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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 illustration of processes. Some applied hygiene questions were posed in order to obtain further
understanding of the processes where there was a requirement, such as the following:

e hazards identified in the areas of work

key process specifications such as, temperature of ovens, solvents, engineering controls
general working conditions, possible exposures

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 assess exposures in the various buildings and related processes.
Furthermore, various documents have also been referenced or attached in the appendices 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, with a focus on Armature.

In supplement to the above mentioned documents, statements made by the employees and the processes
described are validated in the Ministry of Labour Field Visit Reports that are cited in Section 7 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
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, it is imperative that the report be read in it’s entirety. 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 the Armature Department.

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, and is recommended to be followed
in succession i.e. Sections 1- though 11.

Please note the Retrospective Exposure Profile was completed as per the approved procedure (October 2002)
of the Occupational Health Clinics for Ontario Workers, which follows the necessary guidelines for
completion of Hygiene projects (procedure included on the following page). This REP must include both
anecdotal and scientific information. Without the anecdotal information, the applied hygiene would not have
been as successfully interpreted or analyzed.
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ARMATURE
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 Department Wide Retrospective Exposure Profile in order to accompany claims that may be
submitted to the Workplace Safety and Insurance Board. The following Department Wide Retrospective
Exposure Profile is prepared from information gathered at the 2004 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 Reports.

The OHCOW Hygienist met with former and presently employed Armature employees in 2004 on September
27" October 18", 25" November 1%, 8%, 15", 227 and January 10™ 2005, for collection of information on
the processes and materials used and work conditions in the Armature department. The OHCOW Hygienist
and other members of the CAW and GE Management went on a Tour of the location where Wire and Cable
were situated in the past as well as the Armature Building, on December 8® 2004. The buildings were
divided according to their processes and will be described in this manner. The OHCOW Hygienist met with
workers to characterize the following:

processes, as per product flow and employee work card tasks
exposure identification/description

anecdotal information and testimonies

accidents and incidents

VVVY

The facility in Peterborough has been in existence for over 100 years. It covers approximately 21 acres. On
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). Over 3000 chemicals were
utilized in the plant.
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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 layouts in Appendix A,
Plant Layout, and Appendix B through to I; you will find the armature layout as indicated by the appropriate
decade. Building #5 was also part of this department. The layout and processes have changed over the years
and a different layout has been prepared for the various decades past to present. All information provided in
this section is from the employee accounts and intake clinic information received.

The Armature Department was responsible for building coils for motors and generators, stators, DC motors,
armatures etc. Armatures are the rotating part of the motor. The building is 350 ft X 100 ft X 70 ft high. It
also has a mezzanine, which covered only half of the building. It runs north to south and is open to the lower
floor (balcony). See Appendix H — Armature Pictures Illustrating Large Dimensions. Due to large dimensions
of the parts that were being built, some of the parts had to be carted by the armature railway to Building 8 or
10. The railway track covered 40 feet of the Armature building from north to south. Hence, the activities,
processes, solvents and thus their toxic effects were brought forth into Building 8 and 10. Similarly the
processes of building 8 and 10 would also affect the employees from armature as they would be exposed to
any of the contaminants from the processes that were taking place in those respective buildings as well. This
is not to be overlooked when attempting to define exposures. Furthermore, there was vacuum pressure
impregnation of the electrical coils with either polyester or epoxy resins that took place within this building as
well as building #10 and #8. It is imperative to note that armature is currently an existing department and
some areas and processes, which will be mentioned here, are still in existence today.

The process of assembly winding was also conducted in Building 8 and Building 10 as well as at the Client
site if need be. The parts that were assembled were transferred from department to department by the
Armature Department’s transfer cars on the railway tracks. Sometimes 2 cars were required to transfer
finished products to various departments depending on the size. Building 10 handled large water wheel
generator type equipment and Building 8 handled 30-40 tonnes equipment.

Please note, most processes will be outlined with brief descriptions or bullets for ease of
comprehension. The descriptions of each process are numbered and follow their respective layout
numbers. The descriptions are offered in numerical order or in the order of the process flow within the
department, depending on the decade being discussed. (refer to Appendix B- I)
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ARMATURE UPSTAIRS

Refer to the layout in Appendix B — each number on the layout refers to a process that may be
discussed here. The map is not to scale. Be reminded that the layout for the upstairs armature is
actually half the width (i.e. 40 feet Wide). Only those processes that are considered a priority from a
health, hygiene, toxicology perspective will be mentioned.

The armature building is approximately 350 feet long and 100 feet wide. Thus, upstairs armature is
only 40 feet wide. There is about 25 feet per bay. (See Appendix E for cross section of the building) The
liftrucks that were operated in this building ran on propane gas.

The mezzanine floor is approximately 25 feet above the main floor. The entire height of armature is 70
feet. The crane runs at 30 feet high.

It is important to note that the armature location upstairs was quite hot and accumulated heavy fumes
and vapours from the various processes. The fumes from the ovens and Vapour Pressure Impregnated
(VPI) tanks downstairs, would rise and travel towards the higher levels of the building. Without
proper make up air, or fresh air circulation, it is clear that the fumes and hot contaminated air would
rise, and the employees located on the upper floor of the armature department were not only subject
to the fumes from their own processes but also from the downstairs armature processes as well. In
winter months, fumes may have been reasonably more prevalent, due to the negative pressure from
limited exhausts on some of the equipment, lack of fresh air circulation within the building, and lack of
forced fresh make up air. Only some windows were available for opening in this building. The
proceeding sections will demonstrate how the large portable heater operations required all windows
and doors to be shut, in order to achieve the desired oven temperatures.

In terms of housekeeping, air hoses were used often to brush off clothing, body parts, workstations and
machinery. The floors were swept with brooms and the main aisles were swept with power sweepers.
Pedestal fans were used for ventilation and for relief of heat. All these practices were detrimental, due
to the fact that they dispersed the loose or frayed (asbestos and fiberglass) fibres from the various
operations in this department, as well as fumes, vapours and other harmful dusts.

1. Shears Station:
This process was in place in the 1960°s. Thereafter the process had changed. Three to four people worked in
this area.

» 2 cutting machines were present in this area — each had long blades to cut the 8x5 foot blankets of
insulation. One type of insulation was made with fiberglass materials known as NOMAX Mica. The
other type of insulation was flexible asbestos board/blankets, as well as HAYSITE (the employees
describe this material as hard fiberglass type material).

» The fibre boards were cut and prepared for the armature employees who required the sheets of
insulation for the slotting processes (will be discussed later). This used to be completed near the cold
room.

» There was no exhaust above the machinery in terms of capturing the fibres from the cutting operations.

» Fibres were free floating as per the employees, as they could be seen on employees clothing, floating
in the air and on the equipment and surrounding areas as well.
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Employees did wear aprons and smocks in this area. Employees did not wear any respiratory
protection.
All the areas had pedestal fans. The fibres dispersed into other areas of the building, as per the
employees.

After the shears station was removed, Winding Lathes were installed in this area of the department. The
machines were approximately 20 feet in length. Copper wire traveled through the machinery and was taped
with insulation that was in the form of either MICA or Fiberglass. The wire was then wound onto a coil.
Before the copper was insulated, silica was utilized to lubricate the wire so that the tape would run smoothly
over the copper wire. Silica dust was generated by this process. Five coils were produced per shift. For the
high voltage coils, silica was utilized in the late 1970’s. Either the silica was in buckets or Tupperware
containers and wire was drawn through the Tupperware contents (powder silica). Unless the plastic container
was cracked, there was minimal silica in the area.

5. 581 Forming Machine (see Diagram 1 below):

YV VYV

One employee was assigned to run the 581 Forming Machine.

Diesel coils were formed and shaped by the hydraulic press, with long strips of copper

This process was under piecework thus employees worked as quickly as possible.

The process involved, taking fiberglass copper wired strips and forming the strips according to a
wooden forms/molds. The wire was then insulated with NOMEX (fiberglass) and MICA Mat. These
items were dipped in alcohol, known as a wood alcohol, in order to secure a firm and moist wrap.
Isopropyl alcohol was also utilized, depending on the process requirements. The coil was then dipped
in a green bonding solution, sent to the dye press to be compressed and then placed in an oven to be
baked. At this time, the coil was wrapped once again with the NOMEX wrap. 1300 glue (GE
assigned name) was added to the slots via paintbrush and the coil was insulated again.
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Diagram #1:
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The process flow diagram above shows how intricately the wires were insulated and wound with materials,
bonded, sealed, and coated. The 581 forming process is not as involved as the other processes in the
Armature Building however, it gives a clear example of how intricately the wires were coated and bound.

6. Punch Press for Diesel Leads:

» One employee was assigned to this operation, which was quite loud. The task required the
employee to handle the large equipment, to flatten the copper leads in the part and cut pieces
out. No protection was worn in this area. The punch press was manual and did not require
heat.

7. 752 Coil Forming Machines:

» Flat wire was formed into a loop, and punch pressed into form. Insulation was then added to
the copper wire. Silica, Mica, Fiberglass and scotch tape were utilized to insulate the wire (2-
gauze fiberglass tape — with mica sandwiched in between the 2 layers of fiberglass) The wire
was dipped in isopropyl alcohol as well. The wire was then fed into the taping machine, where
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fiberglass was wrapped on the wire again with Glyptol glue. The silica was in the form of a
liquid/milky type form, used as a bonding material. Silica dust formation was minimal here, as
per the employees.

The taping machine did not have any exhaust ventilation over it. The employees state that
often times the fibres would break off during the taping.

The taping machine worked continuously for 8 hours per shift.

The tape was cut into Rolls leaving raw edges on rolls so any loose fibres were free to be
airborne.

» Due to the lack of engineering controls, the fibres were not contained at this station.

YV VY

Dip Tank for Glass:

The Dip tank was 3-4 feet square. Isonel 51 was the main content in the dip tank. It was an orange dye.
1500 thinner, also known as toluene, was added to the Isonel. The tank was an above ground tank, which
was not heated. The tank also did not have any local exhaust ventilation. The function of this dip tank
was to allow the fiberglass tape to be dipped and dyed with the GE preferred orange colour. The colour
dye also added more texture to the tape as well. The tank did have a lid, however when it was not in use,
the lid was always in the open position as per the employees. A Wire basket was available for the
employees to place their tapes in the basket, and lower the basket into the tank contents. The basket
would be left for dipping for about 20-30 minutes. The pulley was then lifted up and allowed to air dry
and drip into the tank. The employees would retrieve their parts with their bare hands. No protection was
worn.

The type of odour described here is an alcohol type odour. The dip tank contained an orange powder dye,
which also included a resin, as per the employees. Employees stated that the vapours were not that heavy.

An employee that worked regularly with this dye, over time, began to develop orange roots and hair.

“...The employee was a natural blond who over time had orange colored hair due to her exposure to
this dye. This employee was generally frail in terms of body density and structure. Her function was
to dip the tape in the dip tank and let it sit to dry. When she would dip the tape, she would submerse her
hands and arms into the dip tank as well. She would also be exposed to the dye solution on her hands,
forearms and other parts as she would handle the tape in its wet state. The glass was allowed to sit in
the dip tank for approximately 20-30 minutes. The dye would also stain her skin and nails.”
EMPLOYEE TESTIMONY
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15. Cut Off Machine and Stripper:

YVVV VYV ¥V VVYVY

This machine was 10-15 feet long and operated by one employee.

The main function was to cut the fiberglass covered copper wire.

Copper dust was formed when you stripped this material. (Not in excessive amounts, as per the
employees).

Process involved loading a reel of copper wire, lead the wires through a set of rollers to have the
wire come out straightened.

The ends of the wires were sent through a set of brushes, which would strip off the insulation off
the ends of the wire, so that later this part of the copper wire could be brazed.

The copper wire was then cut to length.

There was no exhaust in this area.

Much of the copper wire was insulated with asbestos (either by the Armature processes or the
wires/reels that came from the Wire and Cable department) — hence asbestos fibres would have
been emitted through this process as well.

16. Stripper: (as per above)

» This machine was operated by one employee, for 8 hours. Copper wire was held and fed into the
machine to strip off the insulation. Set of heavy brushes were put in place to strip off the insulation.
Most leads had to be stripped off as well. This process generated numerous amounts of fibres.

» Ventilation had to be turned on

» Glass — Kapton glass — was a component of the insulated wire

17. Flux, Tin and Lead Pot:

>

VV VYV VY

The lead pot was heated, to a temperature enough to take solid bars of lead and have them melt to
liquid form (621 degrees Fahrenheit approximately). The lead pot was the size of a crock-pot.
One operator was assigned to this operation.

The leads of the copper wire were dipped into the lead pot. GY Wire (a type of wire) also was
dipped into the lead pot and a tin pot.

The wires were then put on a rack to allow the wires to cool

There was ventilation on top of the pot, however, there was often splashing and bubbling of the
liquid lead, and vapours would be emitted from the parts as well as the pot.

If moisture was on the wire, there would be splashing as well, when the wire hit the liquid lead.
The operators on this process were not given any personal protective equipment.

FLUX POT:

YV VVYVY

The flux was brownish in color; it was a sticky glue-like substance,

The purpose of the flux was to clean the copper so that the lead would adhere properly.
The employees stated that the flux was likely to have muriatic acid in it as well.(Copper
oxide)

The flux was placed in a gallon sized pail
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Summary of #17:

The bare copper wire was first cleaned by the flux, which was in a tank. The dipping of the wire into the
flux and then lead pot was also for preparing the wires to have more adhesive properties for the insulators
etc. The wire was then dipped into a heated pot, which contained liquid lead. When the fluxed wire hit
the heated liquid lead, there would often times be splashing due to the chemical reaction as well as a
significant chemical odour, (as the chemical reaction was strong enough to cause such an odour to
develop). In order to alleviate the fumes from the lead pot and the chemical reaction of the flux with the
lead and the copper, a pedestal fan was placed in this location, but was not operable at all times. One
employee was actually assigned to this process; however other employees could also perform the tasks in
this location for the materials they were working with.

19. Dip Tank in Floor:

The dip tank was sunken into the floor and it had a lid. It was fenced around for safety. One operator was
assigned to the processes, which involved this dip tank. The tank was 4 feet square. Toluene and xylene
were added to the tank to act as thinners. The tank contained epoxy varnish. MEK peroxide was also
added to this tank to act as an accelerator. The tank was not heated. The parts were dipped, and then
drip-dried over top the tank. The parts were then put into an oven. The entire area was full of fumes
coming from the oven located adjacent to the tank as well as from the tank itself, and from the parts that
were left hung to dry and cool off after being baked in the oven.

This dip tank was used for applying a varnish on the armatures or rotor type coils which all varied in size.
They could be small sized coils to large 7-8 foot size coils as well. The coils were dipped in this tank, in
order to seal the leads in the coil. The large coils were then placed on a conveyor and allowed to dry,
before being taken to the ovens for the bake out. The room was large enough to hold enough coils that
needed to be dried after they were dipped into the dip tank. The employees state that due to the dripping
of the liquid varnish off the parts, varnish would often accumulate on the workplace floor. There was a
heavy chemical odour from this tank as well as from the coils that were air-drying after being submersed
in the tank. Although one employee was assigned to this process, the exposure to fumes and odours from
the adjacent oven area and the air drying of parts over the dip tank itself, would have caused the
employees in the adjacent sections of the department to incur exposures. Some employees had pedestal
fans. These fans would cause the fumes to travel further to other areas of the department as well as into
other employee’s workplaces and thus their breathing space. Some employees sat beside the Dip tank area
where coils were left to hang for drying purposes.

There was no exhaust for this operation.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

13/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



\ 4

18. Oven:

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

The oven was not properly ventilated.

“...The seals around the oven doors were not adequate and thus would not retain the fumes from
the parts as they were being heated.” EMPLOYEE TESTIMONY

The employees could smell and see white smoke being emitted from the ovens. The oven was
approximately 8-10 square feet in size. It was heated by an electric heater on the ceiling of the oven frame
and parts were heated as air was forced down on them. The fumes were very heavy in these areas as per
the employees. The parts would often be left in to dry/heat for approximately 1 hour or more.

The fumes that were being emitted in this area were the fumes from the varnishes that had been applied to
the parts from the dip tanks, as well as lead and flux from the previous dip tank processes and the
decomposition products from the oven operations.

The employees state that the fumes from the ovens would irritate the throat and nasal cavity when they
would work in that area or adjacent areas. The odours were solvent type in nature. The employees state
that their eyes would also be affected and would cause them to tear.

20, 32, 33.

Taping Machines (an MOL Report provides evidence related to difficulties with this

Taping Process — refer to Appendix K Document # 25):

V. VYVVVVYVY

The taping machines involved mica mat, fiberglass, KAPTON ( like scotch tape).

All items from the forming operations were taped here.

Five to six employees worked on the taping machines — there were 6 taping machines

Due to the use of fibrous materials, many fibres were generated from this operation

The glass MICA was dipped in alcohol to moisten it. The alcohol was available to employees
in 5-gallon pails.

Employees could not wear gloves on this operation, as they were then not able to handle the
copper wire, or the tape. Barrier creams were introduced in the early 70’s however,
employees could not use the creams due to the fact that the cream would interfere with the
application of the tape.

The alcohol in which the insulation was dipped consisted of: isopropyl alcohol, MEK, xylene or toluene. The
employees state that their hands would turn white and burn on several occasions, due to the constant dipping
of their hands in the 5-gallon pails. Some employees did have some breakouts on the skin as well. On Friday
afternoons these alcohols were utilized to clean up the machines, for housekeeping purposes as well.

Each operator had a small can of alcohol about 8 inches in diameter with a lid to dip each roll before
putting the roll on the machine.
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Employees state that on this job as well as other processes, employees would get covered in glue. MEK was
utilized to take the glue off. The glue was quite sticky and hard to remove. Thus employees state that when
using the MEK, they would rub vigorously to try to get the glue off their skin.

When working on DIESEL components, the employees stated they would dip their hands in alcohol all the
time, in order to position the insulation. There were numerous dermatitis issues due to this.

Employees state that whenever they would go home to shower, often times, their skin would peel off the
bottom of their feet and their hands, in large sheets/films. They attribute this to the solvent exposure in
armature. (refer to Appendix K — Document #25).

21. Stator Coil Set up and Wrapper:
» The type of glue utilized for this operation was EC 1300 yellow glue. It was a 3M product, yellow in
color and released a foul odour.
» The glue was applied by brush.
» MEK was utilized to remove any excess glue off hands and arms and any other areas of the body.

» Employees state that this area was also quite fibrous in that fibres could be seen floating in the air.
It was quite dusty. They could see the fibres and dust shine like snow in the air.

24. Oven:

The purpose of the oven was to heat up coils to put into the dye press. The 761°s Gy’s and 581’s were placed
in this oven as well, in order to make the slots solid.

People would put their lunch on the oven for heating up. The GE facility was so large that going to the plant
cafeteria was not feasible, as it would take too much time to get there and back to the Armature building.
Hence employees ate at their workstations.

The oven was approximately 5x6 feet in dimension.

29. Pole Face Bar Press:

» A solid piece of copper was insulated with 5 layers of tape— they varied in size — hydro
tape, terrylene tape, shrink Mylar, tedlar tape and permafill tape. All taping was done by
hand. Varnish was also utilized for adhesive purposes. The varnish consisted of epoxy
resin, which was milky white in color. It was brushed on and was quite sticky as per the
employees.

» The copper wire was then put in a heated press, heated at 150 degrees Celsius.

» Fumes would be emitted, as the epoxy would be heated as well. The purpose of the process
was to cure the tape onto the copper wire. The press was not exhausted out.

In order to clean the presses, which had accumulated epoxy varnish and other items on the equipment, MEK
was utilized for cleaning purposes. Rags of MEK were wiped over the hot presses. Due to the temperatures of
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the press, fumes of MEK would also be emitted as the employees were cleaning, due to the reaction of heat
with the MEK. The employees also state that a free coat type spray, like PAM, known as FREECOAT, was
sprayed on the equipment to act as a non-stick release agent. This was a clear agent with MEK as an
ingredient, as per the employees.

The employees were allowed to smoke at their workstation and they ate at their workstations, as stated earlier.
Employees state in general, due to various cutting operations, such as cutting of fiberglass, asbestos or Mica,
there were fibres all over the mezzanine levels of the armature department. Due to the fact that the upstairs
level was like a balcony, the contaminants, whether they were fibres or fumes, were allowed to disperse to the
other areas of the armature building as well.
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Armature Department — 7
Floor Level
1960°s

Refer to Appendix C for the processes discussed here. Each process has been assigned a number indicating
it’s location on the layout. Only those processes or locations that are deemed vital for discussion will be
outlined and described here.

The number of shifts worked in this area depended on the workload. (job tasks could require that employees
put in 12 -14 hour shifts, example, portable oven set up)

1. Sub Station

>
>
>

2-3 transformers were located in this area.
the area was frequented by maintenance personnel
it was a fenced off area

#10000 Royalene Degreaser:

VV VYVVV VVVVY

vVVvvV VWV 'V

The tank was %2 in ground and %2 above ground.

It was 16 feet long, 4 feet wide and 6 feet deep

The degreasing agent was ROYALENE (synonym — Trichloroethylene)

The tank was heated to 200 degrees Fahrenheit

The tank was heated with coils that were inbred in the tank (see Section #8 - Picture #6-
Vapour Degreaser)

There was no exhaust over top this tank

Parts could also be lowered into the tank with a hoist or basket

The idea of the cooling coils and heating coils was to have the vapours rise up and then
condense and settle down

Copper and steel components were placed in the tank for degreasing purposes

Employees would monitor degreasing activities. As they would take the parts to the tank,
they would wait alongside the tank as the parts were degreased, for approximately 10 -15
minutes (depending on the size and condition of the part).

The employees state that anyone could degrease parts — there was no assigned employee
to this task

The employees state that the vapours would clear sinuses once employees would be in the
vicinity of the tank

Water Tank: this tank was the same size as the degreaser

The water was heated and there was an exhaust over top the tank.

The purpose of the water tank was for the copper brazed parts (from another process) to
be dipped in.
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5. Copper Storage Area

>
>
>

>

Any person using the wire came into this area and received their wire

Reels from Wire and Cable were transported here for use

Some of the reels consisted of insulated copper wire, some of which also contained asbestos, such as
that from the carting operations.

The employees wore cotton gloves.

6. Copper Machine Lathe

>

This lathe formed the copper wire into a flat plate, 2 inches wide by % inch thick.

7. Coil Winding Lathes

>

One to two employees were assigned to each lathe (dry). They worked on a 2-3 shift bases. The
copper wire was fed into the lathe, which acted as a tension device. The lathe rotated a number of
times, and each time, a turn was formulated in the copper wire. There could be a number of turns,
depending on the specs required. See Diagram 2 below for details on terminology. The lathe was a dry
operating lathe — i.e. no machining fluids added etc.

While the lathe is winding, mica or glass tape are also added automatically to the copper wire. With
this process, fibres would float around. You could see if located against a window, fibres floating
across the area, sparking like snow, as per the employees. There could have been asbestos present
here as well. It all depended on the type of wire being worked on. If the wire came from Wire and
Cable then the wire would have likely had asbestos in it.

Asbestos fibres would also float around and be released.

The employees did not wear any protection or breathing protection and there was no exhaust in this
area.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

18/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

Diagram #2.
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Motorized sweepers were assigned to clean up the main aisle ways only. All other areas were
cleaned by employees with brooms or other methods for sweeping purposes ( air hoses). The fibres
were frayed and you could not see them, unless against sunlight, floating in the air. Some fibres
were seen accumulated on equipment or beneath machinery.

Employees state that sometimes fibres were noticeable on clothing, and at other times, it seemed that there
were no fibres to be seen, but when wiping off machinery or skin or clothing, fibres could be see en mass,
like dust bunnies coming off the skin and clothing. The employees did not have changing rooms. Thus they
wore their street clothes to and from work, contaminated their cars, homes and potentially other members of
their family, as well.

Employees were given SBS 30 and PLY 9, which were gels to relieve the itchiness caused by the fibres on
their skin. Some employees had dermal infections or dermatitis. These lotions relieved employees from the
skin reactions they were incurring while working with the fibres. Much time was allotted for employees to put
this lotion on their skin.

8,9,10 — Tin Pot Operator/Stripper Flux:

The operator who worked with this process wore a face shield, apron and asbestos gloves. The tin was heated
to approximately 449 degrees Fahrenheit, so that it was in liquid form. The wire was mechanically stripped.
There was an exhaust fan above the tin pot and it was exhausted out to the roof. The Flux consisted of a resin
and alcohol. The purpose of the flux was to clean the copper wire so the tin would adhere to the copper. The
lathe operators, who were located adjacent to this process, could smell the fumes coming from this process.
The smell was described as being a sweet smell like sap off a pine tree. The resin must have contributed to
this smell. The ventilation was on, but as per the employees, the ventilation did not work very well, as
odours were heavy and were noticed to be coming off the tin pot and flux pot. The tin pot consisted of a ratio
of 60/40 solder, 60 percent lead with 40 percent tin. Both bars of each would be added to the molten pot.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

19/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

The employees had to wear asbestos gloves on this job, as the wires were too hot to handle.
(The company, which supplied this product, was known as Castor).

12. Spreader (High Voltage Coils):

This process did not involve any application of liquid solvents or heated fumes. The process involved
spreading the copper coils into a shape required for insertion into slots etc. See Diagram #3 below. There
were 2 spreader machines, 1 large and 1 small. The employees state, due to the forming/spreading activities,

this process was a fibrous process, in that the fibres (asbestos fibres) would fray, and disperse.

Diagram #3 - Spreader.

—>

Speading of Copper Wire into Desired Shape
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13. Coil Taping Area:

Diagram #4- Definitions of Slot, Lead, Window, and Head.

Approximately 30 people worked in this area over the three shifts. Due to the nature of the work here, these
taper employees did have change rooms available to them. The coils were placed in clamps and leads were
taped with mica tape. Depending on the voltage for which the coils were being prepared, that would
determine the amount of mica tape required. For 12000 volts for example, 9 layers of mica tape were required.
Each round of taping required painting with black varnish around each layer. The lead and the head would be
taped with this tape and painted with the black varnish. See Diagram #4 below. The black varnish was
supplied in a 45-gallon drum and applied via brush.

SLOT
HE AT
= /mc:w >
I SLOT ll|
TLead

Fiberglass cord was utilized to tighten the leads down and tighten it back into position. The coil air-dried.
Employees had to feel the tightness of the tape on the wire; therefore they could not wear gloves. Employees
would often dip their hands in the 1500 thinner, so they could tighten the fibreglass cords. Employees state
they would often break out in blisters due to the exposure to toluene and their skin would dry out as well.

The coils were then taken to the compound tanks (number 14 on the layout).

In general due to the nature of the processes involved here, there would be accumulations of the black varnish,
mica, as well as chalk or talc on the floor (which were utilized by employees, so that the tape would not stick
to their hands). The employees state this was one of the dirtiest jobs in armature. The tapers had one hour for
lunch. Some employees ate at their workstation. There were windows that were opened on occasion in this
area. Fans were supplied in the summer.

Due to the number of people working in this area with the black asphalt varnish, the exposure to vapours
were heavy in this area (See Section #8 - for further information with regards to this process).
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14. Compound Tanks :

There were 2 compound tanks in this area. Fifteen to twenty coils were inserted into the compound tanks at a
time. Cardboards were fit on each slot side of the coil. The height of the tank was 6 feet tall, 25 feet deep and
a diameter of 10 feet. The small tank was 8 feet in diameter and 12 feet long. Both tanks were pressure
impregnated. The whole tank would fill up with asphalt. Once the lid was taken off the tank, the tray would
be covered with asphalt, upon which the coils were placed. There was one tank operator per shift and 2
operators were assigned to put in and take out coils from the tanks.

The function of the compound tank was to have the asphalt harden the mica, fit it to size and heat it. The
cardboard was removed from the coils; sacrifice tape would also be removed at this time. In general, the
function of the sacrifice tape was to hold a part in position.

When the coils were taken out of the tank, they were cold. When the tank was opened, heavy fumes were
emitted and it smelled of tar, for the whole day, as per the employees. The tray of coils that was inserted into
the tanks would take anywhere from 3-4 hours to 24 hours (to pressurize).

Diagram S: Taping of Leads:

Depending on the size, there was
. . LEADS COVERED

always one tank running at a time. WITH ASBESOTS
The employees did wear aprons, but no by ik
gloves. They used their bare hands to
take off the boards and sacrifice tape. ———
They wore a facemask and cotton
gloves for protection.

After this part of the process was
completed, the asphalt-coated coil was O
then sent back to #13, Coil taping area.

. . GLYPTOL
The asbestos tape came in an inch PAINT
. . APPLIED
wide reel, with loose fibres. The HERE FOR
asbestos tape was held secured with COSMETIC
PFURPOSES

the graphite paint. The rest of the wire
was painted with red Glyptol paint.
See Diagram 5.

15. Test Area

The test area consisted of high pot testing, turn testing, strand testing, and conductive measurement testing to
name a few. High potential testing consisted of passing an electrical voltage through the wire. The testing
process for large coils took approximately 60 tests. The small coils could take approximately 6 tests per coil.
Ozone would be emitted by this process and employees state this would burn their sinuses. Armature
employees on the upper floor state that they would also smell the fumes from the test areas. The high
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potential testing consisted of 30-40 000 volts. Turn testing tested the insulation on the wires. After the
testing process, the copper wires would be sent to the winding assembly area, #16.

16. Assembly Winders (Section 16 on the layout — Appendix C):

Types of Coils and Equipment Assembled and the Associated Processes are discussed in this section — Section
16 — A-F:

This process of assembly winding was also conducted in Building 8 and Building 10 (and may have been
conducted at the various Client sites). The parts that were assembled were transferred from department to
department by the Armature Department’s transfer cars on the railway tracks. Sometimes 2 cars were
required to transfer finished products to various departments depending on the size. Building 10 handled
large water wheel generator type equipment and Building 8 handled 30-40 tonne equipment. (See Appendix
H — Picture of Large Dimension products)

The processes are similar for the various types of coils prepared in this area of the department. However,
some of the processes required unique preparation activities. Only those activities will be described as the rest
of the tasks for each product were similar to that of the Asphalt coils. Hence in order to refrain from
repetition only the unique tasks are described here.

16A. Assembly Winders -Asphalt Coils:

Approximately 20-30 employees were assigned to this section of the department, located at the southwest
corner of the building. Most of the coils that were utilized here came from the process sections of this
department already discussed, i.e. section 1-15. Hence, all the copper wire that came from the previous
sections of this department (floor level only) was covered with the asphalt tar. Asphalt coils are set up in a
stator, which is the outer casing of a motor. The stator set up resembles the casing for a slide projector.

The coils are placed into the slots of the stator. In order to secure the coils into the slots, a number of items
had to be wedged into each slot to ensure the coil was set and secure. Varnished pieces of asbestos were
placed in each slot. The asbestos pieces were 'z inch- 1 inch wide and 36 inches in length. These pieces were
prepared by the processes from the mezzanine level armature employees. The pieces were set on a cart and
were already prepared for use. The Asbestos was held in tact by 1592 Asphalt Varnish. Another item that
was placed within each slot was a “leatheroid” or thin cardboard piece. This cardboard had textile properties
and came in various thicknesses. Furthermore, wedges, made of either maple or plywood, were also secured
between each slot and coil to ensure that the coil was secure and tightly held in the stator slot. Finally, a
varnished fiberglass cord was also lashed here to ensure the coil was secure. The cord was varnished to
ensure the fibres would remain intact. The tape was not refrigerated.

The coils are connected in various locations one by one. The leads of each coil are connected via soldering.
The solder material utilized is Rosin Core Solder. A mechanical clip is also utilized to ensure that the leads
are married up. This process involved either 2 or 4 employees. The coils weighed varying amounts,
depending on the size of the job, or stator. Some coils weigh 100 pounds or more, hence the need for more
than one person for slotting the coils into the stator. The soldering was conducted by acetylene oxygen torch
and copper wire. The next process was a 2-step process. The coil leads were then insulated with a tape that
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consisted of both glass (Fiberglass) or paper and Mica coated with asphalt varnish. The tape came to the
employees already prefabricated. The tape was a GE Spec tape, called a glass tape or woven glass tape that
was 1 1/4 inches wide (usually supplied by a U.S. supplier, some employees stated they recall the supplier
name to be Cambric). The soldering operation did not have any local exhaust ventilation.

Only natural ventilation was relied upon, such as open doors and windows. It was mentioned by the
employees that due to the black asphalt varnish, it was not a fibrous process to apply this tape on the coil
leads. The tape was tightened around each coil by hand. The next step involved applying some more black
varnish, asphalt varnish to the tape that was just wrapped on the coil leads to ensure security. The GE spec for
the asphalt varnish was 1592 Asphalt Varnish. The tape was then wrapped around the coil leads once again
and the process repeated. This process was repeated approximately 10 -15 times per pair of coil leads. The
employees would be covered with the black varnish, as they were unable to wear gloves for this process, as
gloves would interfere with their securing of the tape after applying the varnish. Safety glasses were worn by
some employees, but at this time they were not enforced. All in all, employees that wore prescription glasses
were the only ones who had any form of eye protection at the time. Other employees did not necessarily wear
any eye protection. Safety shoes were worn by some employees as well.

Each connection took about a half hour to solder and insulate with the tape. As per Picture #1-Arm.
Dept.GE Stator, one can note the large dimensions of an actual stator; the diameter is approximately 46 feet!
Hundreds of employees were working on this stator. With this type of stator, ladders were utilized to access
the inner core. A stator of this size would take 2 — 3 months to complete in terms of the soldering and taping
application alone! With regards to the individual coils, there could be two to four men working on one coil at
a time. (refer to Appendix H and O for more illustrations of the large dimensions of parts that were handled in
this department)
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Picture #1 —Armature Department GE stator
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The employees describe the work environment of applying the tape and varnish similar to that of a road
tarring process. The smell of tar was quite heavy. After some time the employees stated that they would be
immune to the smell and not notice it. However, upon arrival to the department, they would be overcome by
the smell of the Asphalt tar. The employees confirmed that there was no local or general exhaust ventilation
in this area. The building was full of fumes all the time due to the lack of proper ventilation for the various
processes. Natural ventilation from windows and shipping doors would be the only type of fresh air to come
into the department.

After this process was completed, the stator was prepared for shipment to Department 8 or 10 or to the Client.
Work Practice:

The employees stated that they would utilize 1500 Toluene to clean the accumulated tar off their hands after
the taping operation. The toluene was available in a red canister, and they would dip their hands in and try to
wipe off the tar. The toluene would be put on a rag, and the employees also wiped their facial areas as well
to remove any tar. When the tar would have accumulated in heavy amounts, the employees stated that they
would submerse their hands in the toluene canister for 5-10 minutes, trying to get the tar to come off their
hands and forearms. The toluene would burn the employee hands after rigorous use of it. Moreover,
whenever the employees had a cut or scratch on any body part, the toluene would cause them pain and
stinging to the skin and wounded area. Hence the employees were not only inhaling the fumes from the
toluene but were absorbing the toluene via uptake through the skin as well.

In terms of lunch breaks, employees stated they would eat their lunch right at the stator or nearby bench/
workstation, or wherever they could find a bench or table to place their lunch boxes.

16B. Assembly Winders - MCF Armature

The employees in the Assembly Winding Department were involved in the fabrication of the Multi Circuit
Field Armature, (MCF Armature). This was also conducted in building 8 or 10 or at the Client site. The parts
were transferred from building to building by the railway transfer carts. The copper wires for this set up came
from the processes completed by the mezzanine levels employees. This copper wire was not covered with tar
and was simply bare copper wire. These copper wires are secured into the armature. The armature is the
rotating section of machinery and the part of a motor, which includes the main current-carrying winding.
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Picture #2 Armature Department- Armature

The armatures that were assembled here were one to two feet in diameter to 5 feet in diameter (not as large as
the stators). The coils were assembled into slots. This process could take from 2 days to 2 weeks to
complete. In between each coil and slot, insulation had to be placed. Varnished asbestos pieces were placed
in each slot. The size of the prefabricated asbestos pieces were 3-4 inches wide (thicker than the sheets
prepared for the asphalt coils). In

between the asbestos sheets, sheets

of mica were also slotted in. The

Mica sheets were 0.030 inches

(30000th of an inch in width). The

sheets of mica were varnished so

that the pieces were not frail and

fibres held in tact. The employees

stated that this process was not

excessively fibrous. Wedges were

also placed in the slots to secure

the coils. The wedges were plastic in nature and called Epon glass wedges. (Like a plastic divider)

19. Banding Lathe:

The next process was the Banding process. The banding machines were located adjacent to the Magnet
Frame. See # 19 on the Armature Layout (Appendix C). The function of the banding lathe was to apply tape
to the equipment in 300 or 525 ( if no oven) pounds of tension. The department had both a large banding
machine and a small one. Fiberglass tape with epoxy resin (used as an adhesive for the fibers to remain
intact) was utilized for banding the parts together. The tape was called, Resi-Glass Cord. The banding
operation was performed on order to secure the coils together.

Welding Area and Portable Equipment:

The next process involved TIG welding or brazing. The parts that required welding were the copper leads of
the coils. The copper leads of each coil were welded to a series of insulated bars of the commutator riser.
The commutator riser makes the electrical connection to the machine while it rotates.

TIG welding required:

» Copper to copper welding with no filler

» No gloves for protection, no ventilation, and no respiratory protection, (there was a hood present
here)

» Engineer decided if there needed to be a change in process

» Varnish would be applied to the wire, therefore the varnish was also being welded. Thus there were
fumes off the varnish as well during welding
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Floor Level
1960°s

16C. Assembly Winders - DC Armature
Picture #3- Arm. Dept. DC Armature

The red arrow indicates the location where the welding would take
place. This process would take between three to four days or a couple of
weeks, to complete. There would be either 2 or 4 employees doing the
welding process.

A The welding employees wore a helmet, gloves and at times a welding
jacket. However, no respiratory equipment was utilized at this time. At
times silver phosphorous welding was conducted for this process, and it
gave off irritant fumes, as per the employees. At times, the engineer
assigned to the job would indicate that silver phosphated (SIL PHOS)

welding was required for certain jobs. TIG Welding was conducted by torch for certain jobs and Arc Welding
for armatures, otherwise copper welding was conducted. There was no local exhaust ventilation for this
process. The fumes would then rise to the upper floor of the armature department and the employees would
be subject to those fumes (on the upper levels). The employees describe the smell as a dry copper type smell
and a metallic taste was left in the mouth.

The welding was mostly TIG welding; TIG on copper. Due to the fact that this process was a lengthy process,
the fumes and contaminants would accumulate at high levels, as this was a continuous process. Since welding
operations were continuous for such large dimensioned parts that were being processed, there was no relief
time from the welding fumes as there was also no ventilation or exhaust and thus clouds of welding fumes
would accumulate and disperse throughout the adjacent areas and upper mezzanine levels.

#15 — High Potential Testing:
The next step involved high pot testing. Equipment from Section 15 (see Armature Department Layout
Appendix C) would be brought in to conduct testing of the armature. Wherever the equipment was set up, the

testing equipment would be transported to that location.

After the testing operation was completed, Permanent Banding was then conducted. The banding was
conducted with Resi-Glass Tape.

The equipment was then ready to be taken to Building 8 or 10 for Resin/Varnish Coating, Baking/Curing and
drying operations. As was already stated, this process was also conducted by the armature employees.
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16D. Assembly Winders - MD- CD

This process was similar to the MCF Armature, as it was a smaller version. The (MD-CD parts came directly
from the Assembly winding department. Bare copper was utilized for this process and thus not covered with
Tar).

The process is the same as the MCF Armature process up to and including the Banding process. The leads of
the copper wire were cut by the Lead cutting lathe (see #18 on the Armature Department Layout Appendix C).
The Copper wire was then dipped in a Tin Solder pot (only the commutator part was dipped in the tin solder
pot), which was electrically heated (approximately 500-600 Degrees Centigrade). The solder pot was located
adjacent to the ovens (#21 Tin pot adjacent to three other tanks, refer to Armature Department Layout C).
The solder pot is identified as 17A. There was no ventilation above this pot. All tanks had covers on them.
A crane/Hoist was utilized to facilitate the process of hanging the copper wire above the pot and submersing
the leads. The wires were submersed for approximately 10-15 minutes. Only the copper part of the wire was
dipped into the solder tank. The wire was then taken out, wiped with a rag and set down to cool. The
employees wore cotton gloves. The crane operators remained at this station for 10-15 minutes at a time if not
longer.

The copper wires were then taken to #18 Lead cutting lathe for further finessing and smoothing of the wire.
The CD was then tested and banded as per the processes discussed previously.

The CDs and MDs were then hung in the walk-in oven and allowed to cure for approximately 6 — 8 hours.
While the CDs and MDs were still warm, they were dipped in the varnish tanks either 17C or 17D (one was
larger than the other) tanks both had the same content —i.e. Varnish — 9700 or Isonel.

The CDs and MDs would then be dipped, cured, and cooled 2 -3 times in total.

It is imperative to note that every time a part was dipped it had to be baked as well and then hung to dry. This
was a continuous cycle/process.

There were a lot of fumes emitted here, especially when parts were warm. The fumes would irritate and affect
the eyes and nose.

When the warm parts were dipped the second or third time in a cycle, the warm resins coating the parts,
which were still left uncured, would be emitted when being submersed in the dip tanks, and the chemical
reaction of these uncured resins being dipped at warm temperatures into the dip tanks, would cause a
chemical reaction and thus cause further irritation to the employees. The uncured by-products would also be
trapped within the resins, when they were left to cure (usually only partial cure was obtained). The first cycle
therefore caused less irritation in comparison with the second or third cycles, due to the increased
temperatures.

Furthermore, due to the fact that the parts were not fully cured, the decomposition products would be trapped
within the cooled resins and when the parts would be sanded, or grinding would take place to remove the
icicles, these harmful contaminants would be released at that time. (See section #8 for further explanation of
this)
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16 E: Assembly Winders - Turbine Rotor:
(started in the 1960’s for GE)

The empty rotor shaft core i.e. the skeleton of the equipment was fabricated from the Machine shop — or from
the client.

The whole component was made of steel. The employees of armature had to put liners in the slots upon

arrival.

A) First a liner was put in the slots. The liner was either a mica liner or fiberglass liner, which both came to
the employees already prepared and hardened. Mica was used for smaller sized slots and fiberglass for the
larger slots ( this was not a very heavy fibre producing process)

B) The sheets were put in a u-shaped manner into the slots. After this step, board and aluminum were added
to ensure the insulation was secure and tight against the steel. See Diagram #6 below:

Diagram #6: Placement of Insulation in Turbine Rotor Slots:

Placement

of

Insulation
/i.tl the Slots.

SLOT

C) At this stage, High Potential testing was conducted to test the insulation. Employees state high levels of
ozone would be emitted during this testing operation. AC voltage was utilized for this part of the testing
operation. The function of the High Potential Testing ( High Pot Testing), was to ensure the insulation
placed within the slots was well placed, secure in the slot and was strong enough to withhold the
type/measure of electrical capacity the product was being fabricated for.

D) The employees state their sinuses would be affected by ozone.

E) The glastic material contained asbestos. This step would be repeated per turn (10 turns). See Diagram #2
for definition of a turn. Coils were placed in a slot with glastic fiberglass liner. Temporary clamps were
put on and then clamped and heated. After cooling, high pot testing took place again. Temporary clamps
were then taken off; steel wedges were put in place. See Diagram #6. Then after the clamps were taken
off, a permanent wooden block was added. Large steel rings were heated to 600 degrees to expand them,
and to have them shrunk onto the rotor. It took about 24 hours to heat up the oven, to 125-130 degrees.
Finally a piece of insulation was added, then a steel wedge.
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F) Individual wooden blocks fitted with a belt sander were added to make sure insulation was level.
G) This process alone took approximately 2-3 months to complete, with 2 men per shift on a 6-7 days/week.

The entire process is not demonstrated here. Heating of the equipment took 24 hours to heat to 125 -130
degrees C.

16 F: Assembly Winders - Induction Bar Rotor:

Induction rotors are a simplified rotor. The part consisted of bare copper wire that was delivered from the
upstairs level of armature. The part was delivered with mica mat tape and glass tape insulation. The liner is
Mylar or NOMEX or both. The liner is dipped in varnish, i.e. ISONEL varnish.

e push the clamps down, bend it to line to diagram, put in 1592 asbestos paper, ( varnished asbestos
between bars), in the arms for insulation — this is done all the way around (roll of asbestos — 36 inches
wide with no fibres

e The insulation is an intricate process similar to the processes discussed previously, with the exception of
some of the insulating materials mentioned above such as 1592 asbestos paper. See Diagram #7 —
Induction Bar Rotor below.

TR MMilar Liner added here,

then ashestos varnish is
added for insulation around
the bottom bars.

EE
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e Diagram #8- Forming and Bending:

—
v

e The connections are then TIG welded or brazed, copper on copper or silphos welding (silphos welding
was rare)
e A diagram of the end product of these individual connections is provided below - head on view :

Diagram # 9 — Head on view of Formed/Bent Wire:

e All coils are tied together with resi glass cord.

e Process then involved testing, banding, baking, curing and varnish dipping. As already described,
assembly winding processes required that the baking and varnish dip cycles would be repeated 2-3 times
at minimum.

e This part of the process took about 3-4 weeks to complete with 2 people.

All in all it is important to note that the handling of parts was very intricate and intimate and thus the
proximity of exposure to asbestos and other contaminants and processes play a vital role in the exposures
incurred by the employees.
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21. Ovens (Section 21 on the layout — Appendix C)

The electric oven was divided into three sections. The oven was 15 feet deep and 10 feet high. The doors to
the oven were over 10 feet wide. The first section on the west side of the oven was a “walk in” type set up,
where employees could hang parts to be heated and let stand for a selected amount of time. The employees
stated they would run in, place the part and run out as they would be overcome with the high temperatures and
fumes in the oven. The temperature was set at 160 degrees C.

