients required for the blend and the associated dyes for the type of colour desired. At
times, the employees indicated that due to handling or mishandling, the paper bags would be torn or
punctured by the forks of the forklift or other means and would cause the ingredients to disperse, thus
causing for a very dusty environment. The employee handled the bags by hand. The employees did not
wear gloves or safety glasses during this process.
➢ There was an exhaust hood present above the hopper. But as per the employees, the exhaust was
often turned off.
➢ A large spindle was located in the center of the hopper. It acted as a stirrer to keep the ingredients
in constant circulation
➢ The hopper did have a lid that would be placed over top the hopper once all ingredients were
emptied into the hopper.
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➢ The PVC was transferred to the hopper via pipes which were heated with a steam emitted from
piped traveled alongside the PVC pipes.
➢ A pipe was connected from the hopper to the Die equipment. The die equipment transformed the
molten materials into 12 inch PVC Sheets.
➢ Water was the next processing step for the PVC sheets to be transferred to
➢ Finally the PVC Chipper diced the 12-inch PVC sheets into small pellets ready for use.
➢ Oil was also added into the hopper via valves, and dyes and clays were added by the employees via
bags etc.

Department 24 – Formex:
Formex operation was taken out in 1984, after which the process was moved to Guelph, Ontario. Formex
refers to enamel coated on the copper wire. F Wire, which was used for washing machines for example,
referred to a lightly coated copper wire, HF Wire had slightly heavier coated enamel; QF was one of the
heavier coated wires for large motors.
This building was 400 feet long and 100 feet wide. There were approximately 12- 20 people working on
the machinery per shift. The end product of this process was a formex wire with varnish coating.
Material Safety Data Sheets were not available for this product as it was company formulated and
patented. One type of the epoxy varnish consisted of Straight Formex enamel; another type consisted of
Alkenex, the trade name for an epoxy varnish, which was considered by the Supervisor and former
employees to be the worst in the department. Finally a newer version known as the ML varnish was also
utilized. The only information the employees were able to tell the writer was that the varnishes were
supplied through Davenport. Other types of varnishes that were utilized consisted of Formes, MLR,
Formes Al. and HML. The varnishes cost about $1000 per 5 gallon pail as per the former employees and
Supervisor.
The varnish would arrive to the department in 45 gallon drums. If the varnish was too thick to utilize,
toluene or methyl ethyl ketone (MEK) were added to act as thinners. There were 26 machines in this
department, and each machine had 16 reels. The machinery was about 30 feet in height. The wires were
drawn through the equipment as well as die and went through an annealing process with carbon monoxide
gas. The wires would then be dipped in the varnish after this process and would go through a series of
dies. Each die would make the varnish coated copper wire a percentage thinner, as it would travel through
the entire machinery. See Diagram #3 below. The machinery worked at 30 feet per minute, 60 feet per
minute or 100 feet per minute on some of the smaller machines.
The Formex Process:
➢ There were 26 formex machines and 4 M machines (also Formex machines) in this area.
➢ The first step to this equipment consisted of a gas converter. This equipment took raw gas
and burnt it. Copper wire would be drawn through this burnt gas. This process cleaned off
impurities on the wire. The next step was the annealing process where the wire was
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softened before it was sent for enameling. The annealer caused the wire to be red hot and
malleable and then the wire was cooled off in a water bath.
The function of the annealer was to soften the wire for coating purposes. The annealer itself
at one point had a water shield exhaust system in place. This exhaust was vented to the
roof. The supervisor stated that this system seemed to have deadened the fumes but was
not as efficient to protect employees from the gases coming off the annealer. This system
was in place for approximately 25 years. In early 70’s, catalytic converters were put in
place to alleviate the fumes. With the water exhaust system, the fumes that were emitted to
the outside would cause the people living in the neighborhood to complain as the fumes
would travel to their homes. With the catalytic converters, there were fewer complaints
from the outdoor neighbours.
The former GE Supervisor stated that when the water exhaust system was in place, the
windows on the ceiling and adjacent areas, were covered with a thick brown film. Even
after cleaning the windows, within 6 months the windows were heavily coated with this
thick brown film. When the catalytic converters had come into play, there was less film on
the windows.
The varnish that was loaded into the applicator pipe was heated. The applicator pipe was a
long pipe that traveled horizontally through the oven and had holes in it, through which the
varnish was applied to the wires. There was a drip tray located beneath the pipe to capture
any excess varnish. The varnish was heated to approximately 30 degrees Fahrenheit.
There was a pump on the 45 gallon drum, which transferred the heated varnish to the
applicator pipe. Depending on the type of varnish, some varnishes were heated at higher
temperatures versus others. The ML varnish could be boiled and there would not be much
fumes. However, the alkenex varnish was burned at higher temperatures and emitted lots
of fumes.
The oven was vertical with vertical elements. The wires traveled alongside the elements as
they were varnished and passed through the dies. There were 3 temperature gauges at the
top of the oven, where the catwalk /platform was located. Refer to Diagram #3.
Depending on the size of the wire, (i.e. heavy coated wire would require more heat versus
thinly enameled wires), the gauges were usually set at 150 degrees Fahrenheit, 175 and 200
degrees Fahrenheit. The oven opening was 8 inches in width. There were plates to cover
or close off the oven to keep the heat in, and the plates had holes in them to allow the wire
to travel through the oven, up to the sheaves and back down the oven. There would still be
a 3 inch wide gap or opening even with the plates down. Hence fumes would be emitted
from the heated varnish and copper wire.
The wires traveled through all areas, from the annealer, through the ovens, up over top the
sheaves, through the dies and through more dies until the proper thickness of enamel was
achieved.
The height of the equipment, with the oven included, was approximately, 38 feet. The
shorter equipment was 24 feet high.
A platform/catwalk was located over top the equipment and ovens. The employees would
climb up ladders to get to the platform. They would work on the platform for
troubleshooting purposes, cleaning of the sheaves and other processes. During set up
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processes, the employees may go to the platform, 10-12 times per shift, as per the former
GE Wire and Cable Supervisor. The sheaves would be cleaned with brushes on the
catwalk, for troubleshooting purposes. The sheaves would be cleaned with varsol or
acetone. When the acetone would drip down in the oven, the possibility of fire was
apparent and this happened on several occasions.
There was an exhaust hood over top the equipment that would be operative as opposed to the other
processes discussed. The exhaust was in the form of a water coolant system where the fumes would be
captured and fanned off to a Water fall type exhaust absorber. Over top the machinery was a catwalk
where employees would monitor/trouble shoot the equipment. The operators would often access the
catwalk to perform any repairs that may have been required for the equipment. The operators would often
have to access the catwalk anywhere from 1 – 3 times per hour. They did not wear any protection. As
already stated in 1970-1972 a government grant was issued to GE and Catalytic burners were purchased
for the exhaust system on the equipment.
Picture #1 – Formex Process
The varnishes were supplied to the
equipment via barrels. The barrels were
placed in the tanks and the varnish was
pumped out of the tank to the various
sections of the equipment. No one has
record of what the actual varnish was
made of other than it was made in
Toronto, by Davenport. The types are:
Alkenex, MLR, Formes, HML, and
Formex Al.
As per the former Wire and Cable
supervisor, some of the employees were
overcome by the heavy fumes coming
off the front end of the annealer. The supervisor remembers one employee to be overcome to the point
where he had incurred a heart attack. Another employee incurred burns. The supervisor stated that the
employees that worked in this area died before their retirement and died at an unusually early age.
The retired supervisor stated that neither he nor the employees knew what the ingredients were in the
varnishes. They were not sure what was mixed in with the varnishes. There was a patent on the mixture
and thus no Material Safety Data Sheets were available at this time. MEK or Toluene was often added to
the varnish to change the viscosity of the varnish so that it would travel better through the dyes. However
the supervisor and employees did not know, what other ingredients were added to the varnish to establish
the properties it had.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
18/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
Diagram #3:
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Cleaning of sheaves:
The sheaves were like reels or pulleys on which the wire traveled through the ovens. In order to clean the
sheaves thoroughly, as they would accumulate layers and layers of varnish, they would be dipped in an
acid bath. The tank was 6 x 5 feet in size. The bath was located in the north end of building 24. During
troubleshooting purposes, varsol and brushes were utilized to clean the sheaves during regular process
operations. The operators would go on the catwalk and attempt to troubleshoot and unclog the
accumulation of the varnish. In 1977-78 the acid tank was introduced and the sheaves were allowed to sit
in the tank for 5 -6 hours at a time. The tank consisted of cold acid. After the dipping process, the sheaves
were pulled up via crane and allowed to drip dry for several hours thereafter. This process would emit
heavy vapours off the sheaves as the acid bath was allowed to remain uncovered during this time.
The supervisor states there was a no smoking sign in this area, as there were heavy vapours in this area
and the acid was highly flammable. The employees stated that the vapours from the acid hurt their eyes.
The employees wore rubber gloves and a dusk mask during this operation. It is not clear what type of acid
was utilized to clean the sheaves in the dip tank.
Banbury Mixer:
Not only did GE fabricate their own PVC pellets, but they also fabricated their own rubber.
The Banbury Mixer was located at the North West corner of Department 22. This building was 800 feet
long and 300 feet wide. The Banbury mixer was involved in rubber mixing operations, for external
coating of the copper wire. Three employees were involved in the Banbury Operations. South of the
Banbury Equipment were three Rubber Mills. Two employees worked on the rubber mills on each shift.
There were select few service workers that worked on each shift as well. (See Diagram #4)
The Banbury mixer was set up to make rubber with clay, silica, lamb black, fatty acid, red lead, DiCup
and approximately 80 other chemicals that were utilized at various times. The GE Chemist was
responsible for assigning the various chemicals that were required to be mixed. As per a former
Supervisor, 22 of the dyes had toxic ratings. Red lead caused several employees to react with itchiness.
As per the employees, all the formulas were on a work card, with the ingredients and amounts required
listed. The temperature maintained for the mixer was at 400 degrees Celsius. This mix took about 20-30
minutes to complete. (A list of ingredients (and toxic ratings) utilized for the blends for the Banbury
operations is available upon request from OHCOW. Due to the vast amount of information, it has not
been appendixed herein for practicality reasons.)
The dyes, clays and other materials were added by employees who were located on a platform. The
materials were delivered in bags on pallets via forklift to the employees on the platform. The employees
would open the bags with a knife and pour the ingredients into a hopper. The weight of the bags would
range from 75-80 pounds through to 100 pounds (maximum). An exhaust canopy was located above the
opening of the hopper for the additives and the dyes. However the exhaust was not turned on most of the
time as confirmed by the former supervisor. The mixture consisted of raw rubber, clay and powder
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colour. After the mixing was completed, the liquid was then transferred to the rolling mills. The rolling
mills then produced 3-inch sheets of rubber. The rubber sheets were cut off here by the operators, when
the rubber was cured enough and ready to be cut. The cycles took about 20 -30 minutes to complete. The
end product would be a 3-inch thick rubber sheet. There were three rolling mills adjacent to the rubber
mill, where the sheets were further thinned to ½ inch thickness or 1/8 inch thickness. The temperature of
contents in the mixer was molten hot. When the liquid was transferred to the rollers, it would clumps up
like grapes and be flattened to sheets.
The smell from the rubber mills was not tolerable as per the employees. Many people who worked in this
area died of heart attacks, lung trouble and some employees died of cancer as per the testimony of the
former Wire and Cable Supervisor. One of the employees died before retirement.
The former GE Supervisor states that ten employees died after 4 – 5 years of service in this area
alone.
The fumes from Department 22 operations would travel from north to south and vice versa as there was no
exhaust ventilation in the various areas, taking contaminated air out and bringing in new fresh air supply.
Furthermore the only form of protection that the employees wore was gloves.
There were windows approximately at 30 feet in height at the north side of the building. However, due to
the fact that the cafeteria was situated across from the building, the employees from the cafeteria
complained and ensured that the windows from building 22 remained closed so as to refrain from
contaminating other areas. Hence the fumes and vapours were trapped inside the building and traveled
throughout the building and adjacent areas.
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Diagram #4. Banbury Mixer:

Due to the rubber making process, and all the chemicals, this was a very dusty process as well as heavy in
fumes. There were windows present in this area, however, as there was a cafeteria across from the north
end of building 22, the GE employees did not allow the banbury mixer employees to open the windows, in
fear of being contaminated by the fumes and dust. Hence, there was no fresh air allowed into this area and
no where for the contaminated air to be exhausted. The exhaust was not used on a regular basis, as the
cooling effect from the exhaust would cause the mixer to work less efficiently.
Fresh air circulation was next to nil as, the opening of windows was not permitted as employees requested
the Banbury Operators to keep the windows closed so as to refrain from contaminating the outside air ( air
would travel to the nearby cafeteria).
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Tubers:
The tubers acted as extruders. The purpose of the extruders was to insulate the wire and cables. There
were 2 types of tubers, PVC and Rubber. The PVC extruders had exhaust systems in place however the
rubber extruders did not. As per the GE Supervisor and former employees, the exhaust on the PVC
extruder was usually turned off by employees as the cooling effect of the exhaust would slow down the
“piece work.” The process involved drawing copper wire through the extruder as it was coated with
rubber, as it traveled through the process. The tubed copper wire then traveled through 20 foot water bath,
and was wiped by a cloth to absorb the water and wrapped onto a reel.
The rubber tuber were located on the west side of the aisle way and the PVC extruders were located on the
east side of the aisle way. (See layout in Appendix B)
Three colored wires were wound and covered with black rubber. Twelve employees worked on the
stranding machinery. 40 people in total worked in this area of the department. At first fiberglass was
utilized in the late 50’s then asbestos till the 60’s. Finally jut fillers (tar) or okum were utilized. There
were 7 PVC extruders at this location. After the wires were extruded, they were stranded and then twisted.
Fibreglass was utilized to strand the copper wires and then they were braided. The reels of copper wire
would be tested and then transported to the stranding machines. Twelve, six wires or seven wires would
be stranded (or more), spooled onto a reel, and then sent to the 3 inch lead press for binding of the
stranded wires. The employees state that vinyl chloride insulation was also utilized for cable, known as
Vulkene.
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Diagram #5:

Three- Inch Lead Press
This process was located alongside the tubing area. Please refer to previous section labeled 5” Lead Press
as the process is the same. The only difference is that here the equipment produced a 3 inch cable versus a
5 inch cable
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Cotton Braiders:
Picture #2 - Braiding Machine:
There were ten employees per shift on 3 shift operations. Eighty Cotton Braiders and eighteen asbestos
braiders were located in this area. This
department was very dusty, noisy and fibrous
as asbestos was a raw material utilized,
machined and handled in this area of
Department 22. As per the former GE
supervisor, no protection was offered or
deemed required for the employees in this
area. One Employee was assigned to Twenty
six braidex reels. The function of the braiders
was to spindle a braid of cotton or asbestos
over top of the copper wire, or rubber coated
wire or PVC. Sixteen spindles put a braid on
top of the wire. The asbestos was first dipped
in isopropyl alcohol before it was braided
onto the wire so that it would facilitate the
travel through the machinery. The employees
had a 5-gallon pail they would utilize to dip
the asbestos in. After the asbestos was
braided it would be rolled onto the reel and
then taken to the wax pot for coating. The
wax was applied hot and it’s purpose was to
prevent any fraying of the asbestos braid. The
employees would blow the asbestos off the
equipment, workbenches and their own
clothing and skin via air hoses. This indeed
would cause the fibres to disperse into various locations, and cause them to become airborne and
contaminate other areas of the plant. The fact that the employees had to blow off their clothes and
equipment with the air hose indicates that the processes caused fibres to disperse into various areas and
thus caused exposures to many employees in and around the areas. With the use of air hoses, the fibres
were dispersed even more, or became re-suspended in the air and could cuase more exposures. In terms of
housekeeping, the employees would sweep the asbestos fibres and dust off the floor. This also caused the
fibres to become airborne.
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Lacquer Towers:
The towers were located south of the braiding operations. The towers utilized different types of lacquers.
The wire was braided and was driven through a 30-foot oven. Twelve wires could run in the oven at a
time. The wire was then air-cooled. When the wire was drawn through the dies, the lacquer was applied
and then taken through an oven. The lacquer towers emitted heavy fumes from the paint. The air cooldown process took place as the wire was wound onto a reel.
Varsol and toluene were utilized to thin the paint that was applied to the wires. The purpose of the oven
was to bake the paint onto the wires. Rubber dies were utilized in this operation, versus the Formex
operation. The wires that would travel through the oven were braided with cotton; hence the steel dies
would have caused the braid to tear. There were approximately 1.5 inches between the wires and the
heated elements in the lacquer towers. The exhaust system was used at all times, as the exhaust actually
helped the process run smoother, as paint was being baked onto the wires.
Saturating Tank:
The tank was a cold tank (not heated) without any exhaust system in place. It consisted of a cresol mix.
The purpose of this tank was to soak cotton. The cotton would be allowed to sit in the tank for 1 hour.
The cotton was utilized for the braiding operations. After the cotton was soaked it was pulled out of the
tank and allowed to drip dry over the tank. This is where there were heavy fumes coming off the soaked
cotton and the open tank, as per the employee testimonies.
Tar pots:
The 4 tar pots were exhausted out to the yard. There was one employee assigned to each tar pot. The
cotton wire, braidex, was dipped in the hot tar, run through a die, sprayed with wax and then rolled onto
a reel. Varsol was added to the tar to thin it out.
The tar pots were located next to the saturating tank. The tar pots were heated and exhausted out to the
yard, through the roof top. The tar was heated to molten temperatures. The purpose of the tar pots was to
coat the braidex wires with tar.
➢ The braidex wire goes around a wheel in the tar pot
➢ Through a rubber die, where the excess tar was pulled off
➢ Through a wax bath, heated to molten temperatures, where the wire was coated (the wax pot
heated 16 by 10 inch sheets of clear wax)
➢ Through a 3 foot water tank
➢ Rolled onto a reel.
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31 and 32 Carders
This operation was located south west of the saturating tanks and tar pots. The process was in place from
1945 till approximately 1979. Three people worked in the area and one employee was assigned to the four
carding machines. Reel to reel the machines were twenty-five feet in length. The machines were about 5
feet apart. The speed of the wire traveling through was 30-40 feet per minute. The maximum speed was
40 feet per minute. The process was set at different speeds for different types of wire. It is important to
note, that the 31 Carding systems were set up like a “bunk bed system” where there were two similar
processes running in line with one another, where one of the carders was located on top of the other. As
per the Diagram #6 below, the top deck system was set at approximately 6 feet off the floor with the
bottom deck system set at 2 feet off the floor. There was a lid that went over top the asbestos roll and
combing process, however it was open from the bottom areas; it was not a fully enclosed lid, it acted as a
guide for the combing process. With this combing process, the employees state there were a lot of
asbestos fibres in the areas, being dispersed by the activities of the carding process, and the general
activities in the area (body movement, liftruck activities, pedestrian activities, overhead crane
operations, windows opening, pedestal fans etc). The rolls of asbestos would be 5, 8 or 10 inches
depending on the amount of insulation required on the wire. A cardboard box was placed beneath the
combing process to collect all the fibres. As the boxes were filled, they were either sold to employees
or packaged and sent to the salvage areas, as per the former GE supervisor and employee
testimonies.
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See Diagram #6: Carders