It is imperative to note that due to piece work activities, the oven doors were opened many times (when they
should not have been), to place parts in the oven and retrieve parts as well (as smaller parts required shorter
bake times). This would have compromised the exhaust and heating efficiency of the oven.

When the oven door would be opened, fumes would rush out. The parts would be set inside the oven for
about 6-8 hours. The employees stated that the type of smell they experienced was that of burnt diesel /burnt
varnish. At times the wooden wedges would actually catch fire in the ovens as well.

The other two sections of the oven were not walk in. They had trays upon which parts could be placed with
the help of a liftruck and left to heat. After parts were heated, the trays would be pulled out and the parts
retrieved. These sections were for larger parts that could not be hung on the track. There were exhaust
ventilation pipes that ran alongside the side of the building wall where the oven was located and the fumes
were released on the roof, outside of the building.

Portable Oven:

If the armatures were too big to be put into the stationary ovens, then this portable oven was utilized. This
portable oven was only utilized in the open spaces available in the southwest corner of the armature
department and the same armature department employees would also set this equipment up in building #8 and
building #10 when the process called for it.

The portable oven was 20 feet by 20 feet by 15 feet in size. The oven was set up in an open area of the plant.
The oven had four corner posts each with Calrod electric heaters. The items that required heating were
covered with asbestos cloth. The asbestos cloth had a greasy feel to it, almost as if it had been dipped in oil.
The asbestos would come to the department as a 36-inch roll with various diameters.
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The armature coils were dipped into a drip tray, which was 6-7 feet square. The armature coils were dipped
for purposes of varnishing the coils and sealing them into the armature. Each section was soaked for
approximately 10 minutes to ensure that the coils were varnished and sealed. The armature was then rotated to
allow the following sections to be dipped. Some of the armatures could be 25-30 tonnes in weight.

Diagram #10 -
Armature Dipping in
Isonel.

Dipping Armature Coils in Isonol
Solution before Heating

. . ) Manual Armature
The solution in which the Rotation of

armature was dipped into the Armature W’
was 9700 Varnish or __
ISONEL and Toluene
Thinner. An electric
pump was attached to the
drip tray to ensure that
the Isonel/Toluene

solution remain in
circulation. This varnish

was not heated at this
stage. m
9700 Varnish - ISONOL and Toluene Thinner added

The drip tray was tothe Dip Tray.
approximately one foot

deep. It was lined with Siroulation Pung: To leep the solution

plastic liner, like that of

a swimming pool. The

employees applied the toluene thinner by 5-gallon safety cans. There was no ventilation over top the drip
tray. The employees were subject to the fumes emitted by the reaction of toluene and Isonel mixture, which
was circulating by an electric pump. There were approximately 150-180 gallons of varnish in the tray as well.
The toluene thinner was added according to the specifications (there was a viscosity chart that the employees
had to follow) the employees were given. Approximately 20 gallons of thinner was added to 150-180 gallons
of Isonel Varnish. This part of the process would take approximately 10 minutes, i.e. to set up the drip tray.

Coils with

7 p ﬁVamish
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The employees stated that this process would emit a pungent varnish odour, and resembled the smell of diesel
fumes. The employees would also incur watery eyes and irritation to the respiratory system. Two employees
were required to prepare and launch this process. The Employees wore coveralls and rubber gloves due to the
chemicals they were working with. As the armature was rotated, varnish was applied manually with a
varnish hose, to wet the parts of the coils that had been submersed, to ensure that no section of the
armature was omitted. A brush was also utilized to take off any excess varnish. This process took
approximately 8 hours to complete, or more, depending on the size of the part.

After the varnish was applied, the portable oven was prepared for heating. The drip tray was emptied and
placed under the oven casing, to capture any excess dripping of varnish from the armature. A motor was also
attached to the armature, to ensure that it would be rotated during the heating process as well. See Diagram
#11( A )and (B) below. Diagram A has been formulated for ease of understanding the set up of the
armature — however Diagram B is the actual set up as per process.

Diagram #11 — Arm. Dept. Armature Set up in Portable Oven (A):

The portable oven rotation  View of Armature set up in
bar rotated every % hour to ~ Portable oven heater. Poles
t sh here.
an hour to ensure that the MOtFOWRACre i >

entire part was soaked as
required. Arrow
Indicates -

rotation of
motor

The employees then took
the asbestos roll from the
dolly. A bar was placed
under the blanket and a
crane operator would help
facilitate  the  process.
Scissors or a knife would
be utilized to cut the
blanket to the size of the
equipment. All sides, top to
bottom, were covered
/skirted ~ with  asbestos
blankets to absorb the heat.

[

Motor - causing /,YEH_IPﬁEd
Armature to Turn Drip Tray

The employees state that they did not wear any respiratory equipment, or other forms of PPE for protection
again the asbestos or the varnish. They had their street clothes on and would go home with these clothes as
well. The asbestos blanket would be draped over the equipment from left to right and back to front. A
stepladder was utilized to get over the shaft and folded over the asbestos blanket away from the circular part
of the armature. This was also a high fibre process as the blanket was being handled, folded over, and cut to
length manipulated etc. Thus the employees were quite intimately interfacing with it and thus being exposed
to high levels of asbestos fibres.
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ACTUAL SET UP OF THE ARMATURE IN THE PORTABLE OVEN

Diagram #11 — Armature Set up in Portable Oven (B)

ARMATURE

ARROWS /

SHOWING

HEATERS
DIRECTION OF e / %
ROTATION \

SHAFT

v

HEATER

ARMATURE

/:: [ .

DRIVE UNIT

A wire was also secured over top the asbestos blankets to further secure the blankets to the part and ensure
heat would stay within the enclosure.

The blankets were 36 inches wide, no matter what the length. When the employees completed their tasks,
they would fold up the blankets. About 15 to 20 blankets were used a year and reused thereafter.

After this decade, when safety became more stringent in companies, the employees would walk off the job
due to the odours from the set up of the portable oven heaters as well as the set up of the Isonel/toluene drip

tray.

This entire set up process would take a full shift to complete.
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The heating process took some time to get the heater adjusted and stabilized. The required temperature for the
heating/curing process was at least 150 degrees C for a minimum of 6 hours or more. Due to this, windows
and doors had to remain shut during this process of heating, so as not to disturb the stabilization efforts of the
portable heater and to maintain the temperatures at the desired level. The heating poles were 4 feet high. The
actual portable heater was about 10 feet high in total. There were four on each corner. See Diagram #12
below.

Diagram #12 — Full View of Armature Portable Oven

4 poles - heating ﬁ Q Armature 6

in Center

poles

Drip Tray /Tl

Notor l

Motor - to rotate
the armature
during heating.

After the heating had started, the employees would have to monitor and gauge the temperature of the
equipment with the use of thermocouples. These gauges would be clipped on to the Armature wires and the
temperature would be recorded. This step took place every half hour to monitor the equipment temperature.
In order to get the reading, the employees would have to climb at the side of the equipment, move some of the
asbestos blankets out of the way so they could climb in and take a reading. Due to the fumes, heat and
asbestos fibres, the employees had to do this task very quickly. They would get covered with asbestos fibres
due to the movement of the blankets and the crawling between the blankets to get the readings. The varnish
had to be at 160 degrees C to ensure a proper cure for baking on the armature. There were 6-8 switches that
were required to be turned on or off with regards to the temperature regulations for the portable heater, with a
20-30-degree range.

To stabilize the temperature of the armature it took approximately 12 to 24 hours of heating. After this time,
when the heating had stabilized to the desired temperature, the armature was heated further for another 6-8
hours. After this was completed, the armature was allowed to cool with the removal of the asbestos sheets.
As per the employees, this process is quite fibrous as the removal of the asbestos sheets caused the frayed,
loosened fibres to free float. The employees would get the asbestos fibres on their skin and clothes. The
armature was allowed to cool down so that the varnish fumes would dissipate.

This process was repeated 2-3 times. The armature was allowed to dry and cool down for approximately 2
shifts or 10-15 hours. The asbestos blankets were removed for cool down and replaced onto the parts for heat
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up processing. After the armature was cooled, the process was repeated once again. The armature coils were
dipped in the Isonel/Toluene Varnish mixture and the armature was heated again. The armature was not
removed from the oven set up. The Tray was removed, filled up and placed back beneath the oven set up.
This process was repeated 2- 3 times, depending on the process requirement for the product and its related
specifications. The employees state that when the armatures were heated up the second or third time, the
fumes of the Isonel/toluene mixture were more evident, as there is more varnish being secured onto the
armature at this point (the varnish thickens). The first time the armature was dipped it was at room
temperature. The second or third time, the armature is cooled down to approximately 35 degrees Celsius, i.e.
warm to touch. With this in mind, as the armature is dipped into the Isonel /toluene solution, the heat is
reacting with the solvent mixture and thus causing more fumes to be emitted.

The employees re-used the asbestos sheets for other processes or equipment that required to be heated. The
asbestos sheets were rarely discarded. An employee would climb up on top of the equipment and portable
heater, fold the asbestos sheets and place them on a pallet to be reused. Often times, as per the employees, the
blankets were thrown from the top parts of the equipment to the floor, again causing fibres to be dispersed
into the work area. The employees state that at this stage, there were numerous fibres throughout their
workspace and on their clothes, skin and hair.

The employees state that the general work conditions of the process consisted of exposure to asbestos fibres,
heat and the fumes from the varnish mixture of Isonel and toluene thinner. Furthermore due to the fact that it
was critical to attain proper temperatures for the oven, the natural ventilation in the plant, i.e. the doors and
windows had to be shut closed, as this would hinder the heating process. Hence by shutting out the fresh air,
the fumes and vapours from all the other processes, the dusts, fibres, etc, would also be trapped within the
building. Hence a mass accumulated of all the contaminants in the building was attained and would remain
within the building, thus exposing the employees (See Appendix U — documented Dates, Oct. 4, 1982 for
further evidence and an MOL inspector testimony describing this environment).

The employees state that they wore their street clothes home, would place them in the general wash with all
other clothes and would shower accordingly.

In terms of housekeeping, the employees state that at this time, there were Department Wide brooms/ sweeper
operators, manual laborers who would be assigned to assist with clean up of work areas. Some employees
utilized air hoses to wipe off asbestos fibres from their workstations, the equipment, as well as their own
clothes, and bare skin. The employees state that they would eat their lunch right at the oven area or a bench
nearby the oven. At times, they would work 12- 14 hours shifts if they were required to as well on this
operation.

At this stage, the armature is prepared for either Testing, or shipping. The armature may be put on the tracks,
and sent to another department or prepared for shipping to the client.
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17. Tanks A, B, C, D (refer to Layout — Appendix C, 1960°s)

The tanks were located in an open area on the plant floor. There was no ventilation or exhaust on any of the
tanks. The tanks were utilized for 24 hours/day without exhaust. It should be noted that any employee could
utilize the tanks. ( Description in point form)

Tank A:

Tank A consisted of tin solder.

No lid

Heated

Less than 2 feet in diameter

Height of 45 gallon drum

Accessed by overhead crane operator or Jib Hoist

YVVYYY

Tank B:

Tank B consisted of pressure release varnish
Lid present, when required, sealed/pressed
Not heated

2.5 feet in diameter

YV V VY

Tank C:

Tank C consisted of Isonel - 9752

Lid present

Not heated

3-4 feet deep

dip parts with pendulum crane & Jib Hoist, assistance by crane operator

VVVYY

Tank D:

Tank D consisted of Isonel —smaller tank
Lid present

Not heated

Accessible by employees on floor level.

VVVY

Crane operators would spend 10-20 minutes (average) above the tanks when transporting or setting a part to
be dipped or retrieved from the tanks. With larger parts, it would take a longer time and thus crane operators
would spend more time over the tanks.

22. 3 story high Storage Tank

The storage tank was for molten tar, as per the employees. However, the employees were not sure if the
product was tar or asphalt. Asphalt is sometimes mistaken for coal tar products due to their similar
appearances and applications in the industry. Through the investigation conducted here, and the limited
information available, asphalt appears to be the main component in the processes involved in armature. (See
Appendix Q — OHCOW s investigation on the composition of the Compound tanks).

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

39/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



\ 4

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

MICA AREA
(point form description)

23. MICA Coil Processing:

VVVVVVYVYY

Strip off sacrifice tape and bake out from the processed coils

The coils came out of compound tanks/coil taping process.

1 operator manning the tanks per all three shifts

2 operators in the stripping processes for 2 shifts only

function was to strip off sacrifice tape/tar and then go back to coil taping process

dirty /dusty job — the tape was brittle, gloves were worn as well as face shields (not all employees)
employees utilized knives to strip the tape

employees state that there were many operators who had difficulty breathing due to the dusty
environment.

25. MICA AREA (See Diagram #13 below)

Asphalt mica tape (Mica tape with paper on both sides — black varnish -sticky

Employees state this area was very dusty and sticky with the varnish as well as flakes of mica everywhere. In
term of housekeeping, the employees would sweep the mica off the floor, air hose the mica off equipment,
thus cause the contaminants to disperse into several directions and other areas of the building. An apron was
worn as protection, no respiratory protection - no ventilation or local exhaust in this area. The employees did

3 employees on one shift

The room was approximately 30 feet Wide x60 Feet Long by 30 Feet high.

Mica was brought in from boxes from India, they weighed approx. 150 pounds and the boxes were

3X4 feet. They were lifted off of the floor via a hoist.

The mica was delivered in loose flakes (the size of corn flakes) and boxes were cut open.

For larger boxes the lids were taken off at waist height. Needed to take pliers to pry lid off box.

Had to spray to ward off bugs.

The mica was hand fed into a hopper that was 2 feet square. This was done at waist height —

employees state they were itchy all over their bodies due to this exposure.

The hopper was 2 feet by 28 feet in length. The mica was thrown into the hopper and traveled up

and over through the hopper into the shaker (cyclone type container) whose function was to shake

the mica onto tape — sticky (see diagram #13 below - backing of tape was turned over so as to

capture the flakes, while it traveled through the process

As the machine ran, mica black varnish was also applied automatically onto the tape (same varnish

known as asphalt tar varnish)

» There was a heating element at the end of the conveyor table, 6 inches off the top of the table —
mid section, which enabled the flakes to adhere to the tape and form the tape.

» As the tape was run along and processed it was cut and wound onto a reel.

YV V VYV VVYVY

A\

rotate on the various tasks.
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The roll would then be moved to the slitter machine where the rolls were then sliced into 3.5-inch -
4 inch rolls of tape.

They would put them in a 5-gallon steel pail sealed to keep the moisture in the tape.

Then they go to inspection.

There was a large steel tank in this area, which contained 1500 toluene. The purpose of this tank
was to clean the equipment on the slitting machine. Tank is large 8ft by 4ft. It was % full at all
times with a steel lid, however and as employees stated it was never sealed.

There was a wire to hold the lid up on the tank.

YVVYV VY

One roll would cut 50 rolls of tape. It looked like hockey tape.

Cleaned hands with toluene thinner safety rags.

Unloaded 2-3 boxes more than 100 —200 pounds or more.

Conveyor table was about 24 feet long; it had to accommodate the weight of the hopper pipe - 15-
18 ft high.

VVVY V¥V

One employee who never smoked had died of cancer here and another incurred heart trouble
(employee group testimony).

» Mica health concerns cause you to be itchy and coughing.

» Once the process started it had to be manned continuously. If the reel of tape was stopped, there
was a fire hazard as the heating element would heat the tape so much that it would catch on fire —
thus the flow would always have to be continued.

» In 67 or 68 there was fire of this sort.

» The element was red hot — at 300 -400 degrees C.

Refer to Appendix F for an illustration of location of this process in the department on the Armature Layout.

Employee stated this was one of the dirtiest jobs in the company. Due to the fact that
there was so much varnish on the ground, employees’ shoes, boots would have layers
and layers of varnish underneath their soles and people would say to them. “You’ve
grown so much taller in hours...due to the black resin and varnish on the bottom of
your boots!” EMPLOYEE GROUP TESTIMONIES
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Diagram #13- MICA AREA
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through process
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At the end of the table, after the machine has passed over the tape and rolled onto a reel, the employees
would then take the roll and set it on a slitter machine. The slitter was composed of 50 knives rotating. The
tape was run through and cut. The width of the tape was 1- % of an inch.

29. (Hydroelectric Poles) — electrical function of the motor which produces the current

Function is to have copper coil secured to the pole, insulated with mica, and then take the copper wires
and attach them to a steel frame — this was then varnished, clamped, insulated and then baked:

» Pole Pieces of steel delivered to this department

» The piece was washed off with toluene. A rag was dipped into a bucket of toluene. The employees
did not wear gloves for this process. The gloves that were provided by the employer would react with
the toluene and swell up, hence the employees refrained from wearing them

» No respiratory equipment was provided

» The employees wore their street clothes for this process.

» The smallest steel piece would take approximately 30 minutes minimum for the toluene cleaning
process. There was oil and dirt on the poles that had to be taken off.

» The employees state that the vapours of toluene were overwhelming in this area.

» The pole itself was also painted ( 3.5 inch brush) with black varnish/shellac —5-10 minutes to
complete. The black shellac was like woodworking finisher, paint varnish, with high alcohol content.
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The paint had high alcohol content. It smelled sweeter than varnish.

Mica sheets were then placed on hot plates. They were heated so as to easily form around the corners
of the poles. The mica was 20 inches long and 12 inches wide.

When Mica was heated, fumes would be given off- due to the fact that the mica was painted with a
binder known as SHELLAC. The mica sheet was heated on a hot plate. The SHELLAC contained
alcohol used as a thinner. The oven was heated to 160 degrees centigrade. The employee wore
asbestos gloves when working with the heated mica sheets.

This process was repeated at least 3 times (3 layers). The paint is over the mica sheets only. This
process would take about 1 hour to complete.

At this time, the pole would be clamped, with side plates made of steel.

Then the pole was placed into oven #6 overnight.

After 8 hours of baking, the employees would grind off any excess varnish. There was no dust capture
in this area. There was a lot of dust in this location, due to the grinding operations.

Mica dust would be flying everywhere
Employees did wear a face shield, with cotton mask
The grinding would take place in the ovens, where mica dusts, shellac would be grinded.

It would take 10-15 minutes per pole to grind, depending on the size of the poles.

Ovens were shut off, thus the exhaust was also shut off for the grinding process. Hence accumulation
of dust occurred.

Some poles were 6-8 feet in length
Coils were placed over the pole via crane.

No trichloroethylene in this location
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Late 1960’s and Mid 1970’s — Refer to Layout in Appendix D
Refer to appendix G for a detailed explanation of location and processes on the
Armature Floor Layout.

Copper Storage Area - same as before

Degreaser - same as before Royalene Degreaser

Grinding — This area was for smoothing off any excess copper — there was an exhaust system in place
however it was not fully functional as per the employees. No protection was worn by the grinding
employees. Any employee was able to come into the grinding area and grind materials. Copper rash and
greening of the skin was common in this area. Minimum of 3 hours to a maximum of 8 hours for grinding
operations. Copper dust, residue from solder such as silver and flux agents were also likely to be ground
here as well. Only in the late 70’s and 80’s did canister respirators come into this area.

Wash:

This was a hot water bath. The employees reacted to the hot water steaming. After the coils were grinded,
they were then dipped in the Royalene tank for one hour. Then the parts were dipped in the hot water bath
— and vapours would be emitted at this time. The employees state that the royalene would smoke,
therefore it would irritate the respiratory tract of the employees.

PRESS:
Compound press coils — same as before however, only 1/2 coil bar pressed.

Oven:

The oven was 10x6 feet in size and it was exhausted to the roof. This was a gas oven, set at 120 degrees C
minimum and 160 degrees C maximum. This temperature depended on the job.

The oven was used to heat rotor coils, and poles for insulation. Carts would be loaded with the parts and
rolled into the oven.

Test Area (same principle as before, with different voltage applied)

Sub Station -same as before

Assembly Winders — copper leads: (Large DC’s, stators and AC’s)

» On the Stators, burning resin off the cable connections/copper leads — internal connections to external
connection to make sure you have a good connection — Leads were burned if there was excess resin.
No exhaust, while burning leads

High fume content into the crane, blue smoke

Winding fumes , burnt resin — no exhaust

Had to heat copper up to burn excess resin, torch or brazing— couple of hours to do this. Blue smoke
would be emitted due to burning of resin as well

Late 80’s an electronic precipitator/ smoke hog would be utilized for this process

could take all day to burn leads off

the smell was described by workers as burnt resin fumes

could take 30 minutes to 2 hours to complete this job

didn’t matter where the crane was located — the smell was bad all the time in the crane due to
heavy fumes

VVVY

VVVY
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10. Banding Lathe:

YV VYV

YV VY

Purpose of the banding lathe was to put resi glass banding on the armature

The resi glass would expand when the armature was heated up — which allowed for a tighter job
When the armature was heated up, fumes would be released at this time (due to the fact that the
insulated parts and other components, resins and thinners were also being dipped in the tanks) This
cycle was repeated 2-3 times.

Take out armature, put in banding lathe

Electric iron rod — sealing/soldering or ironing out of the coils

Cool down to 40-60 degrees C

Then the parts were dipped into the Isonel tank — 10 — 15 minutes — till the bubbles would stop- then
the part is taken out and drained over top of the tank — vapour is emitted at this time — for half hour
and then — the part is placed in the oven.

11. VPI —( this tank came in late 1967 — 1968) After which 2 new VPI TANKS (see below) which are
present today were installed.. The large VPI tank was put in the 1990’s which was 7 feet deep and 3 feet
above the ground. #1 Small tank is 100-inch diameter by 116 inches deep, #2 tank is 152-inch diameter by
154 inches deep. (Catalyzed epoxy resin 74023 = 4 feet above floor level.)

Stators that came in from another building would be dipped into the VPI tanks Fully immersed

» The VPI Tank had tributyl styrene thinner in the Tank — the resin was M6860 vendor # 74023 —
this was in place late 70-80

» One employee incurred harsh rashes from this thinner and there was excess resin in baffles —
which caused him to be exposed when handling the equipment

» After this reaction of the employee, this was then taken out and replaced with — Vinyl Toluene —
added as thinner — till about 1994-95.

VPI tanks contained epoxy — 6860.- Not Heated VPI
The parts were dipped for 8 hours — under Vacuum Pressure Impregnation.

>
>

>

The VPI tank was used more than any other process, 7 days per week — 24 hours 7 days a week

It was used to saturate the coil with resin and to soak the insulation, tape, all the way down to the
copper coil. Pressure was involved so as to impregnate the coil

The process involved — closing the lid, drawing the vacuum to remove any moisture, then transfer of
resin from the VPI storage in #12. The part was soaked for 4-6 hours, and then the epoxy was
transferred back to the storage tank. The pressure was then released. The stator was then taken out.
The lid is in up position. It would take 15-20 minutes to take the stator on/off the crane. Due to the
residue of fumes and the lack of exhaust, fumes would be emitted when lid was in the open position.
The stator and tank would emit heavy resin fumes, and employees eyes would water. They would
break out in rashes and some employees would choke, as the fumes were quite heavy. The stator
would be wiped dry with squeegee brushes to wipe off any excess resin.

The dip operator would also incur heavy watery eyes as this operator would have to hook the stator to
the crane and this could take some time to do. 15-20 minutes for this task.

A stator could go for 2 or more VPI cycles depending on the specification.
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Employees would incur rashes without contact with the VPI liquid. Some would incur rashes with the fumes
themselves. The parts would then be placed in the ovens baked at 160 degrees C, 2-3 times in OVEN #17.

It is important to note that some employees working in this area walking through the areas
would react just by being exposed to the fumes; they would break out in rashes.
EMPLOYEE TESTIMONY

vVV VYV V¥V VY

After items were placed in the oven the following would take place:

If icicles developed, or other imperfections in the parts, the employees would have to buff off any
excess resin off the stators, with a buffing wheel. Take off any icicles from the parts.

Employees would then air hose the dust to clean the areas. Therefore epoxy dust would also be
another contaminant in the areas.

In general the VPI tank could be utilized for 24 hours, seven days a week, for various parts, and
various numbers of cycles for each part.

2 operators were assigned to the VPI tanks per shift. There was a crane operator and tank operator.
Leads were then brazed /air chiseled onto the stator windings.

11. The small VPI Tank

» Take 1.5 hours to draw the vacuum

Flood job with the resin

Let sit at Atmospheric pressure for 1 hour at 85 pounds of pressure. Then the vacuum was
released and the resin transferred back to the tank.

Storage tank 1971-— outside — baffles outside — when doors would be opened the fumes would
crawl back inside the room and into work area.

Most fumes would come back into the plant, from the baffle area

The part would then go to the oven at 160 degrees C for 8 hours.

vVV VWV VYV

13. The Isonel 51 tank.

VV VVVVVYY

This tank was for the purpose of coating on the coil or component with insulating varnish.

Dip armature or interpole, let soak — till bubbles would form

This tank was not heated and did have a lid. Xylene or toluene was added to act as thinners

The parts would sit in the tank for about 30 minutes.

3 foot deep in the ground — %% in tank and % out of tank

The parts would be lifted up and left over the tank to drain for another half hour. Vapours would be
released as per the employees.

The parts were then put into the oven set at 160 degrees Celsius for 4-8 hours.

Once the part was baked it was cooled to approximately 40-60 degrees Celsius and would be placed in
the Isonel Dip tank again. Hence parts were warm when dipped in the Isonel, the second time which
would create heat and vapour.
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Some employees exposed to the Isonel would become tipsy and would go out for fresh air and be relieved.

>

>

VV VVVVVY VY

YV VYV

The Isonel air dried on its own if left out long enough. The parts were dipped and baked 2-3 times.
(Armature usually required 2 dips and the poles required 1 dip — as per the specifications given)
The leads were then cleaned via grinding operations or files to remove any Isonel icicles that may have
formed during the drying process. The tank operators may have been involved with this process or
cleaners that were assigned to this would be fully responsible for this task. From the 70’s through to
the 90’s the cleaners were in place on the day shift only — their job code was Miscellaneous either
0807 or 0809 as per the employees. They would wear a cloth mask to protect from the dust that was
generated through the grinding/filing icicles process.
The oven was not perfectly sealed as smoke could be seen emitted from the seals and cracks. Fumes
would be emitted off the oven and the parts were baked and left to cool. The fumes would be evident
for half an hour to 1 hour as per employees, after the part came out of the oven.
Oven cycles would take 4-8 hours for baking, once the desired temperature was reached. It would
then take 6-8 hours to cool down.
Parts were then dipped into the Isonel tank — 2 way till the bubbling stopped.
Fumes smelt like resin or nail polish remover as per the employees.
The OVEN #17 was VENTED TO ROOF TOP.
Garage like doors were in place for access of parts into the oven.
This was an electric oven set at 160 degrees C.
The oven was used to bake parts that were either dipped in the Isonel tank or the VPI tank. Hence the
type of fumes emitted varied.
It would take 3-10 hours to fully cool down a part.
There were ceiling fans put in place on the high ceiling of the Armature Building, to alleviate these
oven fumes, in 1971. Upstairs employees would turn the fans on, as they were being subject to the
fumes, as heat rises. However, due to the effect the fans had on bringing the fumes back down to the
floor level, the floor level employees would ensure to keep the fans off. In addition, the fans were
quite loud. The floor employees would turn off the fans because parts would not dry properly,
Therefore employees were prone to shut the fans off. (See Appendix K — Document #15 — Joint
Health and Safety Inspection report Dated 1987. This issue was ongoing and evidence that it was
prevalent even in the late 1980’s is given in this Inspection report.”
Feb. 13, 1987: Gallery Item #3 - #3 Oven on main floor generating heavy fumes. Since
they were accumulating in the high ceiling area, workers upstairs turned on ceiling fans
to find relief. Then workers on floor below were affected and in turn would switch fans
off.

This document indicated that the upper levels employees were exposed to the heavy fumes from
the lower levels. The notes also indicate that often times the ovens were “overloaded” and would
cause the fumes to be heavy from within the oven.

employees on the mezzanine levels could smell the fumes and the fumes would stick to their clothing
No doors were opened in the winter only in the summer months

Smoke/haze — you could see particles in the air and you could see the residue on the windows — hard
to clean
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# 1000. Xylene Tank: (still present in the 1974’s)

YVVVYVYYY

Y

32x12x8 in dimension, not heated and had a lid, 5-6 inches deep

straight xylene tank

purpose was to wash equipment, clean equipment

take resin off chains and hooks

employees would use rubber gloves to take parts or tools out of the tank

There was a mesh tray available to dip the parts into the tank — however if some parts required
further cleaning, employees would use scissors or knives and they would not wear gloves. 5-
10 minutes per cleaning tasks. This would be done several times per shift. (like dish washing)
Anything steel would be dipped into the tank to take the sticky residue off the parts — the parts
were then set out to air dry for — 5 minutes — the smell was a solvent smell

> There was no exhaust ventilation in this area

» Some people cleaned the parts like they were washing dishes

99. Cleaning Area also known as the “SIN BIN”

The “Sin Bin” as employees had labeled one of the grinding stations in the Armature department, was a
station where dusts were accumulated and employees exposed. The employees wore rags on their head to
protect from the accumulation of dusts in their hair. The set up alone is hazardous to the health of employees
and the employees in the adjacent areas, through exposure to escaping toxic dusts.

>

YVVVYVYY

dusty area as parts were grinded here with steel brushes to finesse the leads and take the resin
off ( looked like icicles)

wire brush grinding was utilized

this was a dirty area

weld curtain enclosed the areas

employee wore rags on head to protect from accumulation of dust in hair

no exhaust present in this area

20. Cold Forming
The coil was formed, cut to length —had to be made hollow. It was formed then epoxied, painted and
heated. Once this process was completed it was sent to #14 for further processing.

14. Coil Manufacturing (Bruce Generators)
Hydroelectric Coil Bar Forming — formed at the east end near the elevator

>

>
>
>

many people worked here per shift

after the coil was formed it went through a quality check by shooting pellets inside to make
sure nothing was inside

End headers were then put on the parts and insulated with epoxy tape

After coil is formed it is insulated with epoxy class B tape ( B: any material that must be
heated and cooked) -Sticky job
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» Employees would blister due to pulling on the tape, therefore they would use cotton gloves,
with the fingers cut out — the parts were then sent to #15 area

#15 — Press:

Hydraulic steam press used here (dry process)

the parts were pressed (Put pressure on the part to integrate the copper and insulation) - Cure
and mold part under pressure — C Press

Pressure of 85 pounds PSI was allowed for one hour for the parts being saturated with the
resin/ hence flood job and cover with resin

the parts were then insulated with mica mat tape and sent to #18 compound tank

Compound tanks (same activities as mentioned previously with the compound tanks)

YV VYV VYV

All in all it took approximately 1 week to make a turbine bar which is %2 a coil, with 20 people on this
operation, assembly line type operation
At this point — the part is in the armature

#16 FRIDGE: Storage for Epoxies — this came in during the mid 1970’s:

fridge, was a walk in freezer with no ventilation

30x40 height at 20 feet

epoxy based materials were stored in this fridge, had to be stored at a certain temperature
nothing in here below 4 degrees Celsius

there were 2 doors on the fridge — could smell epoxies

very high ceiling — 20 foot high ceiling

before this — would store in storage cabinets in 60’s

one could stay in the fridge for some time, depending on the size of the parts being worked on

Cold Room: came in during 1973-1974 - Upstairs

located where stores used to be

Came in late 70’s

Before 1960’s, had storage cabinets for epoxies
Not vented, had 2 doors

#18 — The large tank was taken out at this time as it was not required.
Compound Tank -So then less contamination but still using the same materials
Storage tank stood 2 feet deep in asbestos (1977)
Refer to Appendix K Document #32 for document with regards to asbestos
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#100 — Compound Tank
e One tank was taken out and replaced with an office in this location
e When the tank was taken out — there were problem with regards to asbestos — as asbestos had
to be removed — (the tank was insulated with asbestos) -Storage tank was submersed 2 feet
deep in asbestos. Refer to Document #32 — appendix K with regards to asbestos and the tank
removal in 1977. Employees were asked to wipe down the tank with water as it was covered
with asbestos fibres. After the tank was removed it was replaced with an office.

After the parts came out of the compound tank, paint finishing tape was applied around the radius of the coil.
The part was then put through the test area, #7. It took approximately 1 week to make a turbine bar which is
half a coil. Twenty people worked in this area. It was set up like an assembly line.
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Crane Operator

Current employees in the Armature Department were called upon to give information with regards to crane
activities. The crane operators have been on this job from the late 60’s. They recount their duties as crane
operators and talk about the VPI tanks as well.

At this time, the employee states the following. “I do not smell the harmful chemicals in the
department, as I must have become immune to the smell, odours emitted by the chemicals. I haven’t
noticed the smell for years...everyone else that comes into the department does. Some employees
would get a rash from the resin but they didn’t know what was in the resin.”

As crane operators, the employees turn stators, winders and parts all over the shop from one end to the other.
He works in the cabin of the crane that measures 5x5 feet in size, made of a steel metal cage. It is not
enclosed or ventilated. It is approximately 30 feet high. The tank operator is on the ground level and assists
the crane operators with view , lifting and placing of parts. The hitcher/tank operator determines how to turn
the job, weigh and balance etc. The tank operator secures the cables to the parts. The crane operator follows
the signals given by the tank operator, via hand signals.

The speed of the crane could range to up to 5-6 mph.

The crane operator and the hitch/tank operators did not wear any protective equipment, while doing any of the
tasks of this job. Crane operators would have to travel over the dip areas at least 3-4 times per day, if not
more; it would be dependent on the size of the parts being handled. It would take 5 minutes to half hour to set
parts for the crane, or take parts out of the tanks or ovens and place them back on the crane. Sometimes hours
could be spent with regards to crane activities over tanks, portable ovens, exposure to fumes and vapours and
fibres etc.

As soon as the tank operators or other employees would open the tank lid, the fumes would be
overwhelming for the crane operator and would “stay with you for some time as there was no forced
circulation of air or exhaust ventilation...and soak right into your clothing and pores. The smell
stays with you like smoke stays on your clothes...some employees would break out in rashes
immediately.”
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1980°S TO NOW: (SEE LAYOUT APPENDIX I)
DESCRIPTION OF EACH PROCESS IN POINT FORM

1 — Sub station

la — test area

2 — Coil fabrication (part of Excitor Magframe):

[
[ ]
[ ]
[ ]
[ ]
[
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
#3 Oven:
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
VPI Tanks:

1 person makes coils to put into the armature

Go upstairs to tin the leads

Can have 2 — 10 strands of Copper wire

Wind enamel covered wire

Tie each leg with string ( cotton string)

Leads are stripped and tinned (upstairs)

Can have from 36-120 coils for armature

Dacron tape is put on the nose and end head — depended on the job
NOMEX insulation used in the slots

If you run hand along NOMEX — you will blister

\ 4

Dry Job — after wires are wound, they are connected by brazing and soldering — with soldering

iron , lead solder, (safety glasses worn on the job — fumes emitted from the resin)

Process involves soldering, insulating, etc — this could take — 2-3 shifts — depends on the

number of joints

Rosin Core Solder was utilized
Tie up with resi- glass cord
Sent to banding lathe #4

Then to #3 oven

160 degrees Celsius

Vented out to the roof

Cart goes into the heated/gas oven — 6x8 foot
3-4 hours to bake

cure at 6-8 hours

Test for minute — portable testing

2-3 times — high pot testing at 300 — 2750 volts
after cool down , back into the VPI tank

not heated for small parts
pressure tank with lid utilized for large parts
#19 — storage for VPI
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1980°s to Now: ( SEE LAYOUT APPENDIX I)

Crane Operators:

assist with all processes

on average 2-3 cycles for various parts as already illustrated and it could take — 6 hours per
cycle

bake at 160 degrees C between each cycle, when complete — send back to excitor area to clean
machine surface with buffer — brush air down — 1 hour

1-2 employees — safety glasses and gloves — take one hour to clean — dusty operation.
Then solder onto the circuit rings,

Put Mica mat, 2- 3 layers and epoxy -Dacron Tape

6280 Epoxy then paint with 3M 6281

In the joint insulate between each layer.

Connect wrap resi glass on ends

Air dry test and ship out

(2 cans A and B — mixed creme — brush on paint — skin reaction with this — not much odour — sometimes

rubber gloves were worn on this job.

- Whole process takes a week — from start to shipment

For Magnetic frame instead of soldering operations, brazing operation took place, thus fumes of silphos
e Safety glasses worn

EXCITOR PROCESS
#4: Banding Lathe
#5 — Punch Press, Braze, clean. Insulate, press cold, press hot, test, cure clean, and put on pole, seal and ship

VVVYYYVY

The processes to put NOMEX insulation in between the copper strips — put them in the press
Heat and cure

Insulate them

Then strip/braze and put them on the pole

1 week for pole 1 pole

12 people/shift —on 3 shifts

#6: Copper Strips:

Ya inch thick, 4 inch wide and 5 feet long approximately

punch press, was utilized to flatten wire into shape, into the shape like a picture frame

blank out corners, press flat and push together

braze corners, clean with water (brazing could last all day and the process on average took 2 weeks to

complete — copper dust everywhere in this area

employees would rotate job, i.e. between brazing and cleaning operations.

e There were 10-12 people working here per shift.
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e took about 8 hours — silphos or silver solder and flux — torch brazing here — the degreaser was
eliminated

e grinders were air grinders — copper dust everywhere, when finessing the parts

e copper dust with silphos - the grinding process could last as long as 2 weeks

e wash parts with MEK or Acetone — wipe off with disposable towels — there was no degreaser at this
time to take off the film from the copper dust of flux

e cmployees state many employees would be overcome with the MEK fumes and become intoxicated —

8 hours at this — some employees cleaned coils for the entire shift

could complete 1 — 2 coils per day

then set up to insulate with asbestos, quinorgo, quintax, today Nomax

cut sheet to size, to insulate each turn

coils will go on the pole

shears operator at #26 — would be responsible to slit or shear the insulating material (asbestos etc)

#26 — the slitter in this area was like a Guillotine

wide open room in #26 area — 8 hours/day and employee was at this station doing this shearing job

then take to the hydraulic press — to make square with 200 tonnes pressure

then hook up leads to leads of coil

Turn rectifiers on to bond everything at 135 degrees Celsius in press. 1 hour to complete this — let

cool to 40 degrees C

e clean coil

Next step was to insulate the pole.

e To place Mica on poles had to first heat the plates on the heating pad, then wrap plates around pole —
2 different types of MICA plates which came from Switzerland

Same area — Mica or Class B — M5680 — Epoxy and mica — sheet form
Same as before 6820 and M7068B

After coil was placed on the pole, it was sent to the test areas.

#3 — was a gas oven, #7 was an electrical oven.
#20 — was a gas oven — then went to VPI system — in late 60°s

#20 was actually #17 oven (previous layout)
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#8 Winding Lathes:

ROTOR POLE

5105 red epoxy poles piece insulated with copper coils — tension to pole

usually one operator per lathe

wet winding at this time

5/6 people per shift

reel wire up and insulate with MICA Epon glass paint with red 5105 to bond together first
layer of wire

paint with red epoxy again, between each layer and paint with 5105

lathe is rotating while this process is taking place, guiding wire through it and around poles
Bake in #7 oven — electric oven — for 8 hours at 160 degrees C.

5105- warm to 50-60 degrees C to make spreadable and apply to parts— no ventilation

then back to varnish tank #25 or apply varnish with brush, then take part to #20 oven

fumes emitted here as per employees, the varnish that was applied was Isonel , and baked at
160 degrees C for 8 hours

take side sticks off then apply red 5142 epoxy — 2 hours — air-dry epoxy- cosmetic , finessing
touch up.

toluene 1500 to clean up — each lathe had its own canister, tested, then parts went to varnish
tank #25 — brush off then to large oven #20 — bake , then take out to test, then goes to another
building

toluene 1500 to clean up — again each lathe has own canister

#11 — 4 pole rotor — same as before — 2 man operation— no ventilation for this task
#25 — Isonel tank

0 people working here still eat in this location
0 dipped part - 10 minutes — Brush off excess resin and sent parts to Big Oven #20

#13 — similar to #14 areas in late 1960’s and 1970’s.(Vacuum Pressure Impregnation System- Winding
Area) Refer to EMI 4320 for the detailed description of this process- APPENDIX P

2 shifts, 21-30 people working in this area

low voltage coils were fabricated here

1-6 feet in length

The coils were clean, or debris was vacuumed out with an air hose for preparation - debris
was blown everywhere.

wind coils into stator, air hose stator coils, clean, wind, connect, test, bake , put in VPI tank,
Bake then VPI again (same cycle as previous processes)

connect with solder — either 60/40 or 40/60 lead tin with rosin core (also Connect RTD’s)
then paint with resin flux, not acid flux, solder joints and then tape glass tape (made you itch,
unbearable itchy)

tape with mica mat glass

test

VPI
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oven

Grinding took place in open area with air chisel, to take the icicles off the parts

This was a dusty job, glasses and gloves were worn

Then the leads were burned, brazed to %2 lead — this was conducted by the VPI winders, it took
about /2 hour to complete just one lead

In the early 80’s smoke hogs were brought in to take relief form the fumes

The job was dirty and the smell was heavy in this area as per the employees.

Asphalt coil winding: same process as before
(but different insulation in climate controlled )room — now epoxy versus mica exposure, Mylar mica mat
impregnated with epoxy.

#17: Large Lathe

#18 Winding Area

wind armature same as before see previous decade for details of this process already described.
TIG brazing and TIG welding took place here. An exhaust was in place here; still lots of smoke
PPE in the form of gloves, and jacket were worn at this time, no respiratory protection at this time
4 machines — 4 people on 3 shifts worked as welders, 10 people worked as winders

No big parts- therefore portable welders” were not utilized heavily in this operation

crane was upgraded as well during this time

#26 - shears station no exhaust here, sheets and rolls of any material were processed here

2-3 people -6 people per shift — only 2 shifts and 1-2 people worked on nights

The materials were sheared to insulate or filling slots

apron and gloves were worn but no respirators

there were 2 machines and 1 slitter machine for items over a certain thickness

there was a window and outside door — for ventilation, but this would cause fibres to
disperse rather than be contained

» 2 machines and slitter machine , 2 shears, 1 slitter for anything over certain thickness
» band saw — to cut insulation as well

Cold Room:

Clean area, climate controlled room for high voltage stator coils

15 people worked here per shift

Same processes as previous

Insulation changed here, epoxy versus mica matte impregnated with epoxy refer to EMI 4320
— Appendix P — Stator Winding

Was cold so that people wouldn’t get reactions from the epoxy
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Explosion in Armature — 1971

In 1971, there was an explosion and fire at the Armature Building. One of the VPI tanks was overheated, red
hot as per one of the employees, and exploded when it was doused with cold water by the firefighters. There
was no fire here, only heavy masses of toxic fumes. Epoxy resin fumes were thick in the air. After the fire
department left, the workers, armed with little more than rubber gloves were sent in to clean up the aftermath
of the explosion. Fourteen firefighters who fought the fumes, died some years after this accident occurred, as
per the employees. One person reports that the fumes were so toxic, trees defoliated for many blocks
surrounding the building and that paint blistered off buildings and cars from as far as 2 miles away.

The explosion occurred at approximately 9:28 pm August 1, 1971. The plant was on summer shutdown mode
and mostly maintenance employees were working at this time, on a Sunday afternoon. The VPI storage tank
had a motorized pump in it that was utilized to cool the contents of the tank. The Motor had shut down due to
a thunderstorm, which had cut the circuit to the pump. Hence, the solvent was being mixed but not cooled
Hence, because the pump had shut down, the cooling effect for which it was working was no longer being
administered to the contents in the tank. Hence the exothermic reaction was allowed to reach uncontrolled
temperatures. The contents of the tank then reached a dangerous temperature and caused the lid of the tank to
blow off. The fire department was called in and they put their fire hoses into the tank and from this action —
fumes and gases were given off.

The building was quarantined by this time. The vapours and fumes had vaporized and then condensed like
burned wood. People in the neighborhood who had their windows opened, thought their homes were on fire
due to the smell of the chemicals and fumes everywhere.

As per the document in Appendix J- Confidential information and Testimony of an Armature Winder,
(Notes that were formulated for a patient file -name had been omitted as well as other confidential data) the
following is taken from the employee testimony:

» Paint was literally lifted and hanging everywhere

» All material that had glass, glass tape on it or any open canisters were all discarded due to damage

» Some of the materials became so frail — such as the fiberglass tape — that upon touching the tape, it
disintegrated
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GENERAL AIR MOVEMENT IN THE ARMATURE BUILDING:

The employees state that when they would go home to shower, they would first shower or bath with cold

water, so as to remove the fibres, and then with warm water, so that the fibres would not enter their pores
and skin. EMPLOYEE TESTIMONY

The activities on the ground level of armature such as the use of ovens, VPI tanks, asbestos blankets, other
operations and general air movement in the plant, also contributed to the contamination of air on the
mezzanine level as well. (see appendix U- Document dated December 1957).

DIAGRAM #14A — MOVEMENT OF CONTAMINANTS IN ARMATURE:

VIEW OF MOVEMENT OF CONTAMINANTS FEOM THE FLOOR LEVEL
ACTIVITIES, AND THE MEZZANINE LEVEL ACTIVITIES. THE CRANE OPERATORS
WERE AT A VERY VULNERABLE LOCATION WITH EEGARDS TO THE FLOYW OF
CONTAMINANTS ¢ I THIS BEUIDLIMNG.

|
WINDOWS 4;} A CRATE

\ %_GPERATDR /—\I )
% W % %_ AT

Mezzanine Level

BN

n LD

IF OPENED

—

Cross Section of the Building. Arrows indicate flow of contaminants.
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DIAGRAM #14B - MOVEMENT OF CONTAMINANTS IN ARMATURE

VIEW OF MOVEMENT OF CONTAMINANTS FROM THE FLOOE LEVEL
ACTIVITIES, AND THE MEEZANINE LEVEL ACTIVITIES, THE CRANE OPERATORS
WERF AT A VERY VULNERABLE LOCATION WITH REGARDS TO THE FLOW OF
CONTAMINANTS ¥ THIS BUIDLIG.

. CRANE

WINDOWS _ PEE
CLOSED 1 «} ; £ 7 OPERAIOR :If
A

lp <=1

.

| ;(T\z A

Cross Section of the Building. Arrows indicate flow of contaminants
As per the diagrams above, when the windows were opened, the contaminants would be pushed toward the
lower levels of the armature building (depending on wind direction as well). The pedestal fans would also
cause a similar pattern in terms of the flow of air.  Moreover, when the windows were closed, the
contaminants would be trapped within the building and would have nowhere to be released to the outdoors.
All employees would be subject to the accumulation of the fumes, vapours, dusts and other contaminants,
including the crane operators who would be subject to this accumulation of contaminants as well. The crane
operators wore no protection and their cabins were also not ventilated.

The employees did not have
any fresh air intake or make up
air. The building was
generally under  negative
pressure as there  were
activities that did have exhaust
on them. However, the plant did not have any forced fresh make-up air. The only form of fresh air was
through windows and garage doors. Some of the windows here were just for lighting purposes and could not
be opened, while other windows were operable. Some of the processes required excess heat, so employees
would refrain from having windows opened, thus containing the contaminants within the area and within the
building. The employees also state that when the oven doors were opened or the lids on the VPI tanks from
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downstairs were opened, the fumes from the tank and parts would travel up to the mezzanine areas of the
building and thus the employees on the balcony level would also incur the fumes from the tank and ovens and
other operations.

The portable oven operations required that all sources of outside air be closed so that optimal oven
temperatures could be attained. Hence this would cause all the contaminants in armature to be trapped in the
building, causing a toxic vacuum of dusts, fibres, fumes, vapours, heat and other agents to accumulate in the
building at higher levels than if some windows were left opened.

The ovens in general, on the ground level and the upper levels did not have proper seals. Thus fumes would
escape and enter the various areas of the plant. Hot air rises and thus again, the employees on the upper level
of armature, as well as the crane operators, were prone to the exposure to these fumes as well. The
employees state that when the epoxies were being cured in the ovens, they could see smoke rising from the
ovens. The employees state their eyes, nose and throat would be affected and they would incur burning
sensations as well as headaches. Only after the inauguration of the Occupational Health and Safety Act, were
the employees allowed to leave the areas, until the smoke or fumes dissipated. Before this time, employees
had to stay at their workstations and continue working in the toxic environment.

The employees did have some pedestal fans at their workstation to seek refuge from heat and fibres, or fumes.
However, this would not alleviate the presence of these contaminants. This would in fact disperse the
contaminants to other areas and thus other employees. Moreover, the fans were generally just recirculating
the already contaminated air. (Refer to Appendix U — Document Dated March 2, 1979 — problems with
the usage of Pedestal Fans)

Some employees would break out with rashes and blistering on the skin from the epoxies and thinners.
Some employees reacted so badly that they had open weeping sores from head to toe.

Employees state that they could see fibres, and dust sparkling in the sunlight beaming through the
windows. There was also a haze that could be seen, not blue but smoky and gray in color.

The armature building itself had numerous ovens, tanks, pots and other processes that required local exhaust
ventilation. With this in mind, due to the fact that there were exhausts in place for some devices and no fresh
make up air, this causes a negative pressure environment, where air is taken out of the plant, but no new air is
allowed into the plant, other than by open windows, if there are any.

Armature was located adjacent to the fractional department. Winds would cause the contaminants from
fractional motors to be swept into the armature building. The fractional department was located adjacent to the
armature department and was at about 30 feet in height. The fumes that would be exhausted out of the vents

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

60/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30t, 2006

from the ovens, on the armature roof top, would be infiltrated into the fractional building, depending on
wind direction, especially if a northern breeze. Neighbors on Park Street would also complain of fumes from
the armature department as they would be subject to the fumes as well.

In February, 1988 from Rob Baker — regarding — New VPI resin in Building 10 (Appendix U), a GE
memo was circulated amongst management personnel discussing the plausibility of placing exhaust systems
in either Building 10 or Building 7. However, as per the memo, the writer states:

Also, this document further gives evidence of the presence of vinyl toluene in the processes carried out by
Armature employees at this time, 1988.
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6.0 CHEMICAL AND PROCESS ANALYSIS AND LITERATURE REVIEW

As the focus of this Department Wide Retrospective Exposure Profile is for Cancer and other Occupational
Diseases in the Armature 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. Other variables such as the lack of protection in the form of the three major
Industrial Hygiene Controls, i.e. Engineering Controls, Administrative Controls and Personal Protection are
also taken into account. Without these controls, the exposure to chemicals in all their forms (solids, liquids
and gases) and their decomposition products when heated and their impact on human health is studied herein.
Due to the 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 which may not be
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. Due to the vast amount of research available for some processes, the
processes are studied in some cases and in other areas, the individual chemicals are studied. Where adequate
evidence and use of a chemical or its presence in the department is not made clear, the chemical has not been
analyzed in this report. However, the detrimental effects of those chemicals that have not been analyzed
herein should not be overlooked as potential contributors to the diseases and impairment incurred by the
employees in this department. 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.

Some MSDS sheets have been available to OHCOW and have been added to the Appendix M for your
perusal. Some MSDS have been added to demonstrate the presence of the contaminant in the plant to provide
evidence that the chemical was present.
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COPPER:

Copper was a major component of the armature department. It was wound and wires were ground, sheared,
formed and covered on poles and other parts of the armature’s products being fabricated. With all these
different types of processes, copper was seen in its many different forms throughout the department. The
National Safety Council, 2004 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 pain, vomiting, nasal

perforations and dermatitis

Copper fumes and dust can irritate the upper respiratory tract, congestion 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 can lead to upper respiratory tract irritation and nausea, including a
metallic taste in mouth (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 result 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).

vV VYV

A\

Welding and grinding copper containing materials is of great importance here, as this process was carried out
vigorously in the Armature Department. The welding of coils within the individual slots, coil leads, brazing
and soldering, were all activities that contributed to the contaminants in the armature department and thus
employee exposures.

As per ATSDR, 2004, “ if you grind or weld copper metal, you may breathe high levels of copper dust and
fumes.” Due to the fact that employees ate, drank and smoked at their workstations, copper would not only
be inhaled, but it would also be ingested as well. Copper can enter your body when you drink water or eat
food or other substances that contain copper. Copper can also enter your body if you breathe air or dust
containing copper. Long-term exposure to high doses can be harmful. Long-term exposure to copper dust can
irritate your nose, mouth and eyes and cause headaches, dizziness, nausea and diarrhea. The occupational
exposure limit for copper is 0.1 mg/m3 for copper fumes and 1.0 mg/m3 for copper dusts.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

63/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

In terms of welding copper, Moreton, 1977 reviewed the following:

e Copper fume fever similar to metal fume fever from other heavy metals consists of
upper respiratory tract irritation, metallic taste in the mouth, nausea and fever.
e The review states that arc welding fumes generate large amounts of copper fumes

What is of principal importance here is that the welding operations that take place can have toxic interactions
with the contaminants already present in the air or in close proximity to the welding processes. As per the
layout provided for 1960°s (Appendix C), there was a welding section in this department as denoted by the
north west corner of the layout. Furthermore, there was also a portable welding operation as well, as the
large stators would require welding, and thus the employees would have to enter the armatures, and other
circular parts, to weld the coils within slots as described in Section 5 of this report. As per Sjogren, B, 1988:

e Welding in atmospheres contaminated with halogenated hydrocarbons used as degreasing
agents caused decomposition of these chemicals into hazardous byproducts. Disorders
associated with welding exposures were pulmonary edema, chronic bronchitis, emphysema,
pneumonia, asthma, welder’s lung and metal fume fever

e Soldering and brazing involved the use of lead and tin in soft solders and copper and zinc in
hard solders and were considered responsible for asthma among electronics workers.

Furthermore, due to the fact that part of the welding operations on the stators, and various armature windings
already had epoxy coatings, with heat application, this would also cause the epoxies to react as well. This is
supported by National Institute of Health, 2004: thermal degradation of coatings include: Bisphenol A and
methacrylates (epoxy paints and primers), formaldehydes and aldehydes (all paints).
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ISONEL 51:

An MSDS for this product has been retrieved from VON ROLL ISOLA company, care of Schenectady
International Inc., one of the previous suppliers to GE Peterborough. The MSDS indicates that the major
substances in this formulation include Xylene (mixed) and Mineral Spirits. Furthermore, the MSDS indicates
that the material capable of release during processing is Formaldehyde. The MSDS is dated 1996. An older
version was not available from GE members.

Moreover, documents were presented to OHCOW that have been included herein which demonstrate further
that formaldehyde was a component of Isonel 51 and further indicates that IARC, NIOSH consider Isonel 51
to be a carcinogenic solvent due to it’s ingredients ( Appendix Q).

A briefing provided by Schenectady International states the following with regards to the uses and properties
of ISONEL 51:

.AIsonel 51 is a high —temperature modified polyester varnish for use in conventional dipping and bake
applications. It is designed for thermally superior performance on stators, armatures, transformers
and for-wound coils. Isonel 51 cures in two to eight hours at 300-400F, the actual cycle depending on
oven efficiency and the weight and shape of the treated unit.

The effects of xylene are discussed forthwith in the solvents section of this report. Mineral spirits and
Formaldehyde are discussed as follows:

FORMALDEHYDE:
As per IARC Monographs — 2004 — the following data is pertinent to note with regards to Formaldehyde:

e Widely used in the production of resins that bind wood products, in plastics and coatings

e Low levels of formaldehyde have been encountered during the manufacture of man made vitreous
fibres (MMVF), abrasives and rubber and formaldehyde production industries

e A very wide range of exposure levels have been observed in the production of resins and plastic
products

e Nasopharyngeal cancer mortality was statistically significantly increased in a cohort study in the
United States industrial workers exposures to formaldehyde and was also increased in 2 other US
studies and Danish Cohort Studies

e 5 of 7 case —control studies found elevated risk for formaldehyde exposure

e The Working Group concluded that there is sufficient evidence in humans that formaldehyde causes
nasopharyngeal cancer.

e A greater incidence of leukemia in 2 cohorts of US industrial workers and US garment workers was
found recently, but not in a 3™ cohort of UK chemicals workers. The Working Group concluded that
there is strong but not sufficient evidence for a causal association between leukemia and occupational
exposure to formaldehyde.

e Formaldehyde is genotoxic in in-vitro models, animals and humans

e C(Cell proliferation increased substantially at formaldehyde concentrations higher than 6 ppm in rats
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e The Working Group concluded that both genotoxicity and cytotoxicity have important roles in
carcinogenesis of formaldehyde in nasal tissues.

From previous studies on Formaldehyde, the following was found:

e As per OSHA, 2002, formaldehyde is a potential human carcinogen. Airborne
concentrations above 0.1 ppm can cause irritation of the eyes, nose and throat.

e Skin exposure causes various skin reactions including sensitization.

e exposure to formaldehyde gas can cause irritation of the eyes and respiratory tract,
coughing, dry throat, tightening of the chest, headache and sensation of pressure in the
head and palpitations of the heart

e exposure occurs primarily by inhaling formaldehyde gas or vapor from the air or by
absorbing liquids containing formaldehyde through the skin (NCI, 2004)

e In 1987 the US EPA classified formaldehyde as a probable human carcinogen under
conditions of unusually high or prolonged exposure. Since that time, some studies of
industrial workers have suggested that formaldehyde exposure is associated with nasal
cancer and nasopharyngeal cancer and possibly leukemia. (NCI, 2004)

e In June 2004, IARC reclassified formaldehyde as a known human carcinogen (IARC,
2004-June)

e Several NCI studies found professions with potential exposure to formaldehyde caused
workers to be at an increased risk for leukemia and brain cancer compared with the
general population. A study of 12,014 textile workers conducted by NIOSH, found an
association between the duration of exposure to formaldehyde and leukemia deaths.
However in a separate cohort study of 11,039 British industry workers, no association
was found between cumulative formaldehyde exposure and leukemia deaths ( NCI,
2004).

e cexposure to 0.1 to 5 ppm causes irritation of the eyes, nose and throat

e Exposure to above 20 ppm can cause severe lacrimation, burning in the nose and throat
and breathing becomes difficult.

e Chronic exposures can cause dermatitis and sensitization of the skin and respiratory
tract.

e Formaldehyde is a sensitizing agent that can cause an immune system response upon
initial exposure. It is a suspected human carcinogen that is linked to nasal cancer and
lung cancer. Subsequent exposure may cause severe allergic reaction of the skin, eyes,
and respiratory tract. (OSHA, 2002).
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The MSDS from Schenectady company, indicates if HCL is in the plant then formaldehyde will react
to form a carcinogen. (Appendix Q)

Formaldehyde can react with HCL to form BIS-CHLOROMETHYL ETHER, a carcinogen.

As per the MSDS in section Q, section 12B indicates Formaldehyde’s incompatibilities. It states that
Formaldehyde can react with HCL to form BIS- Chloromethyl Ether, a carcinogen. Muriatic Acid, HCL,
was utilized in this department and is a common solvent utilized in many industrial settings. The presence of
HCL in this department or its creation through chemical reactions with other solvents, is also plausible here,
and thus the reaction with Formaldehyde cannot be overlooked.

As per ATSDR, bis-chloromethyl ether causes lung cancer and other tumors in people and animals. The
Department of Health and Human Services (DHHS) has determined that bis-chloromethyl ether is a known
human carcinogen. (taken directly from: ATSDR: http://www.atsdr.cdc.gov/tfacts128.html.
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MINERAL SPIRITS:

As per the MSDS that was provided by VON ROLL ISOLA, care of Schenectady , the following is
listed with regards to exposure to minerals spirits:
» May cause respiratory tract irritation
= Lung irritant
* May cause eye irritation, skin irritation, nervous system effects, blood
chemistry changes and affects to the mucous membranes.

Of importance here is that although this agent was utilized for dipping or coating purposes, it was also
later baked, cured and even sanded. There are other means by which exposures to the decomposition
products in this material can occur.

SHELLAC:

Shellac’s natural resin binder is produced by the lac insect. Shellac uses ethanol, an alcohol solvent
made from corn. During application, vapours from the ethanol can irritate the eyes and respiratory
tract system . It is pertinent to note here that some shellac can also be made with methanol, a
powerful toxin also known as wood alcohol. (GreenHomeGuide GHC, 2005).

WOOD ALCOHOL - METHANOL:

Methanol was utilized as an agent to soak some of the items used for insulating the armature products.
Hence, the effects of methanol must also be analyzed in this REP as it would have been a contributor
to exposures incurred by the Armature employees.

Methanol and its properties and health effects are described below as per the sources listed:

As per the Office of the Environmental Health Hazard Assessment (OEHHA) 2003 the following
information is taken directly to demonstrate the health effects of methanol exposure:

Methanol is used as an industrial solvent; solvent for shellac and some paint and varnishes; a
component of paint removers; lacquers and inks

Methanol is readily absorbed following ingestion, inhalation or dermal exposure and the toxicity is the
same regardless of the route of exposure.

Methanol is a defatting agent causing skin to become dry and cracked. Signs of systemic poisoning
may be delayed 8-36 hours after initial exposure.

It can cause permanent damage to the optic nerve and central and peripheral nervous system with just
a single acute exposure.

Methanol can also have cumulative toxicity with repeated exposures.

A Material Safety Data Sheet obtained from Mallinckrodt Chemicals (MSDS No. M2015) Appendix T
indicates the following with regards to Methanol:
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e A slight irritant to the mucous membranes. Toxic effects exerted upon nervous system, particularly
the optic nerve. Once absorbed into the body, it is very slowly eliminated. Symptoms of
overexposure may include headache, drowsiness, nausea, vomiting, blurred vision, blindness, coma
death. A person may get better but then worse again up to 30 hours later.

e Decomposition products: CO, CO2 and Formaldehyde.(this is supported by another MSDS provided
in Appendix T from SPI Supplies Division — Structure Probe, Inc.
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OHCOW 1997 — MSDS INFORMATION FROM GE
PREPARED BY Lou Ritlik: see attached tab

An important document which consists of a 1997 OHCOW investigation is provided here. The Industrial
Hygienist (IH) had access to GE MSDS representative of that time and retrospective for select compounds
that were utilized in the department and which are vital to the REP. Please refer to the tab for the review
of chemicals present in the MSDS sheets and thus in the Armature department.

Memorandum from Lou Ritlik — Industrial Hygienist
To: Dr. Roland Wong - OHCOW
Date of Report: July 29, 1997

This memorandum addresses the review of material safety data sheets provided to OHCOW at this time for
review. The writer describes the various chemicals and the means by which they could induce tumor
initiators or tumor promoters.

The following chemicals are reviewed: Refer to the following Tab. The Author of the document was
presented with MSDS that were available at that time in 1997, for review of the chemicals present at that time
and retrospectively. As many MSDS were not made available today, this 1997 document is very pertinent
and vital to this report.

The chemicals present in the MSDS investigation in 1997 were the following:

Dicumyl Peroxide (Insulating Varnish)

Methyl Ethyl Ketone Peroxide (see below for more information)
Pole of Peroxide in DNA Damage Caused by Asbestos
Triethylenetetramine
Chromic Acid
Styrene and Styrene Oxides

Supplemental Information has been investigated for some of the chemicals mentioned above:

TRIETHYLENETETRAMINE
Supplemental Information on TETA:
As per the ILO’s ICSC (April 2005) card for TETA the following is stated:

e This substance decomposes on burning, producing toxic fumes
including nitrogen oxides. This substance is a strong base and
reacts violently with acid and is corrosive. Attacks metals such as
aluminum, zinc, copper and its alloys.

e Symptoms of lung edema often do not become manifest until a
few hours have passed and they are aggravated by physical
effort.
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e Repeated or long-term exposure may cause skin sensitization and
or asthma.

e Hazardous decomposition products are carbon monoxide, carbon
dioxide, and nitrous gases

Please note, as per the actual MSDS received by OHCOW from GE, hydrogen cyanide is also listed as a
decomposition product of TETA. Appendix M

HYDROGEN CYANIDE:

As per the CDC, 2003, Hydrogen Cyanide irritates the eyes and respiratory tract. Cyanides poison the
vital organs of the body, such as the lungs and heart, including areas of the brain that regulate proper
functioning of those organs. Exposure may result in convulsions, unconsciousness and death. The
vapours will be absorbed by the eyes. Other signs of exposure include:

e Headache, dizziness, confusion, nausea, shortness of breath, convulsions, vomiting, weakness,
anxiety, irregular heartbeat, tightness in the chest.

As per the ATSDR, 2005 the following is stated with regards to Hydrogen Cyanide:

Hydrogen cyanide is absorbed well by inhalation and can produce death within minutes
Substantial absorption can occur through intact skin if vapour concentration is high or with
direct contact with solution, especially at high ambient temperature and relative humidity

e Persons whose clothing or skin is contaminated with cyanide containing solution can
secondarily contaminate emergency response personnel by direct contact or through off-
gassing vapor.

Hydrogen cyanide is highly toxic by all routes of exposure and may cause abrupt onset of
profound central nervous system (CNS) damage, cardiovascular and respiratory effects,
leading to death within minutes

Hydrogen cyanide acts as a cellular asphyxiant. By binding to mitochondrial cytochrome
oxidase, it prevents utilization of oxygen in cellular metabolism. The CNS and myocardium
are particularly sensitive to the toxic effects of cyanide.

CHROMIC ACID (refer to Tab)

Chromic acid is a hexavalent form of chromium and has been classified as a carcinogen by the
National Institute for Occupational Safety and Health (NIOSH) (NIOSH 1977). Chromic acid is also a
powerful irritant, and repeated exposures can lead to respiratory and dermal sensitization reactions
which are allergic reactions affecting either the skin or breathing (Proctor, 1988). As per NIOSH,
2005, routes of exposure with regards to chromic acid include, inhalation, ingestions, skin and/or
eye contact. Symptoms of exposure include, irritation to the respiratory system, nasal septum
perforation, liver, kidney damage, leukocytosis, leucopenia, eye injury, skin ulcer, sensitization
dermatitis, potential occupational carcinogen. (refer to Tab for more information)
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STYRENE AND STYRENE OXIDE:

Supplemental information on styrene:

Styrene, also known as vinyl benzene, has an irritant effect on mucous membranes and skin.
Inhalation of high concentration may result in transitory CNS depression, with pre-narcotic symptoms.
Chronic neurotoxic effects have been reported with repeated exposure to relatively high levels in the
boat-construction industry. Contact allergy to styrene has been reported (Sjoborg et al., 1984). The
metabolic transformation of styrene is characterized by its conversion to styrene 7,8- oxide by the
mixed function oxidases and the cytochrome p-450 enzyme complex. Styrene 7,8-oxide is mutagenic
in several prokaryotic and eukaryotic test systems. It has been shown to produce single strand breaks
in DNA of various organic in mice (Solveig-Walles and Orsen, 1983). Chromosome aberrations and
sister chromatid exchanges were reported to be significantly increased in several studies of styrene-
exposed workers. (Xiao and Levin, 2000). It is important to note that a typical polyester resin contains
40-60% styrene (Government of Western Australia, 2003). Furthermore, as per the manner in which
GE Armature employees applied some of the resins to the armatures, stators and other products that
were fabricated in this department, i.e. Via hoses, roller brushes etc., the following is stated by the
Government of Australia in terms of exposure:

The wet spray processes involved the application of styrene-based resin with spraying or by rollers an
brushes. Large amounts of styrene vapour are given off during the application and curing states of
these processes. As a result, employees will be exposed to excessive amounts of styrene unless
adequate ventilation is provided.

e Styrene consists of a benzene ring with an ethylene group substitution

e Styrene is used as a solvent for synthetic rubber and resins, as a chemical intermediate and as a raw
material in manufacturing polymerized synthetic plastic materials

e Main target organ for workers exposed to styrene is the central nervous system.

As per Hogstedt., B et al., 1979, chromosome aberrations caused by styrene exposure were studied:

e Workers manufacturing fiberglass-reinforced polyester resin boats were exposed to a number of
solvents including styrene and MEK peroxide.

e Chromosomal aberrations were significantly more frequent in the workers than in the comparisons,
with no correlation between exposure time and total number of aberrations.

e The authors concluded that the manufacture of polyester resin boats is associated with an increased
frequency of chromosomal aberrations and possibly with cancer, as well as genotoxic effects on germ
cells that would not appear until subsequent generations.
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As per ACC-CHEM Laboratories, the following is stated about styrene:

e Major reactive solvent in a variety of uses for reinforced plastics manufacturing
e Exposure occurs by skin contact as well as inhalation of vapours and dusts
e (astrointestinal symptoms can occur in addition to toxic hepatitis and peripheral neuropathy

As per Dillon Consulting Report for Working Safety with Casting Resins:

e Polyester resin contains styrene monomers (usually 30-60%) and a catalyst is added MEKP to
accelerate the polymerization reaction.

e Primary hazardous chemicals and material included in these resin systems are styrene, MEK peroxide
and fiberglass dust.

e If a worker is exposed to styrene over a long period of time, it can affect the CNS system, damage
kidneys, liver, nerves, and the gallbladder.

Long-term exposure (3.2-10 years) to small quantities of styrene (1-10 ppm, whereas a person manufacturing
polystyrene may receive 50-100 ppm over an 8 hour period) cause a wide spectrum of adverse health effects
including neurotoxic, hematological (low platelet and hemoglobin values), cytogenic (chromosomal and
cytogenic abnormalities) and carcinogenic effects. Neurotoxic effects include fatigue, nervousness, difficulty
sleeping, poor performance on memory and stimuli response tests and nerve conduction velocity
abnormalities. Other effects include low platelet and hemoglobin values, chromosomal and lymphatic
abnormality at levels below 50 ppm (Polystyrene Production, 1996).

A 45 year old male exposed to styrene monomer vapours for five years developed a burning sensation in the
lower portion of his feet and a feeling of walking on inflated balloons of cotton. Upon examination there was
evidence of total demyelation. (Behari et al. 1986).

A study of neurotoxicity of toluene and styrene notes that these aromatic hydrocarbons have unsuspected long
lasting neurological effects. The accumulation of these highly lipid soluble materials in the lipid- rich tissues
of the brain, spinal cord and peripheral nerves was apparently correlated with acute or chronic functional
impairment of the nervous system (O’Donoghue, JL., et al. 1985.)
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TAB #1
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ASBESTOS:

This section gives a preliminary review of asbestos, as well as asbestos carding operations. Due to the
fact that the carding operations in Wire and Cable were not properly controlled, it was stated by many
employees that the main aisle in this plant, i.e. Inside Works avenue, was a pathway along which
contaminants traveled in and out of departments (see Appendix A), due to the narrow constriction and
lack of ventilation in the various areas and lack of exhausts etc. Hence the fibres could have been
transported to other areas of the building as well. Moreover, other processes specific to Armature will
also be discussed here. In addition, due to the fact that some employees were transferred from
armature to Wire and Cable, during Lay off periods, it is pertinent to include this operation of Wire
and Cable in this section as well.

Backgrounder information - ASBESTOS CARDING - this section denoted in green on Asbestos is
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.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

75/238
Final Edition Print Date/Time: Feb. 6,2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30t, 2006

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.

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.
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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 | Textile Plant
(f/ce)
1 2 3 4 5 6 7 8 9

Fiber A 38.1 12.3 23.3 34.0 - 8.1 7.6 35.5 11.8
preparation

B 15.0 10.0 13.3 18.3 - 3.0 4.5 17.0 2.6
Carding A 18.1 13.6 20.6 32.9 - 6.0 17.2 28.2 8.3

B 10.2 9.21 3.3 15.2 - 3.5 8.1 13.4 2.0
Spinning A 9.6 4.1 20.2 29.8 - 5.1 24.8 20.8 7.4

B 6.6 3.2 18.9 15.7 - 3.5 10.8 10.5 1.8
Twisting A 9.3 6.9 15.8 514 - 4.8 259 16.7 3.1

B 6.4 52 7.5 22.4 - 3.3 12.9 7.2 1.1
Winding A 11.7 4.4 9.6 28.6 - 4.5 25.7 7.9 3.6

B 7.5 3.9 8.9 17.5 - 3.2 11.7 2.7 1.3
Weaving A 7.7 7.0 2.9 33.8 4.5 2.9 9.5 8.1 2.9

B 4.8 3.1 2.3 17.8 3.9 2.2 5.7 3.0 1.5

Note: A = total fibers
B = fibers longer than 5 um

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 Without controls With controls
fibers > 5 um/cc fibers > 5 um/cc
Fiber preparation 26.2-178.0 58-17.2
Carding 10.8 —22.1 43-9.0
Spinning 4.8-8.2 4.8-6.7
Twisting 24.6 -36.0 54-179
Winding 4.1-209 4.1-84
Weaving 5.3-30.6 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.
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Intimate work with Asbestos insulated tape

(Appendix P: Engineering Manufacturing Instructions: 4320 — Stator Winding —gives a clear demonstration
and evidence of how intimately the employees had to work with the various products for insulation into the
stator slots as well as how detailed each job task was.

Asbestos Cutting operations for the slots and other miscellaneous insulating requirements for the

Armature Department:

A study concerning exposure to asbestos during bandsawing of gasket material was completed by Fowler in
May 2000. The following was reported (taken directly from the report):

A simulation of bandsawing sheet asbestos gasket material was performed as part of a retrospective
exposure evaluation

The work was performed by bandsawing a chrysotile asbestos neoprene gasket sheet, purchased in
1996, with a 16 inch woodworking bandsaw inside a chamber.
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In contrast with findings from studies examining manual handling of gaskets, airborne asbestos
concentrations from this operation were found to be well above current Occupational Safety and
Health Administration permissible exposure limit (PEL) of 0.1 f/mL and the Ceiling PEL of 1.0 f/mL.
Although some encapsulation effect of the neoprene matrix was seen on the particles in the airborne
dust, unencapsulated individual fiber bundles were also seen.

The author concludes that the airborne asbestos concentrations arising from this work were quite high
and point to the need for careful observation of common sense precautions when manipulation of
asbestos-containing materials are machined.

Results:

Personal air concentration of fibres greater than Sum during bandsawing were between 2.2 and
4.9f/mL by Phase Contrast Microscopy (PCM). The personal air concentration by Transmission
Electron Microscopy (TEM) were higher at 22.2 — 49.3 f/mL for all asbestos fibres and 8.2-
17.6f/mL for fibres greater than S um. Area sample results were: 0.75 — 2.3 f/mL by PCM and
5.7 -7.6 f/mL by TEM.

The study here involved a simulation in an isolation chamber. What needs to be noted here is that the years
prior to ventilation and engineering controls being implemented on the bandsaw would have caused
significant fibre production and thus exposure to the employees. The numbers reflected in the Fowler study,
give an overview of what is expected when ventilation is involved. It can be extrapolated from this
information, that without ventilation, the fibre concentrations would thus be much more significant.

Furthermore, a study by Longo et al. in 2002 found the following with regards to fibre release during the
removal of asbestos containing gaskets: work practice simulation.

Work practice studies were conducted involving the removal of asbestos-containing sheet gaskets
from steam flanges. These studies were performed to determine the potential exposure levels to
individuals who have worked with these types of materials in the past and may still work with these
products today.

The simulations show substantial asbestos fiber release using scraping, hand wire brushing, and power
wire brushing techniques during the gasket removal process.

The range of concentration was 2.1 to 31.0 fibres/cc greater than 5 micrometers when measured by
Phase Contrast Microscopy (PCM). These results contrasted with the few reported results in the
published literature where lower airborne asbestos levels were reported. In these studies, the airborne
asbestos fiber levels measured in many of the samples exceeded all current and historical Occupational
Safety and Health Administration (OSHA) excursion limits (15-30 minutes) and some previous
permissible exposure limits (PEL) based on eight-hour time weighted average standard.

The report further states that individuals who performed this type of work in the past may have been
exposed to higher amounts of asbestos levels than previously suspected.
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Compressed air hose usage and housekeeping:

The Coordinating Committee for Automotive Repair (CCAR) a non-profit government, industrial and
educational group for the automotive service industry, estimates that using a compressed air hose to clean
drum brakes can release up to 16 million asbestos fibres in the cubic meter of air around a mechanics face:
Source: US EPA, Asbestos Action Program, 2005. CCAR, 2005). Even hitting a brake drum with a hammer
can release over a million asbestos fibers.

Working in proximity to Asbestos Exposure:

Magnani et al., 2000 studied non-occupational exposure to asbestos and malignant pleural mesothelioma. The
following was found in this study:

e A population —based case-control study was carried out in six areas from Italy, Spain and Switzerland

e Information was collected for 215 new histologically confirmed cases and 448 controls.

e In 53 cases and 232 controls without evidence of occupational exposure to asbestos, moderate or high
probability of domestic exposure was associated with an increased risk adjusted by age and sex: odds
ratio (OR) 4.81, 95 % confidence interval(CI) 1.8-13.1.

e These statistics correspond to three situations: cleaning asbestos contaminated clothes, handling
asbestos material, and presence of asbestos materials susceptible to damage.

e Living between 2000 and 5000 meters from asbestos industries or within 500m of industries using
asbestos could also be associated with an increased risk. It is suggested that low-dose exposure to
asbestos at home or in the general environment carries a measurable risk of malignant pleural
mesothelioma.

This would have been true of employees who worked directly with the asbestos blankets or were in the
vicinity of the portable oven activities when the blankets were put on or off the equipment, as well as
employees who worked with or in close proximity to the asbestos bandsawing operations; wire stripping,
winding, cutting, welding, grinding operations.
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World Health Organization (WHO) — Jan. 2005:

The WHO have studied the uses of asbestos worldwide and illustrate the potential exposure levels to asbestos
through various machining methods that can assist in quantifying the exposures realized by a department
handling asbestos impregnated materials. The following data are made available by WHO:

Typical Uses of Asbestos:

WHO states the following concerning Asbestos:

Boilers and heating vessels
Cement pipe

Clutch, brake, and transmission components
Conduits for Electrical Wire
Pipe covering

Roofing Products

Duct and Home Insulation
Fire Protection Panels
Furnace Insulating pads
Pipe and Boiler Insulation
Sheet vinyl or floor tiles
Underlay for sheet flooring

Exposure Levels:

The US Occupational Safety and Health Administration (OSHA) standard for asbestos in the workplace is set
at 0.1 fibres/ml of air as the 8 hour Time Weighted Average.

The UK Health and Safety Executive have set their exposure limits in separate categories for both amphibole
asbestos minerals and for chrysotile:

Amphibole: Short-term exposure is set at 0.6 f/ml averaged over any continuous 10 minutes
Long-term exposure limit is set at 0.2 fibres/ml averaged over any 4 hours

For Chrysotile, the short-term exposure limit is 0.9 fibres/ml averaged over any 10 minutes
Long Term exposure limit is 0.3 fibres/ml averaged over any 4 hours
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Activities that can release fibres:

The WHO lists the following as activities, which will cause the release of asbestos fibres:

e Low-density materials such as asbestos containing thermal insulation for pipes and boilers, some wall
or ceiling plasters and, some ceiling tiles are friable and can crumble under hand pressure. These
materials can release high concentrations of fibres when damaged or disturbed e.g. during
maintenance, renovations or demolition work.

e High density, hard materials in which asbestos fibres are embedded in a matrix, such as asbestos
cement pipes and sheets. Floor tiles and ceiling materials are less likely to release fibres unless they
are disturbed.

e Sawing, drilling, crushing, scraping and sanding asbestos containing materials are particularly
likely to release respirable fibres and dust.

e Small diameter fibres and particles may remain suspended in the air for a long time and be
carried long distances by wind or water before settling down.

This last fact gives more leverage to the notion with regards to the fibres traveling through the Inside Works
Avenue, contaminating various areas or various areas within the armature department alone. The
housekeeping techniques would have distributed the fibres to other areas, and at a later time the fibres would
settle, or be inhaled by employees (respirable), settle on employee’s clothes, on machinery, and again be re-
suspended when disturbed.
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TABLE 3. (WHO, 2005): LIKELY FIBRE CONCENTRATIONS RESULTING FROM DIFFERENT
KINDS OF WORK ON ASBESTOS CONTAINING MATERIALS.

Job I Likely fibre concentrations (fibres/mL)
Asbestos cement containing only chrysotile

Machine sawing with exhaust ventilation (LEV) Up to 2

Hand sawing asbestos cement with LEV uptol

Machine cutting asbestos cement without exhaust ventilation up to 25

Asbestos insulating board (AIB) containing amosite asbestos

Careful removal of whole AIB up to 3
Breaking and ripping out AIB 5 to 20
Hand sawing AIB 5 to 10

Asbestos coating and lagging

Well-conducted controlled wet stripping using manual tools (unless a uptol
dry patch is hit or lagging becomes detached)

Well-conducted controlled wet stripping using power tools (unless a dry | up to 10
patch is hit or lagging becomes detached)

Stripping pipe or vessel lagging - partially wetted or dry areas present up to 100

As per the following reference collected from WHO, 2005
“Asbestos is a proven human carcinogen as per the International Agency for Research on
Cancer (IARC Group 1). No safe level can be proposed for asbestos because a threshold is not
known to exist.

If no safe level can be proposed at this time with regards to asbestos, it is clear that engineering controls and

personal protective equipment are the least measures that could be taken to try to prevent against exposure.

As with all Industrial Hygiene procedures, before any personal protective equipment is required to be worn by
employees, proper engineering controls must be put in place to ensure that control of the contaminant is
taking place at the source.
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WHO, 2005 demonstrates the following as measures that should be taken when working with asbestos:

Where reasonably practical to do so:

e Enclose the work area and keep it under negative pressure

e Use controlled wet removal methods (e.g. water injections, damping down the surface to be worked
on)

e Use a wrap-and- cut method or glove bag technique where appropriate

o Use measures which control the fibres at source for instance, by using type H vacuuming
equipment directly attached to tools but failing this, hand held by a second employee right next to
the source emitting the fibres (known as shadow vacuuming).

e YOUSHOULD REMEMBER THAT DRY REMOVAL PROCESSES ARE UNACCEPTABLE.

It was mentioned by employees in the Armature department as well as many other employees during the
course of the Intake Clinic and thereafter, as well as in the process section of this report, that dry sweeping
by hand was a common method for housekeeping practices in this department as well as other areas of the
plant. Furthermore, a powered electrical sweeper would travel along the main aisles of the department and
the plant to sweep, thus distributing the fibres within the department was well as other areas of the plant and
potentially outdoors.

Moreover, compressed air hoses were used commonly to clean up after work tasks were completed. These air
hoses were either used to clean up the workstations, the fibres in any other underlying areas and the
employees clothing and body parts as well. This action in and of itself distributes and moves fibres back up
into the air space and thus causes even more fibre resurrection rather than removal.

Finally, the employees wore the same clothes to and from work. Given this point in and of itself, the
employees would contaminate other areas of the department, the plant itself, the outdoor areas, their means
of transportation and their homes and family members as well.
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The International Programme on Chemical Safety for Chrysotile Asbestos reports a significant amount of
data about exposure models, estimates of fibre release during various processes etc. Some of the data is
provided directly from the report (IPCS, 1998).

e Workplace concentrations were very high when monitoring first began (in the
1930s).

Friction products

Skidmore & Dufficy (1983), based on simulated past conditions (Table #4), and McDonald
et al. (1984) reported data on workplace exposures during friction product
manufacturing. McDonald et al. (1984) reported that in the 1930s estimated average dust
levels were 35-180 mpcm (1-5 mpcf) in 67% of analyzed locations, while in the 1960s
average dust levels were below 7 mpcm (0.2 mpcf) at 38% of locations and below 18 mpcm
(0.5 mpcf) at 67% of locations in which measurements were obtained.

Table #4. Average concentrations of chrysotile fibres (f/ml) longer > 5 pm from woven Asbestos
products during various periods

Pre-1931 1932-1950 1951-1969 1970-1979
Storage/distribution &gt20 2-5 2-5 0.5-1
Preparation &gt20 0-20 2-5 1-2
Impregnation/forming &gt20 2-5 1-2 0.5-1
Grinding &gt20 5-10 2-5 0.5-1
Drilling, boring &gt20 2-5 1-2 1-2
Inspection &gt20 2-5 1-2 0.5-1
Packing &gt20 1-2 0.5-1 &I1t0.5
Office/laboratory 10-20 &1t0.5 &1t0.5 &I1t0.5

From the data in Table #4 above, it is clear that the fibre concentrations over the years would have decreased
from the original time they were first measured. As pre 1931 the levels could not be recorded or tabulated in
this report, it is safe to estimate that the fibre levels would have been higher than those in the proceeding
decades as stronger prevention and engineering controls methods were being implemented.

Skidmore & Dufticy (1983)

Kimura (1987) reported geometric mean fibre concentrations of 10.2-35.5 f/ml in 1970-1975, and 0.24-5.5
f/ml in 1984-1986 in spinning and grinding of friction products in Japan.

Likewise, the products that were being handled by the GE employees in armature ranged from asbestos
boards, to copper coated wires to rolls of copper and asbestos covered wire reels to asbestos blankets for
heating, asbestos gloves etc. The products being utilized were manipulated to different shapes, heated,
handled by hand, dipped in resins and varnishes, bandsawed, twisted and turned in binding machines and
handled on even more intimate levels with regards to placing asbestos wedges between slots of the armatures
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and stators etc. With all this in mind, being in the same department, the exposure levels would be additive in
nature on a daily basis, given that all these process were conducted in the same vicinity. The air blowing, dry
sweeping and lack of engineering controls would cause the fibres to disperse to different locations of the
building and thus cause bystander exposure to occur as well.

A considerable number of reports have included airborne asbestos concentrations during maintenance and
replacement of vehicle brakes. In the early period, poor or no engineering control measures were utilized,
resulting in high total dust exposure, especially during grinding of brakes and compressed air blowing off
dust, both operations of very short duration. Significantly, lower levels were measured when engineering
controls were introduced. An overview of air concentrations measured during maintenance and replacement
of asbestos-containing vehicle brakes is presented in Table #5.

Table #5. Asbestos air concentrations measured during maintenance and replacement of vehicle brakes

Mean concentration Comment Reference

(f/m)

3.82 grinding truck brakes Lorimer et al., 1976

15.9a blowing off Lorimer et al., 1976

3.82 grinding Rohl et al., 1976

16.02 blowing off Rohl et al., 1976
2.52 dry brushing Rohl et al., 1976

> Ja 17 of 19 operations Menichini & Marconi, 1982

> 2a 11 of 19 operations Menichini & Marconi, 1982

0.09P fibres longer than 5 pm Jahn et al., 1985

6.22 blowing off, grinding Jahn et al., 1985

0.03p Ffibres longer than 5 um Elliehausen, 1985

0.06° Ruhe & Lipscomb, 1985

< 0.5 TWA Cheng & O"Kelly, 1986

0.13 max imum Cheng & 0"Kelly, 1986

4-52 fibres longer than 5 pm, blowing off, grinding Rodelsperger et al., 1986
5-102 fibres longer than 5 um, blowing off, grinding, trucks Rodelsperger et al., 1986

< 0.05° Kauppinen & Korhonen, 1987

0.01-0.2° trucks and buses Kauppinen & Korhonen, 1987

> la blowing off Kauppinen & Korhonen, 1987

< 0.004 Sheehy et al., 1987

< 0.004> Godbey et al., 1987

0.09-0.12 Van Wagenen, 1987

0.046b Cooper et al., 1988

0.03r TWA < 0.002 f/ml Moore, 1988

(Reference from this table can be found embedded in this Ipcs 1998 article and not provided in this report directly.)

a These results are mean personal samples obtained by PCOM; fibres > 5 pum; these
represent episodic releases and not time-weighted averages; operation specific.
b Mean personal air samples (8-h time-weighted average)

Exposure is dependent upon such factors as the extent of control, the nature of the material being
manipulated and work practices.
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ASBESTOS GLOVES:
Asbestos Blankets and Heating of Large Parts:

As per Bamber, H et al. 1970, controlled-atmosphere testing of the generation of airborne asbestos dusts from
protective clothing made of asbestos fibers was conducted. Measured concentrations of fibers indicates that
the threshold limit values for asbestos fibers might be exceeded through wearing of asbestos protective
clothing.

In another study conducted by Samimi et al., 1981, Occupational exposure to asbestos fibers resulting from
use of asbestos gloves was simulated. After 10 pairs of asbestos gloves were grouped into well worn and
clean (4 pairs) well worn and lightly soiled (3 pairs) and well worn and heavily soiled (1 pair) and brand new
(2 pairs) they were compared in an isolation chamber during a simulation - The following was noted:

e Mean Time Weighted Average (TWA) concentration ranged from 0.95 to 11.74 fibers/ cm3 in an
isolation chamber. The minimum TWA concentration was 0.61 f/cm3 for well worn heavily soiled
gloves and the maximum was 16.5 f/cm3 for well worn clean gloves.

e Well-worn clean gloves emitted significantly more fibers than did brand new gloves

e TWA concentrations of samples collected at the workplace ranged from 2.93 to 0.07 fibres per cm3
for breathing samples and 0.74 — 0.04 fibres for area samples. Five of seven breathing zone samples
from the workplace exceeded the proposed TWA concentration limit of 0.1 asbestos fiber/cm3.

e Hand contamination was assessed and it was found that in 4 samples collected after touching a
worktable, the values obtained were 9953 to 13108 fibres (greater than 5 micrometers)/cm2 of hand
surface area

e Seven samples collected immediately after taking off gloves ranged from 741 to 3860 fibers/cm?2.

e The authors strongly suggest an adoption of substitutes, and state that the use of asbestos gloves
exposes the user to potentially hazardous concentrations of asbestos.

In another study conducted by Cherrie, JW et al, 2005, exposure and risks from workers wearing asbestos
mitts was assessed. The author agrees that in the past, protective mittens made from chrysotile asbestos were
commonly used in glass manufacturing and fibers were released from the asbestos mitts while they were
being worn. However, in this study, the simulations were carried out specifically with the parameters of
glass plant operations, and thus simulations of high localized convective airflows found in glass plants.
Hence, although a very commendable study, this simulation is not applicable to employees wearing asbestos
gloves in industrial processes with little to no ventilation.

According to the information provided in the process section of this report, asbestos gloves were worn for
several processes in the armature department and thus this was another source of exposure.
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MICA — CAS Number 12001-26-2: (see Appendix F — for layout of MICA area in Building #5 — 1970’s
to present)
(Some synonyms: biotite, margarite, muscovite)

Mica is a common mineral found in igneous rocks. It is used for a variety of materials including insulating of
electrical components, as was conducted by GE. Mica is an often transparent, odorless solid that separates
into flakes or thin sheets (New Jersey Department of Health and Senior Services (NJDHSS), 2002). NIOSH
describes Mica (containing less than 1% quartz) as a colorless, odorless, flakes or sheets of hydrous silicates.
This chemical affects the respiratory system, with symptoms of exposure including: irritation to the eyes,
pneumoconiosis, cough, dyspnea, lassitude and weight loss (NIOSH Pocket Guide- Cas # 12001-26-2).