The wax pot was a heated pot. It did not have any exhaust over top of the pot.
The wire was taken off the reel and run through the ball of asbestos. The asbestos was 6 feet in length and
was 8 inches wide. Combs run across the balls of asbestos and spread the fibres over top the traveling
wire. There was approximately 6 feet of combing required. This part of the carding equipment was
exhausted by pipes to the roof into collector bins. The wire was then run through a wax pot and reeled.
The wax pot consisted of melted Para film wax sheets. The pipes were exhausted out to the roof into the
collector bins. The bin had a divider in the center so as to alleviate the packing of asbestos fibres. There
were doors on each side of the bin, so employees could enter and empty the bin.
As the wire traveled through the combing process, a black and purple GE marker thread was wrapped
onto the wires and fibres, to secure the fibres on the wire.
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Approximately 4 reels were completed off the 31 carder. A reel was completed off each head every 2
hours, depending on the size of the wire. A roll of 10 inch asbestos covered 600 feet of wire
approximately.
32 Carders System:
This system, located near the 31 carders system, used 10- 12-inch balls of asbestos. It was located 12 feet
away from the other system. This system was also exhausted out the roof. This system produced 2-3 rolls
by the end of the shift. There was no bunk bed system in place with the 32 Carders process. The 32
carder system was a dry process, in that it did not have the wax component in it. The fibres were secured
to the copper wire with the GE black and purple marker thread only. The final product was a twisted wire
wound on a reel. There were two, 32 carder machines; however, the majority of the time, only one was
utilized. After the wire was twisted it was sent to the braiding machines. Three conductors were put
together with the red and white braid on it. The asbestos was supplied from the John’s Manville company
in Quebec.
The collector bins, located at the top of the roof, were 8x8 feet in size. They were often plugged due to
the vast amount of fibres that would be collected over time and would eventually be filled beyond
capacity. This would cause more fibres to disperse at the process level, as the exhaust was incapable of
operating. As per the former GE supervisor, the bins were only emptied every 3- 4 weeks. Hence the
system was not always fully functional. Fifteen percent of the fibres would go up to the exhaust and 85%
would be dispersed on to the wire.
The bins were manually cleaned by 4-6 employees, usually on weekends. The employees would be
required to go on the roof top and enter the 8x8 foot bins. This process would take a full shift to complete.
The asbestos was handled by hand, without any protection, and stuffed into bags or refrigerator sized
boxes.
A Former GE Supervisor states, ‘employees would be covered with asbestos from head to toe during the
bin cleaning operations. They looked like snowmen as their arms and hands and bodies were covered
with the fibers…..the asbestos was so soft that the employees would roll little balls of asbestos and
shoot asbestos snowballs at each other. Often times, the fibres would lump onto the copper wire,
which would be an indication that the exhaust system was failing. There were 7 four inch steel pipes that
fed into the exhaust bins. The pipes were 30 foot long and 8 foot wide. A suction fan was located at the
top of the bins.
A Former GE Supervisors states, ‘ employees would handle the accumulated asbestos with their bare
hands. The fibres were compounded into the collector bin and would become very difficult to dislodge.
The employees would have to aggressively remove the asbestos and then place the fibres in either bags
or oversize boxes. Some of these bags were sold to GE employees for 50 cents a piece in order to
insulate their homes. Some sold refrigerator size boxes filled with this scrap asbestos. Whatever scrap
asbestos remained, was sent to the dump.
..Employees who worked in this area or on this job are all dead to date.”
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There were no showers available to employees who worked in the carding area or for the maintenance
crew who worked on the roof top, emptying the bins. Thus it is likely that the employees took the asbestos
home, into their cars and into the other areas of the plant, in which they traveled.
The machinery was located adjacent to the aisle way. Hence any movement, whether it be pedestrian or
forklift traffic, would further disperse the settled or free floating asbestos fibres and would contaminate
other areas and employees in the department.
The speed of the machinery was different according to the size of the wire. A roll of 10-inch asbestos
would cover 6000 feet. The sheets that were produced were 10 inch wire and a quarter inch thick; 25-50
heads would be completed per shift. There were about 5-7 stranders on each carder. There were 4 heads
on the 31 carder.
The employees wore cotton gloves to protect against the waxes on the 31 carders. This was a continuous
operation; therefore the employees ate lunch at the carding machines.
The employees were given 3 minutes at the end of each shift for sweeping and clean up activities.
AWE Carders
The AWE carding machine, otherwise known as the Asbestos Water and Enamel Carding Machine, was
located on the southwest corner of the Department. This was a slower operation that was not run as often
as the other 2 carders. Rectangular wire was fed into the asbestos carders. This carder was also exhausted
up to the bins mentioned previously. The wire was fed through the carders, then to a varnish pot. The
varnish pot was heated to a temperature that allowed the varnish to flow. After the wire traveled through
the oven, powered by hydraulics and set at 80 degrees Fahrenheit, it was drawn through a water pot,
wound onto a reel and shipped. One employee worked on this machine when required. When the
Alkenex and ML varnish were utilized, there was no longer any use for the AWE machine. The AWE
machine was too expensive as per the former Supervisors in this area.
All carders were vented to the roof. The venting pipes were joined, met near the roof top and were then
vented out through one vent pipe and out to the bins on the rooftop. All in all there were 6 pipes which
joined and then were vented to the roof and joined to the big bin. The bins were 20 feet long and 8 feet
high.
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Diagram #7 – AWE Carders (above)
This was a continuous process; hence the employee ate at this workstation. The employees wore their
street clothes for this process and did not wear any protection in the form of respiratory or glove
protection.
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Glass Machine:
The glass machine was a twisting machine. The varnish treated fiberglass was wrapped onto the copper
wires, treated through a heated varnish pot, traveled through an oven set at 80 degrees Fahrenheit and
reeled. Fibreglass, ¼ inch wide was wrapped over top copper wire. This wire was utilized for generators,
which would be subject to ample amounts of heat. The process was set up as follows.
All in all, there were 7 carding heads. As per the employees and supervisor, the air would be white in the
surrounding areas as the glass fibres would accumulate and disperse.
Employees utilized air hoses to blow machinery off to clean up the areas. The fibres would thus be
dispersed in all areas. All employees in the area would sweep asbestos as well and shoveled it into barrels
after clean up. The barrels were then dumped into landfills. See Diagram #8 Below.
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Diagram #8: Glass Machine

Winding Area:
This area was located at the south end of Department 22. 26 people worked on the day shift, 15 on the
afternoons and 15 on night shift. In the summer, open doors would cause the contaminants in these areas
as well as all other areas to disperse and contaminate different parts of the building. There were 26
winders in total. The function of the winders was to wind the tested copper wires, onto reels, in sizes that
the clients had demanded. Example, 250 feet worth of wire on a reel versus 400 feet of wire on a reel. It
is pertinent to note that the winder employees were located across from the asbestos carding area.
Welding and the Nuclear Fuel Handling Process:
Between the 1970 – 80’s Department 26 and 22 changed its layout and processes. At the north end of
Department 26, welders from the nuclear department took over 3-4 bays. The employees built equipment
parts for Nuclear Fuel Handling equipment. The first Calandria was built here with a 30 foot diameter and
30 foot length. The welders first started in building 26 then moved to the north end of building 22. The
welders were involved in mobile welding, without ventilation, no exhaust and no windows. They built
pipes, pumps, tubes, and tools for reactors. A paint booth was also located at the north end, with a 10-foot
railway track to maneuver and transport large parts. There were ample welding jobs taking place in this
area. No respiratory equipment was worn, expect for confined space jobs. They welded stainless steel,
inconel, mild steel, aluminum and zinc alloy. They did not use exhaust ventilation or fans for the welding
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jobs, as gases were being utilized. If doors were opened then contaminants would be drawn into the
welding areas. Fans could not be used as heat was required for an optimal weld.
In 1980, changes were made to the wire and cable activities. A VPI tank was brought in to this area.
Fumes would then traverse the various areas and go into the weld shop as well. Employees would then be
cross contaminating with the various fumes.
In 22 building, in 1980, when welding processes had moved in this location, acetone was utilized to clean
parts before welding. Employees’ hands would be dipped in buckets of acetone with rags. No personal
protection was worn. The VPI tank was brought here to the welding area at this time. There were heavy
VPI fumes as well.
One employee recounts: an employee was shaking to death, as they were working in a confined space,
with no oxygen – they were welding an interior of a fuel handling tank. Mobile welding was utilized
hence no ventilation, no exhaust and no windows. Generally, due to the nature of the products being
fabricated, welding was frequently done in confined spaces.
The welders were also exposed to large amounts of acetone as they would dip their hands and a rag into
acetone pails to clean parts they were to weld.
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6.0 CHEMICAL ANALYSIS AND LITERATURE REVIEW
As the focus of this Department Wide Retrospective Exposure Profile is for Cancer and other
Occupational Diseases in the Wire and Cable Department at GE, a number of chemicals utilized at GE
over the years in question, have been researched and analyzed through the literature review as to their
degree of hazard based on their utilization in the department and lack of protection in the form of the three
major Industrial Hygiene Controls, i.e. Personal Protection, Engineering Controls and Administrative
Controls. Without these controls, the exposure to chemicals and their impact on human health is studied
herein. Due to the fact that there are a number of dated processes, there were a number of chemicals that
were utilized which have been discontinued today. Moreover a vast amount of research was required to
be conducted from a historical as well as scientific perspective to analyze the use of chemicals over time
such as benzene. Please note, the chemicals utilized in the GE plant over the decades did indeed contain
harmful components (PVC, Banbury mixes, trichloroethylene etc) that are not present today due to vast
amounts of research conducted by regulatory bodies over the years (e.g. American Congress of
Governmental Industrial Hygienists).
Although a fully compiled database of Material Safety Data Sheets required for review of all the processes
described by the employees was not available to OHCOW, there are several well known chemicals that
are found commonly in various processes such as Polyvinyl Chloride Mixers, Banbury Mixers and Rolling
Mills. Due to the vast amount of research available for these processes, the processes are studied rather
than studying the chemicals individually and this is a common practice followed by major governmental
bodies such as IARC and ACGIH. The benefit of studying the processes as a whole is that the research
that is available enables one to study the synergistic, interactive effects of the chemicals as a whole
process versus individual effect. This gives a more true or realistic value to the actual exposure in the
department being studied.
MURIATIC ACID:
Trade Name

Muriatic AcidsynonymHydrochloric acid

Manufacturer
BASF Corporation
Polymers Division
(Year, 1993)

➢ Hazardous
Ingredients.
➢ HCL, 31.5%

Routes of Entry
Inhalation, skin,
eyes, ingestions

Although the information from the MSDS provided above is from 1993, and has water as a primary
ingredient at 65-69%, the hazardous effects remain the same. See Appendix C for a copy of the generic
MSDS for Muriatic Acid.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
35/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
Acute and Chronic Effects:
Inhalation of gas or mists may result in the following:
➢ Coughing and choking sensation due to irritation of the upper respiratory tract,
➢ Severe overexposure may result in laryngeal spasm
➢ Edema, pulmonary edema (skin) corrosive body tissue.
➢ Burns and permanent eye injury may occur
➢ Dermatitis
➢ Changes in pulmonary function, chronic bronchitis, conjunctivitis
Recommended Controls:
➢ Generally speaking, a NIOSH approved respirator for protection against acid gases is
recommended if the Permissible Exposure Level is exceeded.
➢ Local Exhaust Ventilation is recommended to control vapors and mists
➢ Rubber gloves and safety goggles are also recommended for protection.
Muriatic Acid is another name for Hydrochloric Acid (HCL). The NIOSH REL is 5 ppm and the OSHA
PEL is 5 ppm. At per the NIOSH, this chemical is incompatible with copper, since violent reactions may
occur. However this acid was utilized on the copper wire as per the processes described by the
former GE employees and Supervisor. HCL has an irritating, pungent odor with an odor threshold of
about 7 mg/m3 (EPA, 2004).
Exposure Routes:
➢ Inhalation
➢ Ingestion
➢ Skin
➢ Eyes
Symptoms of exposure:
➢ Nose irritation, throat, larynx, cough, choking, dermatitis, skin burns
This present day information indicates that numerous precautions are required to work with this hazardous
chemical. During the period in question in the Wire and Cable Department, a majority of these
precautions/safety measures were not in place and hence exposure was more than likely to have occurred.
The same statement applies to carcinogens that were present in the workplace. Precautions were
necessary then as they are now. Due to the information we have now, we know that precautions were not
in place (MOL reports and employee testimonies indicate this) in the time period in question and thus
exposure is more than likely due to lack of PPE, lack of proper engineering controls, lack of proper
administrative controls, and lack of proper safety/hygiene behaviour as well as a lack of efficient safety
management.
As per the National Safety Council, 2004, exposure to HCL can cause circulatory collapse which may lead
to death, inflammation and ulceration of the respiratory tract, rhinitis, laryngitis, tracheitis, convulsions,
shock, chills.
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It is important to note, as per the MSDS prepared by BASF, that pre-existing disease of the skin, asthma
or other respiratory disorders may have increased susceptibility to excessive exposures. With this in mind,
the vast amounts of chemicals used in the various departments, the lack of proper exhaust ventilation in
the various areas, and the lack of fresh air into the department, will have contributed to the effects of
exposure to HCL and other substances. Their uptake into the body, the synergistic effects, detrimental
effects to the body’s defenses would thus disarm the body, making the body more vulnerable to harmful
chemicals and their effects.
HCL is also corrosive to mucous membranes. Acute short-term inhalation exposure may cause: eye,
nose, and respiratory tract irritation, inflammation and pulmonary edema in humans. Dermal Contact may
produce severe burns, ulceration and scarring in humans. Chronic long-term occupational exposure to
hydrochloric acid has been reported to cause gastric difficulties, chronic bronchitis, dermatitis, and
photosensitatization in workers (EPA, 2004):
➢ Pulmonary irritation, lesions of the upper respiratory tract, and laryngeal and pulmonary edema
have been reported in rodents actually exposed by inhalation.
➢ Acute animal tests in rats, mice and rabbits have demonstrated HCL to have moderate to high
acute toxicity from inhalation and moderate acute toxicity from oral exposure
Without proper PPE, engineering controls or administrative controls, exposure can be deemed likely in
this department.
Chronic Effects:
➢ Chronic occupational exposure causes gastritis, chronic bronchitis, dermatitis
➢ Chronic inhalation exposure caused hyperplasia of the nasal mucosa, larynx and trachea and
lesions in the nasal cavity in rats.
PARA FILM WAX:
There were numerous wax pots that were utilized for the various processes in this department. Due to the
fact that the pots were heated, fumes were indeed emitted. The following OSHA, 1989 documents reveal
the following:
•
•

Paraffin is considered nontoxic in its sold state
Fume generated in its molten state may cause discomfort and nausea, where effects of
discomfort are noted above levels of 2 mg/m3.
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COPPER:
Copper was a main component of the wire and cable department. It was shaved, extruded, wound and
wires were braided, coated with PVC’s, lead and rubber. With all these different types of processes,
copper was seen in its many different forms throughout the department. The National Safety Council
states the following:
➢ Copper is insoluble in hot and cold water, soluble in nitric acid and hot sulfuric acid, very slightly
soluble in hydrochloric acid and ammonium hydroxide (NSC, 2004).
➢ It is very slowly attacked by cold hydrochloric acid
➢ Health effects: irritation to the nasal mucous membranes, pharynx and eyes, chest pains, vomiting,
nasal perforations and dermatitis
➢ Copper fumes and dust can irritate the upper respiratory tract, congestions of nasal mucous
membranes, ulceration and perforation of the nasal septum, discoloration of the skin and pharyngeal
congestion
➢ Fumes from the heating of metallic copper can cause upper respiratory irritation, chills, aching
muscles, nausea, gastric pain and diarrhea. Acute poisoning from inhalation of copper containing dust
has carried symptoms of heavy metal poisoning. Chronic exposure to copper can cause anemia.
➢ Occupational exposure to copper dust commonly reported reactions including metallic or sweet, upper
respiratory tract irritation and nausea, (Whitman, 1962).
➢ The sweet taste experienced by workers is consistent with the onset of symptoms of metal fume fever.
Factory workers exposed to copper dust and several other copper salts reported symptoms of eye,
nose, throat irritation, anorexia and nausea (Askergren and Mellgren, 1975).
➢ Inhalation exposure to copper fumes, usually from welding or smelting operations, may results in
metal fume fever. This condition results in headache, dryness of the mouth and throat, chills, fever
and muscle aches (ATSDR, 1990; Seaton and Morgan, 1984).
➢ An unpublished letter regarding occupational exposure to copper fumes reported that levels of 0.02-0.4
mg/m3 copper did not cause complaints while exposure to 1.0-3.0 mg/m3 copper for shorter periods of
time resulted in a sweet taste in the mouth but no nausea (Whitman, 1957).
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MERCURY:
The employees were exposed to mercury in the form of both skin exposure as well as respiratory
exposure. Due to the fact the employees had no respiratory protection or hand protection; they were
inevitably exposed to elemental mercury via its vapors and dermal uptake. Elemental mercury, gives off
vapour at room temperature (NJSDH, 2004). Acute health effects to mercury vapour can include, cough,
chest tightness, upset stomach. In fatal conditions this can lead to pneumonia. In terms of chronic
exposure the following symptoms are common: gum problems, mood and mental changes as well as
nervous system effects which include, fine tremors of the hand, in the tongue and eyelids. This can
eventually affect balance and walking. Other symptoms mentioned by the NJSDH, 2004 are skin
allergies, discoloration of the lens in the eyes.
The Agency for Toxic Substances and Disease (1999) State the following:
➢ At room temperature, some of the metallic mercury will evaporate and form mercury vapors, which
are colorless and odorless
➢ In terms of the fate of mercury in the body, ATSDR states the following: 80% of mercury vapors that
are breathed in, enter the bloodstream directly from the lungs, and then rapidly to other parts of the
body, including the brain and kidneys. When metallic mercury enters the brain, it is readily
converted to an inorganic form and is trapped in the brain for a long time.
➢ Due to the fact that the mercury vapours affect the brain, different areas of the brain are affected and
thus realized in a variety of impairments: personality changes, tremors, changes in vision, deafness,
lack of muscle in coordination, loss of sensation and difficulties with memory
➢ Short term exposure to high levels of metallic mercury vapor in the air can damage the lining of the
mouth and irritate the lung airways, causing tightness of the chest, burning sensation in the lungs and
coughing, nausea, vomiting, abdominal pain, diarrhea, weakness, confusion, shortness of breath,
bronchitis, and pneumonia and kidney damage.
➢ Long term exposure is more dangerous, and the nervous system is the main target of toxicity.
Neurological symptoms include: tremors, headaches, short term memory loss, loss of appetite,
numbness and tingling in the hands and feet, insomnia and excessive sweating (CPCS, 2002).
➢ Family members of workers who have been exposed to mercury may also be exposed to mercury if the
worker’s clothes are contaminated with mercury particles or liquid. Increased exposure to mercury has
been reported in children of workers who are exposed to mercury at work, and increased levels of
mercury were measured in places where work clothes were stored and in some washing machines.
All in all the employees were not only exposed to the mercury vapours, but were also exposed to the
mercury through dermal exposure as well, as per the processes they have described herein.
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EPOXY RESINS, ENAMELING, VARNISH POTS/HEATED ENAMEL POTS
•

As per IARC , VOL.: 47 (1989) (p. 329) occupational exposure grouping for a painter is listed
under Group 1: The agent (mixture) is carcinogenic to humans. The exposure circumstance entails
exposures that are carcinogenic to humans.

Due to the fact that the employees in the wire and cable department worked with enamels, lacquers and
varnishes, the following data and pertinent information indicates herein is applicable to the workers in the
wire and cable department. The information is taken directly from the document cited:
•
•
•
•
•
•
•
•
•

Thousands of chemical compounds are used in paint products as pigments, extenders, binders,
solvents and additives
Painters are commonly exposed via inhalation to solvents and other volatile paint components,
Dermal contact is the other major source of exposure
Painters may be exposed to the chemical agents that they or their coworkers use.
Painters are commonly exposed to solvents, petroleum solvents, toluene, xylene, ketones, alcohols,
esters and glycol ethers.
Benzene was used as a paint solvent in the past but is currently found only in small amounts
in some petroleum solvent based paints.
IARC indicated that of 3 large cohort studies of painters and collections of national statistics, 20%
of all cancers were above the national average and lung cancers were at 40% above the national
average.
The available evidence on the prevalence of smoking in painters indicated that an excess risk for
lung cancer of this magnitude cannot be explained by smoking alone.
There were also small excesses of oesophagoeus, stomach and bladder cancer as well as leukemia
and cancers of the buccal cavity and larynx.

As per the Department of Health Services (DHS California), the following is stated with regards to Epoxy
Resin Systems:
•
•
•
•
•
•

Common effects of overexposure to the chemicals used in epoxy resins systems are eye, nose and
skin irritation, skin allergies and asthma.
Finished or hardened epoxy products are practically non-toxic unless they are cut, sanded or
burned
The systems are made of epoxy resin and curing agents
It is exposure to the uncured resin components that can be harmful
The epoxy resins utilized at GE were of the Class A and B type where the resin and curing agent
had to be mixed prior to application. Single component systems are stated to be safer as per DHS,
as the hazardous chemicals are already partly combined into less toxic polymers (DHS, 2005).
Epichlorohydrin was a primary component of epoxy resins at least 68% as per NSC,
(epichlorohydrin chemical backgrounder) 2005.
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•

There are numerous additives that can affect human health in epoxy resins such as curing agents,
aliphatic and aromatic amines, dilutants, organic solvents and fillers.

At GE the exposure to epoxy resins would have occurred though inhalation, skin contact, misting, due to
the methods in which they were handled, oven fumes and uncured components from the ovens as well.
Lung: vapors and spray mists can irritate lungs
Some people can become allergic to curing agents, even dust from sanding or grinding the
hardened plastics
Skin: epoxy resins can cause skin irritation as well as sensitization
Eyes/Nose/throat: most epoxy resin system chemicals and their vapours can irritate
eyes, nose and throat. Some individuals can develop headaches and thus irritation (all taken from
Department of Health Services, California DHS, 2005)
Nervous System: solvents inhaled or absorbed through the skin can affect the brain as well.
Overexposure can lead to nausea, dizziness, slurred speech, confusion and loss of consciousness.
CANCER: As per DHS, 2005, older epoxy resins caused skin cancer in laboratory animals.
Epichlorohydrin is the contaminant that is stated to have been the probable cause, as it is a probable
human carcinogen. Most new epoxy resins today contain less epichlorohydrin. Furthermore,
Diaminodiphenyl sulfone (DDS) a curing agent in some epoxy resins, is carcinogenic in laboratory
animals. Most other components of epoxy resin systems have not been adequately tested to determine if
they cause cancer.
In terms of Reproductive Effects, DHS states that the various diluents and solvents in epoxy systems may
affect reproduction. Two solvents found in epoxy resin systems such as 2-ethoxyethanol and 2methoxyethanol cause birth defects in laboratory animals and reduced sperm counts in men.
Finally it is imperative to note that heating epoxies during curing or any other process can cause chemicals
to evaporate, with higher temperatures releasing more gases (DHS, 2005).
As per Solvay Chemical, 2004:
•

Epichlorohydrin is a chemical intermediate used primarily in the manufacture of epoxy resins and
synthetic glycerol. It is also used in the production of Epichlorohydrin elastomers, polyamideEpichlorohydrin resins, water treatment chemicals, and a variety of glycidyl derivatives.

Spectrum Laboratories state the following pertinent information on their MSDS, 2005:
•
•

Marked nose & eye irritation occur only above 100 ppm.
Epichlorohydrin effects on the skin, eyes, and respiratory tract may be delayed for several hours.
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•
•
•

Epichlorohydrin causes dermatitis.
Inhalation of Epichlorohydrin causes irritation of the eyes and throat.
Epichlorohydrin may be released to the atmosphere and in wastewater during its production and
use in epoxy resins, glycerin manufacture, as a chemical intermediate in the manufacture of other
chemicals, and other uses

Borgstedt, H. and Hine, H describe the following chemistry related aspects of epoxies that are pertinent to
mention here to comprehend the toxicity of epoxies and their properties during the various processes in
which the employees at GE had to manage the use of the epoxies. (See Appendix J for reference material
provided by Borgstedt and Hine). Taken directly from the reference:
•
•

•
•
•

The toxicity and the irritancy of the curing mixture depend on the degree to which curing has
progressed
The toxicity and irritancy of the initial uncured mixture are comparable to those of the individual
components, where the fully cured resin is less toxic. However, if the cured resin is subject to dust
producing operations, like filing, sanding or drilling, irritation and sensitization may be realized
by the operators, especially to the upper respiratory tract.
Adequate ventilation is required for the safe handing of the materials during processing
The authors quote that there was an “incidence of severe respiratory irritation and mild
nephrotoxicity in six laborers who had removed epoxy resin concrete with air hammers.” Although
the specific offending agent could not be identified, xylene was strongly implicated here.
The authors quote another study where seborrheic dermatitis was observed in 14 female workers in
an electrical equipment plant. The resin was handled repeatedly without protective measures, and
the resin –coated assemblies were heated. The cases mostly occurred within a radius of about 10
yards of the work stations where the resins were heat-cured without ventilation and problems also
occurred in workers who did not directly handle the materials. Hence it was concluded here that
the exposure occurred through vapor exposures. The authors also note that the workers with the
seborrheic skin changes were particularly prone to develop pathological skin changes as well.

Furthermore, clinical examinations of 50 workers exposed to varnishes through spray painting operations
showed that 70% had ocular pains, 20% had signs of chronic bronchitis and 30 % had moderately positive
colloidal seraloability proofs (Spagna et al, 1972). The authors concluded that the high percentage of
acetate in the mixtures caused the worker’s complaints.
Rosenstock et al, in 1986 found the following with regards to exposures to epoxy resins and other
additives.
•
•
•

Epoxy resins appear in high performance paints, adhesives, and coating
The hardeners used are potent skin and respiratory tract sensitizers leading to contact dermatitis,
hay fever and asthma.
Neutral and synthetic rubber exposures are associated with cancer, skin disease and chemical
intoxications resulting from organic sulfur compounds and lead exposure.
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Cragle et al, in 1992 investigated the relationship between bladder cancer and other illnesses and epoxy
resins.
•
•
•

The exposed workers studied had experience working with benzene, chromium, radiation
trichloroethylene and other chemicals as opposed to the references.
Statistically significant increases in dizziness, insomnia, numbness or tingling in limbs, rashes and
bladder cancer were seen among the exposed workers.
All of the workers with bladder cancer were current or former smokers and had exposure to epoxy
resins.

In another study conducted in 1963, (anonymous authors), it is clearly stated that exposure to wet or
uncured resins and the chemicals used to thin, strengthen or harden the epoxy mixture may be particularly
hazardous to health.
Without proper personal protective equipment, proper management of the systems utilizing these agents,
i.e. the ovens, exhausts etc., the employees would have been exposed to the wet and uncured products of
the resins and thus would incur the exposures to their by-products as well as the byproducts of the thinners
and additives that formed the mixture as a whole.
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EPICHLOROHYDRIN:
Epichlorohydrin is used in the production of various synthetic materials, including epoxy resins, wet
strength resins for the paper industry and water treatment resins. There is widespread use of
Epichlorohydrin as a stabilizer (National Sciences Library, 2005)
•
•
•
•
•
•

About 90% of commercial epoxy resins are prepared by reacting epichlorydrin with 4,4
isopropylidenedipehenol to obtain a molecule of a desired chain length and molecular weight,
(Mathias, C., 1981).
Epichlorohydrin is classified as a substance that may reasonably be anticipated to be a carcinogen
according to US Department of Health and Human Service.
It is also classified as a carcinogen by the EPA’s Toxic Release Inventory (TRI).
It can produce temporary sterility
Acute poisoning may lead to respiratory paralysis
Chronic poisoning may lead to kidney damage

IARC, 1999 has reviewed the carcinogenicity of Epichlorohydrin both in humans and in experimental
animals:
Animal Studies:
In rats, papillomas and carcinomas of the fore stomach were induced following oral administration
of epichlorohydrin. In an inhalation study, papillomas and carcinomas of the nasal cavity were
found. IARC defines epichlorohydrin as the following:Group 2A: The agent (mixture) is probably
carcinogenic to humans. The exposure circumstance entails exposures that are probably
carcinogenic to humans.
The exposure standards working group is of the view that there is strong evidence from the
appropriate animal studies to prove a strong presumption that human exposure to Epichlorohydrin
may result in the development of cancer. Epichlorohydrin is classified as a Category 2
Carcinogen, by the Australian Government, NOHSC, 2005).
NIOSH CURRENT INTELLIGENCE BULLETIN 30 OCT. 1978 STATES THE FOLLOWING;
•
•

•

The National Institute for Occupational Safety and Health (NIOSH) recommends
Epichlorohydrin be handled in the workplace as if it were a human carcinogen.
This recommendation is based primarily on two recent studies: a long term epidemiologic study
showing significant increase in respiratory cancer deaths of exposed workers, and an inhalation
study showing an increase in nasal carcinomas in rats. In addition, cytogenic studies of human
peripheral lymphocytes have shown a highly significant increase in chromosome abnormalities in
exposed workers.
A statistically significant (p<.05) increase in deaths due to respiratory cancer
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•

•
•

has been observed in a long-term epidemiologic study conducted on workers
exposed to Epichlorohydrin at two facilities of the Shell Chemical Company. There were 864
workers identified as having been occupationally exposed to Epichlorohydrin for 6 months or more
For men estimated to have had moderate to heavy exposure who were followed for 15 years or
more, observed deaths were also greater than those expected for the categories of all cancers,
leukemia, and suicide, although those differences were not statistically significant. Information
was not available for most workers on smoking history, or the extent of exposure to other
chemicals.
In ongoing inhalation studies, rats exposed to Epichlorohydrin have shown a statistically
significant increase in nasal cancer (p <.05).
Pending further evaluation of its carcinogenic potential NIOSH believes it would be prudent to
minimize occupational exposure to Epichlorohydrin.

The Environmental Protection Agency states the following with regards to the classification and health
effects of Epichlorohydrin (EPA, 2004):
•
•

EPA has classified epichlorohydrin as a Group B2 probable human carcinogen.
An increased incidence of tumors of the nasal cavity has been observed in rats exposed to
epichlorohydrin by inhalation (EPA, 1985).

A list of the various chemicals that were utilized in the Banbury operations in the Wire and Cable
Department can be obtained by the OHCOW Clinic Toronto. The compilation of Banbury chemicals
has not been appendixed herein for practicality reasons only. The compilation of ingredients for the
Banbury mixes indicate that there were over 80 chemicals for which 50 were identified to have toxic
ratings. Appendix K – includes #13 – list given to MOL with regards to Banbury Chemcials
BANBURY OPERATIONS AND THE ROLLING MILLS:
There were 2 main processes that the employees were involved in with regards to rubber processing at
GE.
1) Banbury Operations
2) Rolling Mills
In both of these processes, employees are involved in raw materials handling, milling, blending the rubber
and chemicals, extruding, where the re-heated rubber is shaped into sheets, strips or pellets, inspection and
storage (CANOSH, 1998). During these processes, workers exposed to many chemicals, including
experimental mutagens or carcinogens of several types: mineral oils, carbon black (extracts), curing
fumes, some monomers, solvents, nitroso compounds and aromatic amines, thiurmas, hydrogen peroxide,
polycyclic aromatic hydrocarbons, nitrosamines and halogenated hydrocarbons (International Agency for
Research on Cancer, 1982).
A 1982 Rubbers Worker’s Guide to Occupational Health formulated by the Waterloo Public Interest
Group, lists and describes the various hazards that are associated in the rubber industry and means to
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protect against those hazards. The following WPIRG’s findings are listed here to demonstrate the various
hazards and emissions of hazards during various processes. The information provided here is taken
directly from the Guide. A compilation of components added to the Banbury Mixing operations at GE is
available upon request. This data has been given to OHCOW by the former GE health and safety
committee representative and former GE employees. (The compilation has not been appendixed herein
for practicality reasons).
•

The highest levels of dust particles are usually found in the compounding and mixing areas of
the rubber plant. The handling of dry rubber chemicals, including antioxidants. Accelerators,
sulphur and carbon black, chemicals can leak or spill creating airborne dust.
• As per WPIRG the various chemicals in Banbury operations involve the following general
groups of chemicals, which were present at GE: The health and safety representatives did have
some concerns over some of the chemicals that were utilized as is evident in a letter presented
to the business agent in 1979 Appendix F. This letter clearly indicates concerns over some
toxic chemicals that were being used for the Banbury Mixing operations and some precautions
against those chemicals were being recommended by the health and safety representative at
that time, June 1979. (refer to Appendix F)
➢ Accelerators:
- amines
- guanidines
- thiazoles
- dithiocarbamates
- thiurams
➢ Antioxidants:
- Phenyl alpha-naphthylamine or PAN
- 4.4-diaminidiphenylmethane
➢
Activators
- Zinc Oxide
- Magnesium oxide
- Lead oxide: As per IARC this is a Group 2B- probable human
carcinogen, which is clearly indicated in the List of chemicals added to
the Banbury as per the documents presented to OHCOW. See
Appendix K - #13
- Calcium oxide
➢
Antitack Agents
- Talc: One form of talc utilized at GE was Mistron Vapour Talc, which
possibly contained asbestos, as per the documentation presented to
OHCOW (APPENDIX, F)
- Zinc stearate
As per WPIRG, inhalation of large quantities of zinc stearate dusts has in a few cases given rise to
pneumoconiosis.
➢
Bonding Agents
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-

Aldehydes
Resorcinol
➢
Filler
- Carbon black
As per CCOHS, 1997, the following has been researched with regards to carbon black. The following
data is taken directly from CCOHS information.
•

Short Term Effects: general effects that would be expected with any fine dust (high concentrations
can cause coughing and mild, temporary irritation).
• Long Term Effects: potentially serious respiratory effects following long- term inhalation.
Symptoms may include coughing, increased phlegm production, and shortness of breath. A
number of studies have shown x-ray changes, reduced lung function, emphysema and/or chronic
bronchitis in some carbon black workers. In other studies, no respiratory effects were seen. A few
studies have shown evidence of fibrosis (scarring of the lungs) in the area surrounding carbon
black deposits in the lungs.
• In one case, these effects were seen in workers exposed to airborne concentrations of up to 0.45
mg/m3 respirible dust and up to 1.60 mg/m3 total dust.
• Limited animal and human evidence suggests that significant and potentially irreversible lung
effects may occur with exposures to high airborne concentrations (10-100 mg/m3).
• The International Agency for Research on Cancer (IARC) has based its conclusions on four studies
conducted to evaluate lung cancer risk among carbon black-exposed workers. IARC has
concluded that there is inadequate evidence for the carcinogenicity of carbon black to humans and
that there is sufficient evidence that carbon black is carcinogenic to experimental animals. Overall
IARC evaluation of carcinogenic risk: Group 2B (possibly carcinogenic to humans).
• At present these is no information available with regards to the synergistic effects of carbon black
with other chemicals and contaminants.
As per WPIRG:
➢
Retarders
- Nitrosamines: These chemicals are potent carcinogens. This substance
can combine with other rubber chemicals to form other nitrosamines
such as n-nitrosomorpholne, which is linked with liver and respiratory
cancer and kidney tumors (WPIRG, 1982). Milling and extruding
processes are the areas in which these contaminants are released.
➢
Solvents
➢
Aliphatic Hydrocarbons
- Pentane
- Hexane
- heptane
➢
Aromatic hydrocarbons
- Benzene
- Xylene
- toluene
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It was stated by the employees and former Supervisor that although an exhaust hood was present over top
the Banbury equipment, it was rarely used, Due to this, it is inevitable that the air was contaminated with
these chemicals, that were handled by hand, by the employees who loaded the Banbury as well as other
operators who worked in the area i.e. Crane drivers, shippers, employees located adjacent to this
operation as well, who would have been directly impacted.
•
•

•

Skin exposure to the dust can cause dermatitis
Andjelkovic, D et al., 1977 found that workers in the compounding and mixing processes were
at a higher risk of developing disease in comparison to other rubber plant workers due to the
fact that the employees often work directly over the source of the chemical dust, near the
hopper. Due to the exposure to fine dusts, that are inhaled or ingested, workers in these areas
are more likely to develop stomach cancer as quoted by WPIRG from, Andelkovic, D et al.,
1977 and McMichael, AJ., 1971. Lung Cancer is also associated with these processes in
several studies as found by the following authors, McMichael et al, 1976). The possible causes
listed are carbon black and nitrosamines and talc particles which possibly contained asbestos,
which also contribute to this higher risk for stomach cancer amongst these workers (Blum et
al., 1979).
Prostate cancer is often linked to cadmium compounds used as rubber accelerators or colouring
pigments or heavy metal oxides such as lead, zinc or chromium (WPIRG, 1982). Bladder
cancer has also been linked to rubber workers (McMichael, et al, 1976; Goldsmith, D., 1980).

As already stated, rather than look at the chemicals on an individual basis, it has been common amongst
the epidemiological studies to look at the processes as a whole rather than the compounds individually.
The combination of chemical exposures that occurs in the rubber industry is probably more relevant to the
cancer pattern observed than are single compounds or groups of compounds (IARC, 1982).
•

•
•
•

Excess malignancies of the lymphatic and haematopoietic systems particularly lymphatic
leukemia, have been associated with jobs entailing exposure to solvents. Benzene
considered to be a human carcinogen was once used as a solvent within the rubber industry
and may still be present as a contaminant in other organic solvents.
Stomach cancer has been found to be elevated in US and British rubber workers, and is
associated with jobs early in the production line, including compounding and mixing,
milling and extrusion.
Lung cancer is positively related to a variety of jobs within the rubber industry. Attribution
to specific factors in the workers’ environment cannot be made (taken directly from the
report, IARC, 1982).
Mortality from prostatic cancer was found to be moderately elevated in several studies and
some association was found with compounding and mixing jobs. In general the etiology of
prostatic cancer is not understood. The only occupational risk factor suggested to date is
cadmium and it’s compounds which are usually included in a rubber batch.
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•

IARC indicates that there is sufficient evidence for excess occurrences of bladder cancer
and leukemia in rubber workers and for causal association with occupational exposures,
due to the exposure to aromatic amines and solvents.

Workers who have been employed in the rubber industry will remain at risk for occupational
bladder cancer, as the latency period for exposure to aromatic amines can be as long as 48 years
(Goldblatt, 1947). About 25,000 people were employees in the Canadian rubber industry in 1985,
over half of them in Ontario. The size of the industry is on the decline, but the effects of exposure
would persist for as long as 40 years (CANOSH, 1998).
Banbury Operations:
IARC Monographs 1987:
A large number of studies have been conducted on rubber industries in Canada, China, Finland, Norway,
Sweden, Switzerland, the UK and the USA.
➢ Workers employed in the industry before 1950 have a high risk of bladder cancer, associated with
exposure to aromatic amines.
➢ Leukemias have been associated with exposure to solvent and with employment in tire curing,
synthetic rubber production and vulcanization
➢ Excess occurrence soft lymphomas have been noted among workers exposed to solvents in such
departments as footwear and tire plants.
➢ Lung, renal tract, stomach, pancreas, oesphageous, liver, skin, colon, larynx, and brain cancers have
been reported as occurring in excess in workers in various product areas and departments; however no
consistent excess of any of these cancers is seen across the various studies.
➢ Increased incidence soft respiratory and digestive carcinomas were found in rats maintained for 2
years at Banbury locations, when compared with control rats.
➢ Mutagenic activity was observed in the urine of workers involved in weighing and mixing rubber
components and in the urine of some vulcanizers.
Fracasso, Me et al. 1999:
Epidemiological studies conducted in the 1980’s revealed that people working in the rubber
manufacturing industry had an increased risk in cancer. The writers state that workers currently exposed
to rubber processing are still at risk despite hygiene measures adopted to improve their working
conditions.
➢ The purpose of this study was to evaluate the presence of genotoxic risk in the rubber industry and to
determine the most dangerous position on the rubber working process
➢ High levels of mutagenic activity in ambient and personal samples indicate the presence of substances
with high genotoxic potency
➢ No substantial differences were seen among several rubber processing operations.
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Fishbein, L. 1991:
Chemicals used in the rubber industry and their toxicological implications were reviewed
➢ Eye and skin irritation, and skin sensitization are caused by every class of rubber chemical and
neurotoxic effects induced by exposure to acrylonitrile, styrene, and butadiene.
➢ Reference to other studies with regards to aromatic amines, solvents, and other rubber chemicals are
associated with increased risks of bladder, stomach, lung and skin cancer and leukemia.
Li et Yu, 2000:
➢ Data of nine cases of esophageal cancer deaths among workers at a rubber plant during 1973-1995 and
36 controls are studied
➢ Odds ratios for esophageal cancer were found to be 2.67 for compounding workers and 1.4 for
assembly workers
➢ Significant association between risk for esophageal cancer and specific exposure or processes within
the rubber plant were not found
➢ A change in the compounding department resulted in a slight excess risk for esophageal cancer in the
rubber plant, but was attributed to exposure to dusts and solvents.
As stated in Section 5 of this report, the employees and former supervisor stated that there were Banbury
Operations as well as 3 rolling mills. As stated in terms of process, the following findings by WPIRG
confirm the processes stated by the employees and further establish how the contaminants were utilized or
further produced by the heating and handling or the compounds. Most of the ingredients mentioned here
by the reference cited, are similar if not identical to the ingredients stated by the employees. Although a
complete list was not available to OHCOW, some documents were presented to the Clinic, which confirm
the presence of oxides and other contaminants mentioned here.
•

Leukemia is often associated with exposure to benzene, which was a widely used solvent in the
rubber industry and currently is found as an impurity in other solvent mixtures such as varsol
and naphtha (WPIRG, 1982).

Another process the employees were involved in after the Banbury operations was the rolling mills, where
the rubber sheets were further thinned or pressed into thickness required by the various specifications. The
following findings are stated in the report by WPIRG:
•
•
•

When the rubber comes into contact with the hot rollers, fumes and vapours are released
These may include condensed droplets of oils and detackifiers such as talc, various reaction
products and mixtures of combined chemicals.
Nitrosamines are a group of chemicals that are released in this area that have been shown to
cause cancer in experimental animals.
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•

•

Studies in the rubber industry have shown that workers in the milling area have an increased
risk of developing stomach cancer, which may be a result of the airborne particles being
inhaled and trapped in the nasal passages or ingested (McMichael, AJ., 1976, two different
references in this year; Kalnas, JJ., 1977).
Other diseases with regards to this process include chronic bronchitis, lung cancer, talcosis and
bronchitis. Heart disease and diabetes are also related to cutting and milling operations
(McMichael, AJ., 1976; Andjelkovic, D., 1977). The materials that are utilized to dust the
rubber include talc, soapstone, clay, mica, and fine silicas (McMichael, AJ., 1976;
Andjelkovic, D., 1977).

Hi Sil 233 Silica was utilized in the Banbury Mixing Operations: This is a trademark for a group of
hydrated amorphous silica used as reinforcing pigments in elastomers as fillers and brightening agents in
paper and paints and as a flow conditioner. At present further studies need to be implemented to
investigate the effects of amorphous silica on human health. There are no studies that allow the
classification of amorphous silica with regard to carcinogenicity in humans. (Merget, 2002).
The tubing and extruding processes described by the employees involved driving the copper wire and the
rubber tubing through a die to have it formed into size and specifications desired by the wire, or cable
coating. WPIRG state the following in their report:
•
•
•

Studies in many plants indicate the processes contain nitrosamines, which are potent animal
carcinogens and suspected human carcinogens (Van Alphen, J., 1977)
Exposure to fumes from that extrusion process will be highest for those working close to the
heated rubber (WPIRG, 1982).Emphysema, asthma and lung cancer are common amongst
workers involved in these processes (McMichael, AJ, 1976).
Cure fumes are also a heavy source of respiratory disease.

The employees stated with regards to the tubing process, that the rubber was heated to molten
temperatures for the tubing process. After the copper wire was coated with the rubber, it then traveled
through a water bath. At this point, the wires would emit steam, due to the difference in temperatures.

•
•
•

Leukemia is associated with this process as well, due to the various solvents used (WPIRG,
1982).
Increased risk of stomach and colon cancer was also linked to extrusion workers, which may
be attributed to exposure to fibrous talc in the extrusion area (WPIRG, 1982).
In studies researched by the WPIRG, 1982 report, it was stated that workers in this area have
more heart disease, lymphatic leukemia and diabetes than expected)McMichael, AJ., 1976;
Andjelkovic, D., 1977)
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•

Excess rates of stomach cancer and respiratory disease have also been found in this area. The
inhalation and ingestion of rubber dust and solvent fumes are stated to be causative agents
(McMichael, AJ., 1976).

Maintenance Workers:
Maintenance workers are called upon to conduct their regular day-to-day duties or troubleshooting that
may require them to work on equipment for an hour or days. With this in mind, it is pertinent to note that
their exposure can be acute or chronic with regards to the contaminants in any given area, heavily
concentrated or negligible. With regards to the rubber industry, the WPIRG Report states the following:
•

Maintenance and general service workers were at an increased risk of prostate cancer.
Attributable causes mentioned for this risk, stated by researchers are, oxides of lead, zinc,
cadmium, and chromium. Leukemia has also been found to be in excess for workers in this
area. Exposure to solvent fumes is attributed to leukemia. (McMichael, AJ., 1976;
Goldsmith, D., 1980; McMichael, AJ., 1975)

Receiving and Shipping Operations:
In the receiving operation, the raw material used in the production of rubber products is delivered to the
plant. The shippers pick up the stored packages and deliver them to the various processes in the plant.
The employees of GE and the retired supervisor stated that at times the paper bags would tear or be
punctured during shipping or delivery by the forklifts, as the forks would puncture the bags, causing the
dust and contaminants to disperse. The employees would have more proximate exposure when loading
the wooden pallets with the stock for the Banbury Operations
•

Studies of the rubber industry have shown that people who have worked in these job categories
have a slightly increased incidence of leukemia, bladder cancer, stomach cancer, and lung
cancer ( McMichael, AJ., 1976 (2 different articles – same year; Andjelkovic, D., 1977;
Monson, R., 1976).