Information from a July 1976 product data sheet indicates ( Appendix S) the mica was made with muscovite
bonded with alkyd resins. Furthermore, from the processes section of this report, it was also indicated that
shellac was also utilized as a bonding agent for the mica and other processes.

Mica was utilized in the armature department in many different forms: Mica segment plates, mica flakes,
glass mica tape for windings. The mica had less than a percentage of crystalline silica in it. There are
numerous research reports, which indicate that MICA alone can cause fibrosis in the lungs without the
presence of silica. Furthermore, the machining of the mica would have also contributed to exposure as well.

The mica was either bonded with alkyd vinyl resin or shellac for segment plates.

Zinman, C. et al., 2002 cite a case report of possible mica pneumoconiosis and description of pathology in a
man exposed for only 1-2 years, 35 years previously. Fibrosis in the presence of mica without evidence of
silica was confirmed. This report indicated that mica exposure may result in mica pneumoconiosis.

The New Jersey Department of Health and Senior Services, 2002 indicate that repeated high exposure to the
dust can irritate the lungs and may cause lung scarring (fibrosis). This causes an abnormal chest x-ray, cough
and shortness of breath.

An MSDS from M-I Drilling Fluids UK Lt. for Mica indicates the following as pertinent information to be
outlined herein ( see Appendix R):

e MICA content in this 2003 MSDS is between 95-100% with 0-5 % Quartz, Crystalline Silica content.
IARC Monographs, Vol. 68, 1997, conclude that there is sufficient evidence that inhaled crystalline
silica in the form of quartz or crystobolite from occupational sources causes cancer in human, IARC
Classifications Group 1. (Appendix R)
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Some more Human Toxicity Excerpts:
ILO, 1971:

e Exposure of workers to MICA powder may cause irritation of the respiratory tract and after several
years, nodular fibrotic pneumoconiosis that was long considered a form of silicosis but which may be
due to pure MICA dust containing no free silica. Radiological appearance is often close to that of
asbestosis.

Ruettner, Jr et al., 1972:

e Mica reduces intrapulmonary transportability compared to granular quartz particles. This results in a
diffuse rather than a nodular type of pneumoconiotic fibrosis.

Pimenthel, JC et al., 1978:
e Hepatic and pulmonary granulomas were observed in 2 workers exposed to muscovite dust. Diffuse
thickening of interaleveolar septa due to formation of reticulin and collagen fibres and proliferations of
fibroblasts and histiocytes were seen.

Mackison, F.W. et al., 1981:

e In a study of 57 workers exposed to mica dust, 5 of 6 workers exposed more than 10 years to
concentrations in excess of 25 million particles per cubic foot had pneumoconiosis. The most
characteristic finding by chest x-ray was fine granulation of uneven density. The symptoms most
frequently reported were chronic cough and dyspnea: complaints of weakness and weight loss were
less frequent.

Mackison, F.W. et al, 1981:

e Exposure to mica dust over a period of years may cause scarring of the lungs.

e Pneumoconiosis had been observed in muscovite grinders. Two cases were reported. One after 6 years
and the other after 8 years. Both had nodular opacities and in one, these nodules were as large as 1.5
cm diameter at postmortem. In addition, there was diffuse interstitial fibrosis and focal emphysema,
but no pleural disease. Both had progressive respiratory impairment and mineralogical analysis
revealed birefringent particles that consisted as much as 9% of the dry weight of the lung.

Rom, WN et al. 1992:

e A population of 57 workers involved in the grinding of quartz-free mica, 10 had chest radiographs
consistent with pneumoconiosis. Symptoms of cough and dyspnea were related to the severity of lung
involvement as determined by the chest radiograph. In another chest radiographic survey of mica
miners and workers it was found that 11.4% of those exposed to pure mica had pneumoconiosis.
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ACGIH, 1980:

e Mica workers in India with exposure corresponding to 18 years at 20 million particles per cubic foot
showed mild pneumoconiosis as evidenced by reading of chest x-rays.

Skulberg, K et al., 1985:

e A total of 66 cases of mica pneumoconiosis in humans have been reported in case studies and in
epidemiologic surveys. 26 of the cases indicate that pneumoconiosis may be caused by pure mica
alone. In only six cases, the diagnosis was based on clinical examination, radiography and lung biopsy
or autopsy results.

e Pure mica appears to be moderately toxic and may cause pneumoconiosis, although as per these
authors, a causative relationship was difficult to demonstrate.

e The difficulty is due to long latency period, often-scarce symptoms and co-exposure to other types of
dust such as quartz, feldspar and asbestos. Mica may occur in mixed dust pneumoconiosis.
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LEAD:

e 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 lead as "A3", (animal carcinogen with unknown relevance to humans).

e 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. Moreover, these studies could not determine whether this
increase was due to lead exposure or occurred because the lead-exposed workers tended to smoke
more than the comparison groups (Steenland and Boffetta, 2000).

e Eating, drinking, and smoking should not be permitted in areas where solids or liquids containing lead
compounds are handled, processed, or stored.

e Lead harms the peripheral nerves causing weakness and sensory disturbances

e  Wrist weakness is a common symptom among persons with severe lead poisoning.

e 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

e Lead particulate may become airborne due to updrafts created by thermal rise from the surface of the
refining kettle during preheating and cleaning.

e 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.

Fumes from heated Lead Crock Pots:

As per the National Institute for Occupational Safety and Health (NIOSH), human lead exposure occurs when
dust and fumes are inhaled and when lead is ingested via lead contaminated hands, food, water, cigarettes and
clothing. Lead entering the respiratory and digestive systems is released to the blood and distributed
throughout the body. Furthermore, occupational lead exposures allowable under the current OSHA lead
standards will not produce the more serious neurologic clinical symptoms, however lead exposure permissible
under the OSHA standards may be harmful to the central nervous system. Several studies also report modest
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increases in blood pressure among workers exposed to concentrations of lead allowable under the OSHA lead
standards. The International Agency for Research on Cancer (IARC, 2004) has designated lead as follows:

Inorganic lead compounds are probably carcinogenic to humans (Group 24).
Organic lead compounds are not classifiable as to their carcinogenicity to humans (Group 3).

The American Conference of Governmental Industrial Hygienists (ACGIH, 1995) has designated lead as an
animal carcinogen, indicating that lead has been shown to be carcinogenic in animals.

Lai, J. et al. 1997 studied the relationship between ambient lead and blood lead among lead battery workers.
It was shown that blood lead levels were higher in workers exposed to lead fumes that in workers exposed to
lead dust. Both age and hygienic behavior were positively related to blood lead levels. Blood lead levels
were affected more by hygienic behavior than by ambient lead levels. The authors conclude that the
implementation of proper personal hygiene practices through workers’ training may be more effective in
lowering blood lead levels than the reduction of ambient lead levels through engineering controls. This study
indicated that without proper safety practices in the form of engineering controls of safety behaviors and
training, exposure to lead will be likely in the circulations of the work.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

92/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

VINYL TOLUENE:

Taken from OSHA — Guideline for Vinyl Toluene:

Vinyl toluene is a combustible, colorless liquid with a strong, disagreeable odor (OSHA). Hazardous
decomposition products include, toxic gases and vapours such as carbon monoxide and aromatic
hydrocarbons. Exposure can occur via inhalation , eye or skin contact.

Effects on Animals: vinyl toluene is an eye, skin and mucous membrane irritant and central nervous system
depressant in laboratory animals. Data also suggests that vinyl toluene has fetotoxic and teratogenic potential.

Effects on Humans: this chemical irritates the eyes, skin and mucous membranes in humans. Vinyl toluene
induces sister chromatid exchanges and chromosomal aberrations in human lymphocytes in vitro (HSDB,
1986).

ROSIN CORE SOLDER:

Rosin Core Solder was utilized by many employees for the various processes in armature that required
soldering. As per NIOSH, exposure to rosin core solder is through inhalation. Symptoms of exposure
include, irritation to the eyes, nose, throat, upper respiratory system. Target Organs include: Eyes, respiratory
system. Cancer Site [nasal cancer; thyroid gland tumors in animals (in presence of Formaldehyde,
Acetaldehyde, or Malonaldehyde) taken directly from the NIOSH pocket guide to chemical hazards.]
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ROYALENE
(synonym: Trichloroethylene)

Royalene was the trade name utilized for trichloroethylene (TCE), throughout the plant at GE. In the
Armature department, royalene was utilized as a degreasing agent. The royalene (TCE) was described as
being very toxic by the employees and the vapours were unbearable.

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 (Hazard Evaluation System and Information Service - HESIS, 1997).
The TCE was utilized as a degreaser for the armatures and other parts. It was located at #10000 as indicated
on the layout in appendix C. The TCE was heated to approximately 200 degrees Fahrenheit as per the
employees and the degreasing process was carried out via the TCE vapours. The employee exposures 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, via 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 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.

» TCE quickly penetrates most ordinary clothing and can get trapped in gloves, boots and such
exposure can cause burns and blistering.

» Extremely high concentrations of TCE or other chlorinated solvents can cause heart

fibrillation, which can cause sudden death.

VV VYVVYV

A\

As stated by HESIS, TCE belongs to a large class of organic solvents, of which most share the same set of
health effects, and some of which case specific effects. When two or more chemicals have similar health
effects, ACGIH states that limits are to be lowered as the exposure then is a combined exposure. Usually
when working with solvents, one solvent is not usually the only cause for exposure. Solvents are usually
utilized in groups, where you may have TCE, Toluene, Xylene, Benzene, (as was the case here at GE) and
many other solvents as exposure sources.
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Most experts believe that repeated frequent overexposure to organic solvents in general
over months or years can have long lasting and possibly permanent effects on the nervous
system (HESIS, 1997).

The employees did not wear any personal protective equipment to protect from exposure to the vapors or
possible skin contact. There would have been ample misting, and vapours due to the nature of the degreasing
operations. Thus, dermal and respiratory uptake of this contaminant cannot be overlooked.

Published Paper Review on TCE by Wartenberg et al., 2000:

As per Wartenberg et al, 2000, the authors reviewed over 80 published papers and letters on the cancer
epidemiology of people exposed to trichloroethylene.

“This literature of over 80 published articles on TCE’s carcinogenicity to humans includes more than 20
reports on worker cohorts, more than 40 case-control studies, more than 62 cancer based studies and several
commentaries and reviews.”

The data by Wartenberg 2000 et al., is consistent with that of IARC and WEISS but suggests more strongly
an association of TCE exposure with kidney and liver cancers and support Hodgkin’s disease and non-
Hodgkin’s lymphoma. Moreover, there is support for an association between TCE exposure and Multiple
Myeloma and prostate, laryngeal and colon cancers as well (Weiss, NS. 1996).

Evidence of excess cancer incidence among occupational cohorts with the most rigorous exposure assessment
is found for: kidney cancer with a relative risk of 1.7, 95% confidence interval 1.1-2.7, liver cancer with a
relative risk of 1.9 with a confidence interval of 1.0 -3.4 and non-Hodgkin’s lymphoma with a relative risk of
0.5 with a confidence interval of 0.9 -2.3 as well as for cervical cancer, Hodgkin’s disease and multiple
myeloma. “The authors further state that it is often difficult to isolate one specific solvent as the cancer
causing agent, as at most, solvents are usually found in groups in workplaces, rather than just one on its

2

own.

As per the Agency for Toxic Substances and Disease Registry (ATSDR), 2004, the following data is given
with regards to TCE exposures:

e Industrial grade trichloroethylene contains small amounts of stabilizers (0.1% by weight) such
as Epichlorohydrin, which may increase the irritant effects

e At elevated temperatures, TCE may form more toxic compounds such as phosgene, a serious
pulmonary irritant or dichloroacetylene, a neurotoxin.

As per the process section of this report, it was indicated that the temperature at which the Royalene was
heated was approximately 200 degrees Fahrenheit.
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e The recognition odor threshold for TCE is 110 ppm, which is slightly higher than the current
OSHA PEL at 100 ppm — odour is thus an inadequate indication of hazardous concentrations.

Xiao and Levin (2000) report the following with regards to TCE exposure:

e (NS depression, with prenarcotic and narcotic symptoms as well as upper airway, mucous
membrane and skin irritation

e Exposure to TCE vapour can lead to facial flushing known as degreaser’s flush (Stewart et al.,
1974).

e TCE has been reported as a hepatocarcinogen in experimental animals (mice but not rats).
Kidney adenocarcinomas, testicular cell tumors, and possibly leukemia were found to be
significantly increased in some experimental studies in rats(ATSDR, 1997).

e Data have accumulated which indicate that TCE may be carcinogenic in humans, including
cancers of the stomach, liver, prostate and lympho-hematopoietic tissues (Anttila et al., 1995).
Astocytic brain tumors have been reported to be associated with TCE exposure in the
occupational setting (Heineman et al., 1994).

e Despite the limited epidemiological evidence indicating carcinogenicity of TCE, the IARC
had classified TCE in Group 2A (probably carcinogenic to humans). IARC 1995.
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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 ranging from dermatological effects, to CNS damage and cancer.

Maier, H. et al., found the following in their 1997 report:

e 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.

e 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).

e The risk was not increased for the pharynx.

e 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:

e 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 and, alcohol, cannot be excluded, and non-
Hodgkin's lymphoma); and carbon tetrachloride (lympho-hematopoietic malignancies).

e A causal association between exposure to benzene and an increased risk of leukemia is well-
established, as well as a suggested risk of lung and nasopharynx cancer in a Chinese cohort.

e 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:

e Deaths of 200 men and 75 women at an electronics fabrication facility were studied.

e Exposures at this facility included halogenated solvents, epoxy resins, and a variety of polymerizing
systems.

e Excesses of pancreatic cancer were identified in both men and women. For the women, excesses of
colon and ovarian cancer were also noted.

Xiao and Levin, 2000:

e Long term exposure to solvents had been reported to lead to chronic, irreversible brain damage,
with intellectual impairment and decrements in performance, as well as mood disorders,
demonstrated by neurobehavioral testing (Hanninen, 1986; Kishi et al, 1993).
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e Cortical atrophy following long-term exposure has been described most convincingly
following exposure to toluene (Rosenberg et al., 1988; Feldman and McKee, 1993).

e Paint manufacturing workers, chronically exposed to mixed solvents at levels less than the
recommended threshold limit value (TLV) have been reported to exhibit poorer
neurobehavioral performance and diminished digital sensitivity to vibration (Bleeker et al.,
1991).

e Exposure to mixed solvents, such as among painters or lacquerers, has been shown to be
associated with increased rates of adverse symptoms and electrophysiological evidence of
peripheral nervous system abnormalities seen on nerve conduction testing and
electromyography (Baker et al, 1985).

e Symptoms are more likely to appear with prolonged and repeated skin contact as commonly
occurs among workers who use solvents for cleaning and degreasing or who wash their hands
with solvents to remove glue, plastics or other materials from their skin (Lunberg et al., 1994).

This point is referenced here as this was a common occurrence at GE as the employees would use solvents to
clean their skin from the use of glues or varnish or epoxies that had accumulated on their skin, forearms and
face. Furthermore, this has been described in the process section of this report as well as the document
review section in this report, which is forthcoming. An example of washing with solvents and then eating or
lighting up a cigarette is also given in Section #8. An employee’s finger had caught on fire, due to the use of
the solvent for cleaning purposes, prior to lighting up a cigarette at the workstation. (Appendix U —
Document Dated — August 21, 1981.)

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
TCE, toluene or xylene that were utilized as thinning agents in various processes, as well as cleaning agents,
for hands, forearms, and face (as stated by the employees), could have also contained trace amounts of
benzene, as the literature indicates. As per OHCOW’s fact sheet on Benzene 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 N— Fact Sheet on Benzene).

In 1980-1987 — IARC concluded that there was an excess risk of cancer among people in boot and shoe
manufacturing (Scarpelli et al., 1993). The strongest evidence cited was for excess risks of nasal cancer and
leukemia. On a general scale, this study reveals that some evidence for an excess risk of stomach, bladder
and kidney cancer as well as multiple myeloma and non-Hodgkin’s lymphoma was found among workers
employed in jobs with the highest exposure to solvent. These findings were based on a small number in the
cases studied. However with the exception of stomach and bladder cancer, the results were found only in a
Florence Cohort. The authors suggest further studies in this area (HUA Fu et al, 1996).

Yu, I., etal., 2004:

The researches studied printing workers and their exposure to solvents. The researchers compared the number
of neurological symptoms in exposed and non-exposed workers and how they related to level of exposure as
defined by specific job title or by air sampling. The following solvents were included in this study, n-hexane,
toluene, isopropyl alcohol and benzene and their effect on neurological and other symptoms. The researchers
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controlled for age, smoking, alcohol drinking, past exposure history, working hours and shift work. The
researchers found that the exposure to solvent mixtures was significantly associated with the total number of
neurological symptoms and with the prevalence of specific symptoms of the nervous system and mucous
membrane irritation.

Petralia, S.A. etal., 1999 :

The researchers in this study examined the relationship between the risk of pre-menopausal breast cancer and
occupational exposure to benzene and polycyclic aromatic hydrocarbons (PAH) and whether the reported
relationship between PAH and breast cancer differed by tumor estrogen receptor (ER) status. It was found
that risk increased with duration of exposure to benzene but not to PAHs. The findings suggest, “ an
association between risk and occupational exposure to benzene. The researchers state that caution should be
taken in interpreting the data, as limiting factors such as low response rates and small numbers of exposed
personnel could affect the results of the study.

Callender, 1995 studied a 31 year old black male engineer who developed severe chronic headache, dizziness,
loss of balance, memory loss, fatigue, throat irritation due to exposure to MEK. His job consisted of testing
properties of building materials resulting in daily exposure to MEK and fumes from burning fiberglass
material. There may have been occasional exposure to peroxides and acetone. Significant central and
peripheral nervous impairment was noted as well as nasosinal disturbances that were most likely related to
repeated exposure to MEK while at work. A diagnosis was rendered of chronic toxic encephalopathy,
peripheral polyneuropathy, vestibular dysfunction, and nasosinusitis.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

99/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

LIQUID ASPHALT BONDING AGENT - SPEC 1028 COMPOUND TANKS, SPEC 1027 COILS:

The compound tanks and taping operations involved an asphalt varnish application. The actual MSDS were
not made available to OHCOW for review however, as per the data in Appendix Q, an investigation was
conducted to find the MSDS for SPEC, 1027 and 1028 in order to study the components of the black varnish
and how they may have affected the work environment of the armature employees and their health and safety.
The varnish was at one point fabricated by GE, Industrial Material Systems, and then was later sold to Von
Roll Isola. (Current correspondence information is available in Appendix Q for the readers perusal)
Furthermore, a more recent MSDS (not from GE) on a similar product containing Gilsonite, Asphalt and
other solvents is included in Appendix R — for review of possible percent concentration of each ingredient.

The Liquid Asphalt varnish was composed of the following ingredients as per the Information obtained (other
trace components are mentioned here, however could have been present as well — date of report is 1957):

e Gilsonite
e Asphalt
e Toluene

These are the main ingredients in the Asphalt Varnish products that were utilized at GE as per the data
available as per 1957 criteria. Given this information, it is understood that:

GILSONITE:

Gilsonite, or North American Asphaltum is a natural, resinous hydrocarbon found in the Utah Basin in
northeastern Utah. This natural asphalt is similar to a hard petroleum asphalt and is often called a natural
asphalt, asphaltite, or asphaltum. Gilsonite is soluble in aromatic and aliphatic solvents, as well as petroleum
asphalt. Due to its unique compatibility, gilsonite is frequently used to harden softer petroleum products.
Gilsonite in mass is a shiny, black substance similar in appearance to the mineral obsidian. It is brittle and can
be easily crushed into a dark brown powder.(taken directly from:
http://www.zieglerchemcial.com/gilsonite.html.)

As per an MSDS that was collected containing these three components, it is indicated in the reactivity section
of the data sheet that heating of this product may release hydrogen sulfide gas (H2S). (See Appendix R)

ASPHALT :

Asphalt is a complex mixture of paraffinic and aromatic hydrocarbons and heterocyclic compounds. Some
polyaromatic hydrocarbons (PAH’s) constituents are classified as human carcinogens. The complexity of the
mixture provides considerable challenge to the development of an occupational exposure limit. Asphalt
based paints are used as protective coatings to prevent corrosion of metals, in lining irrigation canals,
water reservoirs, in adhesives, in electrical laminates and wiring. (Law, 2005).
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As per DHHS-NIOSH, 2000 the following information is pertinent to note about Asphalt based paints and
their effects on health:

e Asphalt based paints are specialized cutback (liquefied asphalt by addition of diluents) asphalt
products that may contain a small amount of lampblack, aluminum flakes, or mineral pigments.
These are used as protective coatings in waterproofing operations and in other similar applications (Al,
1990b). They may be applied at or near ambient temperatures by spraying or brushing. (As per the
taping operations at GE, they were applied by brushing).

e The Gilsonite and Toluene constituents were utilized in this mixture to meet the desired performance
specifications and serve a variety of functions as required by the process as per GE (Roberts et al.,
1996)

e Petroleum distillates added to the asphalt can dry the skin, weaken the protective barriers of the skin
and facilitates the entry of various contaminants into the body.

e Robinson et al., 1984, reported on the analysis of select polycyclic aromatic compounds (PAC’s) in
several asphalt based paints using gas chromatography- mass spectroscopy (GC/MS). Benz(a)
anthracene, benzo(a)pyrene, benzo(e)pyrene, chrysene and phenanthrene were measured but only
trace amount of phenanthrene <0.01% were detected.

e Conlflicting results for 2 separate studies were obtained when raw roofing asphalts were applied to the
skin of mice. Available data indicate that several formulations of asphalt based paints caused benign
and malignant skin tumors in mice (Robinson et al., 1984; Bull et al, 1985) However these paints
were not mutagenic in the Ames Salomonella Mutagenicity Assay either with or without metabolic
activations (S-9). Several other asphalt based paints were positive in another type of genotoxicity
assay i.e. DNA —adduct formulation, which is postulated to be 1 of the steps responsible for
mutagenesis and carcinogenesis (Schoket et al., 1989a).

All in all DHHS-NIOSH indicated that the above mentioned studies and others that asphalt based paints in
these studies are carconigenic (Robinson et al, 1984; Bull et al., 1985) and exert some genotoxicity
(Robinson et al, 1984; Schoket et al, 198 a, b). NIOSH concludes that asphalt based paints are potential
occupational carcinogens.

As indicated in the process section of this report, the compound tanks involved heating of the asphalt varnish
and the taping operations involved applying the asphalt via brush. Hence, the asphalt was present in two
states, as liquid at room temperature, vapour and fume. The burning of the leads, to remove the excess
asphalt was required as well to finesse the pieces, and thus emitted fumes as well. (See appendix U for MOL
investigation with regards to this process and fume accumulation and employee complaints).

As per DHHS-NIOSH, 2000 the following is stated with regards to Asphalt vapors and fumes:

e When asphalt products are heated, vapors are released: as these vapors cool, they condense. By
definition, the condensate is asphalt fume. However due to the fact that the components in the vapor
do not condense all at once, workers are exposed not only to asphalt fumes, but also to vapors. (Law,
2005).

e  When liquid asphalt products are used at ambient temperature, workers are exposed to the liquid
product and the vapors, but not the fumes. Workers may then be exposed through respiratory and
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dermal contact. The petroleum distillate added to the asphalt products can dry the skin, weaken the
protective barrier of the skin and thus facilitate the entry of various compounds into the body.

e Asphalt fumes generated at high temperatures are probably more likely to generate carcinogenic
polycyclic aromatic hydrocarbons (PAHs) than fumes generated at lower temperatures.

Hence during the taping operations, this would have caused the employees to be exposed to the vapors of the
black asphalt varnish.

Furthermore, DHHS-NIOSH 2000, explains the following with regards to the cooling of the liquid asphalt
after applications:

e As liquid asphalt products harden form the outside surface in, the added diluents slowly evaporate
from the outside surface, thus trapping part of the diluents inside the asphalt layer. If these asphalt
products are heated even slightly, not only will the same compounds vaporize faster, but higher
concentrations of the same compounds will vaporize along with other compounds that do not vaporize
appreciably at ambient temperature.

Health Effects:

Zeglio, 1950 published observation of workers who insulated electrical cables and telegraph/telephone lines
for a large Italian company:
e Workers exposed to fumes from tanks heated to 120 degrees Celsius complained of coughing and
burning in their throats and chests and frequent hoarseness, headaches and nasal discharge
e Workers with longer lengths of employment tended to experience more instances of chronic nasal,
pharyngeal and pulmonary symptoms.
e Among the 22 workers evaluated, physical examinations revealed 10 cases of rhinitis, 13 cases of
oropharyngitis, 4 cases of laryngitis and 19 cases of bronchitis

It must be noted here that there are several limitations to this study, however, the investigation revealed that
there are concerns related to exposure to asphalt fumes and thus their potential health effects.

The limitations as noted were:

e Small sample group

e Lack of comparison group

e Source and composition of the bitumen not elucidated and the potential for confounding
exposure to coal tar

¢ And no measurements of worker exposures

The major route of occupational exposure to asphalt fumes (e.g., paving, roofing, and asphalt-based paints) is
by inhalation; they may also be absorbed through the skin (National Toxicology Program, 2005)
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(Following information taken from the OHCOW, Occupational Exposure Limits (OEL’s) Submission
documentation, 2004). Refer to URL: http://www.ohcow.on.ca.

The current Ontario time-weighted average exposure value (TWAEYV) for asphalt fumes is set at 5 mg/m3
(total particulate). This can be compared to 0.5 mg/m3 (benzene-soluble fraction) time-weighted average
(TWA) set by the American Conference of Governmental Industrial Hygienists (ACGIH). In year 2000, the
ACGIH TWA was set at 5 mg/m3; however, it was reduced to 0.5 mg/m3 based on increases in mucous
membrane and eye irritation found in studies.

Asphalt is sometimes mistaken for coal tar products due to their similar appearances and applications in the
industry. They are, however, inherently quite different. Coal tar is produced through the pyrolysis of plant
products; but mostly from coal. They are heavily loaded with PAHs and as a result of health hazard
awareness, the use of tar products has been discontinued. Coal tar and coal tar pitch volatiles (CTPV) have
been classified as a human carcinogen by the International Agency for Research on Cancer (IARC).

The compositions of asphalts and asphalt fumes and vapours vary depending on temperature,
manufacturing process, presence of additives and modifiers, and work practices; it should be no
surprise to learn that laboratory generated asphalt fumes that mimic asphalt fumes in the environment
are difficult to produce. Asphalt based paints are used as protective coatings to prevent corrosion of
metals, in lining irrigation canals, water reservoirs, in adhesives in electrical laminates and wiring.
(Law, 2005).

Determining an OEL for asphalt emissions is exceedingly difficult considering the chemical complexity,
various methods of application, route of exposure, method of sampling, and the health endpoint at which the
limit is to prevent. This is aside from the above mentioned uncertainty of the presence of coal tar products. As
per NIOSH, 2000, the chemical composition of vapors and fumes from asphalt products is variable and
depends on the crude petroleum source, type of asphalt, temperature and extent of mixing during the
manufacturing etc.

1) Many of the larger PAHs (4 to 6 carbon rings), which are considered more “harmful,” in asphalt, are
removed during the vacuum distillation process; however some types of bitumen will contain higher levels
formed during cracking operations, are re-introduced to form different blends. Furthermore, in the early
decades, refining would not be conducted as it is conducted today. Hence the possibility of more PAH’s
should not be overlooked. Without any hygiene data on this matter, from the workplace, it is difficult to
access what types and amounts of contaminants were present in the fumes and vapours of the asphalt varnish,
in Armature. Although benzopyrenes do not make up a large component in asphalt fumes, there are other
polycyclic aromatic compounds such as benz[a]anthracenes that are listed as probable human carcinogens
(IARC designation 2A); and methylated chrysenes, pyrenes, and fluoranthenes, which have chemical
structures similar to known carcinogens.

2) The temperature at which the asphalt product is being used will affect the composition of emissions.
Generally, roofing employs higher temperatures than road paving. As a rule of thumb, increasing temperatures
generate more fumes. The compound tanks would have generated fumes when the tanks were opened after
processing took place. The employees stated that the fumes were heavy.
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3) When petroleum products are heated, vapors escape into the air that later condense to form fumes. Because
this process does not occur instantaneously, workers are exposed to both asphalt vapors and fumes. In
addition, dermal absorption can also occur. Currently, the methods used for sampling asphalt fumes
(particulates) employ a membrane filter that is not useful in collecting vapors (gases). This will underestimate
the overall exposure.

4) Acute effects of exposure to asphalt fumes show irritant symptoms of the serous membranes of the
conjunctivae (eye irritation) and the mucous membranes of the upper respiratory tract. More recently, studies
indicate that some workers involved in paving operations are experiencing lower respiratory effects (e.g.
wheezing, coughing and shortness of breath) at 1.0 mg/m3 total particulates and 0.3 mg/m3 benzene-soluble
particulates. Both these values are below the current OEL.

The major route of exposure to asphalt fumes is by inhalation, and they may be absorbed through the skin as
well. (National Toxicology Program, 1997).

Data regarding the presence of carcinogens in asphalt fumes generated at United States (U.S.)worksites are
limited. The occasional detection of B(a)P at worksites and the more frequent detection of B(a)P and other
carcinogenic PAC’s in laboratory-generated asphalt fumes indicate that under some conditions, known
carcinogens are likely to be present. Asphalt fumes generated at higher temperatures are more likely to
generate carcinogenic PAH’s and therefore are potentially more hazardous than fumes generated at
lower temperatures.

The exact chemical composition of asphalt depends on the chemical complexity of the original crude
petroleum and the manufacturing processes. The proportions of the chemicals that constitute asphalt can vary
because of significant differences in crude petroleum from various oil fields and even from various locations
within the same oil field. Furthermore, data are limited regarding the presence of carcinogens in asphalt
fumes generated at this U.S. worksite. The occasional detection of benzo(a)pyrene, B(a)P in asphalt fumes
generated at worksites, as well as the more frequent generated asphalt fumes in laboratories indicate that
under some conditions known carcinogens are likely to be present. Asphalt fumes generated at high
temperatures are probably more likely to generate carcinogenic polycyclic aromatic hydrocarbons (PAHs)
than fumes generated at lower temperatures.

Acute toxic effects on employees from exposure have been reported to include, irritant symptoms such as eye
irritation, and nasal and throat irritation. Moreover, skin irritation, rashes, nausea, stomach pain,
decreased appetite, headaches and fatigue were also symptoms that have been reported in workers working
with asphalt fumes. Furthermore investigation of these nonspecific symptoms is required as per NIOSH.

A few studies reported an association between cancer at sites other than the lungs (e.g. bladder, kidneys,
brain and liver) with occupations having potential exposure to asphalt. Since the interpretation of these
findings is limited by the study and lack of good exposure data, no association can be made at this time.
Further investigation is required.

The available data indicate that although not all asphalt based paint formulations may exert genotoxicty some
are genotoxic and carcinogenic in animals. No published data examine the carcinogenic potential of asphalt
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based paints in humans, but NIOSH concludes that asphalt based paints are potential carcinogens.(NIOSH,
2000).

All in all, this NIOSH investigation concluded,

e Current data are considered insufficient for quantifying the acute and chronic health risks of
exposure to asphalt, asphalt based paint or asphalt fumes and vapors. Additional studies of
workers exposed to asphalt fumes, vapors and aerosols are needed to better characterize
exposure and evaluate the risk of chronic disease, including lung cancer,

e The available data indicated that although not all asphalt based paint formulation may exert
genotoxicity, some are genotoxic and carcinogenic in animals. No published data examine the
carcinogenic potential of asphalt based paints in humans, but NIOSH concludes that asphalt
based paints are potential occupational carcinogens.

All in all, further research needs to be conducted in this area of asphalt paint fumes and human health.

With the presence of other carcinogens in the workplace, it is difficult to determine if asphalt fumes are the
culprit in the onset of disease, or if the other carcinogens, such as asbestos, benzene, are to blame.

As per the New Jersey Department of Health and Senior Services the following information is pertinent to
note with regards to Asphalt fumes:

Acute health effects of exposure to asphalt fumes:
e Irritation to eyes, nose, throat and lungs
e Irritation of the skin
e Breathing the fumes can cause headache, dizziness and nausea

Chronic Health Effects:
e Asphalt fumes contain substances such as benzo(a)pyrene and Dibenz(a,h)anthracene that are
known to cause cancer in humans.
e Long-term contact can cause skin pigment change which is made worse by sunlight exposure
e Very irritating substances may affect the lungs. It is not known whether asphalt fumes cause
lung damage.
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BENZENE:

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 N — OHCOW Fact
Sheet on Benzene)

e Leukemia

e Anemia

e Lymphoma

e Thrombocytopenia

e Leukopenia

e Chronically exposed workers have a 5-10 fold increase in developing leukemia, which
develops after a latent period of 10-15 years.

Benzene is a known human carcinogen. Toxicity is manifested as myelotoxicity resulting in aplastic anemia
and leukemia (Synder, et al., 1993).

Though Benzene exposure limits were established by various regulatory agencies, trace amounts can be found
in various solvent mixtures such as toluene (appendix N — OHCOW Fact Sheet on Benzene). It has been
stated repeatedly that employees dipped their hands in MEK, toluene, xylene (usually in 5 gallon pails) to
wipe their hands, face, forearms, 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. 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.

Benzene is an established human carcinogen. It was previously believed that benzene induced acute
myelogenous leukemias only, but more recent studies have strongly suggested that other forms of leukemia
and lymphomas may be caused by benzene exposure (Lundberg et al., 1994).

Benzene may pose a significant cancer risk at low exposure levels. Exposure to 1 ppm of benzene for 8 hours
per day, 5 days per week for a working lifetime of 40 years has been estimated to increase the risk of
leukemia by about 70% (Xiao and Levin, 2000). Given this information, the use of solvents in this
department and the possible trace amounts in the various thinners that were utilized by the employees for the
varnishes, epoxies, degreasers, mek, toluene, xylene etc, would contribute to this statistic and therefore
further amplify the exposures of the employees in this department.

Benzene is a human leukemogen, and is among the known cancer causing agents, with the highest volume and
broadest distribution (Verma et al., 1999). Infante stated that low level exposure (1 ppm) can cause
chromosomal aberrations, which warrant an exposure limit below 1 ppm (Verma et al., 1999).

As per ACC-Chem Laboratories, exposure to benzene occurs primarily through inhalation of vapours, but it
can be partially absorbed after skin contact as well. Primary toxic effect, particularly with long term
exposures is on the haematological system.
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TOLUENE:

Epidemiological studies have shown statistically significant increases in neurobehavioral effects in
workers chronically exposed to organic solvents, which include:

o Fatigue, irritability, memory impairment, personality or mood changes such as
emotional instability,  diminished impulse control and motivation,  impaired
intellectual function with decreased concentration ability, memory and learning
ability. (Source: National Institute for Occupational Safety and Health (NIOSH),
March 1987).

Toluene is a clear, colorless liquid with an aromatic odour. Companies add toluene to aerosol spray paints,
wall paints, lacquers, paint strippers, adhesives, printing ink, spot removers, cosmetics, perfumes and
antifreeze. At room temperature, toluene is both volatile and flammable. The odour threshold for toluene
in air is low at approximately, 80 parts per billion (ppb). Synonyms for toluene include toluol,
methylbenzene, phenylmethane, and methacide (U.S Department of Health and Human Resources,
ATSDR, February 2001). Short term exposure may lead to irritation of the eyes and respiratory tract.
Long term exposure could lead to Central Nervous System Depression. Toluene, like many organic
solvents, is a respiratory tract irritant. Toluene accumulates in adipose tissues, thus persons who are obese
tend to retain more toluene than persons of normal weight. (U.S Department of Health and Human
Resources, ATSDR, February 2001). It is important to note that signs and symptoms of toluene
intoxification typically depend on intensity, duration and frequency of exposure.

e Biological Fate:
a. Inhalation is the primary route of entry, however toluene can be
absorbed through ingestion and dermal contact
Peak blood concentration occurs 15 — 30 minutes after inhalation
Rate of absorption after oral ingestion is slower than after inhalation
d. Toluene has little water solubility and is distributed quickly to highly
perfused tissues such as brain, liver and kidney
e. Toluene’s affinity for lipid-rich structures of nervous tissues results
in central nervous system toxic effects within minutes.

c o

o (Central Nervous System Effects:
The principle effect of toluene exposure is CNS depression. Low to moderate levels from long term
exposure can cause tiredness, confusion, weakness, drunken-type actions, memory loss, nausea,
loss of appetite, and hearing loss. (U.S Department of Health and Human Resources, ATSDR,
February 2001; Benignus, 1981).

a. The nervous system is the most sensitive to effects of toluene.

b. Chronically exposed workers have scored lower on tests of cognitive
performance than did the unexposed controls.

c. Toluene effects activity and sleep patterns, performance and
learning, electrophysiological and central nervous system,
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evaluation, synthesis of data, depression, incoordination, and
excitatory effects (concentration dependant), (CCOHS: Health
Effects of Toluene, Dec., 2003; Benignus, 1981). In acute cases
toluene exposure may result in narcosis and in chronic cases
exposure may result in ataxia, encephalopathy (Feldman, 1999).

In terms of acute exposure, several studies have examined the neuropsychiatric effects of acute exposure
to toluene vapours. Cerebellar and CNS integrative dysfunction predominate. MRI results reveal a loss of
gray- white matter contrast, diffuse supratentorial white matter high-signal lesional and low signal in the
basal ganglia and midbrain, in the brains of neuropsychologically impaired toluene abusers. ((U.S
Department of Health and Human Resources, ATSDR, February 2001; Benignus, 1981).

ACC-CHEM Laboratories:
e Until recently, commercial grades of toluene were frequently contaminated with benzene

concentration of as much as 10-15%. About % of toluene production is converted to benzene for
industrial use and the remainder is used to produce solvents.
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XYLENE

Xylene is a colorless liquid with a characteristic odour. The odour threshold in adults is 1 ppm. This
solvent is most commonly used as a solvent and thinner for paints and varnishes, often in combination
with other organic compounds and as a solvent in glues and printing inks. The most common uses and
exposures are in the manufacture and application of paints, varnishes, printing inks. Xylene is also known
as dimethyl benzene. Xylene’s major target organ is the central nervous system (Beasley, 1992).
Inhalation of xylene vapours in small amounts may cause headaches, euphoria, lightheaded feeling,
dizziness, drowsiness or nausea. With more acute exposure, xylene may cause sleepiness, stumbling,
irregular heartbeats, fainting, or even death. Xylene vapour is also mildly irritating to the skin, eyes and
lungs. After serious exposure to xylene, symptoms may develop within a few days. Repeated exposure
can cause permanent damage to the brain, heart, muscles and kidneys. (ATSDR — Xylene Patient
Information, July 1995). Note: The severity of symptoms is the best measure of the seriousness of
exposure (ATSDR — Xylene Patient Information, July 1995).

e Biological Fate:

a. Inhalation is the common route of entry for several occupational
groups.

b. Skin absorption is not rapid but this is significant due to the
frequency of manual work in various occupations.

c. Xylene in adipose tissue is eliminated slowly due to its high
fat/blood partition coefficient. Some accumulation does occur when
exposure occurs at levels around 3.9 mmol/m3 for 5 consecutive
days for 6 hours per day as per Rihimaki et al., 1979.

e Central Nervous System Effects:
The principle affects of xylene are to the central nervous system. Xylene is a fat solvent that
causes Central Nervous System dysfunction and destruction of other tissues.

a. Local effects include dryness, irritation of the eyes, nose and throat,
as well as nausea and anorexia.

b. The most frequent effects related to the nervous systems are
headaches, tiredness, irritability, and impaired performance in tests
of simple reaction time, and short term memory. In addition:
depression, insomnia, tremors, impaired concentration
(CCOHS: Health Effects of Xylene, 2003).

c. Xylene in high concentrations acts as a narcotic, inducing
neuropsychological and neuropsychological dysfunction.

d. Chronic exposure has been associated with: anemia, chest pain with
ECG abnormalities, dyspnea, and CNS symptoms. (Langman, 1994)

ACC-Chem Laboratories state the following with regards to xylene:

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

109/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

e Commercial xylene is a mixture of 3 isomers and it is used in a variety of solvent application for
glues, synthetic resins, rubber and paints

e Xylene is a CNS irritant and narcotic and causes performance impairment and cerebella
dysfunction after acute exposures

RESEARCH STUDIES

Concomitant exposure to xylene and other solvents including toluene affect hematological parameters,
liver size, liver enzymes, auditory memory, visual abstraction and vibration threshold in the toes.
(Lingman, 1994). Organic solvents have been associated with peripheral neuropathy, and have been
noted to be responsible for toxic neuropathies. In most situations of workplace exposures to
concentrations below the TLV, some effects to the human body may occur, particularly with mixed
substances (Beasley, 1992). Some individuals may incur eye, nose, and throat irritation, nausea,
headache, irritability, lassitude impaired reaction times and impaired short term memory. Moderate
exposures lead to dizziness, weakness, tremor, increasing confusion, and possible asymptomatic effects
on renal function and hematological parameters.

e Chen and Uchida et al., (1994) note that the combined exposure to toluene and xylene causes an
increase in symptoms associated with depression of the central nervous system and local irritation.
The observed symptoms are similar to data retrieved on persons individually exposed to xylene or
toluene. This suggests that the effects of the combined exposure to both solvents are additive.

e Dudek and Gralewicz et al., (1990) studied the effects of experimental exposure to toluene and xylene
at 100 ppm (part per million) or their mixture of 50 ppm each, on the central nervous system. Nine
psychological tests were used to measure the changes in the central nervous system function in the 10
volunteers aged 22 to 35. Exposure to xylene proved to cause the most adverse effect in the selected
reaction time. Exposure to toluene affected the memory test performance.

e Neuropsychological findings in a non-clinical sample of workers exposed to solvents were studied by
Reinvang et al., in 1994. Thirst —six workers were studied who had been exposed to organic solvents for
more than 10 years. The workers and control groups were studied with a battery of neuropsychological
tests and cognitive tests, where significant differences were observed for the Weschsler Adult Intelligence
scale digit span and symbol digit substitution and on paired associate learning and continuous word
recognition. The results indicate that long-term work-related exposure to organic solvents may have
chronic toxic effects. (Reinvang et al.1994).

e Similarly, Cherry et al., (1985) studied two workforces of 44 men exposed to paint solvents and 52 men
working with toluene were compared with age matched comparison groups of non-exposed workers.
Scores on a series of performance tests were examined and it was found that the solvent exposed workers
functioned less well than their comparison control group. It is very imperative to note that although the
solvent exposed workers got lower scores than the solvent free control group, no evidence of impaired
nerve conduction in the ulnar or median nerves were apparent. With this in mind, it is very important for
medical practitioners to ensure their diagnosis take this into consideration, i.e. not all patients will show
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actual damage to the brain, nerves, neurological damages etc., but will show poor performance on
neuropsychological tests .

Likewise, Grasso et al, 1984, studied a number of Scandinavian reports, which claim that painters and
workers in other trades in which prolonged occupational exposure to organic solvents may occur and
develop a type of mental illness, which is described by impairments in memory, coordination and slow
deterioration of personality. This conclusion is recognized as a cause of premature retirement and is
classed as an occupational disease in certain countries. It is clear that a critical evaluation of the reliability
of these methods in detecting minor deviations from normal and their ability to provide acceptable
evidence of CNS damage or dysfunction has been proven to be acceptable in investigating personality,
intelligence and memory loss in patients exposed to solvents. However, at present it is clearly stated that
these test methods are not suitable for epidemiological studies due to the variability of response in normal
individuals, which is ill defined. The same conclusion was arrived at with regards to the evaluation of
electroencephalography, computerized axial tomography scanning and other physical examinations to the
diagnosis of brain changes in groups of solvent exposed workers and non- exposed workers.

Similarly, Linz et al., 1986, also conclude that neurologic examinations and laboratory screening tests
showed no consistent pattern of abnormalities in solvent exposed industrial painters compared to the
control group. However, in the evaluation of the psychological tests, short term memory deficits and signs
of cognitive disturbances, clinically significant elevation of depression, hysteria and anxiety were
detected in the painters versus the non-exposed control groups. Hence, it is very important that diagnosis
of solvent exposed workers are carefully examined and thoroughly studied in terms of psychological tests,
as the neurological exams and laboratory screening tests should not be relied upon solely without the
supporting psychological tests. (Linz et al., 1986). Finally, volunteers that have been exposed to chronic
low level exposures to xylene have also shown no signs in certain radiology tests, but have incurred the
symptomology related to xylene exposure. Clinical neurological examination and electroencephalogram
or brain wave test (EEG) in such subjects have generally been normal although Electroneuromyography
(ENMG) has been affected, even at concentrations below the mixture TLV (Anshelm Olson, 1982; U.S
Department of Health and Human Resources, ATSDR, February 2001).