Health effects and Epidemiological Evidence:
The evidence in favor of an increased risk of bladder cancer among rubber workers comes from a large
number of epidemiological studies, both cohort studies and case-control studies, including some in
Canada. There is some evidence that the risks of bladder cancer from smoking and working in high risk
occupations is multiplicative, so that the attributable fraction among smokers in the industry might be
higher. (CANOSH, 1998).
It is pertinent to note that other than occupational exposures, the only risk factors for which a causal
relationship can be deemed definitively established, are ionizing radiation and tobacco (CANOSH,
1998).Among the occupational risk factors, in addition to chemicals, gas and rubber workers, the
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evidence for aluminum workers is now definitive, based on Canadian studies (Theriault et al., 1981;
Rockette and Arena, 1983: Theriault et al., 1984; Gibbs, 1985).
Rubber workers are exposed to a multitude of chemicals, some of which are carcinogenic.
Epidemiological evidence shows that there is increased risk of cancer at various sites, including stomach,
large intestine, lung and leukemia, as well as bladder cancer (CANOSH, 1998).
IARC summarized the following findings with regards to the health impacts of the occupations in the
Rubber Industry, 1982:
➢ Stomach cancer, consistently elevated in studies of the USA and British rubber workers, appears to be
associated with processes involved in the production line, including compounding and mixing, milling
and extrusion
➢ Lung cancer is positively related to a variety of jobs within the rubber industry. IARC states that
attribution to specific factors in the workers’ environment cannot be made
➢ Mortality from prostate cancer was found to be moderately elevated in several studies and some
association was found with compounding and mixing jobs. The only occupational risk factor
suggested to date is cadmium (compounds of cadmium are occasionally included in a rubber batch).
➢ There is a lack of consistent association between specific jobs, and cancer of the large intestine does
not permit a causal relationship to be inferred.
➢ The IARC Working group concluded with the following epidemiological evidence and research:
• There is sufficient evidence as per IARC for excess occurrence in rubber workers and for
causal association with occupational exposures with aromatic amines and solvents, to cause
bladder cancer and leukemia
• There is sufficient evidence for excess occurrence in rubber workers: and limited for causal
association with occupational exposure with regards to compounding, mixing and milling for
causing stomach and lung cancer
Kogevinas, M. et al., 1998:
➢ The authors studied the epidemiological evidence on cancer risk among workers in the rubber industry
➢ Excess risks of bladder cancer, lung cancer, and leukemia were found in most studies. A moderate
excess risk for laryngeal cancer was consistent amongst the studies reviewed.
➢ Excess risks were found in a few studies for cancer of the oesophagus, stomach, colon, liver, pancreas,
skin, prostate, kidney, brain and thyroid, and malignant lymphoma and multiple myeloma however
the results were not consistent overall, for these neoplasms.
➢ The authors concluded that although the observed risks varied considerably between the studies, the
studies overall indicate the presence of a widespread moderate increased cancer risk among the rubber
workers, with bladder, laryngeal, lung cancer and leukemia being the most consistent.
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Stomach Cancer in Ontario Gold Miners and findings by the Occupational Disease Panel, August
1996.
Some generalized conclusions that were made by the Occupational Disease Panel are as follows (taken
directly from the report):
➢ Numerous studies show statistically significant association between a variety of occupations and
stomach cancer.
➢ Dusty work environments are known to be associated with elevated risk of stomach cancer. The
action of dust particles may be on of mechanical irritation or disruption to the mucosal lining,
permitting acid/mechanical damage or cellular contact with carcinogens.
➢ There is strong experimental evidence to show and association between certain nitroso compounds
and stomach cancer.
TAR POTS
As stated by the former GE employees and Supervisor, there were five molten tar pots which did have
exhausts located above them but the exhausts were not in use. Although measurements in terms of
hygiene sampling from this department are not available, like industries and processes have been
researched and the following was found to be relevant and pertinent to this Report.
As per Kurtz, Verma, Sahai 2003, the following was found with regards to exposure to tar: Coal Tar Pitch
Volatiles and PAH’s in Joint Making Operations. The following findings are taken directly from the
report:
•

Coal tar is a viscous black or dark brown material consisting of high molecular weight
hydrocarbons and benzene, toluene, phenol, styrene, cresol, naphthalene, and numerous polycyclic
aromatic hydrocarbons (PAHs), which can become airborne when heated (Brubacher et. Al.,
1997; Chong et. Al, 1989).

As stated by the employees, there were 5 molten tar pots, each of which had exhausts but were seldom
used. With this, the employees were inevitably exposed to the fumes and their relative contaminants.
•

•

The International Agency for Research on Cancer (IARC) has classified the coal tar pitch volatiles
as a Group 1 carcinogen.(IARC, 1987) Most studies report acute effects, primarily on the skin and
eyes. Coal tar, pitch creosote, coke oven emissions, and asphalt exposure can result in the
formation of skin tumors and/or lung tumors in animals.
A recent proportionate mortality study among roofers and waterproofers found workers to have a
significant increased mortality for lung and bladder cancers (Stern et. Al, 2000). This group is
known to have exposure to asphalt and bitumen products. Boffetta et al., 1997 concluded that
heavy exposure to PAHs from coal tar products correlated to a substantial risk of lung, skin, and
bladder cancers.
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•
•
•

Due to the potential health effects attributed to coal tar usage, this material has largely been
replaced in the Ontario construction industry with asphalt-based materials for road, roofing, and
waterproofing work.
Asphalt has often been confused with coal tar because the two are similar in appearance. However,
even limited chemical analysis shows the two substances to be quite different, especially in the
proportion of PAHs and known carcinogenic chemical (Chong et. al, 1989)
Coal tar–based material is known to result in a far greater exposure to PAHs than asphalt-based
material (Finkelstein, et al., 2002).

ATSDR, 2004 states the following with regards to PAHs their release during occupational use, and health
impacts:
•
•

•
•
•

PAHs are a group of chemicals of which there are 100 different kinds and can be found in
substances such as crude oil, coal, coal tar pitch, creosote, and roofing tar.
The rate at which PAHs enter your body by eating, drinking, or through the skin can be influenced
by the presence of other compounds that you may be exposed to at the same time with PAHs.
PAHs can enter all the tissues of your body that contain fat. They tend to be stored mostly in your
kidneys, liver, and fat.
Studies of people show that individuals exposed by breathing or skin contact for long periods to
mixtures that contain PAHs and other compounds can develop cancer.
IARC has determined the following: benz[a]anthracene and benzo[a]pyrene are probably
carcinogenic to humans; benzo[b]fluoranthene, benzo[j]fluoranthene, benzo[k]fluoranthene, and
indeno[1,2,3-c,d]pyrene are possibly carcinogenic to humans.
EPA has determined that benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, and indeno[1,2,3-c,d]pyrene are probable
human carcinogens and that acenaphthylene, anthracene, benzo[g,h,i]perylene, fluoranthene,
fluorene, phenanthrene, and pyrene are not classifiable as to human carcinogenicity. Acenaphthene
has not been classified for carcinogenic effects by the DHHS, IARC, or EPA.

Polyvinyl Chloride Mixer:
The process described by the employees is best described as a compounding process where the following
steps are taken to develop the end product. PVC requires the addition of a number of additives to increase
its flexibility, ease of processing, resistance to degradation etc. These additives include: plasticizers, heat
stabilizers, lubricants, fillers, impact modifiers and pigments/dyes, which all make the PVC either flexible
or rigid. The concentration of additives in the compounding operation can vary from 3% to over 100%
based on the weight of the resin (Nelsen, L. et al, 1975). The information provided in this section is taken
directly from, European Vinyls Corporation, 2004 and Nelsen, L. et al., 1975.) All information has been
added here to confirm the process information given by the employees.
•

Hot compounding is used when larger amounts of plasticizer are added to the
polymer.
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•
•

The PVC resin blend is fed to melt processing or extrusion equipment to produce a
homogenous melt
The melt is cooled and diced into pellets or granules

Polyvinyl Chloride is a chlorinated hydrocarbon polymer and is produced from vinyl chloride, which is
used in the form of a gas. Vinyl Chloride Monomer is produced from the raw materials of ethylene and
chlorine. Most PVC resins are homopolymers made from vinyl chloride alone. About 15% of the vinyl
chloride polymers are copolymers containing vinyl chloride and other monomers with vinyl acetate being
the most common comonomer (Nelsen, L. et al., 1975). Vinyl Chloride Monomer is used almost
exclusively in the manufacture of various types of polyvinyl chloride resins at polyvinyl chloride resin
plants, for the polymerization process. Since this process never consumes all of the available vinyl
chloride monomer (VCM), varying amounts of VCM remain trapped in every form of the PVC resin and
in every finished product fabricated from the PVC resins. Due to this fact, it is very pertinent to note that
the resin that was fed into the molten pot was PVC resin that was heated by pipes which traveled parallel
to the PVC resin pipe. Because it is known that PVC resin can contain VCM, it can be stated that the
monomer existed in this location of the building, and thus employees were likely exposed to it. Baggett et
al. state the following in their 2001 report:
•

•
•

The residual VCM is present in varying quantities in all raw PVC resin and
in all finished PVC products until it is liberated into the atmosphere by “offgassing” or migrates into food, drink, or other substances stored in
containers made of PVC (Baggett et al, 2001)
There is significant exposure of workers to vinyl chloride in the course of
product fabrication, (which includes the pellets that were formulated by the
Hansel PVC Mixer at GE.)
Baggett et al, 2001 also state “even the limited studies that have been
conducted demonstrate a clear occupational health hazard for these
downstream vinyl workers involved in melting, molding, extruding, and
calendaring PVC into thousands of useful finished PVC products.”

Nelsen, L. et al. 1975 studied the vinyl chloride monomer emission points from flexible compounding
operations that assist in realizing that vinyl chloride monomer are inevitably released when working with
PVC resin and fabricating PVC products.
Experiments by resin and compound manufacturers appear to show that upon addition of the plasticizer
and additives, most of the residual monomer is released.
▪
▪
▪

Minor amounts of VCM are emitted at later points of the compounding
operation, notably in the processing of the melt and after the melt mixers
The author gives a rough bulk estimate of VCM release as the following:
Taking as a very rough average a net emission from the entire coating
operation of 300 parts of VCM per part of resin processed in 1974, the
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emissions from a 1000 lb per hour extrusion line would be 0.3 lbs per hour
of VCM or 3.3 kg/day or 7.2 pounds/day.
Health Effects:
It is also important to note, that there were a select few employees who “manned” the PVC Mixer at GE.
With this in mind, there were few employees that were directly involved but more that were indirectly
involved, as there were poor engineering controls and thus contaminated air in the areas that the
employees worked in, including the crane drivers.
•
•

The most commonly recognized vinyl chloride related cancers include
primary non-angiosarcoma liver cancer, primary brain cancer, lung cancer,
lymphoma, and cancers of the blood and blood forming organs.
It is pertinent to note that the most commonly unappreciated adverse
health effect associated with vinyl chloride exposure do not involve
cancer…these non-malignant diseases are probably often obscured by
their non-specific nature such as, autoimmune disease, arthritis,
dermatitis, idiopathic sclerosis and even carpal tunnel syndrome (the
authors also mention the following in this 2001 report: raynaud’s
syndrome, scleroderma, acroosteolysis). These findings are supported
by Lewis R., 1999, as well. Halama, J et al., 1985 add the following to
this list of health effects: neurological and psychiatric disease and
chromosome abnormalities as well as abnormal liver metabolism and
haematological findings.

The ATSDR, 2004 list the following health effects related to exposure to vinyl chloride
monomer:
•
•
•
•
•

People exposed to vinyl chloride for several years have changes in the structure of
their livers and nerve damage
The lowest levels that produce liver changes, nerve damage and immune reaction in
people are not known
Animal studies have shown that long-term exposure to vinyl chloride can damage
sperm and testes.
Increased risk of liver, brain, lung cancer and cancer of the blood
OSHA has set an occupational exposure limit to this carcinogen at 1 part vinyl
chloride per 1 million parts of air.

An Italian Study by Gennaro et al, 2003 found the following:
•

The authors used other blue collar workers as the internal reference group, rather
than compare PVC workers to members of the general public
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•

The authors found among PVC workers significantly increased mortality from all
causes of death, all tumors, lung cancer, lymphomas, leukemia’s and liver cirrhosis.

In 2002, Wong et al. found that polyvinyl chloride workers may experience a higher risk
of developing liver cancer particularly heptocellular carcinoma.
Wong et al., 2003 – performed a study in Taiwan workers:
•
•
•
•

Workers without a history of chemical exposure but who were infected with
Hepatitis B had a four fold increase in angiosarcoma
Workers free of the virus but with vinyl chloride exposure experienced a 26 fold
increase in angiosarcoma
The highest risk was found among workers both exposed to the virus and to vinyl
chloride. The risk of the workers for liver cancer was elevated by a factor of 396
where smoking, alcohol consumption and medical history were all accounted for
This study shows that vinyl chloride is a more powerful liver carcinogen than
hepatitis B, which is a well-known cause of cancer (Steingraber, S. 2004).

Pirastu et al., 1990 studied the possible association in humans between nonangiosarcoma
primary liver tumors, namely hepatocellular carcinoma and exposure to vinyl chloride
monomer
The authors found that the association (mentioned above) is supported by both
experimental and human data
•
•

•
•
•

The article presents a review of information from 7 VCM/PVC manufacturing
plants and one extruding plant
Retrieval of clinical and pathological data in addition to the information from death
certificates is refereed to as BEST EVIDENCE (BE). BE was carried out for 63
deaths. A total of 14 primary liver cancers were detected where 7 were
angiosarcoma and 2 of the remaining seven were hepatocellulat carcinoma.
There was no significant difference between the 2 types of diseases in terms of
length of exposure and latency
There was no noticeable difference in job titles as well
The authors conclude that Vinyl Chloride Monomer may have a broader
carcinogenicity action on the liver and that exposure to lower than that occurring in
autoclave cleaning can cause primary liver cancer both angiosarcoma and non
angiosarcoma.

Falk, H. in 1987 states the following about the Louisville, Kentucky plant in the USA:

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
58/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
•
•
•
•

Falk states that upon further investigating, the relative risk for Hepatic
angiosarcoma (HAS) at this plant appeared to be approximately 5000 – strongly
indicating a casual relationship with working in the plant
Epidemiological studies at this and other PVC polymerization plants identified
Vinyl Chloride Monomer as the causative agent
Experimental studies in 1974 confirmed that VCM is a hepatic carcinogen capable
of producing HAS and other tumors.
Follow up epidemiological studies reveal that HAS is the end stage of a progressive
liver disease consisting of hepatocytic and sinusoidal cell hyperplasia, sinusoidal
dilatation, and hepatic fibrosis

The U.S. Department of Health and Human Services, National Toxicology Program-2001 reports
the following health effects of exposure to Vinyl Chloride Monomer:
•
•

When inhaled VC can induce pulmonary adenomas, adenocarcinomas, mammary
adenocarcinomas, liver angiosarcomas, and angiosarcomas and adenocarconomas at other
sites in mice of both sexes
Inhalation of VC induced Zymbal gland carcinomas, nephroblastomas and liver
angiosarcomas in rats of both sexes and mammary tumors and hepatocellular carcinomas in
female rats

Hardell et al. research occupational exposure to PVCs as a risk factor for Testicular Cancer, 1997
•
•
•
•
•

Occupational exposures were assessed in a case-control study on testicular cancer using
self-administered questionnaires. In total answers were obtained for 148 cases and 315
controls. 101 had seminoma and 47 had embryonal testicular cancer
An increased odds ration was found for exposure to PVC with and OR of 6.6(95%
confidence interval 1.4-32).
The median latency times was 22 years
The authors state that this case control study of testicular cancer yielded a high risk for
exposure to PVC plastics
The results for this study are stated by the authors to be regarded as hypothesis generating
and warrant further studies

In 2000 Ohlson and Hardell continue to study Testicular cancer and exposure to PVC’s with the
focus on xenoestrogens in PVC plastics:
•
•
•

The agents tested for oestrogenic properties are phthalates, bisphenol A and nonylphenols.
The phthalates found to have strong oestrogenic potencies are butyl benzyl
phthalate (BBP) and di-n-buty phthalate
DEHP (di-(2ethylhexyl)phthalate was found to have weak, if any oestogenic effects
Bisphenol A was found to have oestrogenic potency higher than that of phthalates
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The potential for exposure to vinyl chloride monomer is high during the process of polymerization
to form PVC resins or other materials, because vinyl chloride monomer may escape into the air
(NCI, 1978). The national Occupational Exposure survey, 1981-1983 – estimated that 81,314
workers potentially were exposed to vinyl chloride (United States) (ATSDR, 1997).
ASBESTOS CARDING – this section on Asbestos provided by Barry Lam of OHCOW.
Asbestos is a commercial term given to a group of six different, naturally occurring, fibrous minerals:
amosite (brown), chrysotile (white), crocidolite (blue), and the fibrous varieties of tremolite, actinolite,
and anthophyllite (gray). The latter three are also found in nonfibrous forms. Under pressure, the fiber
bundles tend to split longitudinally forming long thin fibers with high length-to-width aspect ratios. These
minerals have been used extensively in the past because of their high tensile strength, flexibility, chemical
and physical durability and fire resistant properties.
In North America only amosite, chrysotile and crocidolite have industrial uses. Chrysotile makes up at
least 95% of all natural fibers used in Canada. Crocidolite and amosite, which is imported from South
Africa, make up the remaining 5%. Anthophyllite is used and mined in Finland only.
It is well established that occupational exposure to asbestos is associated with asbestosis (pulmonary
fibrosis), increased risk of lung cancer, mesotheliomas of both pleural and peritoneal tissues, and pleural
plaques. Several studies also showed an excess of gastrointestinal and laryngeal cancer in shipyard
workers.
Despite the known health risks associated with workers in mines, from 1964 to 1973 world production of
asbestos reached 4.8 million tonnes – Canada accounting for approximately 30% of that total. However,
there does appear to be a steady decrease in production from 1979 to 1983. Asbestos was used for various
industrial applications such as electrical and thermal insulation, brake linings, gaskets, and clutch facings;
and as filler material in various consumer products like paper, paint, cement, and asphalt.
There are few studies that monitor the occupational exposure levels to asbestos. It is clear that past and
present occupational exposure will have greatly changed over the years. This is a likely result of several
factors such as improved engineering controls, sample collection, and sample analysis. As expected,
workplace concentrations were very high before monitoring was first implemented around the 1930s.
After recognizing the high dust concentrations, engineering controls were being implemented to reduce
dust levels. However, not until after the 1970s, was there recognition and emphasis placed on the health
risks associated with asbestos exposure. This is reflected in regulations adopted and the decline of
asbestos production in some countries.
Activities resulting in occupational asbestos exposure can be divided into two broad categories. This first
involves the production of asbestos through mining and milling. The second is the inclusion of industries
that develop and manufacture asbestos containing products. The latter category can be further divided
into: asbestos textile manufacturing, asbestos cement production, automotive parts manufacturing,
construction and others.
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Textile manufacturing is the dustiest of all the asbestos manufacturing processes. Chrysotile asbestos is
almost used exclusively in the textile industry since they produce the longest fibers. Fiber preparation
involves debagging, fiberizing, and blending. Opening bags of asbestos can be either manual or
automatic. The dust emanating from these processes are difficult and costly to control. Asbestos fibers
are then passed through a kollergang followed by a creighton opener or willow to further open and fluff
the fibers. Once the fibers have been opened, blending the various types and grades of fibers is necessary
to make the sheets more uniform. Depending on the process, organic fibers (e.g. rayon and cotton) may
be added in the blending stage.
The blended fiber is then fed (either manually or blown) to the card for further processing. The carding
process separates fiber bundles and aligns the fibers to produce uniform sheets or laps. The card operates
by working, stripping, and brushing the asbestos fibers - similar to the processes in the wool industry.
Mote knives and grid bars located underneath the card removes impurities and dusts. The carding process,
along with asbestos preparation, generates the most dust into the working environment. To control
asbestos exposure the carding process would have to be completely enclosed. Complete enclosures are
costly and were likely not fully enclosed because of the need to continuously feed the card with asbestos
from the hopper to make rovings (loosely formed yarn) that is later sent for further spinning and twisting
to strengthen the yarn.
Nine textile plants in the USA were studied from 1964 to 1965 (Table 1). The sample collection method
was on membrane filter.
Table 1. Mean dust concentrations by plant and operation in nine textile plants in the United States during
1964 to 1965 (Lynch & Ayer, 1966)
Operation

Fibers
(f/cc)

Fiber
preparation

A

Textile
1
38.1

Plant
2
12.3

3
23.3

4
34.0

5
-

6
8.1

7
7.6

8
35.5

9
11.8

B
15.0
10.0
Carding
A
18.1
13.6
B
10.2
9.21
Spinning
A
9.6
4.1
B
6.6
3.2
Twisting
A
9.3
6.9
B
6.4
5.2
Winding
A
11.7
4.4
B
7.5
3.9
Weaving
A
7.7
7.0
B
4.8
3.1
Note:
A = total fibers
B = fibers longer than 5 μm

13.3
20.6
3.3
20.2
18.9
15.8
7.5
9.6
8.9
2.9
2.3

18.3
32.9
15.2
29.8
15.7
51.4
22.4
28.6
17.5
33.8
17.8

4.5
3.9

3.0
6.0
3.5
5.1
3.5
4.8
3.3
4.5
3.2
2.9
2.2

4.5
17.2
8.1
24.8
10.8
25.9
12.9
25.7
11.7
9.5
5.7

17.0
28.2
13.4
20.8
10.5
16.7
7.2
7.9
2.7
8.1
3.0

2.6
8.3
2.0
7.4
1.8
3.1
1.1
3.6
1.3
2.9
1.5
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In a different study (Dement et al., 1983), a chrysotile textile manufacturing plant in South Carolina was
part of a retrospective cohort looking at mortality rates. From 1930 to 1975 this plant was under extensive
study of dust control measures and occupational exposures by the U.S. Public Health Services. The
authors state that the plant was progressive in the application of modern dust control measures that
remained almost unchanged from 1940 to 1975. The study provides a detailed history of when and what
engineering controls were implemented. Although the sampling technique was through an impinger,
measuring fibers by millions of particles per cubic foot of air (mppcf), the authors have adjusted the
values to reflect fibers per volume of air. Table 2 was adapted from the journal article.
Table 2. Range of exposure estimates for a chrysotile textile plant from 1930 to 1975
Operation
Fiber preparation
Carding
Spinning
Twisting
Winding
Weaving

Without controls
fibers > 5 μm/cc
26.2 – 78.0
10.8 – 22.1
4.8 – 8.2
24.6 – 36.0
4.1 – 20.9
5.3 – 30.6

With controls
fibers > 5 μm/cc
5.8 – 17.2
4.3 – 9.0
4.8 – 6.7
5.4 – 7.9
4.1 – 8.4
1.4 – 8.2

A follow up study to the one conducted in South Carolina demonstrates an overall lung cancer for white
males with at least 15 years of latency to have a SMR of 1.97 and an overall non-malignant respiratory
disease of 3.11. The risk of lung cancer was found to increase in relation to cumulative exposure to
chrysotile asbestos. For the entire cohort there was a risk of 2-3% for each fiber/cc-year. The authors
recognize that mortality rates are not the ideal method of tracking non-malignant diseases.
1. IARC [1977]. IARC monographs on the evaluation of carcinogenic risk of chemicals to man:
asbestos. Volume 14. International Agency for Research on Cancer. World Health Organization,
Lyon.
2. International Programme on Chemical Safety: Asbestos and other natural mineral fibres.
Environmental Health Criteria 53. IPCS, World Health Organization, Geneva [1986]
3. International Programme on Chemical Safety: Chrysotile asbestos. Environmental Health Criteria
203. IPCS, World Health Organization, Geneva [1998]
4. ACGIH [2001]. Asbestos, all forms. Documentation of the threshold limit values for chemical
substances 7th Edition: Asbestos. American Conference for Governmental Industrial Hygienists.
Cincinnati, OH.
5. ATSDR [2001]. Toxicological profile for asbestos. U.S. Department of Health and Human
Services. Public Health Services. Agency for Toxic Substances and Disease Registry. Atlanta,
GA.
6. Goldfield J. Asbestos manufacturing. Chapter 10. Cralley LV., Cralley LJ. In-plant practices for
job related health hazards control. Volume 1. Production processes. John Wiley & Sons. New
York [1989]. pp. 123-148
7. Lynch JR., Ayer HE. Measurement of dust exposures in the asbestos textile industry. AIHAJ.
1966; 27: 431-437
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8. Dement JM., Harris RL., Symons MJ., et al. Estimates of dose-response for respiratory cancer
among chrysotile asbestos textile workers. Ann occp hyg. 1982; 26: 869-887
9. Dement JM., Harris RL., Symons MJ., et al. Exposures and mortality among chrysotile asbestos
workers. Part 1: Exposure estimates. Am J Ind Med. 1983; 4: 399-419
10. Dement JM., Harris RL., Symons MJ., et al. Exposures and mortality among chrysotile asbestos
workers. Part 2: Mortality. Am J Ind Med. 1983; 4: 421-433
11. Dement JM., Brown DP., Okun A. Follow-up study of chrysotile asbestos textile workers: cohort
mortality and case-control analyses. Am J Ind Med. 1994; 26: 431-447
12. McDonald AD., Fry JS., McDonald JC. Dust exposure and mortality in an American factory using
chrysotile, amosite, and crocidolite in mainly textile manufacture. Br J Ind Med. 1982; 39: 368374
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LEAD PRESS:
•
•

•

•
•
•
•

Lead had been tentatively linked with cancers of the lung, brain, stomach and kidneys. (Cocco,
1998; Hayes, 1997; Lundstrum, 1997)
Carcinogenicity: None of the substances in this product are confirmed as human carcinogens at
this time by NTP, IARC, or OSHA. IARC classifies lead and some lead compounds as 2B
carcinogens to humans. ACGIH lists as lead as A "A3", (animal carcinogen with unknown
relevance to humans).
Most of the evidence on the relationship between lead exposure and cancer comes from 8 studies
of workers with high levels of occupational exposure to inorganic lead. All 8 studies of highly
exposed workers reported results for lung cancer, with 2 showing increased risks at least 50%
higher than people not exposed. However, the results were highly dependent on one study where a
3-fold excess risk of lung cancer was found. Workers in the highest risk study had been possibly
exposed to arsenic as well as lead in the early years of plant operation. Since arsenic is known to
cause lung cancer, it is not clear whether the observed increase in lung cancer is due to lead,
arsenic, or the combination of the two. More studies are being done to find out if lead or arsenic is
responsible for the increase. Without the one highest risk study, all studies combined estimate the
risk of workers exposed to lead at about 14% higher than unexposed persons. And, these studies
could not determine whether this increase was due to lead exposure or occurred because the leadexposed workers tended to smoke more than the comparison groups (Steenland and Boffetta,
2000).
Eating, drinking, and smoking should not be permitted in areas where solids or liquids containing
lead compounds are handled, processed, or stored.
Lead harms the peripheral nerves causing weakness and sensory disturbances
Wrist weakness is a common symptom among persons with sever lead poisoning.
Kidney damage, bone marrow damage, reproductive toxicity gastrointestinal difficulties and bone
and joint pain are all related to exposure to lead and it’s health effects as per the American Cancer
Society: Lead;, 2005)

In terms of the emissions from the lead press, the following findings from OSHA demonstrate the various
emission points, from which lead can be released in the workplace thus induce employee exposure:
www.osha.gov
•
•

Lead particulate may become airborne due to updrafts created by thermal rise from the surface of
the refining kettle during preheating and cleaning.
Lead fumes or particulate may be emitted from the surface of the molten lead during the transfer of
lead to the kettle and from the kettle during melting, adding refining agents, and stirring of molten
alloy. Lead emissions may occur while drossing lead kettles.
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ROYALENE
Royalene was the trade name utilized for trichloroethylene (TCE), throughout the plant at GE. In the wire
and cable department royalene was utilized within the wire shaving process. The royalene (TCE) was
described as being very toxic by the employees and the vapours were unbearable. (see Appendix E).
Generally speaking, Trichloroethylene is utilized as a metal degreaser, as a raw material to make other
chemicals, as a cleaner in electronics manufacturing and for all sorts of general solvent purposes such as
in paints, paint strippers and adhesives (HESIS, 1997). The TCE was utilized in the shaving operations, as
a coolant. It was mixed with a soap detergent (information not available) and as per the employees was
made more “workable” when mixed with the soap detergent with regards to odor. The TCE would have
splashed and misted with the shaving operations, so the employees exposure would have been incurred
via, dermal uptake and inhalation.
As per the HESIS, 1997 review:
➢
➢
➢
➢

TCE enters your body when you breathe it’s vapours in the air
Absorption can occur through the skin, lengthy skin contact, or if skin is cut or cracked
Overexposure to TCE effects the central nervous system
TCE causes cancer in mice and there is some evidence that it may also be a weak
carcinogen in rats.
➢ HESIS states that TCE should be treated as a likely cause of human cancer.
➢ HESIS also states that one should not rely upon your sense of smell as a warning indicator
that TCE is present. One’s sense of smell becomes dulled after being around TCE for a
short period of time. Measuring the amount of solvent in the air is the only reliable way to
determine the exposure level.
➢ Due to the fact that TCE vapours are heavier than air, they can settle into pockets and
depressions (such as open Vats) and reach very dangerous concentrations.
With this in mind, it is pertinent to note that the royalene and soap solution were captured in drip trays,
fed into a system which was then pumped back to be used for the shaving processes. There may have
been build up of trichloroethylene vapours in the process as well as the processes of handling the
trichloroethylene during mixing processes. (Appendix, E).
Moreover, the employees did not wear an personal protective equipment to protect from exposure to the
vapors or misting. With the shaving operations, there would have been ample misting, due to the nature
of these operations in general, and thus dermal and respiratory uptake of this contaminant cannot be
overlooked.
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SOLVENTS AND SOLVENT MIXTURES:
There were a multitude of solvents utilized in the various processes as already described, as well as
thinning agents and cleaners. The following documents reflect on the use of solvents as mixtures and the
inherent health effects associated with their use.
Maier, H. et al., found the following in their 1997 report:
•
•
•
•

A Case control study was reviewed which enrolled 369 patients with carcinomas of the upper aero
digestive tract and 1476 randomized control subjects, the relative risk of head and neck cancer in
patients exposed to paint, lacquer and varnish was analyzed.
The relative risk (RR) of squamous cell cancer (after adjustment for possible alcohol and tobacco
effects) was significantly increased for the larynx (RR = 2.3) and the oral cavity (RR = 3.6).
The risk was not increased for the pharynx.
The authors state that there is evidence that chronic exposure to paint, varnish and lacquer is a
definite risk factor for cancer of the upper aero digestive tract. Further studies are required to
confirm these findings, and to identify more precisely toxic substances encountered in the
workplace.

Lynge et al. 1997 found the following with regards to exposures to solvents:
There is evidence for increased risks of cancer following exposure to: trichloroethylene (for the liver
and biliary tract and for non-Hodgkin's lymphomas); tetrachloroethylene (for the esophagus and
cervix--although confounding by smoking, alcohol, and sexual habits cannot be excluded--and
non-Hodgkin's lymphoma); and carbon tetrachloride (lymphohematopoietic malignancies).
A causal association between exposure to benzene and an increased risk of leukemia is wellestablished, as well as a suggested risk of lung and nasopharynx cancer in a Chinese cohort.
Occupation as a painter has consistently been associated with a 40 percent increased risk of lung
cancer. (With the mixed exposures, however, it is not possible to identify the specific causative
agent[s].)
Park et al., 1988 state the following:
•
•
•

Deaths of 200 men and 75 women at an electronics fabrication facility were studied.
Exposures at this facility included halogenated solvents, epoxy resins, and a variety of
polymerizing systems.
Excesses of pancreatic cancer were identified in both men and women. For the women, excesses
of colon and ovarian cancer were also noted.

With regards to solvents and solvent mixtures, it is pertinent to note that benzene has often been cited to
be present in trace amounts in petroleum and aromatic solvents, e.g. toluene. With this in mind, solvents
such as toluene or xylene that were utilized as thinning agents in various processes, as well as cleaning
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agents, for hands and forearms, (as stated by the employees), could have also contained trace amounts of
benzene, as the literature indicates. As per OHCOW’s fact sheet on Xylene exposure, any future
epidemiological observations of cancer risks associated with xylene or toluene would have to take account
of suspected effects of benzene impurities (see Appendix H – Fact Sheet on Xylene).
BENZENE EXPOSURE:
Benzene is a designated substance in Ontario. It is known to cause the following health impairments due
to chronic exposure such as (taken from OHCOW fact sheet of Benzene, See Appendix I – Fact Sheet on
Benzene)
•
•
•
•
•
•

Leukemia
Anemia
Lymphoma
Thrombocytopenia
Leukopenia
Chronically exposed workers have a 5-10 fold increase in developing leukemia which
develops after a latent period of 10-15 years.

Though Benzene exposure limits were established by various regulatory agencies, trace amounts can be
found in various solvent mixtures such as toluene, (see appendix I). It has been stated repeatedly that
employees dipped their hands in MEK, toluene, xylene 5 gallon pails to wipe their hands of workplace
contaminants as well as cleaning equipment. Furthermore, many of the epoxies and other components in
the department were also thinned with various solvents which may have contained trace amount of
benzene, such as varsol. Hence exposure to benzene may have been in the form of dermal as well as
respiratory exposure. Furthermore, due to the fact that employees ate at their workstations, ingestion is
another form of exposure that cannot be ruled out.
Methyl Ethyl Ketone (MEK):
Methyl Ethyl Ketone was utilized on a regular basis by employees. It was stated repeatedly that employees
would dip their hands into the MEK buckets so they could remove any paints or other chemicals from
their hands as well as to remove nail polish for leisure purposes. MEK was also utilized to clean parts and
equipment. Employees would dip rags into the buckets and thus be exposed to MEK via dermal uptake.
Alternkirch et al in 1979 studied the neurotoxicity of inhalation exposure to MEK. Rats were exposed for
15 weeks to vapor concentration of 10000 pp MEK and other solvents such as n-hexane and MEK. The
authors found and concluded that the addition of a small amount of MEK to n-hexane in a ratio of 1 to 9
parts, produced marked neurotoxicities, with a short onset time for morphological and clinical signs.
Welch et al. in 1991 studied a case of chronic neuropsychological and neurological impairment following
acute exposure to a mixture of toluene and MEK. A 38 year old male laborer had spray painted a truck on
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2 separate occasions in an enclosed unventilated 30 by 20 foot space. The paint contained toluene and
MEK. Total exposure time was 24 hours. The painter wore only a thin fibre mask that covered his mouth
and nose, experienced, nausea, headache, dizziness, wheezing and cough after each exposure. It was
found that 2 years later, the motor memory and emotional deficits still persisted but stabilized. The
authors concluded that the patient suffers from toxic encephalopathy with dementia and cerebellar ataxia
resulting from acute exposure to toluene and MEK.
Effects of Methyl Ethyl Ketone, is a significant contributor to CNS Damage. As per the Canadian Centre
for Occupational Health and Safety, 3-5 minute exposure to methyl ethyl ketone (MEK) vapours produced
slight nose and throat irritation at 100 ppm and definite nose and throat irritation at 350 ppm. Higher
exposures are expected to cause central nervous system depression with symptoms such as headache,
nausea, dizziness, drowsiness, and confusion. In terms of skin effects repeated or prolonged exposure can
cause dermatitis and whitening of the skin (CCOHS: Methyl Ethyl Ketone, Dec, 1997)
Numerous case reports indicate that neurological effects resulting from high exposure to MEK in
combination with other solvents is evident. Animal studies have confirmed synergism between MEK and
various other solvents. Principle target organs include, the central nervous system, liver and lungs
(CCOHS: Health Effects of Methyl Ethyl Ketone, Dec.1997.
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7. DOCUMENT REVIEW
Date: 1980, October 20, 21
Subject: Report on Industrial Hygiene Survey Conducted at CGE Peterborough
Addressed To: Mr. Lorne Read, Peterborough
This report, although an Armature Department Document, is inserted herein to demonstrate that benzene
was present in this facility, as per the Hygiene Sampling. This report was conducted to measure the
quantity of materials emitted from Oven #2 during curing of epoxy resins on a large stator in the
ARMATURE Department. This evidence is utilized herein to demonstrate the fact the findings in the
Hygiene Report indicate that benzene, toluene and other major chemicals were found upon laboratory
analysis. Samples were taken to review the exposures from Oven #2 in the armature department with
regards to epoxy resin exposures. The results indicate that benzene was found.
Furthermore, this report however is not considered valid in it’s entirety as it is not clear where the samples
have been taken, what the variables were at the time of sampling, were there any safety members present
during sampling or even employees to indicate where the actual complaints were coming from, was the
sampling time, time of day appropriate to capture the worst case scenario of the contaminants, how long
had the ovens been running prior to the time samples were taken etc. Without this information it can be
stated that the benzene, toluene levels and levels for the other contaminants could have been much higher
in concentration even exceeding occupational exposure limits to say the least at this time. (APPENDIX G)
Date: 1978, January 24
Subject: PVC Mixing Equipment, Building 26, Bay 1129
From: R.F Hurrie, Supervisor, Facilities Engineering
This letter identifies the following concerns with regards to the PVC mixing operations:
➢ significant amounts of PVC powder are released to the general building air when mixing
PVC
➢ it is necessary to provide remedial action, so that area employees are not subjected to this
PVC dust
➢ Nuclear products, concerned about the welfare of their employees are also concerned about
the dust in the welding area, as undesirable chlorine will be generated in the welds.
The document above clearly indicates that excess dust was generated from the PVC mixer and mixing
activities. Not only were the employees working around the PVC mixer affected, the welding operators
were also being affected, as the document above lists. Please note the document is dated 1978, hence it
can be stated that conditions may have been worse prior to the advent of the health and safety act and prior
to this period. If conditions were such that dust was released into the air during PVC mixing, it is justified
to state that the conditions prior to this would have been much worse.
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Date: 1979, February 2
Subject: Accident/Fire
From: Various Witnesses statements to the Fire/Accident
The following information is provided with regards to a fire which occurred in 1979 at top of the
enameling ovens in wire and cable. An employee was caught on fire on the catwalk. The employee was
either troubleshooting or cleaning one of the sheaves with a solvent such as varsol, which may have
ignited the elements in the oven and thus caused the fire to occur.
➢ “Machine 3-I was to be changed from heavy wire to light wire and had to be overhauled before we
ran the fine wire which includes cleaning and checking all the sheaves so they will properly
process the wire”
➢ Fire at the 3-I enameling oven
Employee testimonies:
“I could see the fire shooting across the upper sheaves and someone yelling”
“The electric oven is never shut off even for vacation time….”
“I went to go help the employees…R.Farley’s pants were still smoldering…”
Date: 1978, September 5
Subject: Dust Control at the Banbury
From: AK Faggetter, Specialist, Safety, Employees and Community Relations
This document is provided as evidence indicated that the Banbury operations emitted excess dusts. The
engineering controls were not working efficiently and thus employee exposure to the contaminants can be
stated to have been “likely to have been incurred” during this period as well as periods prior to this event.
➢ …I have reviewed the dust control at the banbury and found conditions ranging from excellent to
completely unacceptable
➢ ….of the 6 dust generating points, two were excellent; banbury rolls and loading and two were
inadequate; platform weigh up and main floor weigh up and two were unacceptable with reverse flow
of air; bag disposal and main floor hood
➢ ..”until proper dust control is obtained will you please immediately close the hole in the wall which is
used for bag disposal.
As already discussed in previous sections of this report, epidemiological studies and general research have
shown that without proper controls, dust is generated at Banbury and Rolling mills. Even in the event of
proper controls, without proper maintenance of these controls, and proper monitoring of them,
contaminants can still be generated and the employees exposed. With the evidence given above, it is clear
that dust was generated at the Banbury operations. Moreover it should be noted that the paperwork
generated here is in 1978, and conditions may have similar if not worse, prior to this letter.
Date: 1979, May 8
Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
70/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
Subject: Banbury Dust Control
From: AK Faggetter, Specialist, Safety, Employee and Community Relations
➢ ….the dust control at the Banbury has been a long standing problem
➢ ..The problem was identified in 5th September, 1978.
Date: 1979, May 16
Subject: Banbury Dust Control
From: AK Faggetter, Safety Specialist
➢ …the observed condition of the operator, who was covered in dust as a result of working at this
floor weigh-up station, indicated the immediate need for improved dust control at this station
The fact that there was clear evidence of an employee, as per the above statement, being completely
covered in dust, indicated how poor the dust control was at the banbury, and helps quantify the amount of
dust possibly inhaled and ingested by the employees. This is a snapshot of conditions of 1979, however,
conditions are presumed to have been worse prior to the Act and safety consciousness in the plant.
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8. MINISTRY OF LABOUR EVIDENCE
FIELD REPORTS
The following are some key documents that provide further evidence to the information given
herein with regards to conditions in the workplace and findings therein. The documents confirm
the presence of certain substances, the poor safety/hygiene conditions in the workplace, hygiene
reports that confirm high levels of asbestos fibres for example or other contaminants approaching
the TLV or exceeding them, and thus confirm that the workplace was a source of exposure for the
illnesses incurred by the workers over the years. It is pertinent to note the date of the reports cited
here. If problems related to engineering controls, or the use of toxic products was made evident in
the 1970’s for example, one can stipulate that conditions would have been worse years prior. This
statement is made by many of the inspectors in the documents that are provided herein for your
review and proven by the documents presented here from the late 1940’s through to the later 1960’s
as well. All information provided here is taken directly from the reports. The reports are also
available for full review in Appendix K. For purposes of ease of referencing, each document is given
a numerical value so that they can be found easily in Appendix K. All documents provided herein
are of value and clear concrete evidence of non-conformances and confirmation of exposures. In
light of the length of this report, all relevant data required to be highlighted is not provided in the
body of this document. Please refer to appendix K to read the reports in full.
Appendix K – Document #1
Ontario Department of Health: Environmental Health Branch
Plant Visit Report: September 15, 1966
From: Mr. H.M. Nelson
GE Contact: Mr. F. Heilenbrummer, Plant Engineering
Mr. T. Lister, Specialist Safety
MR. L. Foord, Manager of Manufacturing Engineering et al.
The evidence in this report confirms the following ( taken directly from the report):
➢
➢
➢
➢
➢
➢

asbestos is applied to special wire for application in stoves, heaters etc
the asbestos is carded to a very fine fibrous stage and then rolled or twisted on to the wire
the local exhaust rate is very low to prevent drawing the fibres into the system – as a result fibres escape and
settle on machines, floor etc.
at the time of the visit, there were indications that housekeeping needed drastic improvement, and that
improved control measures be applied
THE OPERATION WAS NOT GOING AT THE TIME OF THIS VISIT
Recommendation at this time, housekeeping shall be improved in the asbestos carding and insulating area

Due to the fact that the inspector did not observe the process in operation, comments on the lack of
exhaust or poor engineering controls or poor operator practice could not be made accurately at this time.
However, with the evidence of the vast amount of fibres present in the area and on the machinery, the
process speaks for itself, in that the engineering control were not providing a safe work environment with
regards to the fibres being captured.
Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
72/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
Appendix K Document #2
Ontario Department of Health: Environmental Health Services Branch
Field Visit Report: July 26, 1971
From Mr. H.M. Nelson
GE Contact: Mr. D Able
In this report, Mr. M Nelson refers to a report completed by Mr. Gyan Rajhans that was completed in January 1971. This report
is a thorough analysis of the products used and the processes in which they are used. The report is discussed in Document #9
below. However, Mr. H. M Nelson appears to have made an error in quoting Mr. Rajhans, P.Eng of the Ontario Department of
Health, in the area discussing the HiSil, Talfil and Pyrax. There is a discrepancy noted here which is repeated throughout the
years with regards to Talfil. In January 1971, Rajhans indicated that Talfil is very toxic and has properties similar to asbestos,
with a free silica content of 66.9%. However, over the months/years as indicated in this July 26 th report in 1971, that fact does
not come out clear in the report, and talfil is labeled as mildly toxic? There is ample confusion in the documents with regards
to this. However, a laboratory report indicated the free silica content of Talfil (indicated in January 1971 (#9 – Appendix K) is
66.9% Please note in red font below.:
The evidence in this report (July 26, 1971) confirms the following – taken directly from the report:
➢
➢
➢
➢
➢
➢
➢

➢

➢
➢
➢
➢

➢

Heavy duty and other special wires are made in Wire and Cable Department for insulation including cotton, PVC,
rubber, asbestos
Much of the applications depend on the extrusion of PVC or other resins or rubbers
It is difficult to determine types of powder used at any given operation.
It is known at least five powders are used and it is probable that several others are used – what is used seems to depend
on the operations to a certain extent
Fours samples were obtained from original bags located in the stores and the following was found:
HiSil and Pyrax A have high crystalline silica content and must be considered as toxic
Talfil 325 is fibrous type of talc and therefore exhibits toxic properties similar to asbestos. (Mr. Nelson might have
misquotes Mr. Rajhans here as in January 1971, Mr. Rajhans indicated that Talfil contains about 66.9% free silica.
And Pyrax contains about 65.8 %free silica. So in fact there appears to be 3 highly toxic ingredients here. (the lab
results showed Talfil contained 66.9% free silica- Document #9)
Air sampling in April show no very high concentration of dust, but suggested further sample be taken when all
operations were going. Then sampling in June showed some high dust counts. It is important to note here, from a
hygiene point of view, without being given any information on the conditions at the time of sampling or letting
the reader know if all machines were in operation or not, it is safe to say that the results in April could have
indeed been high if all machinery was in operation. It is difficult to determine this without any of that
information.
With regards to Braiding Machines: there were 6 braiding machines for putting a cotton braid on the twisted wires.
These machines have no local exhaust
Recommendations and comments at this time:
In terms of housekeeping, there are still a large amount of settled fibres on the machine and to a small extent
on the floor, especially at the braiding machines and #31 machine
fibres are difficult to control, because if too high an air velocity is used some of the material is lost to the
exhaust systems. A balance must be maintained though between adequate control for health reason and too
much velocity. Too little control was applied at the carding on #32 and #130. At the twisting operations, a
turbine effect is created tending to blow air away from the exhaust hoods.
At the large carding operations #32, the wire was carried over pulleys and around corners with each contact
some fibres were given off. An attempt had been made to control the fibres by 2 new hoods. There still
appears to be considerable escape. Air samples at this machine in June showed up to 10 fibres/cc one of the
highest counts recorded by the laboratory recently.
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➢

In summary equipment is inadequate. More adequate enclosure is needed for all machines with perhaps
moderate increases in exhaust rates. Housekeeping requires improving and respirators at present should be
worn by employees.