Chouaniere and Wild et al. (2002) have discovered that the neurotoxicity of long-term exposure to toluene
i1s known at levels higher than 50 ppm and is suspected at lower levels. A cross sectional study was
carried out in two printing plants on 129 workers who were exposed to low levels of toluene. One plant
was exposed to 0-18 ppm toluene and the other plant was exposed to 2-27 ppm toluene. The workers
were asked to fill out a questionnaire to measure the effects on their neurotoxic symptoms. Neurotoxic
symptoms were not significantly correlated with current exposure. However, the conclusive statements
made in this study state that low exposure levels to toluene were associated with decrements of memory
test performances. Kamjima et al (2000) studied a patient who was a 54 year old man complaining of
hyposmia, poor memory, lack of concentration and personality changes. The patient had worked 12
years at a manufacturing plant where he had to coat dashboard lines with xylene and potentially toluene as
well. There was no local exhaust ventilation or personal protection that was worn by the employee. The
patient was diagnosed with chronic solvent intoxication due to the chronology of symptoms, optic nerve
atrophy, and the appearance and distribution of the Magnetic Resonance Imaging lesions.
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e Kishi et al. (1993) studied the neurobehavioral changes resulting from chronic low level exposure to
organic solvents in industrial painters. The painters were exposed to toluene and xylene and mineral
spirits. The prevalence of depression, dizziness and unsteadiness was higher in painters than in the
control group. Toluene exposure was significantly correlated with impaired performance on the Santa
Ana test, another measure of psychomotor function, visual cognitive function and fatigue on the mood
scale.

e In the 1997 World Health Organization, Environmental Criteria Program on chemical Safety for Xylene, it
was found that subjective symptoms have been reported among workers exposed to solvent mixtures
containing large amounts of xylene. Long term exposure to xylene is suspected to affect the nervous
system adversely because chronic toxic encephalopathy and milder functional disturbances of the brain
have sometimes been found among exposed painters and other workers. Furthermore, a neurotoxicity
study, which involved animals, exposed for 3 months to 160 or 320 ppm xylene showed biochemical
evidence of apparently irreversible adverse effect on the nerve cells of the brain even at the lower level.
The Task Group considers these findings very important and recommended further confirmatory studies.

Hearing Loss

It has been determined that exposure to solvents also results in hearing loss in some employees, as per studies
by Lataye et al, (2000) and Moshe et al. (2002). It is therefore important to bear in mind that noise effects
can be exacerbated by non-acoustic agents. Combined effects of noise and solvent exceed the summation of
the damage produced by each agent alone.

In one of the studies, an artist who painted large posters with different mixtures of organic solvents including
toluene, xylene and methyl ethyl ketone, was diagnosed with having peripheral and central neuropathy
including ototoxic hearing loss, as a result of unprotected exposure to organic solvents.

It is interesting to note that toluene may interact with some common medicines such as aspirin and
acetaminophen to affect hearing as well. (Sherertz, P., 1998.)

In a recent study conducted by Herkov and Conger, neuropsychological and cognitive assessments were
studied and an array of test methods for CNS damage was discussed. Herkov and Conger support
neuropsychological testing as a “sensitive measure of cognitive functioning and brain injury.” Numerous test
methods are described for various neuropsychological testing. They mention that due to the complexity of
brain function and mechanisms for brain damage, there are few conditions that result in a well defined pattern
of neuropsychological deficits. They go on to state that “brain injury regardless of the source, leads to
impairment in a wide variety of cognitive deficits”.
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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 ppm 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 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, who 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 1997, 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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METHYL ETHYL KETONE PEROXIDE:

» Organic peroxide
» Colorless, odorless liquid and a strong oxiding agent
» Used as a hardener and curing agent for plastics such as unsaturated polyester and fiberglass resins

Bates et al., 2001:

A 6 year old boy developed respiratory distress, metabolic acidosis; severe esophageal and gastric burns and a
coagulopathy after ingestion of an unknown volume of methyl ethyl ketone peroxide in dimethyl phthalate.
This case demonstrates the severe effect which this industrial chemical has on systemic and local point of
contact with the gastrointestinal tract.

Anonymous, 1977:

» MEK peroxide is known to irritate the eyes and skin
» Chemical burns of the gastrointestinal tract as well as residual scarring and structure of the
esophagus were noted in an individual surviving ingestion of 2 ounces of a 60% solution.

As per Dillon Consulting Report for Working Safety with Casting Resins:

e MEKP is known to be a strong irritant to the eyes, nose and throat. Long term exposure have liver
and kidney damage. Eye contact can cause permanent blindness with a few drops and ingestion can be
fatal.

Please refer to Tab#1 located at the start of Section #6. (information provided by the OHCOW, 1997).
Bisphenol A Diglycidyl Ether (DGEBPA): (see appendix M — MSDS L6277A Weeping Epoxy)

Basic building block of epoxy resins

This building block is made by reacting Epichlorohydrin and Bisphenol A (CCOHS, 2004).
Epoxy resins based on glycidyl ethers are used in protective coating, solvent-less coating, coal tar
pitch modified coatings and many others.

Repeated skin contact can cause allergic skin sensitization in some individuals. Once a person is
sensitized, contact with even a small amount causes outbreaks of dermatitis.

Of all possible polymer combinations, the dimmer has the greatest potential for skin sensitization
As per National Institute of Health disease associated with this agent is contact dermatitis allergic.
(July, 2004).

Skin irritation and rashes, muscle and joint disorders and central nervous system and respiratory
disturbances have been reported in workers exposed to DGEBPA-based epoxy resins, as well as
several other potentially harmful chemicals at the same time, Tomizawa, T., 1977).

» Numerous cases of allergic skin reaction have been reported in people occupationally exposed to
DGEBPA based epoxy resins. Low-molecular weight resins which contain a high percentage of pure
DGEBPA appear to be the true sensitizers (CCOHS — Cheminfo, 2004).

YV VYV VYV VVYVYVY
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Incomplete combustion may produce phenolics and possibly also aldehydes, acids and other
unidentified toxic organic compounds (Dow Chemical Company, 2004)

It is stated on the MSDS sheet that it is necessary to: “...avoid breathing vapors from oven
heating or curing when heated to decomposition toxic fumes emitted. No smoking or eating in
area of use”. (Refer to Appendix K — Document #11- gives more information with regards to the
hazards of uncured and cured DGEBA and toxic fumes). It is stated in this document that when
this product is heated to very high temperature, toxic vapours would be given off that could be
very hazardous. For this reason, the curing process should happen in an enclosed and exhausted
space.
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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.

Because the employees in the Armature department worked with enamels, lacquers and varnishes, the
following data and pertinent information is applicable to the workers in the armature 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 esophageous, stomach and bladder cancer as well as leukemia and
cancers of the buccal cavity and larynx.

As per the Department of Health Services, 2005 (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

Some of 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.

There are numerous additives that can affect human health in epoxy resins such as curing agents,
aliphatic and aromatic amines, diluents, organic solvents and fillers. In order to correctly assess
exposures one must look at all the ingredients in the epoxy resin systems, their individual toxicity as
well as the additive effects of these ingredients with other toxins in the process and workplace.
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e As per DHS, older epoxy resins caused skin cancer in laboratory animals. This may have been the case
due to the presence of Epichlorohydrin.

e 2 solvents sometimes found in epoxy resins systems, 2-ethoxyethanol and 2 methoxyethanol cause
birth defects in laboratory animals and reduced sperm counts in men. Some glycidyl ethers also
damage the testes and cause birth defects in test animals.

Health Effects:

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.

Engineering Controls and Exposure:

It is known through employee interviews and statements, that engineering controls were not present,
insufficient or not operative. It is stated by many research reports that certain controls need to be in place to
prevent exposure. The exposures, the symptoms, the occupational diseases, along with the lack of controls,
the lack of personal protective equipment, the lack of education and administrative controls in terms of
personal hygiene, all lead to evidence that exposure would have been incurred to these and other
contaminants.

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.
Furthermore dusts from the uncured parts covered with the resin would be another primary source of exposure
to epoxy resins, as the parts were often sanded/grinded after being drip dried or baked in the ovens. The
“icicles” had to be removed and this is another source of exposure.

Furthermore, many of the solvents and dip tanks which contained epoxy were without lids. As per DHS,
2005, containers and vats of epoxy resins and solvents should be tightly covered to prevent evaporation.
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Engineering controls as per DHS, 2005:

e Do not sand or grind hardened epoxies that contain asbestos fiberglass or silica fillers, as these
substances can cause severe lung disease if you breathe their dusts.

It is known that the epoxies and parts did contain these materials as some of the slots, the sidings in the slots
and the wedges were made of asbestos and fiberglass, as well as mica. Hence as the parts were indeed sanded
and grinded in unventilated areas, without proper protective equipment, exposures would be incurred.

e Containers and vats of epoxy resins and solvents should be tightly covered to prevent
evaporation.

As per the process section of this report, it is clear that the containers and tanks containing the solvents and
epoxy resins, and varnishes were not covered. When parts were being removed from the VPI tanks, it was
clear that the vapours emitted from the parts would have accumulated in the workplace air as well. The parts,
due to their large dimensions, took time to be released from the vessels and the ovens, hence without proper
ventilation and engineering controls, exposure to those vapours and fumes would have been incurred by all
employees, including crane operators and employees on the mezzanine floor.

e Local exhaust ventilation system is the most effective type of ventilation control.

As stated in this report, these systems were not in place for most of the decades the department had been in
operation, including confirmation from the 1996 report of OHCOW (Appendix L).

e Heating epoxies during curing or any other process can cause chemicals to evaporate (turn into
gas) more quickly. The higher the temperature, the greater the amount of chemical released
into the air you breathe. Be sure that adequate ventilation is used when epoxies must be heated
or when the curing reaction generates heat.

In many MOL reports and the statements made by the employees describing the processes in Armature, it
was reported the oven seals would often fail and thus not contain the gases coming off the heating epoxy
resins in the ovens. Moreover, after the parts were heated/baked, they were taken out of the oven and allowed
to dry, be dipped again and the process would continue for several cycles. Throughout this process there was
no form of exhaust ventilation present to contain the off gassing from the parts, or the vapours from within the
ovens. None of the processes were isolated or enclosed to reduce exposures.

e When engineering controls cannot sufficiently reduce exposures, a respirator must be worn and
a respiratory protection program must be developed.

e Protective clothing should also be provided to protect against skin exposure and accidental
splashing into the eyes or face etc.

As per the MOL report dated June 22, 1973, from L. Bithel (Appendix U), one example of personal
protective equipment provided to employees due to the occurrence of dermatitis in women on the mezzanine
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floor applying tape, was only in the year, 1973. The years prior to this recommendation, the employees
continued to work with unsafe and hazardous conditions.

“ ...a dermatitis problem appeared recently in this building where, in an open mezzanine area, girls wrap
glass tape, which has previously been soaked for 24 hours in aliphatic epoxide/toluene, around copper coils
of various types and sizes. Leather gloves were used on the left hand at one machine for tightening up the
tapes, but at some operations, gloves were not worn. The epoxy mixture changed formulation recently
consisting of cycle aliphatic epoxide, Bisphenol A and octylene glycol.”

In order to alleviate the dermatitis issues, management offered Latex gloves. It should be noted that this PPE
change was only allotted for the employees in this section of the mezzanine only.

The New Zealand Dermatological Society Incorporated, 2005, states the following with regards to epoxy
resins:

e Common two part epoxy resins systems contain epoxy resin, catalysts/curing agents and diluents
and/or or other additives. Any of these chemicals on their own may cause irritant and or allergic
contact reactions.

e Uncured epoxy resins, hardener and diluents are powerful irritants and potent sensitizers.

e Hardeners and diluents are more volatile than resin and may cause allergic reactions from breathing in
fumes. As per The Society of the Plastics Industry, 2001, this fact is supported and they state that
glycidyl ethers vaporize more readily than the epoxy resin material and therefore have an increased
potential for inhalation exposure. These diluents are also likely to be much stronger sensitizers than
the epoxy resins.

e Cured epoxy resins are seldom a problem but it has been found that measurable amounts of
uncured reagents may remain in the cured resin after 1 week.

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 2-
methoxyethanol 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:
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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, polyamide-
Epichlorohydrin 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.
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 W 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 handling 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 workers’ complaints.

Rosenstock et al, in 1986 found the following concerning exposures to epoxy resins and other additives.
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e Epoxy resins appear in high performance paints, adhesives, and coating

e The hardeners used are potent skin and respiratory tract sensitizers leading to contact dermatitis, hay
fever and asthma.

e Neutral and synthetic rubber exposures are associated with cancer, skin disease and chemical
intoxications resulting from organic sulfur compounds and lead exposure.

Cragle et al, in 1992 investigated the relationship between bladder cancer and other illnesses and epoxy resins.

e The exposed workers studied had experience working with benzene, chromium, radiation
trichloroethylene and other chemicals as opposed to the references.

e Statistically significant increases in dizziness, insomnia, numbness or tingling in limbs, rashes and
bladder cancer were seen among the exposed workers.

e 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.

The National Occupational Health and Safety Commission (NOHSC) of Australia state the following with
regards to epoxy resins — 1998:

e Most of the uncured resins are the reaction products of two chemicals, epichlorohydrin and
diphenylolpropane

e Acid anhydrides, polyamides and alkyanolamides are less irritating or sensitizing than the aliphatic
amines. However due to problems in curing, hardness and flexibility, amines are sometimes added to
correct these problems and obtain the right chemical mixture for quality purposes

e NOHSC state, “it seldom happens that the hardener is given its true chemical name on the label, but is
usually described as for example, Hardener 3867. It is pertinent to remember that a complete safe
resin and hardener had not yet been invented.

e Most liquid amines are volatile and have a pungent odour. Chemically they are highly reactive, being
strongly alkaline and soluble in water. Workers who are exposed to these chemicals and who perspire
freely are therefore especially susceptible to dermatitis. The risk of dermatitis occurrence is therefore
higher in hot weather than in cold weather.

However temperature in the plant is more of importance here than is the weather outdoors. As there
was inadequate ventilation in this facility, hot or cold was dependant on the processes at hand and not
on the weather.

NOHSC goes further and gives some primary examples of individuals exposed to epoxy resins and the health
effects. Taken directly from the document cited (1998):

1. The manager of a brush company developed a rash on the face and eyelids from “fumes: after using
epoxy resin experimentally for one day.
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2. An employee manufacturing epoxy resin suffered a chemical burn with blistering following an
accidental splash; dermatitis subsequently developed.

3. Two employees using epoxy resins in the manufacture of golf club heads developed dermatitis after a
few weeks. Previously in the fishing rods department, three men has also been affected by a different
hardener.

4. Two men used epoxy resin to glue glass sheets to aluminum sheeting. Both were affected, one man
becoming so sensitive that he could no longer enter the room where this process was carried out.

5. Dermatitis of the face occurred due to wiping the sweat from the forehead with the back of a
contaminated hand: similarly the genitalia were affected as a result of going to the toilet without first
washing hands.

Furthermore it is pertinent to note that primary irritation can occur from direct skin contact with either the
resin, the hardener, the mixture or from exposure to the fumes. Sensitization can occur after a few hours , or
years through skin contact with either the resin or the hardener or the fumes.

NOSHC states the following about effects to certain body systems:

e Asthma-like reactions to the inhalation of fumes and dust from sawing cured resin have been reported.
The cause is the fumes from the uncombined hardener being released from air bubbles set in the cured
resin. Upper respiratory irritation has also occurred from inhaling dust and vapours during the
removal of epoxy resin concrete.

In terms of workspace and engineering controls the following is recommended by this Australian
governmental body, NOSHC, 1988, most of which were not part of the GE structure for its employees:

e Work with epoxy resins should be carried out in an un-congested area of the factory and under
conditions of good ventilation. (This was not the case on the upper floor or the lower main floor of the
armature department. There was no ventilation provided in any of the areas ranging from the upper
floor, to the VPI tanks and the 4 tanks side by side one another over the decades — please refer to the
Layouts in the Appendices A-I, to view the workspace in close proximity of all processes to one
another).

e In terms of fume controls, NOHSC state that some workers can develop a rash after a very short
exposure to the fumes. For small articles, local exhaust systems are recommended for employees.
With regards to large articles, as was mostly the case in armature, NOHSC suggests that installation
of extensive or elaborate fume control in the areas of the factory should be specially allocated to this
type of work load. In some processes they state that it may be advantageous to have the operation
totally enclosed and worked by remote control, eliminating possible fume escape.

As per the processes described in Section 5 of this report, it is clear that the above mentioned engineering
controls were not part of the work area of the Armature employees at GE. Given these recommendations
it is clear that exposure was incurred, due to the nature of the chemicals of these solvents and due to the
lack of proper personal protective equipment, lack of proper safety procedures in handling the epoxy
systems and other solvents for that matter, lack of proper personal hygiene and education and lack of
proper engineering controls.
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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 by-products of the thinners and
additives that formed the mixture as a whole. It is clear from the literature and research provided herein and
available on epoxy resins, that ample exhaust ventilation should be applied wherein there is the use of epoxy
resins systems.

Bray, P., 1999 clearly states that the components in epoxy resin systems include, hardeners, diluents, epoxy
acrylates, Epichlorohydrin, and Bisphenol A.
Jolanki et al., 1986

» Over a 10 year period (1974-1983) 1082 cases of occupational skin disease were diagnosed
» Epoxy products caused 71 cases of allergic contact dermatitis, 3 cases of irritant contact dermatitis and
1 contact uticaria.
» All but 3 of the 71 patients with allergic contact dermatitis had contact allergy to Bisphenol A-type
epoxy resins.
The authors of this study clearly state that, “Although solid epoxy resins have been considered to be safe from
an allergic point of view, 6 cases of allergic contact dermatitis and 3 cases of irritant contact dermatitis were
caused by solid epoxy resins.

Bourne, L. et al., 1959:

The authors researched the occupational injuries resulting from exposure to epoxy resins and amine curing
agents. This reference is taken, though dated, due to the fact that this reference was available at the time of
the existence of the armature department at GE and thus knowledge on epoxy resin systems and their
detrimental health effects were also well known within the safety community on a whole (decades ago).

» Exposure to resin/amine systems may cause dermatitis, mucous membrane inflammation, skin
allergies, respiratory distress, liver dysfunction or visual disturbances.

» Production of a completely nontoxic resin/amine system is not possible, minimum toxicity is a
function of both minimum system component volatility and minimum solubility in skin secretions

» Risk of individual sensitization to resin /amine system components is proportional to integrated
exposure.

In this research abstract some obvious engineering controls were recommended here. These controls were not
evident in the oven area for the upstairs armature location nor for the downstairs location with regards to
ovens, proper ventilation or proper enclosures etc.

Hot processes should be enclosed ( with a special unit if possible)

The prohibition of smoking or eating at work should be strictly governed

curing processes should take place in well ventilated chambers with restricted access

The immediate reporting of all cases of skin contact or injury, the onsite presence of good washing
facilities and the thorough cleansing of hands.

VVVY
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Haz Map — Information from the National Institute of Health — July 2004.

» Epoxy resins are associated with occupational asthma and contact dermatitis, allergic dermatitis

» Occupational asthma reported in electronics industry and in paint and glue workers

» Allergic contact dermatitis reported in construction workers, shoemakers, electronics workers,
mechanics, printers and textile workers

» “Patients who develop skin allergy to epoxy resins are allergic to the monomers (such as
epichlorohydrin and Bisphenol A in about 90% of the cases and to the hardener in the remaining
cases.”

Anonymous, 1963:
Health hazards associated with the production and industrial use of epoxy resins were reviewed.

e Wet or uncured resins and the chemicals used to thin, strengthen or harden the epoxy mixture may be
particularly hazardous to health

Liquid resins may produce severe eye irritation or dermatitis

The sensitizing effects of recurrent exposure to epoxies may cause skin disease

Dermatitis is the ailment that most frequently affects workers who handle epoxy resins and the
chemicals used in their manufacture.

Respiratory and other troubles may result from breathing the vapors, fumes or dusts of various
materials used in the process.

Cohen, S. R., 1974:

e Supports the notion that the improper handling of epoxies can lead to a cause effect relationship where
symptoms described by workers who handle epoxy resins and exposure to the solvents even below
accepted standards can be realized and exposures incurred

Park, R., Silverstein, M et al., 1986.

Excess cancer deaths at an electronics and electromechanical manufacturing facility for aircraft and missile
applications prompted a mortality study. Exposures included machining and grinding operations, similar to
those described in the Armature department of GE, armature construction, and various assembly operations.
Chemical exposures included: Halogenated solvents, cutting fluids, solder fluxes, epoxy resins, cyanoacrylate
resins and acrylonitire based resins. From 1965 to 1979 there were 30 deaths from cancer among female
workers alone, where 15.5 deaths was the expected value. From 1970 to 1979 there were an excess of deaths
to pancreatic cancer in men and women and of colon, stomach and ovarian cancer in women. Exposure to
epoxy like materials may have some relationship to the colon cancer among the women and pancreatic cancer
in the men.

Jolanki, R. et al., 1996 studied occupational dermatoses from exposure to epoxy resin compounds in a ski
factory.
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Of 22 workers, occupational allergic contact dermatitis was found in 8 individuals. Six were sensitive to
epoxy resins compounds, i.e. epoxy resins, hardeners or diluents, 1 to cobalt in glass-fiber reinforcement and
1 to formaldehyde in a urea —formaldehyde glue and lacquer. Four workers had irritant contact dermatitis
from epoxy resin compounds, lacquers, sanding dusts or glass-fibre dust. Three had contact allergy from a
new sensitizer, diethyleneglycol diglycidyl ether in a reactive diluent. Immediate transfer of workers
sensitized to epoxy resins from epoxy exposure prevents aggravation of their dermatitis.

The ILO, 1995 also makes the following statement concerning resins (epoxies, curing agents, plastics)

e Most contain many poisonous ingredients such as solvents, dyes, stabilizers, fillers, plasticizers,
catalysts and monomer residue

e Epoxy resins are normally cured with a phenol compound, and polyesters are cured with a peroxide
compound

e Uncured epoxy resins or monomers are very toxic and penetrate the skin and lungs rapidly

e Dust created by shaping, cutting and drilling can be harmful

e Resins can produce a wide variety of highly toxic vapours and gases when heated or burned. Fires
caused by burning plastic are sometimes very difficult to control.

Fillers (as per the International Labour Organization — 1985 — taken directly from the source)

Fillers are powders or tiny fibres added to resins to give bulk, strength and form. They are durable and some
resist heat, fire and electricity. Asbestos and chromates cause cancer, and fiberglass can cause serious lung
problems if breathed in over a period of time. These substances can also be highly irritating to the skin and
eyes. They are easily released as harmful dusts when resin products are shaped, sawn or drilled. Avoid
breathing and direct contact.

As per The Society of Plastics Industry, 2001: inhalation exposure to fillers such as crystalline silica or
fiberglass may result in delayed lung injury.

Examples relevant to GE Armature processes: asbestos, quartz, silica, fiberglass.
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The 1971 Explosion:
Taken directly from the Examiner Article and an Employee Testimony (Appendix J — Dated August 1971)

“..a chemical reaction in a 2000 gallon VPI pressurized tank cause for a cloud of offensive gas to
be emitted ...a toxic cloud hovered over the city. When the firefighters came in and poured
water on the overheated resin, the tank then exploded and it was a miracle that no one was
killed. The smell was putrid. ...paint peeled from the steel beams; every tree outside the
department on Wolfe street lost it’s leaves; paint peeled off houses as far away as Edgewater
blvd.”

Products mentioned as per June 11, 1979 document — authored by Ed Hunt — UE Health and Safety
Representative— SOLVENTLESS EPOXY VARNISH:

1. Boron Trifluoride Mono Ethylamine
2. Shell Epoxy 826 or Ciba 6005
3. 3M Cardolite NC 513

The author of this report stated the following:

The fire itself would have given off large amounts of these toxic fumes, but that is not to say that
our members who had long exposures working in this areas would not show the same health effect
as those who were immediately involved with the 1971 fire. ...This chemical Boron Trifluoride
Mono Ethylamine can certainly be the reason behind the health effects suffered by our member
and others as a result of that 1971 fire. (See Appendix K — Document #26.)

» It is stated on the MSDS sheet for thixotrophic epoxy sealant - that it is necessary to: “...avoid
breathing vapors from oven heating or curing when heated to decomposition toxic fumes
emitted. No smoking or eating in area of use. (Refer to Appendix K Document #11 document
dated July 17, 1989 — which gives more information with regards to the hazards of uncured and
cured DGEBA and toxic fumes. It is stated in this document that when this product is heated to
very high temperature, toxic vapours would be given off that could be very hazardous. For this
reason, the curing process should happen in an enclosed and exhausted space.

» Furthermore, although not clear if the weeping epoxy was present in this fire, it would have
been present in other areas such as storage areas. The weeping epoxy MSDS sheet clearly
indicates that there are unusual fire and explosion hazards, “Toxic fumes and vapours emitted
when heated to decomposition. Butyl Glycidyl ether may be vaporized and hydrogen chloride
gas released upon combustion.” (See appendix M)

» In another MSDS for Hardener for Mexotropic Epoxy Sealant (M-6290-A) of the chemical
family Polyamidoamine — it is clearly stated on the MSDS that toxic fumes are emitted when
decomposition temperatures are reached. The TLV as per the MSDS is 1 ppm and indicated
that when heated or misted, inhalation hazards can occur. Furthermore, it clearly indicated
that the chemical should be utilized in a well ventilated area. Avoid skin contact or breathing in
vapours. No smoking or eating in areas of use. See Appendix M.
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» Furthermore there were thinners added to the varnishes as well — for example amongst them
toluene, xylene, MEK or MEK peroxide. As per the MSDS for MEK Peroxide, the following is
stated: “.....If Self Accelerating Decomposition Temperature is reached, may release toxic and
flammable gases and burst into flames. In fire condition, SADT is approximately 70 Degrees C.
Animal studies have shown that MEK peroxide to be tumorigenic. (See appendix M for MSDS).

Given the information above, in general most of the epoxies and the components used to mixed with these
resins, such as the curing agents, hardeners etc, are very well described in the MSDS sheets and clearly
indicate of the necessary precautions to be taken as well. Heating of the products release vapours that should
have been controlled via engineering controls. Furthermore, excessive heating would have emitted toxic
vapours that should have been avoided at all costs. Given this information and the fact that the fumes in
Armature were not properly handled, exposure to these toxic vapours would have been incurred by the
employees and thus occupational health disease would have also been realized as per the evidence.

As per www.mrfibreglass.com, the following is stated with regards to the uncontrolled curing and burning of
epoxy and the hazards associated with this process.

e The chemical reaction that cures mixed epoxy is exothermic or heat generating

e Ifleft to cure in a contained mass, such as in a mixing pot, it can generate enough heat to melt plastic,
burn your skin or ignite surrounding combustible materials.

e The larger or thicker the epoxy mass the more heat is generated. For example, a 100-gram mass of
mixed epoxy can reach 400 degrees Fahrenheit.

e Mixed resin and hardener become hot and frothy as they thermally decompose, generating toxic
vapour. These include: Carbon monoxide, oxides of nitrogen, ammonia, possibly some aldehydes
and other vapours.

e Cured epoxy can emit similar vapours if you heat it too much.

(appendix J has further information from an employee testimony with regards to the Explosion in 1971)
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Fibreglass-Reinforced Plastics
Minamoto, K. etal., 2002:

» Patch tests were carried out on 29 workers involved in fibre-reinforced plastics manufacturing in order
to investigate the causes of their skin problems.

» Of 22 workers who reported experiencing skin problems, 4 showed reactions to methyl ethyl ketone
peroxide, and 2 showed reactions to unsaturated polyester based resin, one to styrene and one to
formaldehyde.

» Seven cases were diagnosed as allergic contact dermatitis due to chemicals, three as irritant contact
dermatitis due to chemicals and three as dermatitis due to mechanical irritation from glass fibre or
dust. Eighteen of the 29 subjects including 2 workers without a history of skin problems were
sensitized to at least one chemical.

As per Dillon Consulting Report for Working Safety with Casting Resins:

e Fiberglass is a chemical inert material, however it can cause skin and eye irritation and the inhalation
of fibres may irritate the upper respiratory tract. It is not yet known whether there is an increased risk
of lung cancer in humans exposed to fiberglass fibres, however the Workers Compensation Board of
British Columbia has classified synthetic mineral fibres as a possible human carcinogen.
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PHENOLS:

Phenols are used in the manufacture of epoxy and other phenolic resins and as a solvent for petroleum
refining. Phenol originated from coal tar or as a degradation product of benzene. Synthetic phenol is made by
fusing sodium benzenesulfonate with NaOH or by heating monochlorobenzene with aqueous NaOH under
high pressure(Windholz, 1983). The main use of phenol is as a feedstock for phenolics resins, Bisphenol A
and caprolactum. It is used in the manufacture of many products including insulation materials, adhesives,
lacquers, paint, etc (IARC, 1989).

Short term effects of exposure to phenol include respiratory irritation, headaches and burning eyes. Chronic
effects of high exposure included weakness, muscle pain and anorexia, weight loss and fatigue; following
dermal exposure included liver damage, diarrhea, dark urine and red blood cell destruction. Skin exposure to
a relatively small amount of concentrated phenol has resulted in the death of humans. (ATSDR, 2004).

Phenol can be absorbed through the mucous membranes of the human eye (WHO, 1994). It’s cellular uptake
is both rapid and passive due to its lipophilic character, and signs of systemic toxicity develop soon after
exposure. Phenol’s main target organs are the liver and kidney. It may also effect the respiratory and
cardiovascular systems.

Merliss, 1972 described muscle pain and weakness of unknown etiology, enlarged liver and elevated serum
enzymes (LDH, GOT, GPT) characteristic of liver damage in an individual with intermittent inhalation and
dermal exposure to phenol, cresol and xylenol. Baj et al., 1994, examined twenty-two office workers
exposed for six months via inhalation to a commercial product containing formaldehyde, phenol and
chlorohydrocarbons. At the end of the six month period, the indoor air of the workers contained 1300 ug/m3
of formaldehyde and 800 ug/m3 of phenol The eight workers with the highest concentration of phenol in their
urine had decreased erythrocyte and T-helper lymphocyte numbers and increased numbers of eosinophils and
monocytes compared to controls. The multiple chemical exposure of this study prevented the author from
concluding that these effects are attributable to phenol exposure alone. However, in relation to the exposures
and contaminants at GE, this study can be applied as the chemicals studied here were similar to those
released over time at the GE plant as well as during the explosion in 1971.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

129/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



\ 4

DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

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 epichlorohydrin 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. TARC 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 has been observed in a
long-term epidemiologic study conducted on workers exposed to Epichlorohydrin at two facilities of
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the Shell Chemical Company. There were 864 workers identified as having been occupationally
exposed to Epichlorohydrin for 6 months or more

e 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.

e In ongoing inhalation studies, rats exposed to Epichlorohydrin have shown a statistically significant
increase in nasal cancer (p <.05).

e 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):

e EPA has classified epichlorohydrin as a Group B2 probable human carcinogen.

e Epichlorohydrin may be released to the ambient air during its production and use (EPA, 2005)

e An increased incidence of tumors of the nasal cavity has been observed in rats exposed to
epichlorohydrin by inhalation (EPA, 1985).

e EPA states that acute short term exposure to epichlorohydrin in the workplace has caused irritation to
the eyes, respiratory tract and skin of workers. At high levels of exposure, nausea, vomiting, cough,
labored inflammation of the lung, pulmonary edema and renal lesions may be observed in humans
(EPA, 1999; 2005).

e An increased incidence of lung cancer mortality ( not statistically significant was reported in one study
of workers exposed to Epichlorohydrin (EPA, 2005)

e Chronic occupational exposure of humans to epichlorohydrin in air is associated with high levels of
respiratory tract illness and hematological effects (EPA, 2005).

Case Studv — Health Hazard Evaluation Report — by NIOSH — 1997:
RE: exposures to resins in 2a manufacturing company utilizing polyester resins:

NIOSH was approached by employees from the manufacturing company (which manufactures a variety of
home decorative items by curing polyester resin in preformed molds) who were concerned about health
effects possibly associated with exposure in the resin and finishing departments. The workers had symptoms
documented as follows:

[. Chronic cough, burning eyes, severe headaches, and
nausea from exposure to airborne contaminants from
liquid resin, acetone, stains, lacquers, and sanding dust

2. Skin irritation and burns to the hands and arms from
dermal exposure to liquid resin and acetone

Air monitoring was conducted during the manufacturing activities for VOC’s, styrene, Stoddard solvent,
MEKP, as well as respirable dust and total dust. Personal breathing zone samples were collected when
workers were mixing and pouring liquid resins revealed that full shift exposure concentrations to styrene
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ranged from 15 to 46 parts per million. Some exposures exceeded the ACGIH TLV at 20 ppm and the
NIOSH REL of 50 ppm. The short term breathing zone samples for styrene exposure during resin mixing
exceeded the ACGIH and NIOSH STEL of 40 ppm and 100 ppm respectively.

It is pertinent to note that at the time of this investigation, manufacturing production was reduced because of
the seasonal nature of the company’s product line., Workers exposure to styrene vapour will likely increase
during the time of the year when the company experiences higher production demands.

It was found that there were ventilation deficiencies with both the local and general exhaust ventilation
systems provided for the pouring tables and the mix room. The use of paint booths for dust control was
inefficient and only marginally effective in controlling personal breathing zone exposure levels.

Furthermore, although PPE was provided, it was concluded that it was not efficient enough in protecting the
workers from the contaminants. More appropriate glove material was required to prevent permeation of the
solvents onto the skin of employees.

This in the case of the GE Armature building, given the fact that there was little to no exhaust ventilation for
most processes and given that employees seldom wore gloves or respirators in the decades preceding the
1980’s and even the 1970’s the exposures to the multitudes of solvents during mixing, pouring, application of
the resins to the stators and other Armature parts, is evident. Furthermore, the other simultaneous exposures
to fumes and vapours from other activities in close proximity to one another would have also contributed to
the exposure incurred by the employees in this department.

As per the case study given here. The styrene levels were found to be higher than the ACGIH TLV for
example. It must be made clear here that the armature department utilized multitudes of chemicals. Thus the
TLVs for the combined effects of exposure would have to be taken into account. Thus overexposure is
inevitable to the solvents in the armature department.

“.....some hazardous substances may act in combination with other workplace exposures, medications,
or personal habits of the worker to produce health effects even if occupational exposures are controlled
below the limits set by the evaluation criteria. Synergistic and additive effects may not be considered
by a chemical — specific evaluation criterion. Furthermore, many substances are appreciably absorbed
by direct skin contact potentially increasing the overall exposure and biologic response beyond that
expected from inhalation alone. Finally evaluation criterion may change over time as new information
on the toxic effects of an agent become available. Because of these reasons it is prudent for an employer
to maintain workers exposures well below the established occupational health criteria. “ NIOSH, 2000.

As per the statement above, it is clear that when we study chemicals and their exposures to human and
animals, the TLVs overtime change, as we become more and more educated on the health effects of those
chemicals/processes. Similarly, as for asbestos and formaldehyde for example, decades ago little was known
as to what their health effects were, and today, more and more stringent restrictions are placed on their use in
the workplaces and the TLVs that are assigned to them.
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WELDING:

There were various types of welding processes that took place within this department as already described in
section 5 of this report. welding, brazing, soldering, cutting.

IARC classifies welding fumes in Group 2B — i.e. welding fumes are possibly carcinogenic to humans.
Welding fume is defined as particulate emissions intrinsic to the various welding processes (IARC, 1990).

The health effects of welding exposures are difficult to list due to the fact that the fumes may contain so many
different substances that are known to be harmful. The individual components of welding smoke can affect
just about any part of the body, including the lungs, heart, kidneys and central nervous system.

Metal fume fever is the most frequently observed acute respiratory illness of welders and may occur during
and after welding duties (Antonini, 2003). Martin et al. 1997 reported that oxides of copper, magnesium, tin,
or cadmium in welding fumes may cause metal fume fever. The most frequent cancer reported among welders
had been of the respiratory system (IARC 1990).

Various conditions in the workplace will effect the variation of welding fume exposure (Wallace et al. 2002).

e Welding in well ventilated areas disperses fumes whereas welding in confined spaces with
poor ventilation will result in higher exposure levels

e Work method is another variable — the distance from the source of the emissions and the
welder’s breathing zone in relation to the fume emitted are important determinants of exposure
as well .The welding position which is either flat, vertical, horizontal or overhead and the
proximity of the welder to the fume plume affect exposure (Lucas, 2004).

e Welders are highly exposed during the intermittent arcing period. There should be little
exposure between the arcing periods, however, they may be influenced by the presence of
other welders in the vicinity, effectiveness of control measures and general ventilation.

e Personal protective equipment is required when engineering controls are not suitable or cannot
be provided.

Furthermore, as per the Manitoba Labour Workplace Safety and Health June 2000:
e Humidity can also effect the amount of fume generated, the amount of fume generated
increased due to absorption of fluxes.

As per the National Occupational Health and Safety Commission, 1990 and Carter, 2004 state the
following with regards to Welding and degreasers:

e Ultraviolet rays given off by welding can react with chlorinated hydrocarbon solvents,
such as trichloroethylene, methylene chloride and Perchlorethylene to form phosgene
gas. Even a very small amount of phosgene may be deadly although early symptoms of
exposure usually take 5-6 hours to appear. Irritation of the respiratory tract and/or
serious lung damage may occur. Arc welding should never be performed within 200 feet
of degreasing equipment or solvents.
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e Long-Term Health Effects:

= Studies of welders, flame cutters and burners have shown that welders have an
increased risk of lung cancer, and possibly cancer of the larynx (voice box) and
urinary tract.

* Welders may also experience a variety of chronic respiratory lung problems
including bronchitis, asthma, pneumonia, emphysema, pneumoconiosis,
decreased lung capacity, silicosis and siderosis, ulcers, gastritis, as well as
reproductive risks.

= Welders who perform welding or cutting on surfaces covered with asbestos
insulation are at a risk of asbestosis, lung cancer, mesothelioma and other
asbestos related diseases.

Mydin and Semple, 2005 concluded in a recent study with regards to validation of a model to estimate
welding fume: there is increasing evidence of an association between welding activity and chronic diseases
such as neurological disease, lung cancers and reproductive effects.

A report provided by Gary Liss of the Ontario Ministry of Labour in 1996 was reviewed. The following
information taken from the report is pertinent to mention here:

e The welding environment is very complex with the presence of numerous gases and particulate
components. These constituents of welding fumes and gases can be classified into those
intrinsic and those outside or extraneous to the process ( e.g. bystander exposure to asbestos)

e Liss also states that there is now more evidence for acute short term changes in pulmonary
function among welders that appears to be associated with higher exposure to absence of
ventilation systems.

e Some but not all studies continue to demonstrate an increased prevalence of symptoms among
welders compared to controls. While non- smokers were affected in some studies, there was
some evidence for an interaction with someone with greater effects seen among smokers.

e Most of the studies reported in 1984 and thereafter are consistent in that they continue to
document a moderate 30-40 % increase in lung cancer risk among welders, however the
findings are not consistent.

Liss concluded in his 1996 report: “there continues to be evidence that prolonged exposure to welding fumes
and gases that existed under past and perhaps current conditions may be associated with both acute and
chronic health problems in welders. Several of these associations represent outcomes for which evidence had
not been present in 1985.” Liss concluded that because welders compose at present an important proportion
of the workforce and may suffer inordinately from certain relatively common conditions such as pneumonia,
and possibly lung cancer and other diseases as well as conditions specific to welding, such as MFF and acute
cross shift pulmonary reactions, this should be considered an important health problem.

In a Danish study of never-smoking welders, (Lyngenbo, O et al., 1989), the following was observed:
74 high exposed welders and 31 age matched electricians were examined. None had ever smoked or been

exposed to known noxious agents to the lungs. A significant difference was found between the welders and
the control group in vital capacity, total lung capacity, forced expiratory volume in one second, peak
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expiratory flow rate. The lungs of welders were physiologically 10-15 years older than those of the control
group. 30% of welders had a well defined respiratory disease.

Furthermore, as per CCOHS, 2001 the following are also pertinent factors which effect health in terms of
exposures to welding fumes. Often times the parts in armature that were welded, soldered, or brazed, were
coated already with either epoxy resins, vapours, insulation such as asbestos or fibreglass, or other solvents
(solvents utilized to clean or prepare the part for welding, or cleaned with alcohols prior to being machined).
As per CCOHS:

e Vapours or fumes can come from coatings and residues on metal being welded. Some
ingredients in coating can have toxic effects. These include:
0 Metal working fluids such as oils and rust inhibitors
Cadmium plating
Vapours from paints and solvents
Lead- oxide primer paints
Some plastic coatings
Epoxies.

O O0OO0OO0Oo

CCOHS recommends the removal of coatings prior to welding. However the processes in armature were not
such that the epoxies, varnishes, solvents, asbestos etc, could be removed prior to welding. This would not
have been possible. Hence exposure to the toxic effects of welding on coated parts would be incurred by
employees. If coatings are not removed, the following thermal breakdown of coatings in the form of gases
are released:

e Polyurethane coatings produce hydrogen cyanide, formaldehyde, carbon dioxide, carbon
monoxide, oxides of nitrogen and isocyanate vapours

e Epoxy coating can produce carbon dioxide and carbon monoxide

e Vinyl paints can produce hydrogen chloride

Welding gases are produced from welding and cutting processes which include:

e Carbon dioxide from decomposition of fluxes

e Carbon monoxide from the breakdown of carbon dioxide shielding gas in arc
welding

e Hydrogen chloride and phosgene produced by the reaction between ultraviolet
light and the vapours from chlorinated hydrocarbon degreasing solvents such as
TCE.

The International Labour Office, 1998 lists the following as long term health effects in welders:

e Respiratory tract infections
e Pneumoconiosis
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e Liver, nasal, sinonasal, stomach and lung cancers
e Respiratory disease from high concentrations of carbon dioxide and related oxygen deficient
atmospheres

Furthermore, as per the Manitoba Labour Workplace Safety and Health June 2000 (taken directly from the
report):

Of the gases emitted, ozone is also emitted during welding and is classified as pulmonary irritation and can
cause pulmonary edema. In addition, nitrogen oxides are formed from the heating of atmospheric oxygen
and nitrogen. The oxide usually consists of nitrogen dioxide and nitric oxide. Nitrogen dioxide is irritating to
the eyes, nose and throat at low concentrations (10-20 ppm) and at higher concentrations results in pulmonary
edema. Furthermore, hydrogen chloride and phosgene are produced by the reaction between ultraviolet light
and vapours from chlorinated hydrocarbon degreasing solvents. Both of these gases irritate and can damage
the respiratory system.

As per IARC, 1990, the following is stated with regards to welding and welding of stainless steel materials,
which did take place here at GE.

e Fumes from the welding of stainless-steel and other alloys contain nickel compounds and
chromium{VI} and {III}. Welders who weld painted mild steel can also be exposed to a range of
organic compounds produced by pyrolysis. Welders, especially in shipyards, may also be exposed to
asbestos dust.

e Welding fumes are retained in the lungs.

e FElevated concentrations of chromium and nickel are seen in blood and urine, primarily in manual
metal arc stainless-steel welders.

e Airway irritation and metal fume fever are the commonest acute effects of welding fumes.

e 10 out of 12 case-control studies showed an association between lung cancer and exposure or
employment as a welder. (IARC, 1990).

e Highest exposures to chromium {VI} may occur during chromate production, welding, chrome
pigment manufacture, etc.

As per Behrman, 1997, welders are exposed to a wide range of metals and non-metals with varying and
sometimes additive toxic effects. The following exposures must be taken into account when assessing
exposures in the GE Armature employees.
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Taken from Behrman, 1997: Table #6: Welders and Exposures

EXPOSURE SOURCE ACUTE EFFECTS CHRONIC EFFECTS
Iron oxide Steel welding Metal fume fever (MFF) | Siderosis
Zinc oxide Galvanized steel MFF Bronchitis, dermatisis
Chromate Stainless steel welding Bronchitis, mucosal | Carcinogenesis
irritation
Cadmium Solder, welding rods Pneumonitis, renal | Renal, liver dysfunction
failure
Lead Brazing, soldering, | CNS  toxicity, Renal | CNS Toxicity, anemia,
welding failure, gastroenteritis Neuropathy
Asbestos Product being welded Asbestosis Lung cancer,

mesothelioma

As per DHS, 1992, the following is stated with regards to Hexavalent Chromium.

e Hexavalent chromium causes lung cancer in humans. The EPA and ATSDR indicate that the risk of
lung cancer to exposed workers is extremely high.
e Hexavalent chromium can irritate the nose, throat and lungs. Repeated or prolonged exposure can

damage the mucous membranes of the nasal passages and cause ulcers to form.

irritating to the skin. Ulcers can form as well as sensitization.
e Welding on stainless steel without adequate control measures can lead to exposure at least several
times above the legal exposure limit.

It is also very
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High Potential Testing:

This process also caused emissions of ozone. The employees on the mezzanine levels indicate that during
high potential testing, the fumes from the processes below would rise and irritate their nose, throat and eyes.

OZONE:

As per the New Jersey Department of Health and Senior Services Hazardous Substance Fact Sheet, the
following is pertinent to note with regards to ozone.

OSHA exposure limit is 0.1 ppm for an 8 hour work shift

Breathing ozone can irritate the nose and throat — as well as irritate the lungs causing coughing
and/shortness of breath. Higher exposures can cause a build-up of fluid in the lungs

Repeated exposures may cause lung damage. Ozone may cause mutation in the cells — i.e.
genetic changes.

As per CCOHS, severe or permanent lung injury or death could result from even a very short
term exposure to relatively low concentrations.

A small number of studies examining long term occupational exposures to ozone have
reported headache, irritation of the nose and throat, chest constriction and lung
congestion in exposed workers. Human population studies indicate the people living in
communities with high background ozone levels have experienced a greater decrease in
lung function over 5 years than people living in communities with lower background
levels.(CCOHS, 1998.)

More importantly as per CCOHS, 1998 — ozone exposures may influence clearance of other
hazardous substances from the lung. Individuals with asthma were reported to be sensitized to
the effect of the other irritants when pre-exposed to 0.12 ppm ozone for 1 hour. Animal
studies have shown that rats exposed to ozone prior to an exposure to asbestos had
significantly more asbestos in their lungs one month later than animals not exposed to
ozone.
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FIBREGLASS:

Fibreglass has been reviewed by many independent researchers and regulatory bodies for over 15 years. The
concept of fibreglass and its capability to harm human health remains unsolved as there are thousands of
employees who have worked with some form of fiberglass or presently working with fiberglass and have
incurred occupational diseases that may be attributed to their exposure to fiberglass or fiberglass reinforced
products.

A. DEFINITION AND CLASSIFICATION:

The definition of fiberglass in and of itself is confusing, as different regulatory bodies have varying
definitions, some of which are clearly defined, others which overlap within those definitions. Comparisons
between standards or regulations become confusing and trying to identify compliance becomes a challenge
when the classifications are not clearly defined (Siemiatycki, J et al, 2004; OHS, 2001). Most of the categories
include a broad range of fibre types, with different physical and chemical properties, and indeed some of the
characteristics overlap between categories (OSH, 2001).

Many manufacturing sites, which OHCOW is currently servicing, have exhibited signs of health deterioration
with regards to the respiratory system and an association with fiberglass and fibreglass reinforced plastics.

Several clients who have used and are using fibreglass as a primary or secondary component in the equipment
they fabricate, state that there are a number of methods utilized in which fiberglass is actually manufactured,
coated, sealed etc. Fibreglass sheets, pieces, boards, components can be coated with resins that contain
benzene, silica and other harmful ingredients that are worth mentioning here and are definitely contributors to
ill health amongst our workers. Fibreglass reinforced plastics are coated with resins which contain polyester,
or epoxies or both can prove to be hazardous to human health, especially if the fibres are respirable or
inhalable to some degree (Government of South Australia, GS8, 2000). Fibres may act as carriers of
chemical carcinogens to the target organ ( taken from IARC, 1996).
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OCCUPATIONAL ASTHMA:

Occupational Asthma has been noted to be common amongst a variety of contaminants discussed, i.e. such as
epoxy dust, styrene, TETA, welding fumes. Occupational asthma cannot be overlooked when assessing
exposures incurred by the employees of the armature department.

In summary, as per the National Library of Medicine — Haz Map, 2003 information relating to Occupational
Exposure to Hazardous Agents, the following is stated with regards to Chemicals contributing to
Occupational Asthma:

e Workers handling shellac — due to the presence of ethylenediamine

e Workers handling or using epoxy adhesives, and resins, due to the presence of pryomellitic
dianhydrise, tetrachlorophthalic anhydride, trimellitic anhydride

e Workers using rosin core solder (as indicated in section 5 of this report)

e Workers exposed to styrene

e  Workers exposed to Urea formaldehyde

Hence although already mentioned in the various chemical analysis herein Occupational Asthma is one of the
many diseases that should not be overlooked in the diagnosis of the employees that worked in this department.
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7.0 DOCUMENT REVIEW

Some select Material Safety Data Sheets have been made available to OHCOW for review. The data sheets
clearly indicate the precautions that were necessary to ensure that impaired health will not result from the use
of the product. These are included here for the reason of proof of existence and reference for the reader.

L6277 — Weeping Solvent (Appendix M) Contains — 60-100% Bisphenol A Diglycidyl Ether and 10-30 % Butyl
Glycidyl Ether

The precautions with regards to use of this product indicate the sensitization can occur through contact or
inhalation. Prolonged or repeated contact may cause dermatitis and some individuals may become sensitized.
Furthermore, the hazardous decomposition products are also listed which include ketones, chlorinated
hydrocarbons and unidentified organics.

Various other Material Safety Data sheets are available for the reader’s perusal as well (however they have
not all been listed here — refer to the Appendix — M).

A Patient File:

In addition to information already provided here as evidence, another document, related to a Patient’s record
(former GE employee) has been included in the following tab. Although the patient information is not
included, the additional information with regards to the employees’ specific workplace exposures and a
literature review is provided here. This patient worked in Building 10, which was one of the areas in which
the armature employees worked as well, and the data herein is relevant to the armature employees. This
information further illustrates and provides evidence that Isonel 51 contained formaldehyde. Moreover, it
further investigates the relation of exposure to organic solvents and lymphoma’s and Hodgkin’s disease.
Please see tab attached.
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Tab #2
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RESIN APPLICATION:

Appendix K Document # 1:

Field Visit Report (FVR)

From: R.Fliegl, P.Eng

Date of Report: July 4, 1974

GE Contact: Mr. Dan Abel - Specialist, Safety

This report gives a very detailed view on some of the unsafe applications of solvent to the stator parts in the
armature department. Although stated in this Field Visit Report that the process was no longer going to be
implemented, there is no follow up report that indicates that this process ceased. The MOL inspector does
not indicate that a follow up visit will be made to ensure that the process was indeed terminated, nor does this
inspector put in any recommendations or orders to cease the processes that were taking place. The process is
well-described in the report and available to view in the Appendix K.

“...the stators are up to 15’ in diameter and up to 3’ wide. The method of coating involved lying the
stator on blocks within a large diameter drip tray then pumping the reduced polymer through a
hose onto the copper coils. In order to carry out the operations the workman stands inside the stator
and directs the output of the hose. The operation takes approximately 1 hour per day and is carried
out for three successive days for each stator. Consumption of the polyester resins is about 1 — 2
gallons per application.”

Here is an excerpt of the seriousness of the issue at hand and the unsafe conditions in which employees were
to work when coating the large parts. Although the process might have been terminated on the date of the
visit, retrospectively, the exposures incurred cannot be overlooked at this time, concerning the exposures
which may have resulted due to these types of unsafe procedures. Comments made by the inspector were as
follows:

“....the method of coating the large stators tends to place the operators in the midst of
potentially high levels of solvent concentrations. Although exposure is for a very short period,
such levels could be hazardous to health.”

As per www.mrfibreglass.com, a producer of epoxy resins and writer for the safety guidelines in the use of
these type of products, the following is stated with regards to some of the processes that had been taking place
as per the previous MOL report above.

e Spraying increases the amount of hazardous volatile components released from the epoxy

e Using solvents to thin the epoxy for spraying add to the health and safety risks

e As epoxy leaves the nozzle, it is reduced to tiny droplets which can be inhaled and cause
extensive damage to the lungs and other health problems, such as skin sensitization and allergic
reactions.
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Although a hose or brush were utilized for application of the varnished to the large parts, the misting and
splashing effects could have been realized from these tasks as well.

Another form of evidence about application of varnish to the parts produced in Armature is given below. In
this example, the armature employees are occupying Building # 10.
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Appendix K Document # 2:
Union Handwritten Notes
Date of Report: February 25, 1981 at 2200 hrs.

This document provides evidence of exposure to varnish, improper ventilation, improper PPE,
reactions to skin and eyes after 20 minutes of exposure, large surface areas (therefore larger amounts
of evaporation of the contaminants into the environment). In point form taken directly from the notes:

e Large armature being flooded inside oven in #10 Building

e Xylol thinners used to thin Isonel varnish

e Two people work inside oven enclosure as a rule

e At this time, chemical cartridge masks are worn but not good enough since both
employees complaining of skin reactions and visible swollen eyes after 20 minutes of
exposure

e Probably styrene fumes given off when flooding reached part when varnish begins to kick
over (activated to make it safe)

e Large area of evaporation involved with large fan under armature, pumps to move
liquid Isonel and large surface area of armature all tend to create severe problem

This process refers to the portable oven operations that have been described in the process section of the
report, which utilized the asbestos blankets. In this document, there is evidence that the varnish is applied, or
flooded onto the parts in an open oven, without proper ventilation. The varnish vapours are released as the
surface areas of the parts are large and the application takes time.

The first document of evidence in Appendix K (Document #1) shows evidence that the MOL stated
in 1974 that the method of application of the varnish to the stators would be stopped. However, as
per Document #2 — which is a 1981 document, 7 years later, it is clear that the process was never
discontinued.

Referenced below is another document which provides evidence with regards to mishandling of epoxies in the
workplace which can also lead to over exposure to epoxies and their components.

Appendix K Document # 3
Union Handwritten Notes

Date of Report: February 24, 1981 (day before)

RE: EPOXY 5918 (POLYESTER)

Relevant evidence from the document is recorded herein in bullet form:

e 42 kits were scheduled to go into big oven when proper ventilation would take care of fumes

e This was supposed to be done between 4:30 pm and 8:00 am on February 23, 1981 but for
some reason they were not put in the large oven but rather in the small north oven, which had
no ventilation. The oven was loaded at 0600 hours on February 24, 1981.
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e The fumes of styrene were so strong that people in the area refused to work until the air was
cleaned up.

Another example of products being written off and being reused in the plant is given in the document
provided below — please refer to the appendix K for details in this document:

Appendix K — Document #4 -Dated — March 29, 1988. Rob Baker, Plant Engineering. — please note the
M6860 Epoxy referred to contained Tertiary Butyl Styrene (TBS) to enhance viscosity.

Appendix K -Document #5 -Dated: January 13, 1988 — RE: VPI Resin and Vinyl Toluene — this
document refers to the consideration of an new resin — A50A469 which contains 13 % vinyl toluene. As per
the document, it indicates that the management of this resin would be far more intense than the current resins
in use. A Plant in Schenectady was visited where this resin was utilized and employees were complaining of
fumes, the smell and headaches all the way to heart related symptoms.

Appendix K Document # 6:

Union Handwritten Notes — Re: Medical conditions of employee on Mezzanine floor working with Epoxy
and fiberglass

Date of Report: October 29, 1979.

Employee suffering from reactions to epoxy and fiberglass. Eyes are swollen shut and whitish pimples
developing all over skin.

Appendix K Document # 7:
Union Handwritten Notes — Re: Mercury spill in Armature
Date of Report: November 1, 1979.

This report indicates that employees were exposed to Mercury during a rupture of a gauge near #2 VPI Tank.
The Mercury spill was not handled immediately and employees in the area were being exposed to the mercury
at the time.

Another example of mishandling of epoxies and solvents in armature:

Appendix K Document # 8
Union Notes: Accident Report
Date of Report: June 5, 1981

Accident details are listed as per below:

Employee was utilizing epoxy melting pot

Was using 1500 toluol thinner in regular job application

Soaked rag was in his hands

Attempted to wipe excess epoxy off the outside of the melting pot
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e Holes above the switch on the side of the pot are open to red hot elements
e Vapours ignited burning both hands and forearms

Appendix K Document # 9
Letter Dated March 10, 1986
From: Materials and Technical Systems Department

This report is written with regards to potential health and environmental hazards associated by the use of
resins contaminating tertiary butyl-styrene and vinyl toluene in the VPI process in Building #7: This
document alone demonstrates the different activities with the VPI tanks where possible exposure to resin
could be incurred by armature employees. The document is written by officials of the Materials and
Technical Systems department and thus should have held much weight for Armature management at the time.

The summary is as follows:

1- employee exposure to reactive diluent vapours such as vinyl toluene and tertiary butyl
styrene may occur in the building during the following operations/at the following times:

= when resin is present in the process tanks and lids are opened

* during removal of stators from the tank and set up in the curing vat

= while stators remain on the curing tray prior to transfer to ovens

* during manual touch-up of stators on the curing tray

* during maintenance or cleaning of process tanks, storage tanks or pipes linking
these tanks

* when removing bungs from drums containing resins, or reactive diluent in pure
form.

The list continues, however the document is incomplete, as the remainder of the document was not made
available to OHCOW. However the amount of information present here is paramount in the evidence and
justification required to assure that the points and analysis made in this REP are substantiated with this
document in terms of exposure to the resins at different points of handling the materials that would be
submersed in the tanks, or taken out etc.

This document takes away any doubt that exposure would only occur at one or no point in the process.
Exposure to solvents, their decomposition products, their fillers, diluents, would have been incurred in each
and every plausible step or manipulation in the system when dealing with these processes whether it be
heating, baking, dipping, curing, hung to dry, to be grinded, or sanded etc.
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Appendix K Document # 10:
Meeting Minutes Those present — W. Broadworth et al.
Date of Report: August 14, 1986

This document outlines clearly the historical use of TBS

“...we have been using AS0A311 VPI Resin since approximately 1974. In September 1974, 7%
Tertiary Butyl Styrene (TBS) was added to the resin to reduce the resin viscosity. This addition
has been approved by Corporate Health and Safety....Development work is underway on two
candidate VPI resins that might replace the current material. Both resins contain significant
amounts of Vinyl Toluene.

Appendix K Document # 11

Re: Epoxy L-5105 and L-7067

From: Kim Perrotta — H&S National Representative
Date of Report: July 17, 1989

This report brings to light some very pertinent issues with regards to mishandling of epoxies in the plant as
well as evidence with regards to the presence of silica as a filler, and Boron tri-fluoride mono-ethyl-amine.

It is pertinent to note here that in this letter, the writer indicated that the paste is uncured when first used, and
hardens because of the curing agent, upon heating.

Given the process and procedure information we have with regards to the application of resin to the part,
either through dipping or application through hoses, close proximity to the resins has already been
established. Employees were exposed to the resins, and their vapours, as well, and through dermal contact,
either through spills, splashes, or handling. Furthermore the employees were exposed to the decomposition
products as well when the resins, the curing agents, the fillers were heated, to their fumes, as well as fumes
from the welding operations, and the epoxy dusts, due to grinding and sanding activities. All of the various
stages would have contributed to the detrimental health effects of exposure to these various forms of epoxy
from start to finish.

The author of this report, a National Health and Safety Representative, stated the following:

“...under normal circumstances, these products should not present hazards by inhalation because the
chemicals involved are not very volatile. If they are being mixed with some kind of solvent, that changes
things. A number of solvents used with epoxies present serious health concerns, so please let me know if
these products are being mixed with something not listed on the MSDS....when I checked with one
researcher he said that the Silica did not appear to present exposure problems to workers who used or
worked on these products (i.e. he did not think that a worker would be at risk from silica when sanding a
part covered with cured epoxy paste.”

However, today we know that this could pose health risks for employees who work with silica and
machining of silica containing products, as well as machining of the epoxies.
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Given the information from above it is clear that the epoxies were thinned with 1500 toluol and many other
solvents as per the vast amount of evidence provided here.

It is pertinent to note, that not only are the resins being heated in the ovens, but all the other ingredients,
such as the fillers, the hardeners, the curing agents, the solvents that are added to thin the agents, fibreglass,
asbestos, etc are also being heated. All of these agents together would give off fumes and their individual
decomposition products, which in most cases were toxic as per the MSDS sheets. Again, their cumulative
effects on human health and synergistic effects must be investigated as well as their individual levels of
exposure.

Appendix K Document # 28

Meeting Minutes — UE-CGE

Date of Report: May 20, 1980

RE: Miscellaneous health and safety related concerns regarding misuse of toxic chemicals and others

employee was working for 2 hours on armature bars using 1500 thinner in large quantities

was rapidly losing ability to function, losing memory, reported to hospital

the EEG that day showed abnormalities

the attending specialist/physician stated that there was no other physical cause that could be found and

attributed the health condition to toluene.

e This document also makes reference to Asbestos — and the unknown status of asbestos in the plant at
this time — note — 1980.

e Asbestos gloves still being used in the plant at this time (new samples were being sought)

e Trichloroethylene still being utilized — a new substitute was being sought

Appendix K Document # 29
Management Letter

Date of Report: April 23, 1987
RE: Materials Cured in New Oven

This document gives evidence of the contents of resins utilized in the VPI tanks during this time period, i.e.
1987. Tertiary Butyl Styrene and Vinyl Toluene were still present in the resin mixtures. Please refer to the
document for further information.
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ASBESTOS:

Appendix K Document # 12

Monthly Inspections Armature Building

From: J.Ball and Don Adams

Date of Report: February 28, 1983

GE Contact: Mr. R.K Osbourne — Manager Armature Shop Operations — Industrial Apparatus
Department

This letter was addressed to the manager of the Armature department with regards to requested action on
some of the items that were brought forth by the JHSC representatives with regards to:

Bay 221 — Asbestos from pipes over main door was loose and bricks had fallen from top portion of the wall.
This was roped off and was in process of being repaired.

The reason for this document to be included here is to demonstrate that asbestos was a problem in the building
even at this time of the decade, i.e. 1983.

Appendix K Document # 13
Monthly Inspection — Joint Health and Safety Committee
Date of Report: November 25, 1985

Upstairs armature items brought forth to the attention of the Managers in charge:

Bay 220 — Asbestos lagging on steam pipes breaking up

Downstairs Armature

Bay 212 — Tracks and oven floor are partly filled with liquid epoxy. Slip hazard and possible fire hazard.
Asbestos — Building 5 — Quintex 7059 sheet — cut and stored — Glastic 5989B Sheet - Although not clear as to
what the codes are in reference to here, this is evidence that asbestos composed insulating materials were still
being utilized in this department for insulating armature units and were still being machined and cut for
processes in the department by the employees. Many fibres were being produced here and accumulating, as
per the information already provided in Section 5 of this report. There were no engineering controls in this
area as well.

Appendix K Document # 14
Letter from the Joint Health and Safety Committee
Date of Report: October 28, 1981

Committee members write to the Manager of Armature with regards to 16 Items that were noted on a
workplace inspection. One of the items that was brought forth to the attention of the manager was:

e [Item #9: Bay 212 — elevated storage area. There are some sheet asbestos cloth stored here.
All asbestos material should be out of the plant at this time.
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This evidence indicates that asbestos was still in the department at this period of time. Furthermore, the other
evidence sited in this section of the report, further illustrates that asbestos containing products were still
utilized at this time as well as asbestos insulation for the building as well, was visible and deteriorating within
the building.

Appendix K Document # 15
January Inspections — Joint Health and Safety Committee
Date of Report: February 13, 1987

Indication that asbestos was still present in the Armature Building — as item on page 2 indicates:
Bay 206 — Asbestos lagging torn and frayed on pipes behind drills.

Appendix K Document # 16

Field Visit Report (FVR)

From: J. Toth — P Eng

Date of Report: December 22, 1976

GE Contact: Mr. AK Faggetter — Specialist, Safety, Employee and Community Relations

This FVR clearly states that at this time in 1976 significant exposure to asbestos does exist in the
Armature Department. Recommendations to increase ventilation on band saws were made as well and
one direction was suggested.

The operation that is referred to in this FVR is with regards to the band saws that were utilized to cut
asbestos boards to 1 inch wide strips. The area where this was conducted was in a location fully open to
the plant. Each of the three band saws was locally exhausted (1976). Directions issued were to ensure
adequate local mechanical exhaust be provided to the band saws.

Appendix K Document # 17
Armature JHSC Monthly Tour
By: John Ball, Lorne Read

Date of Report: March 19", 1987

This document is cited in this report as evidence that asbestos related issues were still being dealt with at this
time and date, i.e. March 19" 1987. Quintex, a form of insulation in the Armature department parts
manufacturing, was machined and cut and it contained asbestos. The JHSC suggested that sampling be
conducted to verify that asbestos was not being released during machining/ cutting of this encapsulated
product. The Joint Health and Safety Committee requested the following with regards to the Quintex cutting
operations:

“...Quintex cutting job be sampled to see if any asbestos is released from the encapsulated form...”

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

152/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

Appendix K Document # 18
Union Handwritten Notes
Date of Report: March 5", 1987

This report is provided here as evidence that asbestos containing parts were still being processed by GE
employees. Although this report indicates that the parts, were actually sent away for asbestos removal etc, it
gives an indication/example that there may have been more instances where parts with oiled asbestos sheets or
other parts that were once fabricated in the past by GE employees were still being handled during this date
and time, and thus exposures to the dusts or other remnants of asbestos in the form of fibres or dust on the
parts to be manipulated was plausible.

The points to outline are recorded here in bullet form:

e Concerns raised by area steward about an armature coil brought in for repair

e Qiled asbestos sheet was used as an insulation later on this unit built by CGE in the 1960 time
slot

e Unit was sent to Toronto facility for removal of the asbestos sheet

e Material remaining consists of mainly varnish with possible particles of asbestos

e Many hazards of varnish, copper and asbestos dusts must be controlled by zero- discharge
vacuum and use of present ventilated room where copper is ordinarily processed.

This examples indicates that exposure to asbestos would have continued over the years when parts were
requested to be processed for repair purposes.

Appendix K Document # 30
Field Visit Report

Date of Report: August 13, 1980
RE: Toluene Vapor

Although this FVR deals with concerns that employees raised due to a co-worker who became overwhelmed
by the toluene vapors, this document gives evidence that indeed old large electric motors and/or generators
were being rebuilt in this department. The department in question is Department #10, and this is applicable
to the armature employees as well, as they worked in proximity to these activities.

It clearly states in the FVR that the employees had to remove all the old insulation, within the part, with the
application of toluene. In doing so, the insulation would have also consisted of asbestos sheets, and asbestos
insulated wire, and thus employees would be exposed to the fibres as the parts were being handled.
Moreover, the employees were nevertheless also exposed to the toluene vapors as well.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

153/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

Appendix K Document # 32

UE-CGE Safety Committee Special Meeting
Date of Report: June 17, 1977

RE: Asbestos

This document gives some more information on the asbestos related issues that were being experienced during
removal of the compound tank as per section 5 of this report. Employees were concerned that as the
compound tank was being removed from Building #5, the asbestos fibres which were 2 feet deep, where the
tank was located, would crawl into Building 7 work area (via wind). The tank was cleaned with wet sponges
to ensure that no fibres would further contaminate the area. There is concern over how this process was
handled in the plant.
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TRICHLOROETHYLENE

Appendix K Document #19
Medical Letter from Dr. William D Blastorah — M.D.
Date of Report: December 17" 1979

This doctor’s letter indicates and confirms exposure to trichloroethylene and it’s fumes. The patient
was suffering from

“...increasingly severe gastro-intestinal and other disturbances since the recent summer. Investigation failed
to reveal any surgical basis for his complaints although originally his symptoms suggested this. A few days
ago it came to my attention that his job entailed his using and inhaling fumes from a cleaning solvent through
most of his working day. I was informed this solvent was trichloroethylene.”

Further, the doctor writes,

“ I did not suggest or state and do not believe that any pre-existing condition was aggravated in this case.
Rather his symptoms are primarily due to his working with the chemical in question...Neither did I state that
this worker or other personnel should not work on the degreaser equipment — but rather that they should not
inhale or be exposed to the fumes in question.”

The doctor confirms in this report that the employee’s condition in this case was due to exposure to the TCE
fumes.

Appendix K Document # 20

Letter to Dr. S.L. Rutledge

From: John H. Ball- UE Safety Representative
Date of Report: June 1, 1981

This report refers to numerous employees suffering from exposure to trichloroethylene and its effects
on their health. The patient in the case mentioned by Dr. Blastorah, was at first discharged by the
company because the company felt the employee’s condition was due to mental illness and an abuse
problem with alcohol. Fortunately, the letter written by the doctor enabled the patient to be re-instated
to the workplace.

Mr. Ball indicates, “our experience with this chemical (trichloroethylene) in Canadian General Electric
is a long and bitter history of discomfort, illness and even death....it is most difficult to get proof that is
positive on most problems of this sort but at one point the then current manager of Health and Safety
here, admitted to me that they (CGE) were aware of an employee, Lindsay Tetlock who had died of
exposure to trichloroethylene compounded by alcohol intake.”

This letter further details that Mr. Ball was in the process of fighting a grievance against poor working
conditions including the degreaser tank, a welding station (where Mr. Ball worked) and other related
problems.
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Of the people that worked beside Mr. Ball, one had since died of lung cancer, one has emphysema,
one has had three bypass operations of the heart and Mr. Ball himself was warned to leave the job or
that he too would incur emphysema or something worse.

The letter goes on further to indicate that “ the company did ventilate one degreaser but only after 12
years of struggle and numerous work refusals to work under legislation — Bill 70....if we are to force
installation of ventilation on this second tank we need back-up proof or even strong suspicion that there
is over-exposure.”

Appendix K Document # 21

Peterborough Examiner Article — on Trichloroethylene
Date of Report: June 3, 1981

This report further provided evidence that trichloroethylene was utilized at CGE and that employees were
getting effected by exposures to the vapours. Moreover, the article further implies that employees had to fight
to get proper engineering controls in place in order to avoid exposure.

If it takes 12 years to get proper engineering controls in place, exposure without engineering controls,
in an Open Vapour tank with heated Trichloroethylene is more than probable.

Appendix K Document # 22

Letter from Occupational Health Clinics Doctors, Marie L Roy and Michael Wills and Registered Nurse,
H. Hutchinson.

Addressed to: Mr. John Ball

Date of Report: November 29, 1990

This letter confirms the presence of some major toxic chemicals in the Armature Department, retrospectively
when this letter was written by the then, OHCOW Executive Director, in 1990. The following relevant
statements are made:

e For the last 20 years, one of the Armature employees has been exposed to various chemicals including
amines, chromic acid, epoxy varnishes and resins, polyester resins, styrene, organic solvents, t-butyl
perbenzoate and methyl ethyl ketone peroxide.

e The patient in question had skin tumors that have been diagnosed as symmetrical lipomatosis by a
dermatologist of the Wellesley hospital. This may be attributed to the exposure to MEK peroxide as it
causes skin tumors in animals.

e Another employee that was seen at OHCOW (also from the armature department), had been diagnosed
with lung cancer and died.

e This note also indicates other deaths arising from the armature department — one being a woman who
died of leukemia, and another man in his late 40’s died of colon cancer, 2 additional cases of
leukemia (deceased workers) and two lymphatic cancers (deceased workers).

As per the most recent information obtained in 2005 from the GE employees it is stated that the patient in
question died of cancer shortly after he retired from GE in 2000 or 2001. This employee was an armature
winder. The employee was covered with lumps (lymph node swellings) that eventually turned malignant.
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Appendix K Document # 23

From: Occupational Health Branch — W.R. Waddell, M.D.
Date of Report: April 27, 1981

Re: Field Visit Report — regarding Trichloroethylene

This report is a field visit report regarding concerns over exposure to trichloroethylene. An employee incurred
health effects due to exposure to this chemical. One suggestion is made in this visit and one order was issued
as well.

Although this incident was reviewed in building #8, it was stated as per the process section of this document
that there were many tasks that were performed in Building number 8 which were similar to those in Building
Number 7.

The visit refers to the degreasing operations, where there was a tank sized 6 X 8 X 10 feet and utilized
Royalene (trichloroethylene) as the degreasing agent. One operator and a helper operated the equipment
while 10 other employees worked in the general area.

One of the measurements taken reached 100 ppm of Trichloroethylene solvent vapour. No exhaust ventilation
was being utilized at the time, and degreasing activities were taking place.

The MOL suggestions and order indicated a need to improve the ventilation for this process and minimize the
exposure to vapours at this process, “efforts should be made to protect the vapour blanket in the degreaser
from drafts which can cause spillage of vapour into the ambient air.”

This report is another piece of evidence with regards to the fact that engineering controls were not present, or
not in optimal condition to protect workers from exposure to toxic solvents.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

157/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

TOLUENE:

Appendix K Document # 30 (as already shown)

From: Occupational Health Branch — Field Visit Report - W.R. Waddell, M.D.
Date of Report: August 13, 1980

Re: Toluene Vapour

This report provides evidence that toluene was utilized by the armature employees. This particular report is
referring to an employee, whose job title was Armature Winder. The employee was overcome by exposure to
toluene vapours, and incurred neurological illness as per the Ministry Report.

The task involved was stated in the report as follows:

“Employee was washing turbine bars with 1500 thinner when his vision became blurred and out of
focus. His vision was blurred, speech was impaired and he was mentally confused.”

The MOL report describes the process as follows:

e This incident occurred in Building #10 where there is only natural ventilation through door
and windows. Local exhaust ventilation is not provided at this particular site of the
building, where the incident occurred.

e Large electric motors and or generators are rebuilt. Old insulation is removed from the
stator colors by repeated hand wiping with pads saturated with toluene.

e The recommendation that was offered by the MOL inspector was that all workers even
observers should wear respiratory protection when toluene is used at this work station. No
orders were i1ssued.

EPOXY RESINS:

Appendix K Document # 25

From: Ministry of Health — Environmental Health Services Branch
Date of Report: July 13, 1973

Re: Exposure to fiberglass, epoxy and solvent

The issue was concerning exposure to epoxy resins on the mezzanine floor. Three different tapes are
described as being used, which further confirms the statements and process description given by the GE
employees as per the earlier sections of this report.

The tapes included: 1. Fiberglass tape impregnated with epoxy
2. Fiberglass, mica and epoxy
3. terylene tape (soaked in toluene prior to use)

The employees were expected to hand wind the armatures with any of these tapes. Dermatitis incurrence
were increasing and the company had then decided to start a program with regards to protective clothing and
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protective cream. The employees were to wear cotton gloves inside the protective gloves. There is no
mention of what type of gloves the employees were to wear.

As per the New Zealand Dermatological Society Incorporated, 2005, to reduce exposure use special gloves
(nitrile rubber or nitrile butatoluene gloves) to protect hands. Rubber gloves do not help as resin penetrates
through the gloves in 30 seconds. Vinyl and neoprene rubber are not totally protective.
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THE EXPLOSION AT ARMATURE IN 1971
AUGUST 1. 1971

Appendix K Document # 26

From: Ed Hunt- UE Safety Representative
Date of Report: June 11, 1979

Re: Solvent-less Epoxy Varnish

This letter includes research conducted on three components that were used to make the Solvent-less Epoxy
Varnish which ignited during the 1971 Fire.

“The Chemical Boron Trifluoride Mono Ethylamine can certainly be the reason behind the health effects
suffered by our members and others as a result of that 1971 fire.”

No Date : Proof testimony from Sharon Armstrong — helped clean up after the explosion — suffered from RE-
occurring throat infections and loss of voice.

Appendix K Document # 27

From: Mr. L Bithel, P.Eng

Date of Report: September 10, 1971

Re: Field Visits Report Part 1 — RE: 1971 - Explosion

This Ministry of Labour document offers some more information with regards to the sequence of events
which occurred during the explosion of the contents in the VPI tank in 1971.

Here is some pertinent information taken from the report:

e Tank containing epoxy resin overheated

e Company requested a visit to discuss the steps which had been taken and to advise on any further steps
required to avoid any significant exposure.

e The steps already taken were adequate to avoid significant exposure during the evolution stage of the
reaction

e The final step required would be the cleaning up of the phenolic liquids which has been vaporized
during the reaction and then condensed on steelwork, tables etc.

e The tank involved in the incident was the epoxy premix tank located towards the centre of the building
but not underneath the upper floor (see appendix K for all other details.)

There are some pertinent points that are mentioned in this MOL document that are of concern. Firstly as per
the MOL document the following was noted:

e The high temperature of the tank together with the flashing of the water directed into the tank
resulted in
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= A) the expulsion of some epoxy material which finally solidified — there was a
fair amount on the tank side and on the floor nearest to the manhole cover and
there were minor amounts scattered around, even on the upper floor

= B) the vaporization of materials which later condensed - this was very
noticeable on the upper floor, where liquid had collected on plastic sheets
placed over tables and metal parts — paint had also been stripped from steelwork
and wood

= (C)The liquid around the tank appeared to be phenolic and precaution would be
required during the cleaning up, particularly against skin absorption.

The points of concern with such a large expulsion of taking off of epoxy materials is with regards to the MOL
comments on the following and their conclusions:

e .....the steps taken by the company with the assistance of the Peterborough Fire Department
were effective in dealing with the situation and in preventing any significant exposure. The
remaining steps requiring action at the time of the visit were cleaning up the solids, including
cleaning out the holding tank, which would not involve any significant exposures and cleaning
up the liquid material throughout the areas, which could involved exposure to phenolic
materials with a possibility of skin absorption.

With such massive amounts of epoxy “taking off” it is difficult to determine how clean up procedures would
not have caused over exposures in this type of explosion, within a building of this size. It is clear from the
data we have collected on epoxy resins, that most of them emit toxic gases upon decomposition temperatures.
In the case of an explosion or overheating, this would guarantee release of those toxic decomposition
products. Without any proper ventilation within the building, how could such a vast expulsion and thus
emission of fumes be contained throughout the building?

With such a vast number of solvents and other materials utilized in this department it would be obvious that
many solvents ignited and thus were brought further to react with such bursts of heat in their proximity and
thus numerous solvents, fumes, gases and their decomposition products would be in the entire building and as
per the article below, affected the adjacent areas in the city as well.

In an article in the Peterborough Paper(Appendix J) — it was stated that a “2000 gallon resin tank is believed
to be responsible for a cloud of offensive gas that hung over the city Sunday night and Monday morning.
Complaints about the irritating gas were received from all corners of the city!”

As per an employee account, see Appendix J the following is also stated with regards to this explosion;

There was extensive damage to work areas in armature, paint peeled from the steel beams, every tree outside
the department on Wolfe St lost its leave; paint came off cars parked nearby and paint peeled off houses as
far away as Edgewater Blvd. An electrician that was called to attend to duties within the tank died one year
later of leukemia. Peterborough fire department lost 4 firefighters within 1 year of the fire from cancer. As
the confidential information indicates, this statement is not known for certain however, after interviewing the

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

161/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

Fire Department, there indicated that many of the firemen who fought that particular fire at GE were unable
to continue working in their jobs as firemen. The firemen were off work on compensation.

If the adjacent areas in the city were so heavily effected by this explosion, how could the department, in
which this explosion occurred, be a safe place to work, without a thorough clean out of all the contents and
other materials that may have been contaminated with the explosion. Without proper ventilation in the
department, it is difficult to ascertain how fumes and vapours were properly expelled from the department.
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The OHCOW Risk Mapping Project conducted by OHCOW hygienists in 1995:

This report gives a view of the conditions of the workplace during 1995. It was not a retrospective analysis of
workplace processes and conditions, but rather a current view of the workplace at the time, and how to
ameliorate the conditions at that time and thereafter.

Although not appendixed in this report, a copy of the relevant pages are included in Appendix L. The entire
report 1996 can be made available upon request.

All in all with regards to armature, the contaminants at this point in time were still the following:

Epoxies, toluene, Isonel, epoxy dust, MEK, diesel exhaust, tin pot, varnishes, aerosol release agents, etc. All
in all this indicates that although the exposure may have been minimized over the years theoretically due to
more stringent safety guidelines and the Occupational Health and Safety Act, things were not cleaned up as
they could have been and non-conformances still existed and thus exposures would have continued.

The employees were exposed to several contaminants in the workplace. Even when the OHCOW risk
mapping investigation took place, there was evidence of exposure to similar contaminants as those in decades
past. If engineering controls were a struggle to implement, it is without doubt that exposures would have
continued over the years. As per the 1981 example already discussed below:

This document demonstrates how it was a struggle to implement changes or proper engineering controls with
regards to the Degreasers for example. The degreasers had to be exhausted with proper engineering designs,
however, the employees had to wait 12 years before this could be attained.

Appendix K Document # 20

Letter to Dr. S.L. Rutledge

From: John H. Ball- UE Safety Representative
Date of Report: June 1, 1981

The letter goes on further to indicate that “ the company did ventilate one degreaser but only after 12
years of struggle and numerous work refusals to work under legislation — Bill 70....if we are to force
installation of ventilation on this second tank we need back-up proof or even strong suspicion that there
is over-exposure.”
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UPSTAIRS MEZZANINE ACTIVITIES
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LACK OF PROPER ENGINEERING CONTROLS
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PERSONAL PROTECTIVE EQUIPMENT

HEAT

AIR HOSES AND HOUSEKEEPING

HEALTH AND SAFETY AT GE AND RIGHT TO KNOW

7. USE OF SOLVENTS AND HAND DIPPING OPERATIONS

8. SOLVENT EXPOSURE

9. COMBINED EFFECTS OF EXPOSURES TO SOLVENTS AFFECTING THE SAME TARGET ORGAN
10. BYSTANDER EXPOSURE AND CRANE OPERATIONS

11. PROCESSES

A) WELDING

B) HYDROELECTRIC POLES

C) ASPHALT VARNISH USAGE - COMPOUND TANKS

D) OVENS AND FUMES

E) VPI TANKS AND OPEN SOLVENT DIP TANKS

F) PORTABLE HEATER AND RESIN APPLICATION AND VPI TANKS
G) DEGREASING ACTIVITIES

H) DECOMPOSITION PRODUCTS AND HEALTH EFFECTS
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J) MACHINING OF EPOXY COATED PARTS AND EXPOSURE TO DUST
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14. LITERATURE REVIEW AND ALL EVIDENCE PROVIDED HEREIN
15. 1971 EXPLOSION
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8. ANALYSIS OF DATA — APPLIED HYGIENE PERSPECTIVE

1. (A) NATURE OF THE WORK:

There were numerous chemical substances and processes of which some were or contained carcinogens
directly or indirectly (decomposition products) that proliferate or contribute to the onset of occupational
disease. Furthermore, the following factors also support the proliferation and onset of occupational disease in
the Armature Department. (Refer to appendix H for pictures demonstrating the large dimensions of parts).

e Large dimensions of parts/products that were fabricated in the armature department

e Large dimensions equate to higher volumes of solvent use, higher levels of fumes and
vapours, and thus higher levels of exposures

e Insulation pieces may have been small in size, however the quantity of parts required to be
machined and the proximity to exposure and machining of the insulation pieces containing
fibres, asbestos fibres, and epoxies, contribute to exposures incurred as well.

e Due to the large dimensions of parts, the duration of exposure is also increased due to the
length of time spent on fabricating the parts, working the individual processes (as has
already been explained and demonstrated in section 5 of this report — i.e. diameters of parts
ranging to 46 feet, taking 3-4 weeks to complete a welding job or an insulation job alone

e Intricate design and requirements for insulation in the interior of the large parts was all
completed by hand. The intimate work required to machine the parts, joining the
individual pieces together via soldering and welding, and the type of workmanship
involved in insulating an individual slot in a stator for example required intimate work with
insulation pieces and welding of the copper wires. Hence along with the large dimensions
of each product fabricated in this department, the large dimensions carried intricate interior
insulation requirements and thus a complex form of exposures was incurred.

e Due to the large dimensions of parts, some engineering controls were not suitable for
containing the fumes or vapors from the processes in which the parts were machined,
dipped in solvents, heated, welded etc.

e Due to the intricate designs within the large parts, the interiors which were insulated and
joined, slotted were conducted by hand, and thus even engineering controls for those
processes were either not available or not deemed required as the exposure to contaminants
was either not obvious or not deemed enough to cause disease.

e The congestion of all the processes in this department would also lead to higher exposures
as well; (refer to Appendix G, H and O).

e Increased chemical reactions with regards to the synergistic effects and additive effects of
chemicals would be realized in this work environment.

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, were also a means by which employees’ exposure was enhanced and lead to health
impairment. Several examples include working in close proximity to the molten lead pots, the stripping of
asbestos covered wires, the crane operators being directly exposed to the seeping fumes and vapours from the
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VPI tanks, the degreasers, the dip tanks, the ovens, and the bandsawing operations as well as the varnish
application and compound tanks, to name a few. The parts fabricated were so large in dimension that it took
months to complete individual tasks! Example as previously given in the preceding sections, a 46 diameter
stator took 2-3 months to complete for the coil, asphalt varnish application and soldering alone! Hundreds of
employees were working on parts of large dimensions such as stators. Ladders were utilized to access the
inner core. With regards to the individual coils, you could have 2 men or 4 men working on one coil at a
time.

Hence the following variables are pertinent in the formula for considering exposures to contaminants in this
building:

Proximity to the source of exposure Heat/humidity in the building
Duration of exposure Poor housekeeping practices
Lack of personal protective equipment

Lack of engineering controls

Lack of forced fresh air

Large supply of each solvent, alcohol, resin utilized, due to the large dimensions of parts fabricated
Longer exposure times due to variable overtime hours

Ignorance of the precautions noted on the MSDS sheets

Lack of safety training

Lack of safe working procedures

Eating at the workstation

In terms of quantification of exposure and the ability to provide evidence in a retrospective nature is further
enhanced here with the supportive robust literature reviews and MOL and GE Documentation. The lack of
proper engineering controls as well as safety practices and education all support and contribute to the formula
for the onset and proliferation of occupational disease incurred by the GE Armature employees, as well as
the following analysis:
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1.B) PRESENCE OF CARCINOGENS

Numerous carcinogens were present in the Armature department, namely asbestos, formaldehyde, benzene
and other potentially tumor causing agents, as per the evidence already presented such as:

e Styrene, chromic acid, MEKP, TETA, dicumyl peroxide: tumor initiators and promoters
e TCE, asphalt fumes, welding fumes, Epichlorohydrin, Formaldehyde, and the various other
decomposition products and by-products that have been previously discussed.

The fact that carcinogens are present in the workplace are alone factors in the onset and realization of
Occupational Disease.

Furthermore, these carcinogens were in place in vast amounts from the start of this departments’ operations
to the very recent years. With asbestos alone for example, asbestos insulation for coils was still being utilized
in the 1980’s. The insulation was still being bandsawed, and slitted in 1985. The parts were still being
grinded and sanded, thus causing exposures to asbestos in many different forms. Asbestos insulation pieces
utilized for insulating the actual building, that were frayed and hanging from insulation pipes were noted on
several JHSC monthly inspections and documented proof of this fact is dated 1987 ( see previous sections).
Repair of asbestos containing parts, such as stators and generators, as has already been mentioned, was
another serious form of exposure to asbestos that must not be overlooked. This continued in the 1980°s. It is
not certain, as to when this process of repairing old parts ceased, as there were no documents available that
indicated when this process ceased, if at all.

In addition to information already provided here as evidence, another document, related to a Patient’s record
(former GE employee) has been included in Section 7 — Tab2. Although the patient information is not
included, the additional information with regards to the employee’s specific workplace exposures and a
literature review is provided here. This patient worked in Building 10, which was one of the areas in which
the armature employees worked as well, and the data herein is relevant to the armature employees. This
information further illustrates and provides evidence that Isonel 51 did indeed contain formaldehyde.
Moreover, it further investigates the relation of exposure to organic solvents and lymphoma and Hodgkin’s
disease.

Taken directly from CDC: http://www.cdc.gov/niosh/topics/organsolv/:

Organic solvents are carbon-based solvents (i.e., they contain carbon in their molecular structure).
Millions of U.S. workers are exposed to organic solvents that are used in such products as paints,
varnishes, lacquers, adhesives, glues, and degreasing/cleaning agents, and in the production of
dyes, polymers, plastics, textiles, printing inks, agricultural products, and pharmaceuticals.

Many organic solvents are recognized by NIOSH as carcinogens (e.g., benzene, carbon
tetrachloride, trichloroethylene), reproductive hazards (e.g., 2-ethoxyethanol, 2-methoxyethanol,
methyl chloride), and neurotoxins (e.g., n-hexane, tetrachloroethylene, toluene). Many different
classes of chemicals can be used as organic solvents, including aliphatic hydrocarbons, aromatic
hydrocarbons, amines, esters, ethers, ketones, and nitrated or chlorinated hydrocarbons.
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Many of these solvents have been in use in the Armature Department for several decades and their
detrimental effects on human health would have also been realized by the employees. The manner in
which these solvents were utilized during processing and the fact that there was no PPE or engineering
controls, would further amplify exposures.
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2. OHCOW 1995 RISK MAPPING:

The Occupational Health Clinics for Ontario Workers conducted a Risk Mapping report/exercise in 1995.
There are numerous hazards that have already been mentioned in this report that were still prevalent even in
1995. Given this fact alone, it can be stated if the workplace conditions and toxic contaminants were still of
great concern at this point in time, retrospectively they would have been successively poorer conditions. See
the Appendix L for the list of prioritized hazards in armature in 1995, as per the employees at that time, with
the assistance of OHCOW Occupational Hygienists. This fact in and of itself must not be overlooked in the
assessment of the health of the employees of the Armature department. Retrospectively this document alone
indicates that the workplace conditions remained poor and of great concern as engineering controls were not
in place or not operable and the hazards were not eliminated or substituted even in 1995.

As evidence has already been provided in the previous sections, it is clear that Due Diligence was not
practiced by the employer, as it took a lengthy time to get engineering controls in place for the
degreaser in the example below.

...”the company did ventilate one degreaser but only after 12 years of struggle and numerous
work refusals to work under legislation — Bill 70....if we are to force installation of ventilation on
this second tank we need back-up proof or even strong suspicion that there is over-exposure.”

Appendix K Document # 21
Peterborough Examiner Article — on Trichloroethylene
Date of Report: June 3, 1981

This report further provided evidence that trichloroethylene was utilized at CGE and that employees were
getting effected by exposures to the vapours. Moreover, the article further implies that employees had to fight
to get proper engineering controls in place in order to avoid exposure.

If it takes 12 years to get proper engineering controls in place, exposure without engineering controls,
in an Open Vapour tank with heated Trichloroethylene is more than probable.
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3. UPSTAIRS MEZZANINE ACTIVITIES:

Employees state in general, due to various cutting operations, such as cutting of fiberglass, asbestos or Mica
boards, there were fibres all over the mezzanine levels of the armature department. There were no proper
engineering controls implemented to contain the fibres. Due to the fact that the upstairs level was like a
balcony, the contaminants, whether they were fibres, fumes, or vapours were allowed to disperse to the other
areas of the armature building as well, and vice versa.

Contaminants — Fumes and Vapours: (applies to all areas of Armature)

It is important to note that the armature location upstairs was quite hot and accumulated heavy fumes and
vapours from the various processes including those from the lower level operations. The fumes from the
ovens and Vapour Pressure Impregnated (VPI) tanks downstairs, would rise and travel towards the higher
levels of the building. Without proper make up air, or fresh air circulation, it is comprehensible that the
fumes and hot contaminated air would rise, and thus employees on the upstairs armature department were not
only subject to the fumes from their own processes but also from the downstairs armature processes as well.
Evidence of fumes coming from the lower levels of the building traveling to the mezzanine floor has already
been given in this REP through the Ministry of Labour reports previously cited in Section 7.