Appendix K Document #3
Ontario Department of Health: Environmental Health Services Branch
Field Visit Report: September 28, 1971
From: Mr. H.M. Nelson, P.Eng.
GE Contact: Mr. D Able, Safety Specialist
MR. G. Hansen, Safety Analyst
MR. L.J. Foord, Manager, Manufacturing et al.
The evidence in this report confirms the following:
➢
➢
➢
➢
➢

the wire and cable department had a variety of powders that are used on rubber and plastic wire to prevent sticking
zinc stearate, talfil 325, mica, HiSiL and Pyrax confirmed to be used in these operations
HiSil and Pyrax considered to be highly toxic due to their silica content
Suggested to discontinue use of the 2 highly toxic ingredients (this report does not mention Talfil again….therein lies
some confusion – for such a highly toxic product – Refer to January 1971 report by Rajhans – Document #9 in
appendix K.
Recommendations for PPE and engineering controls were made here. In terms of compliance to those
recommendations there is no evidence here

There were more discussions with regards to the carding operations and asbestos. The field officer noted the following:
➢
➢
➢

This is a dust producing operation with the rotating brush acting as a small blower to blow dust away from the local
exhaust hood.
The carding operations are high speed dust produces that are difficult to control. The present hoods which would be
adequate for most dusts, do not efficiently remove the asbestos fibres
More complete enclosures are recommended to be built for the various carding and twisting machines

All in all it should be noted that this field visit took place in 1971. Prior to this visit, the report cited herein was 1966. No
changes were made that indicates that the conditions were ameliorated in the Asbestos carding area from the 1966 visit through
to the 1971 visit. The Wire and Cable department was in operation from 1945-1982. With this information, it is clear that if
conditions were questionable in 1971, conditions must have been worse in the years prior to this date. This is confirmed by the
1966 visit report, and thus one can also stipulate that the conditions would have been worse years prior. This reports clearly
confirmed the use of asbestos as well.

Appendix K Document #4
Ontario Department of Health Environment Health Branch
Field Visit Report: May 7, 1968
By: H.M. Nelson
GE Contact: Mr. D. Able, Mr. C. Durant, Mr. E Gregson
Hazard: Lead
➢

Housekeeping in this area is poor. Thick layers of dust were noted on the control cabinet and lead plates were strewn
around the floor
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➢
➢
➢

On the pot operating platform there were 3 overfilled dross buckets
Several paper cups were noted in the area and remains of food such as orange skins were seen in the scrap drums
(confirming that people at ate the job locations)
It was recommended at this time that local exhaust be applied to the drossing operations.

Appendix K Document #5
Refer to Appendix K for the following document: Document labeled Report # 13175, Dated May 31, 1968 from Mr. M Polny
There is no mention of the conditions during sampling, i.e. whether the processes were in full operation, if ventilation systems
were operable or not, were employees present during sampling, where exactly were the samples taken and was the equipment
calibrated and how?. Without this information, the data presented herein is questionable. As per the document cited above, i.e.
.#4 – on May 7 1968 - there were layers of dust noted on the controls cabinets, poor housekeeping, there was a recommendation
for local exhaust etc. With this information, one would expect that lead would indeed be detected via sampling if the
housekeeping conditions were poor, and the lead settled dust was evident in the various areas.
The following document is of critical concern as there are marked discrepancies and thus under reporting of exposures with
regards to the following items:

Appendix K Document #6
Ontario Department of Health: Occupational Health Laboratories
Report # 14436, Date April 27, 1971
From C. Rhodes
GE Contact: Mr. D Able
Mr. G. Hanson
FIRSTLY THE WRITER MENTIONED THAT TALFIL WAS NOT SAMPLED FOR AS IT WAS “ NO
LONGER USED BY THE COMPANY” However this information is erroneous as when the Officers of the
Department of Health visited the plant on July 7, 1971 ( report dated July 26, 1971) it was clearly stated and
documented that the following materials were definitely used in the plant:
MICA
HISIL
PYRAX A
TALFIL 325
ZINC STEARATE
Moreover again in September 1971, when the Officers of the Department of Health visited the plant once again, they
indicate that “ ……TALFIL 325 would be difficult to control ( in terms of exhaust) and that the operator is suggested to
wear an approved respirator.:”
With this information, it is clear that the author/hygienist of the April 27, 1971 report was either given erroneous
information or documented erroneous information in this report and thus miscalculated the degree of exposure to toxic
substances within the department at the time of sampling.
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Air samples were taken in various location of the plant. Of the samples taken, the following are brought to the reader’s
attention:
MICA DUST: no samples as the process was shut off during the time of the visit – hence the degree of exposure to
this dust could not be assessed at this time
PYRAX A: there were 2 machines using Pyrax A, one of which was in operation at the time of our visit. The location
of the sample is mentioned by the author and it was found that 3.6 mppcf of air was detected. As per the report
in July 1971, the author found that the air sampled at that time contained 66.8% free SiO2 from the Pyrax A
and 97.7 % Free SiO2 from the Hisil Material. With this finding the authors indicates “HiSil and Pyrax A
have high crystalline silica content and must be considered as toxic. To express a TLV for the I would suggest
4.5-5.0 mppcf for the hisil and 3.0-3.5 mppcf for the pyrax A. Talfil 325 is a fibrous type of talc and therefore
exhibits toxic properties similar to asbestos.”
With this information it is clear that with only one machine running that utilized the Pyrax A at the time of sampling, with a
result of 3.6 mppcf with 66.3 % of free silica, the results indicate toxic levels of silica as per the above excerpt. Moreover, the
TLV for this product is 3.0-3.5 mppcf. With a result in the April 1971 report of 3.6 mppcf with a free silica percentage of
66.3% how could the author deem that the threshold limit for the dust was in the neighborhood of the TLV when the condition
in the workplace were not representative of a normal workday, i.e. the second machine was not in operation at the time of
sampling. Furthermore, the sample results were “slightly above the TLV” and would be much higher if the second
machine was in operation!
Furthermore, the author took more samples with regards to clay and lead phthalate. There is no mention of the conditions in
the workplace during sampling, whether all machines were in operation at the time of sampling, what other observations were
noted during sampling etc. Without this information, the sampling results come very close to the TLV’s at that time. Such as
0.17 mg/m3 of lead found with a TLV of 0.2 mg/m3 for lead. Without the conditions of the workplace at the time of sampling
described herein, it is safe to say that the sampling results come very close to the TLV at that time and indeed, without the
condition of the workplace mentioned herein, it is also safe to stay that it is quite possible that the condition could have indeed
exceeded the TLV if all operations were in well working order the day of sampling.
Often times, the operator’s indicated that the exhaust systems were not always operable or put in operation to avoid adding
variables to the processes in terms of temperature fluctuations etc. This is no mention here about the ventilation at the time of
sampling and this could have greatly affect the results obtained herein.
The author made suggestions that an approved respirator be supplied to the operators at the vulcanized rubber weigh station as
well. The operator at the time of sampling was mixing lamp black with catalpo clay at the time. As per the July 26, 1971
report, it was mentioned that…”exposures can be variable and intermittent. Much depends on the individual
operator……powders are used interchangeably in the mixes…..THIS IS WHY A SAMPLE FROM A WORK
STATION DOES NOT GIVE A TRUE PICTURE OF THE MATERIAL USED…:” or the exposures incurred.
Tumbling operation: In this operation an air sample for dust was taken directly beside the tumble mill during the charging and
operation. 3.8 million particles per cubic foot were detected. The author states “ ….assuming the sand is 100% free silica, the
TLV for this dust would be 2.4 million particles per cubic foot of air” The author mentions that the employee was wearing a
respirator at the time of sampling and that the employees only work there for a few minutes per day. With this information and
taking human nature into account (which must not be overlooked in this argument), as for the respirators, the OHCOW writer
was told were not worn by employees. Moreover, the question of why the operator waswearing a respirator for a 5 minute job
does not fit the profile of safety behavior in the plant. Could it be that due to the sampling being conducted by the Department
of health,. Conditions in the plant were ameliorated that day, including safety behaviours? This is not a statement of truth,
but a logical question that must be asked by all parties reading this Retrospective Exposure Profile, given the testimonies
and accounts with regards to the Safety behaviours of the employee and the employees.
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Samples for asbestos fibres were taken beside the carding machines, near the feed end and one sample at the twister machine.
However, the author indicates that a large car machine located in the same area was shut down for repairs during sampling.
With this information and the information we know from the processes and testimonies given by the former GE employees and
supervisor, the results obtained for the asbestos samples are considered, not applicable as they are not representative of a typical
work day in this department. The reason this is stated here is that that author of the hygiene report indicates that the air samples
detected no fibres. This is hard to believe given the lack of proper controls and given the conditions that the employees worked
in and given the reports of January 1971, of how the company had no proper awareness of the degree of hazard and toxicity that
asbestos has on human health. Without proper engineering controls, that were not present in this year, this made evident by the
reports, it is very difficult to believe the results presented here, as the conditions were always so poor. Unless not all machines
were in operation at the time? With 500 pounds of asbestos used per day, how could one not find any asbestos fibres
detectable upon sampling? If you continue to read the documents presented herein you will note that there has been a constant
concern by the ministry inspections with regards to the engineering controls, and lack of proper capturing of fibres all the way
to 1973!!!! See Appendix L for a freehand look at all the MOL documents reviewed herein on a Timeline.

Appendix K Document #7
Report from – L. J. Foord, Manager - GE Manufacturing Engineer for Wire and Cable
To: H. Nelson et al.
This document acknowledges the recommendation made by the officers of the Department of Health to
GE management with regards to condition and changes required in the Wire and Cagle Department.
The Author of the document stipulates to try to meet those recommendation by mid December 1971.
This document is mentioned herein to alert the reader that GE management was aware of asbestos
related concerns, high asbestos fibres levels, poor housekeeping, toxins and their use in the
department etc. However there remains the discrepancy with regards to Talfil in this report as well.
Appendix K Document #8
From: Safety Engineer at Canadian General Electric Co
To: C.H Wilson, M.D. Clinician Division of Industrial Hygiene
Date: January 29, 1947
This letter is an indication that medical surveillance was not followed on a regular basis. The medical
surveillance in question here is with regards to lead exposure. However, regardless, the company’s
response to the MOL clearly indicates that they were unaware that medical surveillance was a requirement
to be conducted on a regular and pres-assumed periodic basis, and that it wasn’t to be conducted only
upon request. The letter is self explanatory…..here is quote taken directly from the letter:
“ we (GE) regret our failure to have these workmen examined periodically as we were under the
impression that the tests were only necessary when requested by your Department..”
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Appendix K Document #9
Field Visit Report
From: G.S. Rajhans, P.Eng
Date of Report: January 18, 1971.
Contact: Safety Engineer at GE, Mr. D. Able
The report is thorough and indicates the locations of the various dust producing areas. It also indicates the
various non-conformances that have already been mentioned by the employee testimonies. This report is
evidence alone of the workplace conditions in Wire and Cable, and the poor ventilation in the various
buildings servicing Wire and Cable activities. Please refer to Appendix K. Confirmation of products
mentioned in this REP, by the former employees and supervisor and work conditions are made in this
document. Here are some key facts as written out by Mr. Rajhans:
➢ There are 8 places where powders containing varying percentages of silica are used
➢ Free silica content in the powders ranged from 5-66% free silica.
➢ The report finds many nonconformance’s with regards to lack of engineering controls in the
form of exhaust and ventilation, lack of proper PPE, or evidence of lack of education for the
employees with regards to PPE use as some respirators were found hanging in dusty areas and
thus were contaminated.
➢ …..again asbestos carding was mentioned here and the area was noted to be in poor condition.
All three asbestos carding machines were found to be covered with asbestos fibres. The floor
near the carding machines and the twisting machine was also covered with asbestos dust. Dry
sweeping is practiced to clean the floor near the machines.
➢ A considerable amount of asbestos fibres were found to be accumulated on the floor which
suggested that the floor had not been cleaned for days. About 500 pounds of asbestos are used
in a day …….
➢ Mica dust was considered to be more toxic than dust, as it has more than 5% free silica and it’s
TLV was at 20 mppcf.
➢ With regards to MICA dust, it was noted that a considerable amount of mica is spilled on the
floor during process. The settled dust on the floor makes the housekeeping very poor and also
creates the possibility of getting some of the dust airborne by the movement of men or machines.
There is no ventilation on the mica dust operation. The mica dust contains 5% of free silica.
➢ The writer also indicated that the employees working in the near vicinity of the carding
processes are being unnecessarily exposed to the fibres as well. The carding operations were
suggested to be enclosed.
➢ With regards to the use of Zinc Stearate, although a nuisance dust with less than 5% free silica,
it was noted by the writer that the employee worked with this product was “found covered with
the white powder..”
➢ Pyrax “a” – writer confirmed:
•
that it contained 65.8% free silica
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•
•
•
•
•

TLV determined to be 3.5 mppcf – hence this is a toxic material requiring
extensive dust control
Extensive dust controls measures required for this toxic product
The use of this product is in the 2 locations
Used to coat the trays holding uncured rubber and coating for cables to prevent
sticking
“Powder was noted to be very fine and could create considerable amount of dust”

➢ Talfil – this product is similar to Pyrax A as per the Mr. GH Rajhans
•
The material is received in 50 pound bags from the Canadian Talc Industries.
•
“The free silica content is 66.9% in this product”
•
no care in management of this product – it was noted to be spilled in various
locations – and spilled material is dry swept, collected and reused
➢ There is much information given with regards to the poor work conditions and asbestos related
controls in this department – please refer to Appendix K #9 for more information.
➢ For the purpose of this report, here are some pertinent recommendations that were made to GE by
Mr. Rajhans …some direct quotes from the document read as follows:
•

•
•
•
•

•

•
•

“ ….celite contains a small percentage of free silica and hence should be considered
hazardous if inhaled in large concentrations over a period of time….the employees
working in the area could be adequately protected using an approved respirator…..in
any case the respirator should never be stored in the working area, (see text)”
mica dust exposure can be minimized by enclosing the entire process of the dust
coating
“zinc stearate is a nuisance dust…however any nuisance dust could become
hazardous if inhaled in large concentrations over a long period of time..”
“Pyrax A and Talfil are two very toxic powders being used by the company. My
suggestions will be to reduce these powders with relatively less toxic powders.”
“Asbestos handling areas were considered to be the worst in the entire plant. It was
realized during this visit that the company was not fully aware of the hazards
associated with the inhalation of asbestos dust……these are some employees working
in the north and south areas of Building #22 and these workers are unnecessarily
exposed to asbestos fibres in this area…”
“ I was told during the visit that dry sweeping is practiced to clean the floor and
machine in this area. It should be realized that dry sweeping stirs up the settled
fibres in the air – and could cause more exposure as fibres are re-suspended in the
air.
“Local exhausts at the carding machines were not considered adequate…”
“local exhaust should also be provided at the end of each twister…”
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It should be noted that these are the conditions of the workplace in 1971. It is safe to say that condition
must have been worse years prior to this date. Mr. Rajhans clearly states that the company was not fully
aware of the detrimental health effects of asbestos. If in 1971 the company was not aware of the
detrimental effects then how did they possible protect their employees the years prior. This statement and
question is fair and is validated by the evidence provided herein.
Appendix K Document #10
Ontario Department of Health – Industrial Hygiene Laboratories
From: H.Wall
Date of Report: June 9th,1966
GE Contact: R.G. Elson, Mr. D.E. More, Dr. Sutherland
This report indicates that in 1966 when the free silica content in products used was evaluated, the
following was found by laboratory analysis:
Hisil 233 – Free Silica Content was 85.5% free silica
Cab-o-sil: Free Silica Content was 97.8 %
Asbestos was used at this time as well and provided by Rayasbesots.
This evidence further confirms the statements being made in this section of the report, with regards to
conditions being worse in years prior. This report is dated 1966 and the previous report by Mr. Rajhans
was dated 1971. Within this span of years, the silica content in high sil was 85.5% in 1966 and other
products used such as Pyrax, contained 65.8 % free silica. This percentage of free silica was considered
toxic in 1971 and thus hard evidence that conditions were worse, and they were and are proven here, as
the free silica content in 2 studied products alone were near 100%.....i.e. 85.5% and 97.8 % for Hisil and
Cab- o-sil respectively.
Appendix K Document #11
Field Visit Report
From: J. Toth, P.Eng
Date of Report: June 29, 1977.
Contact: Safety Specialist et al., Mr. K Faggetter et al.
This document confirms that employees ate at their work stations. Furthemore, with regards to the
Formex Department, the evidence in this document indicates that indeed vapours would be release at the
top of the furnaces during regular operation. This was already mentioned by the former GE employees
and former Supervisor.
In the recommendations section and Directions issued section the following was stated:... “the employers
should instruct the workers in the Banbury areas about the dangers of exposure to lead, antimony etc.
Furthermore, it was also stated and recommended that, “ employees should be encouraged to practice
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good personal hygiene. This should include washing before eating, drinking, smoking or uing washroom
facilities.”
Also it was mentioned that no dry sweeping shall be permitted in the Banbury and PVC mixer areas.
It these were the conditions and requirements in 1977, then it can be stated that the conditions were worse
in the years prior.
Appendix K Document #12
Department of Health – Division of Industrial Hygiene- Plant Visit Report
From: F.M.R. Bulmer, M.B.
Date of Report: November 10th, 1947
GE Contact: Dr. J.G. Cunningham, Director
This document is evidence which is related to the use of mercury at GE, how it was handled with bare
hands, and little protection.
Appendix K Document #13
Wire and Cable Engineering Data Book
From: Mr. J. Toth Occupational Health Engineering Service
Date Given to the Ministry of Labour – June 14, 1977
From Ge Contact: R.E. Fowler
Appendix K Document #13 is a list of chemicals utilized by GE for the Banbury operations. The list was
presented to the Ministry of Labour by GE.
Appendix K Document #14
Field Visit Report
From: Dr. J.G. Budlovsky, M.D.
Date of Report: May 10, 1977
GE Contact: MR. K. Faggetter, P.Eng and Safety Specialist
There are two documents presented here: Part 1 and Part 2. These documents were put together after a
consultation with a patient (employee of GE and a Doctor’s visit to the GE Facility. The patient in
question worked in the Wire and Cable Department from 1940-1965. The document indicates that the
employee worked for a short period as a carding operator. The doctors state that it was impossible to
compare dust conditions from 1940 through to 1965 and indicates that the conditions may have been
worse than at the time of his visit in 1977. The doctor further comments “ it would be interesting to know
whether the chest radiogram shows any signs of asbestos influence like thickened pleura and or fibrosing
of the lungs and whether any fibrotic changes in the lung tissue were found at biopsy.”

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
81/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
With all the information collected thus far, there was sufficient information available from the MOL
and the company and employees therein directly, to affirm that the carding machines were not properly
enclosed, the fibres were not controlled, there was no proper protection for the employees with regards
to fibres exposure and the sweeping operations would have caused further exposures. All this
information was available at this date, May 4, 1977 as is made EVIDENT BY THE DOCUMENTS
PROVIDED IN THIS SECTION OF THE REPORT. In fact the one report from Mr. GH Rajhans is
vital evidence that the conditions in the asbestos carding areas were not sufficient at that time. And this
could be stated that they were much worse years prior, as the employers was not fully aware of the
extent of harm asbestos has on human health. The patient, and many other patients, could have been
misdiagnosed and denied their claims as the information retrieval system and steps taken to gather
evidence were very weak. The MOL reports given herein would have sufficed to give evidence of a
questionable and unhealthy workplace.!
Appendix K Document #15
Field Visit Report
From: G.S. Rajhans, P.Eng
Date of Report: October 4, 1972
GE Contact: MR. K. Faggetter, Engineer
This report clearly explains that although carding machines were provided enclosures at this time, they
were not providing enough protection even at this time. Fibres were seen on the floor and machine tops
etc. some of the excerpts read as follows:
“non of the powder containers are provided with adequate local exhausts….though the company
appears to have discontinued the use of most toxic dusts, like Pyrax A and Hisil, the company still is
using a variety of powders which add to the confusion as far as the requirement of dust control is
considered out of out of six samples taken for asbestos fibre counts approached or were at the TLV for
asbestos at that time. ….the highest count was found at the small braiding machine near bay 815.
HOWEVER THE LARGE CARDING MACHINE WAS NOT IN OPERATION AT THE TIME OF
SAMPLING WHICH WOULD ALTER THE SAMPLE RESULTS AND THUS PROVE TO BE
HIGHER THAN THOSE REPORTED….. There is no enclosure or exhaust provided for this machine
which is also contaminating the neighboring areas. ….Direction and recommendations were ordered
and offered in this report, respectively….there is mention of no exhaust on the wax pot as well and
there was indication of a need for this.
Appendix K Document #16
Occupational Health Laboratories
From: C. Rhodes
Date of Report: February 6, 1973
GE Contact: Mr. D. Able, Safety Specialist
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This report is a clear indication and evidence that the lead concentration at the lead press was above the
TLV for lead and thus employees were exposed to lead from the workplace. The following was noted and
mentioned in the report:
….drossing and charging platform for armor coat lead pot: lead at 0.78 mg/m3 of air
background extruder area, 0.23 mg/m3 of lead in air
The TLV at this time was 0.15 mg/m3 for lead in air….hence at the time of sampling the levels were
above the TLV.
Comments made by the inspector are as follows:
•
•
•

housekeeping in the lead handling area was poor and dross buckets were not covered
the employees working in this area do not wear masks
evidence of eating and smoking was noted in this area i.e. extinguished cigarettes on the
floor and also empty milk cartons and lunch wrappers

Appendix K Document #17
Field Visit Report
From: G.S. Rajhans, P.Eng
Date of Report: MARCH 1, 1973
GE Contact: Mr. G. Hansen, Safety Specialist and Mr. A K Faggetter, Engineer
The inspector first makes reference to the report of October 4, 1972 and stated that, “ a total of 4
directions to control the asbestos and other dust exposure in the Wire and Cable Building….it is clear
that……none of the directions have been fully complied with.”