In winter months, fumes may have been reasonably more prevalent, with negative pressure due to various
exhausts on some of the equipment and a lack of fresh air circulation within the building and no make up air.
Some windows were available for opening in this building, but mostly were not operable, and were for
lighting purposes only. Likewise with the Portable Oven, as stated earlier, in order to maintain and achieve
the oven temperature, all doors and windows had to be shut. Hence the contaminants generated in the
building were trapped inside, and would accumulate as there was no fresh air into the building and no exhaust
systems to contain the contaminants.

The activities downstairs were also major contributors to fumes and vapours that would travel to the
mezzanine levels. To mention a few operations, the taping operations and the compound tanks would emit
vast amounts of asphalt varnish fumes and vapors. The winding operations also involved the application of
1592 asphalt varnish. Soldering of the coils within the various forms of products built in the assembly
winding area, could take 2-3 weeks to 2-3 months. Hence build up of welding fumes from these operations
alone would have had a major impact on health. Burning of the excess tar from the asphalt coated parts also
generated fumes as per the mezzanine level employees (evidence of which has already been cited in section 7
of this report).
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4. AIR CIRCULATION IN THE PLANT:

Due to the lack of forced fresh air into the building by mechanical means and due to the lack of proper
exhausts on any of the machinery or solvent pots, if any, a negative pressure environment was created in the
armature building. With the vast amounts of activities and volumes of solvents and fumes being emitted from
the various processes, this ventilation deficiency was a major contributor to ill health as a stand-alone
precursor to Occupational Disease within the building.

As stated earlier, the layout of the building was such that half the length of the building was occupied on the
upper level and the total lower half of the building was occupied with work areas. This set up restrained the
airflow, if any, in a more confined area thus creating a heavy cloud of contaminants in the air (Refer to
Diagram #14)

Whenever air is exhausted from a building, regardless of the method, outdoor air must enter to take its
place. A lack of replacement air creates a negative pressure condition, which increases the static
pressure the exhaust fans must overcome, which in turn can cause reduction in exhaust volume from all
fans (Plog, 1988).

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. 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 7%, 2004 Plant Tour, with GE management representatives and GE Union representatives.

Due to the fact that the ventilation was poor, the exposure to solvents, fumes and other contaminants such as
the mixture of the vapours and fumes would also be inevitable as proven by the research and documented
evidence 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 ovens and various other processes,
which were used from time to time, lend the already compromised ventilation in the building to a more
negative pressure environment. If and when the exhaust systems were in operation, and with the lack of
manual input of fresh make-up air, this creates a slightly negative pressure environment. There was no fresh
air to dilute the fumes and other contaminants, and the air was heavily polluted. 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 fibres, and/or dusts and fumes would be re-dispersed
into the environment. The air that the fans would be circulating would be the same polluted air and would not
be providing any benefit to the employees.
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With regards to fibreglass, although health effects of the fibres are not clearly understood or defined to date,
these fibres may act as carriers of chemical carcinogens to the target organs (IARC, 1996).

The crane activities 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 accumulate 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.

In addition, the portable oven required shutting of all windows. Thus all contaminants were locked into the
work environment of the employees, creating a vacuum effect, where all contaminants were locked in the
building and had no where to be expelled out of the building (refer to Diagram #14). Forklift and pedestrian
activity as well as pedestal fans may have moved contaminants from one place to another, thus redistributing
settled dusts and fibres into the workplace air.
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5. LACK OF PROPER ENGINEERING CONTROLS:

Much of the machinery on the mezzanine levels did not have exhaust systems in place to capture fibres,
dusts, fumes, vapours. Moreover, the dipping tanks, the taping operations, the shears station, as well as
the stripping of insulation by the heavy brushes, welding and soldering, grinding, would have generated many
contaminants in the forms of fibres, frayed fibres, dusts, vapours etc. These operations required local
exhaust ventilation to at least minimize dispersal of the contaminants into underlying areas. However, this
was not the case, as per the employee accounts and the GE documentation and MOL evidence provided here.
With the lack of proper engineering controls, it is evident that exposure to these contaminants is expected.
The employee accounts, the MOL and GE documents, support this statement as well. The material safety
data sheets and the types of contaminants that the employees were working with, all indicate that these
hazardous substances needed to be controlled and were not. Proper Personal Protective Equipment was not
supplied to the employees so that they could protect themselves from the contaminants. Likewise, where
PPE was offered, the processes did not allow for use of the PPE as it affected the quality and ability of the
employees from doing their job (e.g. taping operations). It must be noted here, that due to lack of controls,
the contaminants generated upstairs, would also travel to the lower levels of armature and affect those
employees as well, and vice versa. Without proper personal protective equipment, the chances of uptake of
contaminants into the body are largely enhanced.

With the vast amount of solvents being utilized in their many forms as solid, liquids, gases, the numerous
processes which involved stripping, heating, hot pressing, sanding, grinding, welding, it would be diligent
for the employer to ensure that proper engineering controls be in place. However, the Armature department
as well as many other departments at GE relied upon natural ventilation for all these toxic processes. With
this in mind, it is imperative to note that the manufacturers instructions on the MSDS sheet studied here were
not followed as many of them required proper local exhaust ventilation, proper PPE and proper training and
handling of the materials. Relying on natural ventilation alone would not suffice for the multitude of
chemicals and carcinogens utilized in this department and thus, exposure to the solvents, the fumes, the
fibres, their by-products and decomposition products is more than guaranteed.

If engineering controls are put in place to capture fumes or vapours but they are not being utilized, or are
malfunctioning, then the employees would most likely be exposed to those contaminants, their by-products
and their vapours/fumes/dusts etc.

Although some processes did have some exhaust systems in place, it was stated numerous times that the
exhausts were ineffective, not turned on, or constantly malfunctioning (such as the oven seals which were not
in proper form, over the years — See Appendix U)

Furthermore, often times, due to the fact that oven doors were constantly opened and closed, this would
have impaired the efficiency with which the exhaust would have been working.
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6. LACK OF TRAINING:

Lack of proper training on the handling of solvents, their by — products, PPE, safety protocols, would also
cause employees to incur exposures as already stated. The use of pedestal fans, the improper cleaning of
hands, the improper use of solvents, the consumption of food in the work areas and placement of lunches on
ovens heating copper coils covered with epoxies, the lack of change rooms for work clothes and street
clothes, would all relate to the fact that the employees were not properly trained on the hazards they were
working with. Furthermore, the fact that employees ate at their workstations would also cause employees to
be exposed to contaminants through ingestion as well. The MSDS clearly indicate that eating and smoking in
the vicinity of the solvents be prohibited.

Use of Pedestal Fans:

Employees would utilize pedestal fans to relieve or dissipate the fumes within the air around the processes
they were working with or seek relief from high temperatures. In utilizing the pedestal fans, employees
would only disperse the fibres, fumes, vapours into adjacent processes and thus cause contaminants to be
dispersed to other areas. The fans may have assisted them in the time they were working, however, the
usage of fans was not optimal as it only dispersed the contaminants to other areas, including the lower level
armature area. (as the mezzanine was an open balcony).

Appendix U — Document: March 2, 1979 — gives an example of how an employee was overcome by fumes
due to the improper use of the pedestal fans at the workstation.

Eating on the Job:

The employees ate on the job as was stated by all employees. Some employees heated their food by resting
their containers on top of exhaust vents or oven tops. 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 practice as well.

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. Thus the employees were less inclined
to take lunches in the cafeteria that was too far from their work station to begin with, and thus employees were
less inclined to eat anywhere other than their workstation amongst all the contaminants. Furthermore, the
employees were less inclined to wash their hands prior to eating for these same reasons.

Due to the speed and intensity with which certain 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 work stations and some
employees even ate in the near vicinity of their work areas versus the cafeteria.
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Personal Protective Equipment:

The employees were not given respiratory equipment, for a majority of the processes, that would protect them
from the fumes or other solvent vapours that were emitted from the processes which would also increase their
chances of exposure to contaminants.

Likewise, wherever PPE was offered, often times, it was not sufficient to protect against the contaminants,
such as the wrong gloves for the type of resins, or alcohols being interfaced with. It is always imperative to
follow the manufacture’s recommendation for the type of glove or ask the glove supplier for the correct type
of glove to wear for the processes at hand. Moreover, there were no measures by which employees could
take street clothes and change into work clothes and vice versa at the start and end of shifts. With the
carcinogens and other toxic chemicals being worked with in this department, it is evident that the
contaminants were allowed to be transported to various personal belongings, such as their automobiles,
homes, family members, food etc.

Eating, drinking, and smoking should have been prohibited where toxic chemicals or various contaminants are
handled or stored. With cancer causing agents and other toxic chemicals, these are some of the steps that are
to be taken to protect from exposure to these toxins. However, there were no policies in place that disallowed
employees to carry these actions. The employees did eat at their workstations, they smoked at their
workstations, they did not often go to the bathrooms to wash their hands. Often times, hands were cleansed
with alcohols as they were often covered with resins or lacquers, epoxies etc. As per the report given earlier,
an employee cleaned his hands with alcohol and burned his thumb when lighting a cigarette. (Appendix U-
Aug. 21, 1981).

Employees handled toxic chemicals with their bare hands and were subject to fumes and vapours.
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 had been exposed to high temperatures
and were heat exerted based on processes and practices 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 exertion on the part of the employees). Furthermore, with heat and perspiration, the uptake of
chemicals would have been increased as well. Dermatitis issues would be prevalent in the summer as well as
the winter months, due to the fact that the doors and windows were required to be shut down, and the
portable oven and other operations generated much heat, fumes and vapours. (Part #8 — Solvents in the
proceeding section will discuss issues around heat, further).

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).
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Often times it was mentioned that the employees would sweep their work stations after the shift was over. In
areas such as the winding machines, stripping machines, bandsawing, dry sweeping would re-disperse 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. This is another indication
that it was inevitable that employees were exposed to these contaminants.

The motorized sweepers were required to clean the main aisle ways in the department, and this process would
have disturbed the settled fibres and vapours as well.

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, 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, face
wiping, 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.

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 V).
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.
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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 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.
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7. USE OF SOLVENTS AND HAND DIPPING OPERATIONS:

As per the processes described by the employees, exposure to solvents by dermal exposure was foreseeable as
they were constantly dipping their hands in solvents to either submerse insulated materials, to clean off their
hands, to remove epoxy resins from their skin. This process alone would have caused employees to be
exposed to solvents and incur uptake through their skin directly.

For example, the Pole Face Bar Press operation required that the employees varnish the copper parts by hand.
They were then required to put the parts in a heat press when the epoxied parts would be pressed to form.
This operation was not exhausted out. Given this fact, the employees would be exposed to the fumes
generated by the off-gassing of the parts during this operation. This operation was said to be quite sticky with
the accumulation of epoxy varnish on the machinery and the various exposed body parts of the employees.
Again the employees utilized MEK or other alcohols to clean their body parts as well as the equipment.

Many of the varnishes that were utilized, namely asphalt varnish were quite stubborn and sticky to get off the
machinery and body parts, including the face. Hence employees would rub the solvents vigorously into their
skin to get the varnishes off. Hence, they were stripping off the protective barriers off their skin as well, thus
causing it to be more vulnerable to the uptake of harmful contaminants.

The employees stated that they would utilize 1500 Toluene to clean the accumulated tar off their hands after
the taping operation. The toluene was available in a red canister, and they would dip their hands in and try to
wipe off the tar. The toluene would be put on a rag and then the body parts contaminated, and would be wiped
with the soaked rag. When the tar would have accumulated in heavy amounts, the employees stated that they
would submerse their hands in the toluene canister for 5-10 minutes. The toluene would burn the employees’
hands after rigorous use of it. Moreover, whenever the employees had a cut or scratch on their hands, the
toluene would cause them pain and stinging to the skin and wounded area. Hence the employees were not
only inhaling the fumes from the toluene but were absorbing the toluene via skin uptake as well. Other tasks,
involving taping operations, asphalt varnish, mica, hydroelectric poles, and upstairs mezzanine processes
(such as taping operations) required the employees to employ the alcohols to remove the contaminants from
their skin or machinery.

Furthermore, in the operations involving the Hydroelectric poles, the poles themselves had to be wiped with
toluene to prepare for further processing. This task took at minimum 30 minutes for a wipe down to take
place. Instances where employees were overcome by toluene vapours occurred on numerous occasions,
(amongst other contaminants).

It is known that many solvents and thinners contained percentages of benzene in their formulation. This
source of exposure cannot be overlooked when reviewing solvents, thinners and other agents in the workplace
that may have contained benzene in their composition.

BENZENE
e 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).
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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 1987, mentioned in section 7 of
this report, indicates that benzene was found in the environment, upon sampling.
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8. Solvent Exposure (in conjunction with part #6 — Lack of Training — HEAT)

Exposure to solvents has been demonstrated and evidence provided, throughout the report. These is no doubt
that exposure had occurred, through the means that solvents were utilized, mishandled and exposure to their
vapours and fumes, lack of proper or suitable PPE, lack of engineering controls, lack of fresh air to dilute the
solvents, lack of air circulation, improper usage or placement of pedestal fans, use of air hoses etc., all
contributed to the uptake of solvents by the employees of the armature department over the decades.

Furthermore, the parts in armature that were fabricated were extremely large and thus the application of
solvents and the vast surface areas that required to be submerged or flooded with varnishes and epoxies would
also contribute to the amount of solvents the employees would be exposed to. Likewise, although the parts
were immense in size, the intricacy with which the individual insulation parts were handled or insulation
components were made, also contributed to the employees’ exposures, as the exposures were intimate in
nature, i.e. in close proximity to asbestos fibres, fiberglass, silica dust, both from an inhalation standpoint as
well as dermal exposure. Most glass tape for example that was wound on various components as explained
earlier, was applied with intricate steps that the employees at times could not wear gloves, as this would
hinder their ability to do their job, and would also hinder the quality of work that was being conducted for the
armatures and other parts. Moreover the tapes were often dipped in solvents prior to application, to ensure
fibres were in tack during taping operations.

Furthermore it is pertinent to note here that the products were being constantly, dipped, heated/baked and
then allowed to cure. This cycle would be repeated many times as per section 5 of this report in order to get a
well epoxied and cured final product. With the repetition of this cycle, it is pertinent to note that once the
epoxies were cured and re-heated, their decomposition products were noted to be heavier in terms of
exposure, as the employees indicated that the fumes and vapours were stronger during the second and third
cycles. This is of great importance to this report, as this indicates that exposures were indeed inevitable and
would be more and more robust, as the cycles were repeated. As per Dillon Consulting Report for Working
Safety with Casting Resins, heating finished casting work may decompose to generate toxic gases such as
hydrogen cyanide (polyurethane) and styrene oxides.

Symptomology and exposure to Solvents/ same target organs:

e Repeated exposure to organic solvents may result in the gradual development of persistent symptoms
such as headache, fatigue, irritability, memory impairment, depression, emotional instability, sleep
disturbance, alcohol intolerance etc. Further exposure can lead to chronic toxic encephalopathy,
characterized by memory disturbances, impaired psychomotor function, impaired verbal abilities and
disturbances of mood. Some symptoms may persist even after exposure had ceased (Olsen and Sabroe,
1980).
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Heat, Winter, and Summer Exposures:

The prevalence of symptoms and disease would be higher in the winter than the summer as per the study
below.

As per Xiao and Levin, 2000:

e Higher solvent volatility, with generation of significant airborne
concentration of vapor, large surfaces from which evaporation may
take place, lack of appropriate enclosure and/or exhaust ventilation
systems and relatively high temperature of the work environment may
all contribute to increase uptake of solvents by inhalation

e Physical activity may be an important determinant of solvent uptake
through inhalation as enhanced levels of physical activity have been
associated with uptake rates increased by one to three times their
baseline (Astrand et al., 1972). Furthermore, uptake is influenced by
level and duration of exposure, workload and the specific
physicochemical features of each solvent as well as by work practices
and the use of protective equipment (Xiao and Levin, 2000).

e Exposure may be relative as the rate of solvent uptake through the skin
varies among workers due to the variation in skin thickness, skin
perfusion and presence of cuts or abrasions of the skin. Increased
solvent absorption can occur when solvents are trapped between wet
clothing and skin (Cohr, 1986).

Minamoto et al. 2002, conducted 2 surveys one in the winter and the other in the summer to
examine the skin problems of all manual workers from 11 small to medium sized fibre glass
reinforced plastics factories in Kyushu, Japan. The workers exposures included, unsaturated
polyester resin including styrene, hardeners such as MEK peroxide, glass fibre and dust
including shortened glass fiber and plastic particles. Fifty-eight percent of workers surveyed
reported having skin problems. It is interesting to note that the workers in factories where
dust generating and lamination processes were separate, were less likely to have a history of
skin problems than those where the 2 processes were in the same building. The prevalence
of dermatitis was higher in the winter, at 23.3 % in the summer and 13.4 % in the winter.

In armature, even though the summer months brought forth higher temperatures, along with the accumulation
of heat from the processes in the department, such as the ovens, compounding tanks, VPI tanks and the
curing of parts, exposure to heat would have been incurred all year long. This exposure would be high in the
winter months as well, especially with the portable oven operations, where it was required that all windows
and doors be shut.

As these are all preventative measures to take while working with most solvents and in particular, lead, it is
suitable to state here, that because it was known that lead was utilized in the workspace in the armature
building by the employees, it was known that it was heated without any local exhaust ventilation or any
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personal protective equipment, parts that were coated with lead and flux were then either air dried or baked in
the adjacent ovens, it can be stated that lead was indeed part of the employees’ work environment and that
absorption or exposure to the employees was more than likely as the preventative measures as listed above
were not implemented.

Also as stated in the earlier sections of this report, in Section 5 and 7, the method of application of some of
the solvents such as the resin application for large stators, armatures etc, are indicative of hazardous
exposures to solvents, their vapours, and exposure through dermal uptake as well.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

182/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

9. COMBINED EFFECTS OF EXPOSURES TO SOLVENTS AFFECTING THE SAME TARGET
ORGANS:

It is well known that the armature department utilized multitudes of chemicals. Hence the TLV’s for
the combined effects of exposure would have to be taken into account. Thus overexposure is inevitable
to the solvents in the armature department, as solvents were often looked at in isolation of one another,
when conducting hygiene sampling. Although upon sampling, each individual solvent may be within
it’s TLV, however, on numerous occasions the solvents were not far from approaching the TLV
(example in Appendix U TLV for copper dust approached 1977- however difficult to ascertain the
conditions — as there are pages missing from this report). With this in mind, and the fact that
combined effects of like solvents are additive, overexposure and exceeding the TLV would have been
more than likely in Armature.

e There are numerous additives that can affect human health in epoxy resins such as curing agents,
aliphatic and aromatic amines, diluents, organic solvents and fillers. In order to correctly assess
exposures one must look at all the ingredients in the epoxy resin systems, their individual toxicity as
well as the additive effects of these ingredients with other toxins in the process and workplace.

As per NIOSH 2000:

As this is a retrospective study, it cannot be stated that the solvents, their decomposition products, the
vapours, fumes were never above the TLV’s. The hygiene sampling (as per the documentation
reviewed) does not indicate that the additive effects of like solvents have been taken into account when
reviewing their TLV’s.

It is pertinent to state that prior to certain time periods, solvents were indeed mishandled, (according
to the knowledge we have today), and levels to which the employees were exposed were higher than
what we allow today. Moreover, given the case studies and other literature reviews in this report, there
are many examples that indicate even with some form of engineering controls and adequate PPE,
exposures still occurred in some workplaces. Given this information, and comparing it to the
Armature department, knowing that in most instances PPE was not sufficient or even present for
certain job tasks even in more recent time periods, and not provided in previous decades, and given
the fact that engineering controls were not operable, not present, not efficient, or not maintained,
would further enhance the levels of contaminants emitted into the environment. Thus exposures would
be incurred by the employees of the armature department.

Employees often worked overtime hours as the parts would require continual manning of the
operations, hence the TLV’s at the point would be lower than what would normally be calculated. This
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may have been overlooked in terms of consideration by any of the hygiene data that was documented
for these employees over the last decades.

For example, Dianova, A.V. et al. 1976 studied the synergistic effects of Mica Dust and resins. They found
that inhalation of phlogopite, muscovite, shellac and alkyd resins separately, caused discrete pneumoconiosis;
combined inhalation of mica dust and resin produced an inhibiting effect of the shellac and alkyd resin on the
course of the pneumoconiosis produced by the mica, with significant potentiation of the toxic and sensitizing
effects. A threshold limit value of 2 mg/m3 is recommended for simultaneous concentrations of these dusts.

Exposure to Solvent Mixtures/Carcinogens:

e The toxic effects of exposures to mixtures of organic solvents may be influenced by interactive
effects among the component agent — the activity of each compound either enhancing or
diminishing the toxic effects of others in the mixture (Baker et al., 1985).

It is pertinent to note that although very little hygiene data was available to OHCOW for review, it was clear
that most of the sampling indicated that usually, solvents were within the range expected at the time, with
regards to TLV’s etc. However, no cumulative or additive exposures were taken into account when analyzing
the data. Especially when most solvents are targeting the same organ groups in the human body, though they
may be within the TLV levels individually, their cumulative effects could be very detrimental to human
health as was the case in Armature. The hundreds of chemicals that have been utilized here and in their many
forms as liquid gases and their associated decomposition products as well. The processes of dipping, baking
curing lead to multitudes of exposures due to the lack of efficient engineering controls which further
contributed to the illnesses realized by the Armature employees.

e As per Xiao and Levin 2000, in workers who experienced multiple exposure to solvents,
overestimation or underestimation of the risk associated with exposure may readily occur
unless the metabolic consequence of the interaction are understood for the specific agents.

e The Alcohols, acetone, methyl ethyl ketone, trichloroethylene, benzene, toluene, styrene,
xylene, were amongst only some of the toxic chemicals that were present in the armature
department. Most organic solvents share the same basic set of health effects, though some
solvents also cause specific effects of their own (DHS, 2005).

e The ACGIH suggests the following practical approach:

“...when two or more hazardous substances, which act upon the same organ system, are present, their
combined effect rather than that of either individually should be given primary consideration. In the
absence of information to the contrary, the effects of the different hazards should be considered as
additive (Alessio, 1996).

An example of how data has been misinterpreted and thus exposures continued for Armature
Employees:

For example, in another Ministry of Labour Field Visit Report dated October 7, 1982 (Appendix U), the
visit was made again with regards to fumes. Fumes were once again escaping from the drying ovens in
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armature. Complaints with regards to irritation, nausea, disagreeable odor have been reported from
the employees working on the platform near the ovens.

Once again it is mentioned that mechanical ventilation is present however there appears to be
numerous leaks.

The MOL officer indicated the following at the time of the visit, which perhaps today would be
rebutted due to ongoing research and Scientific knowledge/expertise:

e The fume release during the drying or curing of painted parts contain a large variety of
partial oxidation products generated by thermal decomposition of the resin, solvents and
additives present in the paint. In general no significant health hazard is posed by these
contaminants as they are being released at low concentration levels, however they have
objectionable odor and some can be irritants.

This statement alone can be rebutted at many levels. If the material safety data sheets were reviewed,
as they have been in this report, many hazardous decomposition products are emitted when the
solvents, resins, additives, fillers and other chemicals are heated. The MSDS clearly indicate that toxic
fumes will be released. Given the fact that the fumes were escaping from the ovens on many occasions
through the years, their combined additive or synergistic effect had to be applied to truly recognize
that exposures may have been in excess of the TLV’s allowable at the time or for sure today. The
MSDS at that time also clearly indicate the measures that required to be taken in the event of heating of
the products in question or mishandling, decomposition, engineering controls required, PPE etc.
Given this information, more could have been done to protect the employees even in the time in
question and the years prior, as the MSDS were quite detailed and informative.

To say that the results obtained by the hygiene reports were well below the TLV’S and there was
nothing to worry about, was not appropriate given the mixture and multitudes of chemicals that were

Furthermore, it was stated by the MOL official that often time, fumes are leaked out of the ovens
when they are overloaded. Overloading usually occurred with increased production. MOL
TESTIMONY

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

being heated and manipulated in the various processes.

Because there were so many chemicals in the department that essentially effect the same systems in the body
or the same target organs, and due to the additive consideration of their combined presence, it can be stated
that overexposure occurred in the employees of the armature department as their systems were constantly
bombarded with the same or similar solvents that target their bodies in similar ways, and thus cause for
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illness, such as in the skin, brain, respiratory tract, nasal area etc. Furthermore there were many solvents and
exposure in many forms to several solvents in their various states, i.e. solid, liquid, gas.
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10. BYSTANDER EXPOSURE:

Furthermore, “bystander” exposure from the activities of coworkers is another source of exposure for the
armature employees. An assessment of the presence and adequacy of ventilation, inquiries about
enclosure of solvent related processes and the use of hoods or other specialized ventilation and specialty
equipment should be made. Temperature conditions also contribute to the reaction to solvents and
other contaminants in the work place (Xiao and Levin, 2000). As per the authors, this fact applies
throughout the armature department as most of the work processes and the associated effluents or fumes
emitted from the processes would be dispersed into various areas, due to the lack of proper engineering
controls. Thus the employees were affected on the mezzanine levels by the operations occurring on the floor
levels and vice versa. Likewise, the crane operators were also affected by the activities throughout the
Armature building, as they were exposed to the fumes, fibres and dusts that would be emitted from processes
on the mezzanine levels as well as those contaminants from the floor levels as well.

As per Diagram #14, the crane operators had no escape from the accumulation of contaminants in the
building. There were bombarded by the contaminants coming from the mezzanine levels as well as those
rising from the lower armature levels as well.

Due to the fact that the mezzanine level had many different processes, the various contaminates that were
generated by these processes would disperse into the adjacent areas, and floor levels, thus potential for
exposure to other employees in the department would be inevitable. Furthermore, due to the lack of exhaust
and proper ventilation in the building in general, the contaminants had no escape route and would remain in
the underlying areas. Once again, the usage of pedestal fans would only move the contaminants from one
area to another, and would not remove the contaminants from the building. Likewise the close proximity of
the various machinery, ovens and operations, would also imply that additive exposures to the various solvents
would be incurred as well as exposure to the fibres. Bystander effect cannot be overruled due to the
employees working in close proximity to the processes would be exposed to the contaminants as well.

Crane and Forklift Drivers:

Due to the fact that the crane operations were located adjacent to the mezzanine floor, the crane operators
would be exposed to the contaminants from the mezzanine floor as well as the lower level armature
operations. Again, due to the fact that the contaminants had nowhere to escape, the crane operators would be
exposed to the fumes, vapours, fibres, epoxy dusts, copper dusts as well as the employees working in close
proximity to those operations. It can be stated that through the operations/tasks that the crane operators were
involved in and the lack of PPE, lack of engineering controls within the crane cabin, and the fact that only
natural ventilation was available if at all in this building, the crane operators would have been highly exposed
to the mixtures of fumes, vapours, decomposition products, fibres and dusts that were being emitted from the
various operations. Furthermore, the winter months would have been worse for the crane operators as well as
the other employees, due to the fact that the portable oven operations required that no natural ventilation was
allowed into the facility, i.e. no open doors or garage doors, in order to attain the desired oven temperatures.
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It could take anywhere form 30 minutes to 2 hours to complete a job in which crane operators were required
for assistance. Example: the assembly winding operators who were involved in torch brazing tasks, to burn
off the excess resin. This task alone could take a full shift or 2 to burn off excess resin. Hence higher fume
accumulations would be incurred and higher lengths of exposure.

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 also worked as hitch operators, where they had to assist with hooking up the parts to the crane,
for dipping and baking operations. 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 nowhere 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.
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11. PROCESSES AND EXPOSURES:

a) WELDING:

There was no local exhaust ventilation for this process. The fumes would then rise to the upper floor of the
armature department and the employees would be subject to those fumes (on the upper levels). The
employees describe the smell as a dry copper type smell. The welding was mostly TIG welding; TIG on
copper, thus the taste was also copper like. Due to the fact that this process was a lengthy process, the fumes
and contaminants would accumulate at high levels, as this was a continuous process. No relief in terms of
ventilation or exhaust was provided and thus clouds of welding fumes would accumulate and disperse
throughout the adjacent areas and upper mezzanine levels. Furthermore, the welding operations produced
much ozone and fumes from the heated epoxy resins, fumes, paints, asbestos fibres etc.

Due to the fact that parts were so large and immense, the individual process themselves would take lengthy
periods of time to be completed, i.e. welding, winding, shearing etc. Hence, there was no relief time in terms
of time weighted average exposures, to fumes and the various other contaminants, as the processes were
drawn out for lengthy periods. Thus with lengthy processes, the contaminants would accumulate in heavy
amounts. This applied to all applications.

No relief in terms of ventilation or exhaust was provided and thus clouds of welding fumes would accumulate
and disperse throughout the adjacent areas and upper mezzanine levels. “A purple haze could be seen
hovering over mid range in the armature department.” Employee Testimonies.

Along with this, as mentioned earlier, there were degreasers, solvent dip tanks and other contaminants, in
the vicinity of the welding operations. Some of the welding operations were portable and some were required
to be located within the actual parts, 1.e. within the armatures or stators, to solder coils together etc ( as per
section 5 of this report)

Welding in conditions where there are solvents and contaminants that would cause toxic reaction with the
weld processes were also realized in Armature. Due to the fact that the welding operations took place in
congested areas, with accumulation of fumes, vapors, dusts and fibres and heat, reactions with the welding
operations were inevitable. Welding occurred near the TCE tanks and dip tanks, thus causing reactions. .
Given this information, a problem was actually documented in the following Document:
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October 2, 1979- From AK Faggetter with regards to Royalene (Appendix U) and another example is
found in Appendix U — document dated March 5, 1979.

“If the lid on this degreaser is raised immediately after the wash cycle is shut down a heavy
concentration of TCE escapes into the air. This finds its way to the 16A aluminum weld area and gives
trouble with HCL generation.”

CCOHS recommends the removal of coatings prior to welding. However the processes in armature were not
such that the epoxies, varnishes, solvents, asbestos etc, could be removed prior to welding. This would not
have been possible. Hence exposure to the toxic effects of welding on coated parts would be incurred by
employees. In general if coatings are not removed, the following thermal breakdown of coatings in the form
of gases are released:

e Polyurethane coatings produce hydrogen cyanide, formaldehyde, carbon dioxide, carbon
monoxide, oxides of nitrogen and isocyanate vapours

e Epoxy coating can produce carbon dioxide and carbon monoxide

e Vinyl paints can produce hydrogen chloride

Welding and grinding of steel products must not be overlooked when assessing exposures in the Armature
department. The employees were without proper protection and thus would have incurred exposures to
welding fumes, which would have consisted of harmful toxins including Hexavalent Chromium. The
harmful effects of exposure to this carcinogen have already been discussed in the previous sections of this
report.
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b) HYDROELECTRIC POLES:

Each task was a lengthy task and thus exposures would be incurred taking into account the length of time
exposed to the various contaminants, and the method of exposure as well, the frequency of exposure etc. For
example:

e Toluene rags utilized to clean the poles ( approximately 30 minutes to complete)

e Gloves could not be worn as they were not the proper ones to be worn, and they reacted with
the toluene

e Mica plates were heated, which allowed for emission of decomposition products and implied
that the plates would be more malleable and thus frail

e Asbestos gloves were worn on this job due to heat

¢ QGrinding of the parts was conducted, hence there was mica dust accumulation and there were
no exhaust systems in place.

¢)ASPHALT VARNISH USAGE — COMPOUND TANKS

The employees were exposed to the fumes from the asphalt, gilsonite, toluene compilation without proper
engineering controls or personal protective equipment. Based on the facts as per the knowledge we have on
asphalt and the possible presence of carcinogens in the asphalt fumes and the armature environment as a
whole, this process in and of itself cannot be overlooked when reviewing the possible precursors for the
onset of occupational disease in the armature employees.

Furthermore, parts were also heated to remove excess asphalt from the coils, and the employees would
complain that this process would also contribute to the accumulation of fumes and thus incurrence of
irritability (as the symptoms presented themselves)

As per the following Plant Visit Report dated December 10, 1957, the following is confirmed in this report:
(see appendix U)

o “Coils that have been asphalt coated are wound with cloth tape in another section. Excess
asphalt at the corners of the coils are burned off using a heated iron. This operation causes
heavy smoke and Fumes to be given off that go up to the mezzanine floor. Several complaints
have been registered by people working on this upper floor, to eye irritation, nose throat and
chest soreness, and a feeling of tiredness at the end of the day. After seeing the fumes, I would
believe they could be irritating.” MOL INSPECTOR TESTIMONY

Given the above excerpt from the Plant Visit Report, it is clear that the inspector was aware that the fume
accumulation was heavy and that the complaints that were noted by the employees were of legitimate concern.
As per section 5 of this report, it was stateed that approximately 30 people worked in the taping area, where
asphalt varnish was applied. This number of employees applying the varnish and conducting the taping
operations would further enhance the quantity of vapours released. Moreover, in other applications such as
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soldering the leads of the asphalt coils, in order to complete each connection, varnish had to be applied to
each lead. This process could take up to 30 minutes to complete one coil alone!

The procedure where tar is burned, from the corner of formed coils, prior to taping gives off
considerable fume. Normally these breakdown products are detrimental to health and it is quite
conceivable that they could cause eye and throat irritation of persons working nearby. —
Appendix U. (Date of report — December 18, 1957)

Mr. H.M Nelson on December 18, 1957:

Furthermore, engineering controls, such as ventilation at the source, the compound tanks and their
ventilation system, were not adequately described to OHCOW. However, given the fact that employees
indicate the work conditions were poor, and describe the actual tasks involved, as well as the odours that
they experienced with this process, it is likely that engineering controls were not sufficient to protect
employees from exposure to the asphalt for fume and vapours emitted from these processes.

Compound Tanks and Exposure to Asphalt Fumes:

Both compound tanks were pressure impregnated tanks. The employees stated that upon opening the door to
the tanks, there would be odors of heavy fumes from the insides of the vessel. The coils were cold once they
were taken out of the tanks; however, the employees explained that the tank smelled of tar for the whole day.
The tray of coils would take from 3-4 hours to 24 hours to pressurize. Because there were 2 tanks, it was
confirmed that one tank would always be running when the other was being loaded or unloaded. Employees
were not protected from respiratory exposure to the fumes. They also did not wear hand protection. Thus,
handling of the parts could have also contributed to some exposure via dermal uptake as well.

Employees have stated when the tanks were opened the tar like smell would be overwhelming and would lurk
in the department for the extent of the day if not longer. If one tank was opened, the other was in operation.
Hence the tar smell would be constant within the department due to the constant operations of the tanks and
opening of the tank lids.

In the taping areas, there would have been exposure to the vapours and dermal exposure as well. The length
of exposure also played a role in the exposure equation. Application of asphalt varnish to coils could take 2 —
3 months to complete. This is only one task in the stator building process. There were many uses for the
asphalt varnish, including, hydroelectric pole preparations as well as the Assembly Winding operations.

Employees described the work of applying tape and varnish similar to that of road tar processes and the smell
of tar was quite heavy. “The building was constantly full of these fumes as well as all other contaminants and
fumes.” Employee Testimonies.

With the asphalt varnish operations, constant hand dipping and wiping of parts and body parts in 1500
toluene were quite frequent. The asphalt varnish was sticky and hard to rub off. As already stated, the 1500
toluene that was utilized to clean off body parts could have also contained benzene.
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d) Ovens and Fumes

It was stated by numerous employees and testimonies recorded and processes reports given in this report, that
the ovens would not encapsulate the fumes from the parts that were being baked with epoxies on them. The
fumes would escape from the oven door cracks on the mezzanine floor as well as fumes that would be coming
from the lower floor and rise up to the mezzanine levels. As well exhaust systems if present over the years
were not operable, too noisy and shut down or not present at all. For example employees experienced
irritation of the throat and nasal areas while working in close proximity to Oven #18 on the mezzanine floor.
This irritation could have been caused by the release of formaldehyde from the heating of the Isonel coated
parts or the release of epichlorohydrin as well.

It is significant to note, that not only are the insulations and resins being heated in the ovens, but so are all
the other ingredients, such as the fillers, the hardeners, the curing agents, the solvents that are added to thin
the agents, etc. All of these agents together would have given off fumes and their individual decomposition
products, which in most cases were toxic as per the MSDS sheets presented to OHCOW and the applicable
research documents. Again their cumulative effects on human health and synergistic effects must be taken
into account as well as their individual levels of exposure. As per OSHA Technical Manual on Polymer
Matrix Materials, “the hazard information for all products used in the process must be considered when
evaluating potential exposures. Deviations from the manufacturer’s recommendations may result in unsafe
processes and thus exposure to employees as well as serious reactivity.” Furthermore when trying to sample
for a particular contaminant it is vital to note what all the other ingredients are in the area, that might defer
the sample from being taken, from a chemical and hygiene point of view.

EVIDENCE (Appendix U — in chronological order):

1. January 24, 1980 Grievance #79-89 Group Armature —:

This letter gives further evidence of problems with regards to fumes escaping from the VPI ovens and
rising to the gallery levels and thus causing employees on the gallery levels to be exposed. As
demonstrated in this report, there have been numerous concerns raised about the fumes seeping out of
oven seals, and concerns with regards to fumes rising from the VPI ovens to the upper gallery levels.

2. January 15, 1980 — AM — Union Notes on Fumes and Smoke
3. January 16, 1980 — AM — Union Notes on Fumes and Smoke
4. February 14, 1980 — Union Notes on Fumes and Smoke

Union Notes indicate that the fume issues remain on a continuous basis and employees were
constantly being exposed to fumes from the baking operations.

5. February 1982 — Union Notes with regards to Incident with Fumes from September 15, 1981 —
through to January 29 , 1982.

Union notes indicate that employees were incurring exposures to fumes from the VPI tanks as per the
dates listed above. As per the testimonies and description of conflicts experienced by the employees
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of Armature, as indicated in the process section of this report, the employees on the mezzanine levels
were given fans at a period in time, however due to loud noise and the re-introduction of the fumes to
the employees on the ground levels, the ground level armature employees would shut the fans off
entirely. Hence the mezzanine levels employees would continue to be exposed to the fumes from the
ovens.(appendix K Document #15)

6. October 4, 1982 Fumes from Heat Curing of Epoxv Resin:
Ontario Ministry of Labour — Occupational Health Visits
By: R.W. Dickey.

This report clearly indicates the deficiencies that are apparent on one of the ovens in the Armature
department, in 1982. There were 2 external roof fans for escaping smoke in this particular year.

The inspector quotes, “During the first hour smoke escapes around the door seals ( they are
continuously being replaced). If the oven is overloaded or a breakdown in exhaust, the smoke escapes
into the work area. Company policy if fumes bothered the worker can leave the area. It rises and
affect the workers on the upper gallery.”

This document indicates that the testimonies of the workers which already described the issue with
regards to fumes seeping out of oven seals etc, was indeed the case, up to and including 1995, which
indicates that exposure to epoxy fumes and other solvents was incurred as far as this date as the
evidence here demonstrates.

It 1s paramount to recall here from Section 5 of this report, that some of the ovens were “walk in” ovens,
where employees would be required to walk into the heating oven to hang small parts and then leave the oven
area. This would no doubt cause the employees to be exposed to the decomposition products and off gassing
of the resins and epoxies from the baking of parts. Moreover, the employees did not wear any protection
when entering the ovens, and thus were most vulnerable to the exposures that were inevitable therein.

7. February 18, 1985: Health and Safety Committee Letter
From John Ball and Larry T Ball

This letter was addressed to the management of the Armature department with regards to requests for
follow up on items that were noted from a Feb. 18, 1985 inspection conducted by the JHSC.

Two items of importance that are pertinent to note are listed as follows:
Bay 213 — Oven #3 — Holes in East side allow fumes to escape during baking operation.

Bay 213 — Hygiene sinks are being used to dump epoxy and solvents. Employees should be informed
of the hazards associated with solvents and the purpose of these hygiene sinks.

These two examples from which 14 were listed for the inspection for this month.
8. October 8, 1985: Safety Items from Inspection this month:

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

194/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

Frekote 33 releasing agent give off fumes on Maxi Press — and suggest organic vapour respirator

9. February 5. 1986 — Union Notes with regards to Mezzanine level emplovees exposed to Fumes
from Ovens:

Operators were having issues concerning Fumes from the VPI ovens escaping and entering their
workspace. The downstairs level employees have left their workstation and went to the adjacent
Building #5 for relief from the fumes. Furthermore, a blue color smoke was seen evident in this area.
As per the notes, it was noted that the oven ventilation system was “out of commission” for more than
a week’s time.

10. February 13, 1987 Evidence:
January Inspection Report: Dated
By: Ken Miller, Ed Rowe, John Ball (Appendix K — Document #15)

3. Gallery: Tin Pot exhaust system at west end very noisy. Operators probably leaving it off
because of noise levels

4. Oven at west end needs repair to gaskets around doors. Leaking fumes badly.

5. #3 Oven on main floor generating heavy fumes ( and accumulating to ceiling levels)

It should be made clear here that indeed the employees were exposed to uncured epoxy resins as is
made evident in the MOL report dates, October 16" and 20" , 1969 (Appendix U). Samples of
epoxy paint and catalyst were processed and found that the paint contained uncured epoxy resin,
pigment and solvent. The catalyst consists of an epoxy resin modified with amine and solvents.

Time Line:

From 1980 to 1987 still having problems with fumes. Hence exposures would be reflected in this timeline
as well. Prior to this there would have been more exposure to the fumes. Again there was often overload
of parts into the ovens, this would then disallow for proper encapsulation and containment of the fumes
and thus the fumes would escape into the worker’s environment.

The constant opening and closing of oven doors would also minimize the efficiency of the exhaust
systems on the ovens and thus this would also contribute to the exposures incurred by the employees as
well.

Exposure to fumes and decomposition products would be enhanced by employees who were involved in
the “walk in” oven operations.
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As per NOSHC, 1988:

e In terms of fume controls, NOHSC state that some workers can develop a rash after a very short
exposure to the fumes. For small articles, local exhaust systems are recommended for employees.
With regards to large articles, as was mostly the case in armature, NOHSC suggests that installation
of extensive or elaborate fume control in the areas of the factory should be specially allocated to this
type of work load. In some processes they state that it may be advantageous to have the operation
totally enclosed and worked by remote control, eliminating possible fume escape.

e) Vapour Pressure Impregnated Tanks and open Solvent Dip Tanks (Appendix U):

EVIDENCE with regards to EPOXIES AND SOLVENT EXPOSURE AND POOR HYGIENE
PRACTICES:

August 1981 — Letter from Management with regards to high incident and accident rates in
Armature during 1981.

Six accidents reported in the document that related to rashes and exposure to epoxies. The relevance
of this document is the importance to note that operators were still eating or smoking on the job
without washing hands after handling epoxies or solvents at the workplace, and employees were still
incurring rashes at this time period, i.e. 1981.

Accident - April —rash on arms

May, Rash from using fiberglass

June rash and general health problems while working with epoxy

June — burnt hands while cleaning a heating pot with thinners

June — rash on hands.

July — Lit cigarette after washing hands in ALCOHOL and burnt thumb

November 17, 1981 — Union Notes on the use of epoxy — exposure to wrists and forearms and
epoxy and mica dust exposure:

These notes are very detailed with regards to the misuse of epoxy, the health effects incurred by the
employees in armature, the grinding of poles and exposure to epoxy dust and mica. This document is
provided herein as further evidence with regards to exposure to raw epoxy and the health effects
incurred therein.
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Taken directly from the union notes:
POLE WINDING AREA — EAST END OF BUILDING #7:

1. “...Found 1 gallon cans being used as ready to use pots and besides being extremely wasteful these
pots let the operators wrist and forearms contact the epoxy. When asked why the low heating pots are
not being used, the answer seems to be that it is too much trouble to transfer from the gallon can to the

2

pot™.

2. Hygiene station on N.E. wall in sadly maintained conditions. Raw epoxy pots in immediate area
and proper materials not present.

3. Lack of adequate instruction and follow up enforcement by Supervisor is evident.

4. Are adjacent to where poles are being ground and dressed (epoxy is very poorly ventilated. Epoxy
dust and Mica are covering large areas.

5. People are still washing their hands and arms in solvents.
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p) Portable Heater and Resin Application and Vapour Pressure Impregnated Tanks

The importance to note here is that due to the large parts that were being fabricated, some parts were not able
to fit within the VPI tanks. This method of coating the armature products was to mimic the same application
of the VPI tanks via this manual mode. The portable oven processes were utilized for parts that were large in
dimension and would not fit into the ovens available. The application of the varnish thus had to be conducted
by hand as the parts could not fit into the VPI tanks. The application of the varnish was conducted by hose or
brush, for which evidence has already been provided. Another important factor with regards to this oven was
the use of the asbestos blankets. The blankets were cut with scissors to custom fit and secure the products to
be heated. This cutting process would have generated fibres as would have the securing and handling tasks
involving the blankets. Finally if the asbestos blankets were not fit tightly onto the parts, totally
encapsulating them, then upon heating, fumes would have been emitted from this portable process as well.
Furthermore, once the parts were cooled to 35 degrees C after being heated (not fully cured at times) they
were then dipped or Isonel was applied by hose or brush once again. Uncured product would thus be trapped
in the varnished parts, and once dipped and partially cured again and again, more and more uncured product
would be trapped in the varnished products. As this is not recommended by the manufacturers of epoxies,
when the parts were grinded or sanded, these trapped uncured by-products would then be released in the form
of toxic dusts and thus employees would be exposed at this time as well.

As per Dillon Consulting Report for Working Safety with Casting Resins:

e relying on natural ventilation alone is not effective in reducing exposure to high concentrations of
vapors. Given the size of some of the armature products that were being manufactured, the vapour
emissions were heavy and thus exposures inevitable.

e Mixing resin products and lay-up work must be performed inside a booth or using other ventilation
methods away from heat sources. The air above an open container of polyester resin (within 2 feet)
can emit as much as 60-100 ppm of styrene vapours.

e Areas should be vented while pieces cure, since pieces will be emitting vapours. Pieces dried days
before can still emit low levels of vapours if they are large pieces. Allow enough time for pieces to
cure fully!