Mr. Rajhans continues and makes reference to the lead handling area, “the recent air
sampling has shown high results (of lead). The lead handling area can only be
described as “hopeless”. Directions are suggested to improve the conditions.
“…..the existing local exhaust at the furnace is totally ineffective due to a big leak near the fan
outlet…..this leak is adding a considerable dynamic loss to the system with consequent reduction in
fan performance…..furthermore due to the lead, the exhausted air is virtually being
recirculated……..this should not be permitted in the case of fumes as toxic as lead. It is my opinion
that the lead has been in existence there for quite some time, and no attempt has ever been made to
repair it. This shows that the Company has a very poor maintenance program….moreover the men
handling the dross are exposed to a considerable amount of lead fumes as the dross is usually hot
and fuming. This is also evident from the sampling results as shown in the Lab report No, 15275
dated February 6, 1973. The lead concentration is about 5 times the TLV. Thus there is an urgent
need for providing adequate respiratory protections to the employees working at the charging
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platform.”…continue reading the report as per Appendix K….the inspector continues with stating
that housekeeping was poor in the lead handling area, there was no lead card, and most of the
employees were found not wearing any gloves…..10 directions were issued at this time and the
directions from the precious report that were not compiled with to date, were reapplied to the
company.
As stated earlier and will be reiterated again, if the conditions were this poor and toxic in March of 1973,
how can one deny that the conditions were worse years prior to this date? If the company was not
educated on the toxic effects of lead, asbestos or other products used within this facility and were
exposing their workers to ill conditions as of 1973, how could they have been possibly better year’s
before? The answer is, they were not better, the conditions were worse, exposures were higher and
several nonconformances would have been present. This statement can be made due to the MOL reports
presented here!
Appendix K Document #18
Environmental Health Services Branch – Field Visit Report
From: L.Bithel, P.Eng
Date of Report: June 22, 1973
GE Contact: Mr. D. Able, Safety Specialist et al.
This report confirms the presence of mercury in the wire and cable department as well as the lack of
controls in collecting mercury spills or vapours within the various processes and locations that utilize
mercury.
The MOL inspector indicates that there does appear to be a significant mercury exposure in the wire and
cable division particularly in F room, as the threshold limit value for mercury is approached or exceeded.
Some directions and recommendations were ordered and offered at this time respectively. The mercury
TLV was exceeded as per sampling conducted here.
Appendix K Document #19
Occupational Health Services Branch
From: Mr. F. Watts
Date of Report: August 8, 1975
This report confirms that approximately 7 people were noted to have died in the years in question, and all
worked in the north end of the wire and cable department where the PVC process was located.
Appendix K Document #20
Occupational Health Services –Ministry of Health
From: F.E.Watts
Date of Report: September 4, 1975
GE Contact:
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This report indicates the use of asbestos in 6 locations within this department and the fact that the
officer did not feel that the exhaust systems used to capture the asbestos are not working at the
required efficiency. And the officer continues to state that mercury is used at 6 machines in the rewind department and that all areas, (6 machines) are heavily contaminated with spilled mercury.
Appendix K Document #21
Field Visit Report
From: Dr. M. Cohen, P.Eng and F.E. Watts
Date of Report: November 20, 1975
GE Contact: Mr. D. Able, Safety Specialist
The visit to the plant on this date was to address the mercury and asbestos concerns. It is indicated
by the officers that at this date, the mercury concentrations were above the TLV levels and the
recent asbestos air sampling indicated that the asbestos counts were close to the TLV level in one
location. Housekeeping at the asbestos area was poor. It is indicated herein in that …some of the
directions previously given by the MOL have NOT been complied with and are suggested for reissuing with a time limit of 3 months.
This indicates that the company was not addressing all issues in likely time or ever at all. The MOL
has visited the GE plant on several occasions, noted nonconformances and these nonconformances
have been repeated time and time again over the years. This poor management of safety issues and
lack of action on recommendations and direct orders given by the MOL is a clear indication of lack
of commitment to safety and health of the employees on the part of the employer, thus continue to
expose workers to the contaminants.
Even at this time and date, asbestos fibres were noticed on the floor, on equipment and on the
braiding and carding machines. Furthermore with regards to the areas around the mercury baths
around the testing machines, the MOL inspectors report that a considerable amount of mercury
droplets on the testing machines and on the floor surface were noted.
The MOL inspectors make the same comments similar if not identical comments as presented in the
June 1973 report prepared by Mr. Bithel.
Again there is mention here that employees should not be eating drinking or smoking in the
mercury handling area as well as the asbestos area. Coveralls should be provided to workers in the
asbestos handling area as well.
THE SAME RECOMMENDATION AND DIRECTIONS WERE GIVEN TO THE EMPLOYER
IN 1973 AND PRIOR TO THAT IN THE OTHER REPORTS. IF THE EMPLOYER WAS
GIVEN THESE ORDERS OR RECOMMENDATIONS AND NOT COMPLYING, THERE IS NO
QUESTION,
THAT
THE
EXPOSURES
WOULD
HAVE
CONTINUED,
THE
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NONCONFORMANCE’S WOULD HAVE CONTINUED AND THUS ILLNESS CONTINUED
TO BE INCURRED OR WORSEN.
ALTHOUGH THE MINISTRY OF LABOUR CAME IN AND OFFERED DIRECT ORDERS OR
RECOMMENDATIONS, THEY DID NOT ENFORCE THEIR ORDERS OR FOLLOW UP
WITH THEIR RECOMMENDATIONS TO ENSURE THAT THE EMPLOYER WAS
COMPLYING IN A TIMELY MANNER.
Appendix K Document #22
Field Visit Report
From: W.R. Waddell, M.D.
Date of Report: August 26, 1980
GE Contact: Mr. K. Faggetter, Safety Manager
This document further confirms the presence of lead in various departments, with the focus for this
report, being the lead press in Building #22 and the PVC compounding Section in Building #26.
Housekeeping was deemed as poor in the PVC Compounding area, with lead stearate seen on the
floor and fixtures. The workers were once again instructed to maintain a good standard of personal
hygiene, food, drink and tobacco are not supposed to be kept or consumed in the lead handling
areas.
Appendix K Document #23
Field Visit Report
From: WR Waddell, MD
Date of Report: April 27, 1981
GE Contact: Mr.E. Hatherly, Machining Section Foreman
This documentation clearly indicates that trichloroethylene, the degreasing agent, was commonly
called Royalene. See Comments #1 in the report.(Appendix K)
Appendix K Document #24
Field Visit Report
From: R. Fliegl, B.A. Sc.
Date of Report: September 4, 1973
GE Contact: Mr. Dan Abel – Safety Specialist et al.
This report covers mercury and asbestos exposure in the Wire and Cable department. The following
observations and findings are important to note:
➢ out of 8 samples taken, 6 were found to be at or above the TLV for mercury.
➢ A visual inspection of area below the mercury baths revealed a considerable quantity of
mercury droplets on the testing machines, and on nearby floor surfaces.
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➢ The comments made by the inspector were the following:
➢

* air sampling and visual inspections demonstrate that a significant
exposure to mercury in air concentrations at the wire testing machines still exists…as is
well known, any mercury spillage produces many tiny globules and they can easily
become lodged in the cracks and crevices of the rough floor, or they may adhere to the
metallic surfaces of the testing machines.

➢

* …these particles remain exposed to atmosphere and will slowly release
mercury vapour into the workroom air for extended time periods…

➢

* the enclosure at the right lower side of twisting machine No. 46 does not
seem to be adequate for the control of asbestos. The asbestos particles found at the base of
the machine suggest that the enclosure should be extended.
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9. ANALYSIS OF DATA – HYGIENE PERSPECTIVE
CONCLUSIONS
Air Circulation in the plant ( refer to Appendix A and B as well as Diagram #9 Below)
As per Diagram #9 below, it is clear that the contaminants were allowed to accumulate within each
building and disperse. The buildings were generally in a negative pressure environment, creating a
vacuum type environment, where the contaminants were formulated within each building, some were
exhausted out of the plant, and others were not. The fumes and contaminants had nowhere to be released
other than within the building. There were few windows that were available to be opened in some of the
buildings; however, most were only for purposes of allowing daylight to enter the building. Most
windows were not present for the purposes of air flow or natural ventilation. In building 22 for example,
there are plenty of windows, at the height of the building, and some skylight type windows on the ceiling,
however, most are in place for “lighting” purposes. This was confirmed by the Writer at the December 7th,
2004 Plant Tour, with GE management representatives and GE Union representatives. There is a garage
door at the south end of the building and 2 on the north end as well. As stated earlier, on the north end of
the building, there were windows, located near the ceiling of the building. However, employees were not
allowed to open these windows, as the cafeteria was located across from the north end of building 22 and
GE employees did not want to have their lunch environment be contaminated with the fumes from the
Banbury Operations. Thus the fumes from this operation were virtually trapped in this building and very
few were allowed to leave the building through the garage doors and other windows, located on the west
side of the building. Some of the equipment, such as the PVC tubers, or the Lacquer towers, did have
exhaust systems in place that were utilized from time to time. With the exhaust in operation, and no fresh
air intakes within the plant, this created a slightly negative pressure environment, and basically without
any fresh air to dilute the fumes and other contaminants, the air was heavily polluted. The set up of the
tubers included the PVC tubers on the east side and the Rubber tubers on the west side of the aisle way in
building 22, whose width was 300 feet. The exhaust on the PVC tuber was utilized from time to time. If
and when the exhaust would be turned on, the exhaust would then draw any contaminants from the rubber
tubers across the aisle toward the PVC area, thus contaminating the air in the vicinity. See appendix B for
Layout.
The asbestos carding machines located at the south end of the building dispersed fibres as the exhaust
system would get overcome with fibrous accumulations as the collector bins were emptied only after a
month’s time. The combing operations took place, without proper shielding or guarding. This operation
generated a lot of fibre dispersal. With this in mind, the liftruck, crane and pedestrian activities would
naturally disperse the fibres into other areas of the plant and aisle ways as they would disperse the fibres
from the contaminated combing operations, into other areas adjacent to this process and the main aisle
way of the plant running east to west. This can also be stated to have occurred with the fumes, vapours
and dusts in various other processes not only in building 22 but also, 24 and 26. Because there was no set
up of make up air, or fresh air into the buildings, and no proper exhaust of general air out of the plant, it
can be stated that all contaminants were trapped in the building, and thus the employees were subject to
these fumes. Diagram #9 indicates the possible travel of the contaminants and it well defines, that the
contaminants really had no where to disperse. The air flow would have been blocked by the walls and
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would be forced to accumulate in the various areas located in and around the machinery, and hover over
the areas where the fumes were created and thus expose the workers’ breathing zones.
The main walk way which cut across the entire facility from east to west, allows one to walk from the
east end of the plant, i.e. building 26 through till the west end of the plant till, Building #8, without
going outdoors. Due to the fact that there was no proper ventilation in this plant as a whole, this aisle way
acted as a major ARTERY transporting the various contaminants, fumes, dust, vapours, asbestos fibers
to the other buildings from wire and cable and vice versa. Hence contaminants from building 16 would
travel to building 26 and vice versa. The aisle way acted as a tunnel in which these contaminants traveled.
When pedestrians or forklift traffic or crane movements would cause the air in the plant to be moved or
disturbed, it would cause this air to move in and out of this main aisle way.
An employee stated the following with regards to the main plant aisle way, “the main aisle way
was like a vacuum….the activities from asbestos carding for example would cloud the main aisle
way and transport the fibres to the various areas of the plant at GE and I worked in BUILDING
16, which is not close to that activity at all. When I had to travel through the aisle way just
looking down the aisle way it appeared as if a snowstorm was coming through, all the fibres
accumulated in that tunnel and were distributed in the various entrances to the other buildings,
as the doorways to those buildings acted as receiving grounds for these contaminants!”

The crane activities in building 22 and 26 would have caused some of the contaminants to move or flow
from one area to another, North and South, thus moving the body of air/fumes from one area to another,
north to south and vice versa. However, without any proper ventilation, make up air or fresh air, perhaps
more in the summer months versus the winter, the contaminants would just accumulates and the
employees would be subject to them. Winter exposures could potentially be higher as natural
ventilation supplied by open doors and windows is decreased.
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Crane and Forklift Drivers:
It should be noted that the crane operators had forklift duties as well. Henceforth not only did they have
exposure to the contaminants and fumes that were emitted from the various processes but they also had
hands on exposure to the contaminants as they had to place contents on pallets for delivery, and worked in
close proximity to the various processes and incurred exposure to those processes at the floor level as
well. The employees stated that often times mishandling of packages such as bags containing contents for
the PVC mixers and Banbury mixers would often be ruptured by the forks of forklifts during lifting and
transport and thus employees, who wore no protection on this job, would be subject to instantaneous high
levels of exposure to dusts generated by the puncturing of bags containing the toxic contents. The crane
operators would also be exposed to the fumes and vapours emitted by the various processes as those fumes
and vapours would rise and bounce off the ceiling and travel with no where to escape. Without any
protection or ventilation in the crane cabin, the operators would be exposed to those fumes and vapours in
the plant air.
Document Review/ Ministry of Labour Evidence:
The review of some documents that were presented to OHCOW clearly indicates that due to the many
defects in the engineering controls, there were exposures that were being incurred by the employees at that
time during the period in question. With this in mind, if conditions were poor at this time, one should
consider how severe and unsafe they would have been several years before this date and time. The
ministry of Labour reports are evidence enough of the poor work conditions in this facility and
further validate that indeed exposure were incurred as the housekeeping was poor, the engineering
controls were poor if not non existent in some areas, and not operable in others, as well as TLV’s
being exceeded on many occasions etc. As per the time line of documents presented in Appendix L –
from 1947 all the way through till 1973 – there is enough evidence documented and mentioned
herein to ascertain and prove that the conditions were poor, TLV’s were exceeded, the company
had poor maintenance practices, the company had poor awareness with regards to asbestos and it’s
toxicity to human health etc. These are all statements that come directly from the synopsis of
information gathered from the MOL reports. Refer to Appendix K and L as well as Section 8 of
this report. Noncompliance to directions and recommendations given by the ministry is evident in
the review of these reports and not only is there a fault of the GE Management but also of the MOL
for not following up on their orders or directives given to the GE management. For example
recommendations given in October 1972 were noted in September 1973 that they were not complied
with. IT should NOT have taken a year to follow up. Within that time period, the employees were
continuously exposed. Refer to Appendix L for more examples of repeated non conformances.
Examples with regards to Mercury
October 1947 – MOL observes mercury handling is poor, employees should not be eating on
the job
November 1975 – still problems with employees eating on the job and mercury levels still
high at this date
Examples with regards to Asbestos:
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September, 1966 – poor asbestos conditions noted at carding area – very poor to nil exhaust ,
need improved control of fibres and better housekeeping in this area
January 1971 – poor asbestos conditions – company not aware of asbestos hazards and
human health, more than 500 pounds of asbestos used per day
September 1971 – poor asbestos conditions continue, high asbestos counts found
October 1972 – poor asbestos controls and housekeeping
March 1973 – poor asbestos controls – no exhaust at one of the highest fibre producing
machine – the Braider
September 1973 – no conformance to directions issued in October 1972 with regards to
asbestos,
Etc.
DOCUMENT PREPARED BY THE UNITED ELECTRICAL, RADIO AND MACHINE WORKERS
OF AMERICA – PRESENTED TO THE ONTARIO NEW DEMOCRATIC PARTY CAUCUS TASK
FORCE ON OCTOBER 5, 1982 – THIS DOCUMENT PROVIDES EVIDENCE WITH REGARDS TO
EMPLOYEES CONCERNS AND WORK CONDITIONS, WHICH WERE BROUGHT FORTH TO
THE GOVERNING BODIES. Please refer to Appendix M.
Literature Review and All Evidence Provided Herein:
With the evidence from the epidemiological studies and medical reviews presented herein, it is clear that
most of the conditions in this work place would have resulted in the onset of disease for a majority of the
workers in the Wire and Cable Department at General Electric. This is further compounded by evidence
not only from the employees themselves but from a Supervisor who worked during the period in question
and offered their testimonies as recorded herein, as well as direct and factual data presented by the
Ministry of Labour, indicating non-conformances with the law and poor engineering controls. The
medical research and epidemiological studies link many of the cancers and other life impairing illnesses in
the workplace to those realized by the General Electric Employees and continue to be confirmed to date.
The process information is further supported by the literature reviews provided herein, namely the rubber
industry and PVC industry information from IARC and other governing agencies, as evidence of
exposure based on handling of the solvents, being exposed to the these contaminants in their various
states, either room temperature or molten temperatures and synergistic effects with other mixes, and
their other general use in the Wire and Cable Departments.
Asbestos:
It is indisputable that exposure to asbestos has been incurred. The MOL reports alone give ample
evidence that indeed exposure to asbestos was evident as the engineering controls were never able to
correctly manage the fibres, no matter how many changes were made to enclosures if any etc. Dry
sweeping continues in this department even after the MOL directed management to have that stopped.
Employees continued to eat in this area as well, even after the ministry has documented several times, that
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this should stop. All in all, the fibres were never properly managed as is evident from the MOL reports.
Refer to section 8, appendix K and L. Moreover, and Inspector in the January 1971 report indicated
clearly that he ( Mr. Rajhans) felt that the company really was not aware of the hazards to human health
that are incurred by asbestos exposure. If an inspector can outright make this statement, then it is clear
that in January 1971, the company is not aware of the hazards, then years from to this date ( as there is
ample evidence) they were not protecting their employees from the hazards presented by this substance
and several others for that matter, such as lead, mercury and the various powders in the PVC and Rubber
mill operations for example.
The process of carding, was a source of asbestos exposure. Furthermore, the intricate use of asbestos in
several wire braiding operations and other processes and maintenance operations also lend to exposure to
asbestos at different levels. Housekeeping evidence, in terms of sweeping and use of air hoses,
testimonies provided by the employees and supervisor, and the literature review provided here are all
evidence enough of the over exposure to asbestos that the employees were subject to. If the employees
were sweeping asbestos fibres off the floor and using air hoses to blow off fibres from the machinery,
their clothes and skin, it is inevitable that the exhaust systems in place were not working efficiently or
being emptied on a more consistent basis to allow for maximum efficiency of exhaust.
All carders were vented to the roof. The venting pipes were joined, met near the roof top and were then
vented out through one vent pipe and out to the bins on the rooftop. All in all there were 6 pipes which
joined and then were vented to the roof and joined to the big bin. The bins were 20 feet long and 8 feet
high, but were only emptied at the end of the month. The manner in which the asbestos was handled by
the maintenance employees alone is evidence enough that those employees were heavily exposed to
asbestos fibres, especially without any personal protective equipment.
Moreover, the carding operation described in the Process section of this report, clearly indicated that the
exposure would have been more than double the estimated exposure, as the set up was a bunk bed type set
up where the employees were being exposed to fibres coming off the upper level carding machine as well
as the lower level carding machine.
Rubber Mills, PVC Mixers:
If you refer to Appendix K, L and Section 8 of this report, the many times that the MOL inspectors have
mentioned that no eating and drinking be allowed on the job as well as proper Hygiene practices should be
implemented herein at the various location in Wire and Cable, will alert the reader that this unsafe practice
was never addressed properly or managed, and continued for several years. This practice would have
been an essential contributed to disease in the workplace as well as all the other variable mentioned in this
report. Furthermore, there was never any proper dust control with these operations as is evident form the
reports and the levels of free silica in these areas would have also caused ample exposures to be incurred
and the onset of disease to commence.
Free silica and other dusts and toxic products in the workplace cannot be ruled out as significant
contributors to the onset of disease in the GE workplace.
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Furthermore, the fact that most products were delivered in bags, handling of the products would have also
induced exposure to the dusts, as there would be a release of dust during handling/mishandling/tearing of
paper bags with the powder products that had to be inserted into hoppers etc.
General Electric’s idea of being self sufficient and innovative in having company processed rubber and
color pellets for dyeing of GE specific copper wires is excellent business sense. However by taking this
decision, General Electric also adopted the contaminants and hazards associated with the Rubber Industry
and PVC mixing processes etc. As stated already, IARC classified the Rubber Industry as Group 1,
under sufficient evidence of carcinogenicty in Humans. Although GE was not a Rubber industry per say,
their processes were the same, chemical makeup of products are similar as are the hazards and toxins and
related health effects. The same can be stated for the PVC mixing operations. The engineering controls
provided were not sufficiently utilized to effectively protect the workers. The controls were neglected in
order to enhance the process requirements with regards to required temperatures etc. The lack of proper
administrative controls also contributed to the employees’ exposure.
As per the supervisor who stated that there were a high number of heart attacks associated with employees
that worked with the banbury operations, this could be associated with:
➢ the chemicals,
➢ or the heat,
➢ Or the synergistic effects of both contaminants on the body as well as the multitude of other
chemicals and fumes being used and lurking in the plant air.
➢ Lack of PPE
➢ Lack of proper engineering controls
➢ Lack of proper safety management
The Supervisor stated “10 employees died after 4-5 years of service on the Banbury Operations.”
Fumes from the banbury operations would travel north and south in this building. There was no fresh air
into the plant at any regulated level. Employees state this area of the plant was very dusty and hot and
there was no fresh air circulation. Other plant employees would not allow the banbury operators to open
windows as the air traveling outdoors, at the north end of this building, would be contaminated as they
walked to and ate in the cafeteria, which was located across from building 22.
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Health and Safety at GE and the Right to Know:
With the initiation of the Occupational Health and Safety Act, awareness of health and safety issues and
hazards was slowly increasing. However prior to the Act and years after the Act as well, there were
numerous chemicals that the employees worked with as well as the Supervisors, for which the employees
did not know what the contents of the chemicals were, how to protect themselves from disease and illness
or even know what type of precautions to take with regards to handling the chemicals and engineering
controls etc. As has been demonstrated in this report, there have been numerous chemicals that have been
utilized over the years, without protection, without proper engineering controls, that would indeed render
disease and illness to be apparent (especially due to the manner in which the chemicals were being
utilized, i.e. hand dipping, washing hands with solvents, heating of solvents to molten temperatures
without proper exhaust systems , asbestos fibres, using air hoses to clean off clothing and body parts etc).
Employees were given work cards on process requirement for the various operations they had to operate,
however there was no indication of the hazards on the job, how to protect themselves from the hazards, let
alone Material safety Data sheets for various chemicals that were utilized. The employees and supervisors
were often told, due to the fact that “this product is a GE formulated product, and it is patented, no data
sheet is available for these chemicals” being used. This was stated before the ACT and the Act.
It is important to stress that even after the initiation of the Occupational Health and Safety Act; things did
not change immediately within the workplace. The evidence is further solidified by the Ministry of Labour
reports, the dates of those reports and the October 1982 reports presented by the United Electrical, Radio
and Machine Workers of America Union to the Ontario New Democratic Party Caucus Task Force
(appendix M). The results of those reports, in the form of replies from Dr. Cohen for example, indicate a
lack of education or awareness of occupational health hazards and disease producing agents in the
workplace. Dr. Cohen, the company doctor, indicates that he was not aware of epoxies or solvents
causing nerve damage, this is a clear indication that the Doctor was not “aware” of Occupational Health
hazards in the workplace, and thus the employees were not only misguided but misrepresented and
misdiagnosed. Education of workers and management awareness of safety hazards would have taken
ample time before serious changes were made to the conditions in the workplace. Regardless of the
Threshold Limit values, the levels have changed for various suspect and confirmed carcinogens over the
years. Levels that may have been considered safe years ago, have now been discovered to be unsafe and
thus limits brought down even more. Exposures were inevitably incurred during the start of the GE plant
and during the initiation of the Occupational Health and Safety Act as well and thereafter based on all of
the testimonies, literature reviews, and other evidence provided herein.
From a Due Diligence perspective, the employer had failed in complying with Section 25 2(d) of the Act
which clearly states that the employer shall acquaint a worker or person in authority over workers with
any hazard in the workplace and in the handling, storage, use, disposal and transport of any article, device,
equipment or a biological, chemical, or physical agent. This further illustrates that conditions must have
been far more detrimental in the previous years of the company’s existence, i.e. prior to the Act. The fact
that Material Safety Data sheets or information with regards to contents of chemicals in the various
products being used was unavailable, leads to the fact that employees were working with chemicals that
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were harmful to their health and they were not being kept informed of the harmful effects of those
chemicals and how to protect themselves against those effects.
Engineering Controls:
Although some of the processes had exhaust systems integrated into the equipment, it was stated
numerous times by the former employees and supervisor, that the exhaust systems would often not be
utilized. With this it is inevitable that the employees were subject to fumes from the various contaminants
in the plant including the Banbury operations, the PVC operations, the tar pots, 5 inch and 3 inch lead
presses and other processes.
Moreover, the employees stated that the Formex machines as well as the enameling ovens did not have
proper covers on the ovens that would retain the fumes coming off the heating enamel or lacquer coated
copper wires. With this in mind, the fumes from the wires were indeed escaping into the environment and
thus the plant air and operators’ work stations. (Refer to Appendix K – Document # 11
If the engineering controls are put in place to capture fumes or vapours but they are not being utilized,
then the employees would most likely be exposed to those contaminants, their by-products and their
vapours/fumes/dusts etc. Furthermore, without any personal protective equipment, the employees would
then also be increasing their chances of uptake of the chemicals in their bodies as well. Heat Exhaustion
is another factor that must not be overlooked when incorporating all the contaminants that the employees
were exposed to in this workplace.
Building Ventilation:
Due to the fact that the ventilation was poor, the exposure to solvents, fumes and other contaminants
developed due to the mixture of the vapours and fumes would also be inevitable as proven by the research
referenced herein. The fact that there was a lack of an exhaust system in place for some major processes
and some exhaust systems in place for process such as the lacquer towers and some PVC tubers, lend the
already compromised ventilation in the building to a more negative pressure environment. With this type
of environment, there is lack of manual input of fresh make-up air and any air that is in the building may
be taken out by these few processes, leaving a majority of the contaminants trapped within the building.
The summer months would lend more fresh air into the plant versus the winter months in general.
Some employees used personal fans to alleviate their exposure to heat or fumes. But without proper
building ventilation and exhaust systems, the fans would not only disperse the contaminants into other
employees’ work zones, but any settled asbestos fibres or other fine dusts and fumes would be redispersed into the environment. The air that the fan would be circulating would be the same polluted air
and would not provide any benefit to the employees.
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Personal Protection Equipment:
The employees were not given respiratory equipment that would protect them from the fumes or other
solvent vapours that were emitted from the processes which would also deem their exposure to
contaminants inevitable.
Employees handled toxic chemicals with their bare hands and were subject to fumes and vapours.
Employees wore their street clothes to and from work and thus exposed their home environment, their
automobiles and their families as well with regards to fumes, vapours, fibres, dusts etc.
Eating on the Job:
The employees ate on the job as was stated by all employees and the former supervisor. Some ate right
beneath molten lead pots, the tar pots, near the shave mills with the trichloroethylene vapours and mists
floating in the air and the copper dusts settling on table tops and equipment, near the carding machines,
the banbury mixer etc. Some employees heated their food by resting their containers on top of exhaust
vents, near molten pots etc. It is inevitable and not debatable that employees were not only subject to
contaminants via inhalation and dermal uptake but also through ingestion due to these activities.
Furthermore, as smoking was permitted within the workplace, ingestion of contaminants also took place
via this activity as well. The former supervisor also stated that it was highly unlikely that employees
would have washed their hands prior to eating.
Due to the nature of their work, several machines required constant operation and supervision, as the
operations were not such that they could be shut down for breaks etc. Due to this process, the employees
were less inclined to take lunches in the cafeteria that was far from their work station to begin with and the
employees were also less inclined to eat anywhere other than their workstation amongst all the
contaminants, also the employees were less inclined to wash their hands prior to eating for these same
reasons.
Furthermore as the processes have been already described, the employees worked initially with the
various wiring operations, whether they were the shave mills or the tubing and braiding operations. Due
to this intricate work involved, the employees were more closely exposed to the asbestos fibres and
solvents that were involved in the various processes. Hence the nature of the actual work processes and
the lack of engineering controls or the lack of their use and the lack of proper personal protective
equipment all lend to an increased risk for exposure.
Heat:
Heat is a major contaminant that causes health impairment that should not be overlooked with regards to
exposures incurred by the GE employees through the years. Without proper ventilation, without proper
use of exhaust systems and without proper safety precautions, the employees were heat exerted based on
the recorded heat temperatures discussed herein. In addition, the heavy equipment and parts that had to
be handled ( the copper reels which had to be placed on and off equipment required much physical
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exertion on the part of the employees - thus the reason why the writer was told that women were not hired
for many position in the Wire and Cable Department).
Air Hoses and Housekeeping:
Not only did the employees eat on the job, but their method of clean up would have also disturbed the
settled contaminants thus causing them to be exposed to settled contaminants that were present in their
workspace. Air hoses were utilized to clean off machinery, work stations and body parts, (the latter is a
practice that should never occur).
Often times it was mentioned that the employees would sweep their work stations after the shift was over.
In areas such as the braiding operations or the carding operation, sweeping would redisperse the settled
fibres into the air and cause the fibres to become airborne, and thus allow for more chances of exposures.
The fact that fibres and dust had to be blown off clothes and skin is an indication that exhaust systems
were not working efficiently or that the work environment was contaminated. Engineering controls were
either malfunctioning or non-existent. This practice occurred throughout the department namely the
braiding operations, stranding operations, banbury, PVC mixers and tubing operations. This is another
indication that it was inevitable that employees were exposed to these contaminants.
Due to the speed and intensity with which parts were produced and handled, there was not much time for
change of gloves or respiratory equipment, cleansing of hands etc. It was stated at several meetings and at
the intake clinic that lunch bags, boxes were located at benches close to the works stations and some
employees even ate in the near vicinity of their work areas versus the cafeteria. There is ample evidence
available in Section 8 of this report as well as Appendix K – where the MOL clearly states that this
practice should be disallowed.
All eating areas and washing areas should be clean and separate from all work areas as well as changing
areas, in order to keep those areas contaminant free. Before smoking or eating hand washing must be
diligently conducted.
Cancer Causing and Central Nervous System Damaging Agents:
Exposure to PAH’s, PVC’s Vinyl Chloride, Coal Tar fumes, trichloroethylene, the various carcinogens
that were ingredients added to the Banbury Mixer and the Heated Epoxy Resins, Mercury, MEK, Xylene,
Benzene, Toluene, TCE, Lead, all contributed to the toxic chemical chamber in which the GE employees
worked. The chamber analogy is used here as there was no make up or fresh air into the plant, and
sufficient exhaust of these pollutants out of the plant.
In terms of exposure to the thinning agents or agents that were used to clean hands and other body parts,
benzene was an impurity in these agents that would have also contributed to poor health of the employees:

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
98/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
BENZENE
• Leukemia is often associated with exposure to benzene, which was a widely used solvent in
the rubber industry and currently is found as an impurity in other solvent mixtures such as
varsol and naphtha (WPIRG, 1982).
Not only is the literature evidence enough with regards to having benzene as an ingredient in some of the
thinning agents, degreasers, and other solvents, the Hygiene report of October 1980, mentioned in section
7 of this report, indicates that benzene was found in the environment.
Transfer of employees from Armature to Wire and Cable.
It is pertinent to note that between 1957 to 1960 many employees from armature were transferred to wire
and cable and vice versa during the lay off periods to cover the various duties in both departments. Hence
exposures to both departments and their solvents and other contaminants therein have to be taken into
account as well when considering exposures and diseases incurred. Those employees have to be closely
studied from a medical and hygiene perspectives as their exposure would be obvious in their health
records, testimonies and current health status.
Heart Related Conditions:
In terms of heart related complications that arose in the Wire and Cable Department, the following has
been found that may further explain the heart disease and attacks that were realized by some of the
employees in this department:
•
•

AS per NIOSH, 2004, the following toxins and physical conditions may contribute to the risks for
coronary heart disease: carbon disulfide, nitroglycerin, and carbon monoxide.
Tobacco smoke, extreme heat and extreme cold are also risk factors for cardiovascular disease in
the occupational setting.

The employees in the wire and cable department were exposed to carbon monoxide through the various
degradation products during the various process operations. Due to the fact that exhaust systems whether
they were in place or not, were usually turned off to enhance the quality of the work, this would cause for
by-products and contaminants in the pure form and uncured form to be released to the environment
indoors and outside and thus the employees would incur exposures therein. Moreover, the issue with
regards to exposure to heat is inevitable as again the exhaust systems that were not always in use would
not alleviate any heat, vapours and contaminants from the processes, and this radiant heat would also be a
factor in contributing as a risk to heart disease or heart attacks.
Carbon disulfide is utilized as a component in the mixture with regards to the rubber processing. This
may have contributed as a risk to the employees exposed to the various chemical mixtures present in this
department as well.
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Welding Stainless Steel and no exhaust:
The welding operation that took place when changes were made to the wire and cable department also
contributed to the exposures to the wire and cable employees as well as the employees that were working
for the nuclear department. Welding of stainless steel, aluminum and other agents in confined
environments without proper ventilation would have also caused employees to incur ill health and
diseases.
Acid Bath
There was mention of an acid bath that was utilized as a dip tank to clean sheaves from the annealing
operations. This acid bath was located in Department 24. All the information with regards to the type of
acid in the bath is not available other than it had to be a strong degreasing agent that was utilized that was
strong enough to clean the enamel covered sheaves. The employees mention that the sheaves were
submersed in the acid bath and were then allowed to drip dry over the bath. As the acid would have
evaporated in the employees’ work space, it is inevitable that they would have been exposed to the heavy
odors and contaminants evaporating in the environment, as the employees indicated that the vapours were
“heavy and unbearable.”
Nature of the work process and close proximity to the contaminants.
To further bombard the exposures that the employees incurred, the actual work practices, whether they be
in the form of general operating procedures or the intricate nature of the proximity of the worker to the
source of the contaminants, is also a great means by which employees exposure was enhanced and add to
the formula of the detrimental factors that have led to health impairment. Several examples include,
working in close proximity to the molten lead pots, the asbestos carding machines, the maintenance
workers on the roof tops working directly with the accumulated asbestos in the bins without any
protection, workers on the catwalk above the formex oven, during trouble shooting or general observation
tanks, being directly exposed to the seeping fumes and vapours from the heated enamel or lacquer coated
wires, and wires with asbestos insulation.
CONCLUSIONS:
If in 1971 the company was not aware of the detrimental effects of asbestos, as observed by the Ministry
of Labour inspector, then how did they protect their employees the years prior? This statement and
question is fair and is validated by the evidence provided herein.
The MOL documents are evidence enough to confirm that the carding machines were not properly
enclosed, the fibres were not controlled, there was no proper protection for the employees with regards to
fibres exposure, the sweeping operations would have caused further exposures and although
recommended and directed many times, the MOL continued to tell GE management to ensure that
employees would not eat on the job, not only in the carding area, but all other areas of Wire and Cable as
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well. If one reviews the time line provided in Appendix L, with the few MOL documents reviewed and
available to OHCOW, the same nonconformance’s were repeated year after year and no stringent
measures were taken to have the employer take action and comply with the recommendations and
directives given by the MOL.
Mr. GH Rajhans’s vital evidence given in several documents especially in January, 1971, with regards to
the poor asbestos carding conditions and other areas in Wire and Cable, indicate that. It can be stated that
the conditions were much worse years prior, as the employer was not fully aware of the extent of harm
asbestos has on human health (taken directly from the MOL report – see Appendix K). Many patients,
could have been misdiagnosed and denied their claims as the information retrieval system and steps taken
to gather evidence were very weak. The MOL reports given herein would have sufficed in given evidence
of a questionable and unhealthy workplace.
The company was not addressing all issues in likely time or over at all. The MOL has visited the GE plant
on several occasions, noted nonconformances and these nonconformances have been repeated time and
time again over the years. This poor management of safety issues and lack of action on recommendations
and direct orders given by the MOL is a clear indication of lack of commitment to safety and health of the
employees on the part of the employer.
Finally it should be noted here that the statements made by the employees and the processes described are
validated in the Ministry of Labour Field Visit Reports that are cited in Section 8 of this report which
validate, confirm and provide solid evidence of the testimonies given by the employees, description of
the workplace and work conditions, and thus further provide evidence that exposures were more than
likely to have contributed if not fully incurred by working at this area at the General Electric Plant.
In all evidence provided in the form of the medical and scientific literature reviews and the company’s
records:
➢ Due Diligence was not a priority in all aspects of management processes and health and safety at
this workplace. Knowing what the hazards are in the workplace and allowing infractions to
continue is a clear indication that health and safety was not taken as seriously as it should have
been. Numerous accidents and incidents, employees becoming ill, expiring early in age, or being
hospitalized, should have alerted the employer much sooner in the history of this facility that
something needed to be done before illness and disease became prevalent There were serious
problems with the ways in which health and safety was managed in the workplace and how
employees were being affected. All the documents and testimonies presented here as evidence
demonstrated that the employer did not properly train the employees on the use and care of
personal protective equipment, did not disclose information on the products the employees were
utilizing or how to protect themselves against those products did not provide suitable ventilation
within the plants or suitable engineering controls for the various equipment that was present in the
plant etc. These facts cannot be ruled out as significant contributors to the exposures, onset of
impairment of health, and occupational disease in this workplace.
Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal – MSc. Occupational Hygienist
101/126

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE
General Electric (OHCOW FILE G732) * Final Report Date: March 24, 2005 3:30 pm
➢ The Officers of the Occupational Health Branch were diligent in giving some thorough
reviews of the workplace, however they were not strict or stringent enough on the directions
that were given to the employer and following up on the recommendations/directions that
were ordered. The company was repeatedly found to be non conformant on similar items
over the years.
➢ With regards to the Industrial Hygiene Air quality report (Appendix G), the data presented in the
report is questionable as there is lack of information with regards to how samples were taken,
what processes were occurring at the time, what time of day they were being conducted as
indicated earlier in this report. With that, even with the results presented in this report, it is clear
that benzene was a contaminant that was found in the samples, although minimal. Due to the
questionable data presented and hygiene testing conducted, this amount of benzene and other
chemicals in the samples tested, could have been actually higher than indicated by the testing, or
lack thereof. The report, although debatable, proves the point that benzene was indeed present in
the atmosphere in which the samples were taken. All in all it is clear there does not appear to be
any further sampling, or communication of such results or postage of such documentation within
the workplace. As per the Occupational Health and Safety Act, it is the right of the employee to
know the hazards of the workplace as well as to have access to reports such as Industrial Hygiene
reports from Management (Section 26 (1) d of the Occupational Health and Safety Act – also
refer to Appendix E where management concurs with the fact that they are not diligent in
addressing health and safety issues as well as an MOL report that casually refers to this notion
as well).
➢ As per the critical analysis of the processes, literature review and background information on the
various solvents that were utilized at General Electric, it is clear that employees were most likely
exposed to these contaminants, to their by products and to the reactive products that are formulated
when these products are mixed together or their reactions to heat and simultaneous exposure to
other products etc. Furthermore, due to the lack of suitable personal protective equipment and
engineering controls and lack of proper health and safety management with regards to
administrative controls, eating at the work station, air hose usage, poor housekeeping practices,
lack of proper washing instructions, usage of equipment in the absence of proper engineering
controls, the nature of the ventilation in the plant, and the fact that there was a significant amount
of cancer causing agents plant wide and their careless use, there is enough evidence to link the
work relatedness of the employees’ debilitating diseases to the unsafe work environment,
materials, processes and procedures they were a part of.
➢ Poor ventilation in the plant, the lack of windows that were able to be opened was not suitable to
release plant air to the outside environment, the main aisle way acting as a transporter of
contaminants throughout the GE plant all contribute to the health impairments that have been and
are being incurred by the former and current GE employees to date.
➢ Chemicals that were present in the patented formulas of GE cannot be ruled out as causative agents
in the development of illness and disease in the employees of the Wire and Cable department at
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GE. The MSDSs were not available for review in totality by OHCOW as they were never
available to employees or union members alike.
➢ From the weight of the evidence illustrated and provided, it is clear that there was a lack of
rigorous action taken by the employer and its management to make the employees aware of the
detrimental health effects that could be incurred by the exposures and levels of contaminants
present at the workplace. Moreover, the Ministry of Labour, although they provided directives and
recommendations repeatedly, their method of verification of compliance to those directives or
timely corrective action on the part of the employer was not enforced. The Occupational Health
and Safety Act clearly indicates the precautions and regulations shall be followed when working
with cancer causing chemicals or other chemicals as well as letting the employer and employees
know how they are obliged to act in a safe manner and ensure that their health and safety is not
being compromised. The Act clearly states, that it is the employer’s duty to ensure to take EVERY
PRECAUTION REASONABLE in the HEALTH AND SAFETY OF THE WORKER. The
employer did not work diligently to find the resolve to the problems that were being realized by the
employees and their health and how the processes were impacting the workers.
The lack of due diligence on the part of the employer with regards to the issues and evidence
provided in this report and failure to ensure that the employer has taken every reasonable
precaution in the circumstances in the protection of the worker, cannot be ruled out as another
causative agent in the development of occupational illnesses at General Electric.
On behalf of Occupational Health Clinics for Ontario Workers,

Sonia Lal –MSc.
Occupational Hygienist/Health and Safety Specialist
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A -PLANT WIDE LAYOUT
B -WIRE AND CABLE EQUIPMENT AND PROCESS LAYOUT
C –MURIATIC ACID – GENERIC MSDS
D- DOCUMENTS FROM GENERAL ELECTRIC
E- GE MATERIAL SAFETY DATA SHEET FOR ROYALENE
F- DOCUMENT FROM GE – JUNE 1979 – ADDRESSED TO PETE
HOW – BUSINESS AGENT
G- REPORT ON INDUSTRIAL HYGIENE SURVEY CONDUCTED AT
CGE PETERBOROUGH OCTOBER 1980
H-XYLENE OHCOW FACT SHEET
I-BENZENE OHCOW FACT SHEET
J-LITERATURE REFERENCE BY BORGSTEDT, H. ET AL.
K- MINISTRY OF LABOUR REPORTS
L - TIMELINE OF OBSERVATIONS MADE IN THE MOL REPORTS
M- DOCUMENT FROM THE UNITED ELECTRICAL, RADIO AND
MACHINE WORKERS OF AMERICA – PRESENTED TO THE
ONTARIO NEW DEMOCRATIC PARTY CAUCUS TASK FORCE
ON OCTOBER 5, 1982
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APPENDIX A -PLANT WIDE LAYOUT
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APPENDIX B -WIRE AND CABLE EQUIPMENT AND PROCESS
LAYOUT
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APPENDIX C –MURIATIC ACID – GENERIC MSDS
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APPENDIX D- DOCUMENTS FROM GENERAL ELECTRIC
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APPENDIX E- GE MATERIAL SAFETY DATA SHEET FOR ROYALENE
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APPENDIX F- DOCUMENT FROM GE
JUNE 1979 – ADDRESSED TO PETE HOW – BUSINESS AGENT
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APPENDIX G- REPORT ON INDUSTRIAL HYGIENE SURVEY
CONDUCTED AT CGE PETERBOROUGH OCTOBER 1980
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APPENDIX H-XYLENE OHCOW FACT SHEET
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APPENDIX I-BENZENE OHCOW FACT SHEET
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APPENDIX J-LITERATURE REFERENCE BY BORGSTEDT, H. ET AL.
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APPENDIX K – MINISTRY OF LABOUR REPORTS
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APPENDIX L – TIMELINE OF OBSERVATIONS MADE IN THE MOL
REPORTS
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APPENDIX M:
DOCUMENT FROM THE UNITED ELECTRICAL, RADIO AND
MACHINE WORKERS OF AMERICA – PRESENTED TO THE
ONTARIO NEW DEMOCRATIC PARTY CAUCUS TASK FORCE ON
OCTOBER 5, 1982
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