As can be seen in Picture #4 — the part is being lowered into the VPI tank
via a crane. There is no epoxy in the tank at present, in order to allow the
part to rest in the tank. Once the system is ready, the tank lid closes shut
and is sealed. The resin located in the storage container (refer to Picture #5
below) is then allowed to be released into the tank for application to the
armature, stator etc. By this method the parts are fully submersed and
integrity of wetting the entire surface is more accurately attained versus
manual methods that were utilized with the large Armature parts.
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Reference: Picture(#4-#5) taken from: John C. Dolph Company, www.dolphs.com.

This method of impregnating electrical apparatus with insulating varnish is quite common as it can provide an
adequate insulation with a few VPI cycles. Further cycles fill smaller surface openings to ensure the entire
apparatus is impregnated to it’s entirety.

However, with the larger parts, manual methods were utilized where the employees would stand within the
parts, such as stators and apply the varnish via a hose. MOL Evidence of this has been given in previous
sections of this report.

As per the OSHA Technical Manual on Polymer Matrix Materials — the following information is pertinent to
note here:

e the potential for respiratory exposure is increased when the resin mixture is applied by
spraying or when curing temperatures are high enough to volatilize the resin mixture. The
potential for dermal exposure is typically much greater than respiratory exposure when
working with epoxies.

In an MSDS for Hardener for Mexotropic Epoxy Sealant (appendix M - M-6290-A) of the chemical family
Polyamidoamine — it is clearly stated on the MSDS that toxic fumes are emitted when decomposition
temperatures are reached. The TLV as per the MSDS is 1 ppm and indicated that when heated or misted,
inhalation hazards can occur. Furthermore, it clearly indicated that: the chemical should be utilized in a well
ventilated area, Avoid skin contact or breathing in vapours, No smoking or eating in areas of use. (See
Appendix M). With the information on this MSDS alone, it can be stated that the manufacturer’s instructions
were not followed as ventilation was not provided. Furthermore, it is not clear what year this product was
used, as it was supplied by the Plant itself, as the MSDS indicates.
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Portable Oven:

The length of time it took to properly enclose the large parts required to be heated required much time and
commitment by the employees: the employees on the floor levels as well as the crane operators. As this
would take time, the manipulation of the asbestos blankets would also be a source of exposure to the asbestos
fibres as they would indeed be more friable and malleable with continued use, manipulation, cutting and
heating. It took a full shift to set up the portable heater, which equated to a full shift of exposure to the Isonel
vapours and the asbestos fibres from the asbestos blankets. As per the evidence given here for the use of
asbestos gloves, the same would be applicable to the generation of fibres for the use or reuse of the asbestos
blankets as well. It is also important to keep in mind that due to the fact that this portable oven was set in the
middle of the building, with no local exhaust ventilation and no oven door seals, ( and the asbestos blankets,
which were the only form of insulation), the escaping of fumes generated from this process would be
inevitable.

It was stated that approximately 15-20 rolls of blankets were used/year.

In addition, it would take time for the oven to reach a temperature of 150 degrees Celsius. It took
approximately 6 hours if not longer to reach 150 degrees Celsius, after which it took 12-24 hours to stabilize
the armature or the other parts to be baked at 150 degrees Celsius. Then 6-8 hours of actual heating at this
temperature were required. Hence it was quite a lengthy process. All doors had to be shut as well as windows
so that the desired temperature could be attained and maintained. Given this fact, not only were the fumes
trapped within the building, but also all the fumes, and vapours from the other processes as well, creating a
vacuum type environment: ozone, welding fumes, shellac, copper dust, epoxy dust, asbestos fibres,
tar/asphalt fumes from the taping operations etc.

Employees would then have to go within the portable oven apparatus and take readings every Y2 hour to
ensure the temperature was at a desired level.

Employees stated that when heating after the 2" or 3™ time, more fumes would be evident as there was more
and more varnish applied to the parts after the second or third cycle.

Finally the employees ate at their workstations, thus causing for further contamination of their food as well as
ingestions of contaminants from their work area.
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G) DEGREASING ACTIVITIES:

The most common form of metal degreasing is with trichloroethylene (TCE) as a vapour degreaser. Vapour
degreasing utilizes the cleaning action of the solvent in its vapour state, usually through an open top vapour
cleaner (OTVC) as described by the employees in Section 5 of this Report. Exposure to the vapours can
occur mainly through inhalation and skin contact (Department of Heath and Aging NICNAS, Australia (DHA
— NICNAS, 2004).

The process of utilizing open vat vapour degreasing is a common process, as per Picture # 6 below.
However, there are measures that need to be taken in order to ensure that exposure to the vapours of the
degreasing solvent are not being evaporated into the breathing zone of the employees in the near vicinity of
the degreaser or the indoor air environment as a whole. The following points illustrate how exposure to the
vapours could be incurred as per the University of Minnesota (U of M) — Minnesota Technical Assistance
Program:

e The film of solvent remaining on parts when they exit the degreaser is defined as drag out. Drag out
losses are generally three to eight times greater than diffusions losses. ( U of M: Minnesota Technical
Assistance Program, 2002)

e Solvent emissions are reduced by 60% when parts are taken from the vapour zone when they are only
moist compared to dripping with solvent.

e If parts are immediately removed from the degreaser, the residual liquid film will quickly evaporate
into unsaturated air and be lost.

e The velocity of vapor moving around large parts is high, creating more turbulence and
increasing the chance of concentrated vapor being carried high into the degreaser or out of the
unit. Keep part loads small to help prevent solvent loss.

e When the degreaser is idling diffusion losses tend to be highest. It is best to keep an idling degreaser

covered.
As per DHA — NICNAS, 2004, The following is stated with regards
to TCE:
_ lip vent exhaust e TCE is absorbed via inhalation, dermal and oral routes with
“mhmm' the most significant uptake being through inhalation of the
ZOME vapour
the . AEAt e The critical effect on repeated exposure is kidney toxicity
vapor | [/ = e There is a concern during vapour degreasing as workers may
zone be exposed to high vapour concentration for prolonged
' periods
“ e Use of TCE in cold cleaning is of concern as workers may be

exposed to the vapours as well as absorption of liquid
through the skin, through misting or accidental splashing,
spills and through handling of parts that have been dipped and taken out without PPE.

Vapor Degreaser

A Ministry of Labour report dated May 19, 1981 (Appendix U), illustrates that an order was given to the
company with regards to a Degreasing Tank in Building 8 which was also utilized for Armature. The order
given reads as follows:
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“Adequate ventilation or other means shall be provided at the degreaser to reduce the fumes from
escaping at all times, to maintain below the TLV of 100 ppm. (Noted at time, lip exhausts not
operating).”

This document of evidence supports Section #5 of this report with regards to what was explained by the GE
employees and the fact that vapors did escape the degreasing tanks and that they were exposed to TCE. Their
exposure was legitimate and incurred by the toxic substances that they worked in close proximity to.

Three years prior to this document, a problem was noted with regards to a degreaser in Building #8. Area
personnel were complaining of smell and fumes. One employee was rushed to the hospital to due the fact that
they were overcome by the TCE fumes. It was noted that the lip exhaust ventilation was not being used on
this degreaser and thus exposure to fumes was incurring to the employees and the employees in the near
vicinity of the degreaser. This document was prepared by the Safety Analyst, R.E. Fowler — addressed to the
Areas Supervisors, LD Read. (Appendix U)

March 5, 1979 — Mr. Read replied to this request ((Appendix U) stating that exhaust on the degreaser was not
necessarily required.

e An exhaust will not prevent fume problems caused by some types of misuse such as using
nylon or rope slings in the tank, removing jobs before they are properly drained, etc

e It can cause excessive loss of degreaser fluid through drag out of vapour

e The installation cost is considerable.

These statements were made by the area supervisor and demonstrate how safety was not considered a priority
in the case of the company and in the benefit of the employees. It is clear that working with such a toxic
chemical, in the vapour state, with the emission of fumes, that exhaust ventilation was indeed a requirement,
as well as training of the employees on the job, how to properly handle parts, when to take the parts out,
educating employees on the “drag out” and how to protect themselves from exposure to the fumes or dermal
uptake. Finally the supervisor concludes in this document:

e I do not believe an exhaust system is justified in this instance. I would like to know if it is to
be the policy of the safety unit to requires lip exhausts on all vapors degreasers. It if is,
please make it known so Manufacturing Engineering can budget accordingly.

This response gives evidence of 2 major items that are pertinent to note here. 1. Cost was a factor here
instead of safety of the employees. 2. It is a clear indication and evidence that most vapour degreasers in the
Plant did not have proper lip exhausts on their degreasers. Hence exposures to TCE fumes can be stated to
have been incurred by employee’s plant wide, as fumes control was not present and it is evident that training
was not adequate.
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h) Decomposition Products and Health Effects:

As has already been demonstrated, not only were the solvents that were utilized toxic and harmful to health,
but their decomposition products were also toxic and fatal to human health. For example, TETA an epoxy
hardener was utilized in armature. It’s decomposition products include, hydrogen cyanide as well as carbon
monoxide, carbon dioxide and nitrogen oxides. Isonel 51 decomposition products include formaldehyde.
Many of the products utilized in armature have very toxic decomposition products and thus heating of these
products as well as the presence of these products during the 1971 explosion would have caused off-gassing
and emission of the by-products as well during this incident. Moreover, welding processes would have
caused the coatings and other solvents, varnishes, lacquers to react as well.

As per many data already presented here as well as DHS 1989:

“ heating epoxies during curing or any other process can cause chemicals to evaporate more quickly.
The higher the temperature, the greater the amount of chemical released into the air. Use the lowest
possible curing temperature, avoid heating epoxies unnecessarily and be sure that adequate ventilation
is used when epoxies must be heated or when the curing reaction generates heat.”

Given the information as per above as well as the vital data available on the MSDS for the various solvents,
epoxies and their ingredients, the engineering controls were clearly not in effect and moreover, during the
1971 Explosion, these decomposition products would have been immersed into the air of the entire
department, as well as the outside air and surrounding properties, as indicated in the various evidence
documents provided herein.

Furthermore, as per the MSDS in section Q, section 12B indicates Formaldehyde’s incompatibilities. It states
that Formaldehyde can react with HCL to form Bis- Chloromethyl Ether, a carcinogen. Muriatic Acid, HCL,
was utilized in this department and is a common solvent utilized in many industrial settings. The presence of
HCL in this department or its creation through chemical reactions with other solvents, is also plausible here,
and thus the reaction with Formaldehyde cannot be overlooked.

When the 1971 Explosion occurred, the vapors would have accumulated and settled in low lying areas as well
causing further exposures to employees. Ex. HESIS, 1996:

TCE vapors are heavier than air, hence they can settle into pockets and depressions such as open Vats
and reach very dangerous concentrations.
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i) MICA:

The processes which included the use of MICA were namely, coil winding lathes, use of glass tape for
winding, spreaders, mica processing operations and hydroelectric pole insulation as well, where the mica
sheets were heated and grinded. With regards to the winding and spreading operations, the mica, the
asbestos, and the glass tape was being formed and stretched as well and in doing so, would have caused the
tape to fray (and any loose fibres to be immersed into the air). Asbestos fibres were also present here, as
there were reels of copper wire that were taken from the Wire and Cable department that were also being
winded or spread as well. Furthermore, some of the glass tape also included asbestos fibres as well. There
was no exhaust ventilation or personal protective equipment that would have protected the workers from the
hazards of exposure to mica and mica dust. Furthermore, the mica impregnated sheets also had alcohol, mek
and toluene mix as an integral ingredient and thus the employees would have been exposed to those solvents
as well when handling the mica and processing it.

As per the New Jersey Department of Health and Senior Services (2002) fact sheet on Mica, the following is
recommended:

e Where possible enclose the operation and use local exhaust ventilation at the site of chemical
release. If local exhaust ventilation or enclosure is not used, respirators should be worn.

e Wear protective clothing and wash thoroughly at the end of the workshift.

As per the information provided here and the MOL documentation, this was not part of the job description,
not was it enforced, nor was education given with regards to washing of hands after the use of mica, nor was
proper PPE given to anyone coming in contact with this product. The employees utilized their hands and had
no respiratory equipment to protect them against exposure. Thus without proper controls, exposures would
have been likely to have been incurred.

e Do not eat, smoke, or drink where Mica is handled, processed or stored since the chemical
can be swallowed. Wash hands carefully before eating, drinking, applying cosmetics
smoking or utilizing the toilet.

e Wash thoroughly at the end of the work shift.

e Post hazard and warning information in the work area....communicate all information on the
health and safety hazards of Mica to potentially exposed workers.

Proper training with regards to the hazards of the product, right to information was limited, as some MSDS
were not attainable by employees, and posting of signage was not conducted by the employer to ensure

employees followed the necessary means to protect themselves from this contaminant.

There were no postings and due to the lack of MSDS made available to the employees, they were not able to
educate themselves as to how to protect themselves from this substance.

e Workers whose clothing has been contaminated by Mica should change into clean clothing promptly.
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This practice was not in effect at GE. Thus workers would have taken the contaminants home as with other
contaminants in this plant.

e Do not take contaminated work clothes home, family members could be exposed.

e Do not eat smoke or drink where Mica is handled, processed or stored, since the chemical can be
swallowed. Wash hands carefully before eating, drinking, applying cosmetics, smoking or using the
toilet.

Given the information above, it is well known as per section 5 of this report that the employees did eat at
their work stations. Given the fact that there was no exhaust ventilation or proper housekeeping processes or
proper training with regards cleansing of hands and contaminated clothing, the employees would have been
exposed to this chemical as well as their food would have been contained as well as they ate at their
workstations.

Furthermore, the insulation of the hydroelectric poles also required the mica segment plates to be utilized.
The plates were heated and then placed on the ends of the poles. What is pertinent to note here is that when
the mica plates were placed, after placement, they would be grinded to ensure smoothness , thus the emission
of dusts would have been incurred at this point in this process. There was no exhaust system in place nor was
there any respiratory protection made available to the employees. Heating of the plates would have caused
decomposition products to be emitted.

The housekeeping procedures for all these processes included dry sweeping with a broom and utilized air
hoses to remove fibres from machinery and from body parts as well as clothing. This practice would have
alone contributed to the re-dispersal of already settled fibres. Furthermore, the electrical sweeping process in
the main aisles would have also contributed to dispersing the setting fibres and other fibres in the areas.

The employees were given SBS30 and PLY 9 to relieve their itchy skin from exposure to the fibres. Although
this was a diligent practice by the employer, more engineering controls were required rather than the supply
of creams to relieve the exposed workers.

As per a document sent to the attention of Mr. Jeff Godfrey of the Ministry of Labour, April 14, 1983, the
following information is pertinent to note here: (Appendix S).

e Reports of concerns with regards to dust generated in building #8 at the commutator-turning lathe.

e Production has been since reduced ( this indicating that any further work in the area or sampling for
dusts would not be representative of the already incurred exposures at this time and retrospectively)

e “...mica on its own can cause a form of dermatitis, in fact it has affected the lathe operator recently.”

e The costs and equipment required to correct the ventilation deficiencies are minimal

e Since mica does contain a percentage of silica, this can of course cause more serious problems
such as lung and respiratory system damage

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

205/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

A month prior to this document being sent, on April 11, 1983 — a letter from L.T. Ball indicated that due to
the sampling results, no further action was required to alleviate any problems with regards to dusts in the
area.

It must be noted here, that due to the fact that production was greatly reduced, the results from the sampling
were not reflective of the results that would have been obtained had the sampling been conducted the year (s)
prior when the dust levels were higher as per the employees. Hence the results obtained in this report are not
representative of what the employees were being exposed to retrospectively speaking. It was stated that
“production had been greatly reduced.” With this information, it can be stated that with the sample results
obtained, the results that would have been obtained prior would have been at or above the TLV. The results
obtained at this time were 1.05 mg/m3 in the operator’s breathing zone and the area sample showed 0.74
mg/m3. The TLV at the time for MICA was 3.0 mg/m3 respirable mass.

In a report one month prior to these sampling results, the following results were obtained for mica dust levels.
Report — March 31, 1983 — from L.T. Ball — to Ross Perin: (Appendix S)

Two air measurements were taken in Building #8 for mica dust. It is not clear here whether the sampling was
for mica dust or for total dust. One sample was taken at the lathe and another at a test area. Both samples
were below the TLV which was 10.0 mg/m3. Hence given that this sample was seemingly taken for total
dust and not mica dust specifically, there is a false sense that the TLV was greatly not being approached by
the results obtained, when in fact it was not being compared to the correct items that were required to be
sampled for. The TLV for Mica as per ACGIH is 3 mg/m3 (respirable fraction).

A letter with signatures on this report was then resubmitted by the employees indicating that they were
concerned with the specifics of mica dust.
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J) MACHINING OF EPOXY COATED PARTS AND EXPOSURE TO DUSTS:

Exposure to epoxy dusts would be inevitable as all major large parts had excess accumulation of epoxy and
thus required to be grinded. The parts would be left to hang to dry and cure, and in doing so any excess epoxy
would gravitate and form icicles. These are the defects that would have to be ground or sanded off the large
parts — See Picture #7 below. Without any proper personal protective equipment or engineering controls,
exposure to toxic epoxy dust is expected. As per DHS, 1989, it is stated that it is not recommended to sand
or grind hardened epoxies that contain, asbestos, fiberglass or silica fillers as these substances can cause
severe lung disease if you breathe their dusts.

Picture #7: Manufactured Part taken out of VPI Tank — Note: Formation of icicles.

Furthermore, exposure during transfer of parts from VPI open
Tank to grinding stations or areas to dry, to cure, or travel to
and from the oven would also cause exposure to vapours from
the tank and the parts themselves as they are drying off and
releasing vapors.

The ovens often had seals that would malfunction and would
allow the fumes from the baked parts to escape into the work
place air and employees would incur exposures. Evidence of
this has already been provided in the previous and current
sections of this Report.

Evidence that the engineering controls were not suitable or not
operable and were in constant non-conformance has also been
provided in numerous sections of this report.

If in the more recent years there was evidence of exposure to
dusts and fumes, and there were issues with regards to the
engineering controls, then it can be stated the years preceding
would been more hazardous with regards to exposures to these
toxic solvents.
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The following information has been collected from a Manufacturer and end user of epoxy products. Please
note the following with regards to epoxies and their use. Taken directly from the document (Health Effects
from Overexposure to Epoxy — 2004, www.mrfibreglass.com)

e The risk of exposure to resin, hardener and mixed epoxy is greatest when they are liquid.

e As epoxy cures the chemical ingredients react to form a non-hazardous solid

e Exposure by inhaling epoxy vapours is unlikely, because epoxy products evaporate slowly, however
the risk increases when ventilation is inadequate or when the products are heated.

These facts are relevant to the exposures incurred in Armature. Often times parts were taken out of the ovens
even before they were fully cured and often times ovens were full to over capacity thus causing exposure to
heavy fumes and vapors as well.

As supported by The Society of Plastic Industry, 2001 : they state the protection of epoxy resin system
workers form the 2 major health hazards they face, skin contact and inhalation of vapors, consists chiefly of
three major work place controls:

Adequate ventilation, proper personal protective equipment and clothing, good housekeeping.

With this information alone, we know that these controls were not provided thus due to the manner in which
these products were handled, the lack of training and the lack of due diligence on the part of the employer,
exposure to the contaminants of epoxy resins is likely to be guaranteed.

There was no adequate ventilation with regards to epoxy tanks, VPI tanks, proper oven seals, etc. Hence,
ventilation was not adequate and thus the presence of epoxy in the air is inevitable. Furthermore, the epoxies
were indeed heated, cured, baked, dipped, heated, baked, cured over and over again, repeatedly for the same
parts, for several cycles. Hence, the process was not complete until sequences of dipping and heating were
continuously implemented. The methods that were utilized in terms of handling the epoxies would have
contributed to the exposures incurred by the employees in this department. Furthermore, the vast dimensions
of the parts handled in armature would also contribute to exposure incurred to epoxies, as such large parts
were not enclosed or ventilated properly to exhaust out any decomposition products or off gassing of curing
epoxy vapours from the heated parts.

e Ingestion of epoxy is rare, but it can happen when resin, hardener or mixed epoxy contaminated food,
beverages or eating surfaces. The Society of Plastic Industry, 2001

Due to the fact that most employees ate at their workstations, smoked at these stations, and drank beverages at
the stations as well, ingestion of epoxies and other contaminants in this department cannot be overruled. This
route of exposure would also have contributed to the exposures the employees incurred in this department.

e Sanding partially cured epoxy produces airborne dust, which increases your risk of exposure by skin
contact, inhaling or ingesting. Although epoxy is firm enough to sand within 2 hours, it may not cure
completely for up to two weeks. Until then the dust can contain unreacted hazardous components.
Furthermore, partially cured epoxy sanding dust if allowed to settle on the skin can also lead to contact
dermatitis. In addition, when you inhale the uncured epoxy dust particles, they can become trapped in
the mucous lining of the respiratory system and can cause severe respiratory irritation or allergies. The
Society of Plastic Industry, 2001
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Due to the fact that there were asbestos insulated wires, asbestos slots, fibreglass slots, silica fillers etc,
grinding of these materials would have caused the respiration of these dusts into the lungs as well and cause
the onset of disease.

Furthermore, OSHA Technical Manual on Polymer Matrix Materials state the following with regards to
sanding, grinding epoxied apparatus:

e Dusts may be generated in several ways in advanced composite processes. The most common dust
generating processes are machining and finishing cured parts and in repair of damaged parts. Much of
the dust generated in these processes can be very fine and should be considered respirable. Studies of
some graphite —epoxy finishing operations found respiration fractions ranging from 25%-100%.

As was made evident earlier in this report, as per analysis of paint from an epoxy coated part, it was shown
that the part contained uncured epoxy resin. With this information, it is further made clear that indeed parts
with uncured epoxy resins were sanded and employees were exposed to epoxy vapours and their
decomposition products as well. (appendix U- October 20, 1969).

e One may become sensitized to epoxy after many exposures or just one. It could take ten days of
exposure, a month or even years.

e Allergic reactions to epoxy can result in irritated skin or respiratory problems. Inhaling concentrated
epoxy vapours if done frequently or for long periods, can irritate your respiratory tract.

e At room temperature, epoxy vapours are unlikely to be highly concentrated. If an employee is already
sensitized to the epoxy, then exposure to low concentrations can trigger an allergic reaction. At
warmer temperatures and in unventilated spaces, the epoxy vapour levels increase. This would be the
case in the armature department as there was no air circulation within the department and little to no
functioning exhaust systems in the plant.

e Mixed resin and hardener become hot and frothy as they thermally decompose, generating toxic
vapors. These include Carbon monoxide, oxides of nitrogen, ammonia, and some aldehydes. Cured
epoxy can emit similar vapors if you heat it too much. Due to the fact that the sequence of processes
involved with the large parts in this department involved, dipping, baking curing grinding, dipping
baking curing grinding, constantly, there would have been emissions of these toxic vapours during the
several stages of processing the equipment.

Also as has already been cited here, the employees were exposed to uncured epoxy resins as well, as can be
conceivable which such large parts that were being handled in this department and controlling exposures to
such vast use of solvents, epoxies and multitudes of other chemicals was not possible at all times. However,
this does not change the fact that indeed exposures were incurred and thus occupational disease and illnesses
would be conceivable.

Occupational Health Clinics for Ontario Workers (Toronto)
By: Sonia Lal BSc., MSc. Occupational Hygienist

209/238
Final Edition Print Date/Time: Feb. 6, 2006 11:27 AM



() DEPARTMENT WIDE RETROSPECTIVE EXPOSURE PROFILE ()
‘ ' General Electric Armature Department 7 (OHCOW FILE G884) ‘ '
Final Report Date: January 30", 2006

Likewise, the following facts are paramount to note with regards to working with cured or finished plastics as
per Dillon Consulting Report for Working Safety with Casting Resins:

e Allow enough time for pieces to cure fully prior to finishing the piece. It is very important that curing
times are followed since there will be off gassing of hazardous components of the resin while the
chemical reaction is still occurring

As is known from the process section of this report and the document review provided, it is clear that this
indeed did occur, and that parts were not cured fully before they were machined. This would be inevitable
with the massive sizes of the parts that were being handled.

e Processing such as gluing, cutting, sanding, burning and melting of finished plastics can generate toxic
vapours and gases and if the temperature is high enough the product can decompose and release it’s
original hazardous components — also the part may release any unreacted monomers and
decomposition products.

To further create an even more hazardous condition, the employees utilized compressed air hoses to clean off
body parts, clothing and machinery, to rid themselves of the toxic epoxy dusts. This would have caused
dispersal of epoxy dusts into the various areas and this would have caused bystander exposures as well.

Copper Dust:

Grinding of copper wire and other parts took place heavily in the 1960-1970’s. An exhaust system was in
place but it was not fully functional. A grinding task would take (see #6 — Appendix I) anywhere from 3-8
hours. The employees did not wear any protective equipment, however in the late 1970’s canister respirators
were introduced for this job task.
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k) Asbestos:

It is indisputable that exposure to asbestos has been incurred in the armature department. There were
numerous processes in Armature which utilized or machined asbestos for Armature products, such as:
e Shears/copper stripped machinery where copper wire was stripped of any insulation (near the
leads area)
e Taping Machines
e Bandsawing Asbestos Boards
e Winding /Forming Machines
Grinding, Sanding, Welding Operations
Asbestos Gloves
Insulation for Building Pipes and other areas
Asbestos Blankets for Portable Oven
Repair of products fabricated by GE, from Clients

Over the decades asbestos was utilized in many products, processes and it was present in the building’s
insulation as well. On several occasions, frayed, deteriorated asbestos insulation was found by JHSC
Inspections, to have been visibly hanging off pipes in various areas. In 1981 it was indicated that all asbestos
should have been out of the plant, however, in 1987 there were issues with regards to hanging and
deterioration of asbestos off pipes.

Furthermore, there was continued use of asbestos, up to and including the late 1980’s (although
documentation for later years is not available, it cannot be stated whether or not asbestos was present in the
working processes of the employees in the 1990’s). Document #33 provides an approximate time on when
asbestos insulation was removed in the building, however it does not give details as to where or what type of
insulated materials had asbestos removed: ex. Pipes, boilers, walls, ceiling, machinery. Likewise, insulation
for coils appears to have been purged in 1992. However no information with regards to the various repair
activities that took place, where large generators, or stators, would be brought back from the Clients, is
available, which indicates when this process was purged in this building. As with other processes the repair
activities would generate many asbestos exposures due to the fact that the dismantling of parts, insulating
coils, welding, stripping etc., would all release asbestos fibers.

With regards to bandsawing of asbestos sheets, an MOL inspector had directed the employer to install
engineering controls as there were none present (whether this was done or not is not confirmed). However
this clearly indicated that years prior to this MOL inspector’s visit, there would have been exposures to
asbestos fibers during this process alone. In fact bandsawing processes continued in Building #5 area, up to
and including 1987 (documentation for later years is not available — refer to Appendix K — Document #18,
#30, #17). This asbestos from the Building #5 operation was utilized to insulate each turn in the coils, for
application to the Poles (refer to Section #5 — 1980’s processes). Much dust was generated in this building as
there were no engineering controls to contain the release of the fibers. The process involved both shears and
slitting operations. The slitter operated similar to a guillotine.(Document #13-Appendix K).
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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
when considering exposures and diseases incurred. Those employees have to be closely studied from a
medical and hygiene perspective as their exposures would be obvious in their health records, testimonies and
current health status.

Asbestos Gloves and Blankets:

Furthermore, the use of asbestos gloves had been demonstrated here through the literature reviews as another
source of exposure to asbestos fibers. Thus exposure to the asbestos blankets would be of greater concern as
the employees indicated repeatedly that the fibers could be seen floating everywhere when the blankets were
utilized with the portable heater. Not only were the blankets put in place, they were also cut to size to ensure
they covered the apparatus fully. The cutting operations would have also released fibers.

Machining of Asbestos:

Winding and tubing lathes would have also caused asbestos exposure to be incurred due to the manipulation
of the insulated copper wires into various shapes. In winding the copper wire, or stripping insulated wires,
there would have been exposure to fibers, especially without any PPE and engineering controls. (Appendix J-
Testimony of an Armature Winder). Grinding operations and welding operations would have also contributed
to exposure to asbestos fibers. What is of importance to note here once again is the vast dimensions of the
parts, thus the length of exposure is increased and the volumes of contaminants that are present in the
building would also increase due to their requirement for the parts being fabricated — example — asbestos
insulation boards for the slots in the armature coils, for which some parts were 46 feet in diameter and took
months to insulate, months to solder the coils together, etc. The spreader operations would have also caused
fibers to be frayed and be dispersed in the work environment, as well as the taping operations.

Not only does the machining of parts containing asbestos contribute to exposure, but the lack of proper
engineering controls, training and personal protective equipment all contribute to exposure to asbestos. Due
to the large dimensions of the parts fabricated in this building, the volumes of products such as asbestos sheets
would have contributed to exposure as well. Welding and stripping of copper wires insulated with asbestos
would have caused exposures as well. The cutting machines, (shears stations), winding lathes, banding
machines, and other handling operations, grinding, machining and welding of parts containing asbestos,
would be likely sources of exposure to asbestos fibers, and the dispersal of the fibers, due to lack of
engineering controls and methods of containment and housekeeping.
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As per WHO, 2005:

e Sawing, drilling, crushing, scraping and sanding asbestos containing materials are particularly
likely to release respirable fibers and dust.

e Small diameter fibers and particles may remain suspended in the air for a long time and be
carried long distances by wind or water before settling down.

Housekeeping:

Furthermore, the intricate use of asbestos in insulation 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, the Ministry of Labour and the JHSC, and the
literature review provided here are all evidence of the exposure to asbestos that the employees were subject to.
If the employees were sweeping asbestos fibers off the floor and using air hoses to blow off fibers from the
machinery, their clothes and skin, exposure is inevitable.

This practice would have been an essential contributor to disease in the workplace as well as all the other
variables mentioned in this report. Furthermore, there was never any proper dust control with these
operations as is evident from 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. 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.

Repair of Armature Parts from Clients such as Generators and Stators:

It is also imperative to note, the employees in Building 10 were also involved in the repair/rebuilding of large
generators or motors. In conducting repairs, they were required to remove all the old insulation from stator
coils, for example. It clearly states in the FVR (appendix k — Document #30) that the employees had to
remove the old insulation, with the application of toluene. In doing so, the insulation would have also
consisted of asbestos sheets, and asbestos insulated wire, and thus employees would be exposed to the fibers
as the parts were being handled. Moreover, the employees were nevertheless also exposed to the toluene
vapors as well. The toluene was utilized, as a wet method to clean the parts and contain the asbestos fibers so
that they would not remain loose. Exposure to fibers would be high with these processes, as the fibers would
have been frayed, dislodged from original placement and form, in the products being repaired.

Activities within the Building:

Furthermore, the liftrucks, crane and pedestrian activities would naturally disperse the settled or floating
fibers into other areas of the plant and aisle ways as they would disperse the fibers from the contaminated
operations, into other areas adjacent to these processes and the main aisle way of the plant running east to
west (Inside Works Avenue). This can also be stated to have occurred with the fumes, vapours and dusts in
various other processes not only in building 7, but all the other adjacent departments as well.
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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 7 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. (See Appendix A)

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 fibers 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 fibers 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!” EMPLOYEE TESTIMONIES.
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12. OTHER INFORMATION - LACK OF MSDS SHEETS:

Due to the fact that relevant MSDS sheets were not made available to employees over the decades in question,
or to OHCOW, for this investigation, it is difficult to ascertain the elimination or confirmation of the
presence of certain products. It is not clear if other carcinogenic products were utilized in the solvents other
than what is has been investigated through the data presented to OHCOW and through the literature reviews.
For example, it is not certain if Meta-phenylenediamine was utilized in this department. This product is an
aromatic amine that could also be a component in epoxy resin systems and is known to cause contact
dermatitis and kidney and bladder cancer (OSHA Technical Manual on Polymer Matrix Materials). However
because no solid evidence was available and due to the fact that limited GE MSDS and other documentation
was available for review, it cannot be stated whether this product and/or many others were or were not
present in this department.

This fact needs to be taken into consideration when assessing exposures in workers of this Plant. Lack of
information for investigations taking place today does not equate to a lack of exposures.
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13. Document Review/ Ministry of Labour Evidence:

The review of some documents that were presented to OHCOW clearly indicates that due to the many
inefficiencies with the engineering controls, there were exposures that were being incurred by the employees
at the time the investigation (Field Visit) took place. If conditions were poor at the time of the investigation,
it can be stated that conditions would have been more severe years prior.

The Ministry of Labour reports provide ample evidence of the poor work conditions in this facility and further
validate that exposures were incurred as the housekeeping was poor, the engineering controls were non-
existent in some areas, and inefficient in others, the company had poor maintenance practices, poor
awareness with regards to asbestos and other solvents and carcinogens and their toxicity to human health etc.
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.

Document prepared by the United Electrical, Radio and Machine Workers of America — Presented to the
Ontario New Democratic Party Caucus Task Force 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 V.
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14. Literature Review and All Evidence Provided Herein:

With the evidence from the epidemiological studies and medical reviews presented, 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
Armature Department at General Electric. This is further compounded by evidence not only from the
employees’ testimonies but also 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, from IARC and other governing agencies, as evidence of exposure based
on handling of the solvents, being exposed to these contaminants in their various states, either room
temperature or molten temperatures and synergistic effects, and their other general use in the Armature
Department.
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15. The 1971 Explosion:

Most of the resins and other chemicals in the department would have emitted toxic fumes during the explosion
in 1971. The information on epoxies that has been provided here denotes that the decomposition products are
toxic and thus would have been emitted in large quantities during the explosion. The off-gassing of parts that
would have been contaminated with the fumes and vapours would have remained for much time after the
explosion. If the streets and trees around the plant were affected and paint was peeling off cars outside of the
plant. how could conditions inside the plant be even remotely safe? If the conditions from an occurrence
inside a building are really effected and damaged outside, kilometers away from the incident, how could the
conditions in the plant be safe to work in?

The release of toxic gases and carcinogens as mentioned already in previous sections of this report would
have been incurred: formaldehyde, styrene, benzene, phenols, carbon monoxide, carbon dioxide, nitrogen
oxides, hydrogen chloride, hydrogen cyanide.

Epoxy related fires should be extinguished with dry chemical, foam or CO2. However, as per the evidence
presented herein, the fire department had added water to the epoxy and thus an explosion occurred thereafter.

Furthermore, as per MSDS reviewed (actual or generic it is stated in numerous data sheets with regards to
Reactivity Data: epoxy resins and epoxy resins hardeners react with each other producing heat. They should
not be mixed with each other under uncontrolled conditions or in large masses as the ensuing exothermic may
result in heat and smoke resulting in hazardous decomposition products) See Appendix R — Generic MSDS
for Epoxy Polymer Mix. This data sheds light on what occurred during the 1971 overheating of the VPI tanks.
The fireman came in to dissipate the heat and added water to the tank, thus causing an explosion.

Appendix J — Testimony of an Armature Winder: gives more information with regards to the fire, with a
testimony of the explosion in 1971. Please refer to the appendix for further information.

Many of the chemicals were incompatible with one another. As per the MSDS in Appendix Q — Isonel 51,
which was utilized in large quantities throughout the decades, in this department, the formaldehyde present
in the solvent reacts with HCL to form a carcinogen, BIS-chloromethyl ether. With this high mixture of
chemicals present in this department, by-products and other incompatible products would be even greater
when the explosion occurred. Some product/parts in the plant disintegrated upon touch, other examples of
paint peeling off the walls, (as was evident even now, as observed on the December 7 2004 tour), and paint
peeling off cars kilometers away, all prove how toxic this chemical reaction was and how detrimental it was
to the employees, the products inside the plant as well as the neighboring areas outside the plant.
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9. CONCLUSIONS:

The multitudes of chemicals and processes, including carcinogens, in their various forms, that were utilized
in the Armature department have been demonstrated here to harm the health of employees working in this
department. Furthermore, the size of the parts being fabricated, would also dictate the volumes of chemicals
that would be required, and thus more production of contaminants, more time required to machine and
process the parts, which are all directly related to the frequency and duration of exposure. The constant
dipping, baking, curing of these products and the exposure to the many forms, solids, liquids gases and their
decomposition products have been demonstrated here to be of paramount importance when trying to assess
and establish exposures. One process alone cannot be looked at as stand alone, as the processes all occurred
in a building namely Building 7 -5, 8 and 10 for armature employees. Most buildings at GE were similar in
that they all relied on natural ventilation. Hence the above statement, applies to all buildings, as all the
processes within the buildings were close to one another, contaminants were heavy and accumulated, (as
there was no forced make-up air) and thus bystander exposures to several contaminants from several
processes were incurred by employees. Nevertheless, without proper ventilation, exhaust controls, exposure to
these solvents is inevitable.

“Culprits for disease are often attempted to be singled out when trying to establish exposures. However
exposure rarely occurs in isolation. Solvents are usually found in groups in workplaces, i.e. simultaneous
exposures, rather than just one solvent on it’s own. (Wartenberg, 2000).”

It has been demonstrated here and made clear that a majority of the solvents have similar target organs or
body systems such as the Central Nervous System, Respiratory Tract, Gastrointestinal System, the skin and
many more. Most solvents that were utilized have similar target organs and thus, exposures to these solvents
must be calculated in combined effect ratios rather than singular exposures. Furthermore, taking into account
overtime work, would largely reduce the accepted TLV levels and have not been observed to have been taken
into account as per the evidence presented to OHCOW.

Some hazardous substances may act in combination with other workplace exposures, medications , or
personal habits of the workers to produce health effects even if occupational exposures are controlled below
the limits set by evaluation criteria. Synergistic and additive effects may not be considered by a chemical-
specific evaluation, which has been the case as per the evidence presented to OHCOW. Furthermore, many
substances are appreciably absorbed by direct skin contact potentially increasing the overall exposure and
biologic response beyond that expected from inhalation alone. Many of the TLV’s have changed over time,
as new information on the toxic effects of an agent become available. Hence it is prudent for all employers to
maintain worker exposure well below the established occupational health criteria. (NIOSH, 2000).

Hygiene Data was not made available, either due to lack of documentation available or very limited or absent
during the early decades of the plant operations. Thus assigning quantitative measures of exposure to
individual job activities was not deemed appropriate at this time. It was not realistic and potentially
misleading to create seemingly precise exposure data (assigning time weighted average exposures to jobs) for
jobs in occupational settings, which span over and above 4 decades. Moreover, concerning the usage of
Asbestos in this department, due to the unique protocols carried, levels obtained through literature reviews in
other workplace settings were not comparable with the work processes in the Armature Department.
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Assigning a classification scheme for the usage of the chemicals as a surrogate for actual exposures as per the
Marano study of 2000, (where an exposure assessment for aircraft manufacturing workers was conducted),
would be the most appropriate with the numerous types of processes and chemicals involved in the Armature
department. In the Marano study, chemical usage as a surrogate for actual exposures was utilized along with
conducting an analysis by categories of years potentially exposed. This approach was required because of the
absence of any direct quantitative measure of actual exposure levels experienced by the workers in various
jobs held prior to 1980. Marano et al., 2000 state:

“We believed that it would be inappropriate and perhaps misleading to make guesses as to the
levels of exposure (e.g. ppm) during the 1930’s through the 1970’s for specific jobs....on the
other hand, we are quite certain about the fact of exposure....that employees were routinely
exposed to the chemicals due to the known components of the products utilized in the early
years.”

Similarly, it can be stated that the employees who have worked in the Armature Department as per the
decades studied herein and years prior, were exposed to the chemicals that have been studied and to other
unknown chemicals for which there is no data at this time (chemicals which were mentioned by the
employees, but for which there was no documented proof in the form of MSDS sheets or chemical
information from GE that would allow OHCOW to make relevant confirmation of existence in the
department). The certainty lies in the known components in the chemicals utilized for the various processes
and their decomposition products.

If an epidemiological study were to be conducted for the General Electric employees of Armature, and a
classification scheme applied such as that in the Marano study, with three categories, routine usage,
intermittent usage and minimal to no usage, an approximated 99% of all Armature employees would be
classified (as per the author) under the routine usage classification. Furthermore, it has to be stated here that
due to the close proximity of the various processes in this department, bystander exposures must be taken into
account as well. Because the ovens, solvents dip tanks, VPI tanks, bandsawing operations, welding
operations, degreasing operations, dry sweeping operations and all other processes were used on a daily basis,
and the deficient engineering controls, bystander exposures would also be considered “routine” exposures to
those employees who were not directly involved with the chemicals in question.

The Retrospective Exposure Profile supports the contention that there was a high level of asbestos exposure
and other chemicals in the Armature Department. The procedures carried out throughout the decades were
complex, chemicals formulations were unique to the General Electric protocols (MSDS not available for all
chemicals formulated by GE) and the dynamics of the building construction and ventilation all lead to the
complexities described in the Report. Considerable occupational exposures to 35 chemicals were reviewed
and 15 processes were critically analyzed, along with evidence supported by several Ministry of Labour Field
Visit Report. Of the 35 chemicals utilized, 15 are Carcinogens (some possibly carcinogenic) as per the
International Agency for Research on Cancer (IARC).
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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 Sections 7 & 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 in this area at the General Electric Plant.

In all evidence provided in the form of the medical, scientific literature reviews and Ministry of Labour and
General Electric company records:

» Due Diligence was not a practiced in all aspects of management processes and health and safety at this
workplace. All the documents and testimonies presented here as evidence demonstrate 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.

» As per the critical analysis of the processes, literature review and background information on the
various chemicals and processes that were utilized in the Armature Department of 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/processes. 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 required to participate in as employees of GE.

» Poor ventilation in the plant, the lack of operable windows was not suitable to release plant air to the
outside environment, and Inside Works Avenue, 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.
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» 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 Armature department at GE. The
MSDS were not available for review in totality by OHCOW as they were not made available to
employees or union members alike. The elimination or confirmation of other toxic agents and/or
carcinogens, not mentioned in this REP, for this Department cannot be justified here without further
evidence. However, through the investigation conducted herein, the literature reviews, MSDS sheets,
Ministry reports, GE documentation, manufacturer’s data (epoxy resins for example), the presence
of many toxic agents and carcinogens have already been confirmed to be present in the Armature
processes.

It was a pleasure working with all parties involved in this Retrospective Exposure Profile. I thank all
parties who participated in it’s formulation and completion.

On behalf of Occupational Health Clinics for Ontario Workers,

Sonia Lal — BSc., MSc.
Occupational Hygienist
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APPENDICES - BINDER #2

A)
B)
C)
D)
E)
F)
G)

H)

n
J)

K}

L)
M)

N)
0)

P)
Q)
R)
S)
T

U)
V)

w)

PLANT WIDE LAYOUT

ARMATURE UPSTAIRS LAYOUT

1960°S LAYOUT FOR DOWNSTAIRS ARMATURE

LATE 1960°S EARLY 1970°S LAYOUT DOWNSTAIRS
ARMATURE BUILDING CROSS SECTION

MICA AREA ON ARMATURE LAYOUT

ARMATURE EQUIPMENT AND PROCESSES — BLACK AND
WHITE PHOTO A) BEFORE THE 1970’S, B) AFTER 1970°S

ARMATURE PICTURES-ILLUSTRATING LARGE DIMENSIONS OF
PARTS

1980°S TO PRESENT LAYOUT

CONFIDENTIAL INFORMATION - TESTIMONY OF
ARMATURE WINDER

MINISTRY OF LABOUR REPORTS FOR DOCUMENT
REVIEW

OHCOW RISK MAPPING 1995

SELECT MSDS SHEETS FROM GE MADE AVAILABLE TO
OHCOW

OHCOW - BENZENE FACT SHEET

PICTURES OF ARMATURE AND ARMATURE
PARTS/PROCESSES

ENGINEERING MANUFACTURING INSTRUCTIONS: #4320-
STATOR WINDING

ISONEL 51 AND ASPHALT VARNISH -INFORMATION AND
CORRESPONDENCE

GENERIC MICA, ASPHALT VARNISH, AND RESIN MSDS
SHEETS

GE MICA PRODUCT DATA SHEET

GENERIC METHANOL MSDS (2)

GE DOCUMENTS - REFERENCED IN ANALYSIS SECTION 8.
UNITED ELECTRICAL RADIO AND MACHINE WORKERS
OF AMERICA -OCTOBER 5, 1982 DOCUMENT TO THE NDP
CAUCUS TASK FORCE

REFERENCE MATERIAL PROVIDED BY BORGSTEDT AND
HINE
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January 31, 2005

"

Place of Employment: Canadian General Electric,
Peterborough

A work history found among my father’s effects is enclosed. It
dates from 1941 to 1976 and has additions on it in his own
handwriting. A work history dated 1976 to 1984 (or retirement)
has been requested from GE Canada but has not yet been
received.

@ started to work at C.G.E. on 2.5.1941 but left to enlist in the
armed services 7.8.42. However, he was denied due to
rheumatism in his shoulder and an inability to carry a rifle. He
returned to work at GE on 11.1.43. According to family records
he retired on November 1, 1984 at the age of 62 years and 7
months. For the first years, orked in the Diesel Dept. as a
coil former winder and also in Induction Motors. The liners that
he worked with were made from mica dust and silica.

Later on, §JJJ} passed his trade papers as an armature winder. For

the last 30-35 years of his career at the C.G.E. he worked in the
Armature Department as an armature winder. He worked with

asbestos daily at this job. The air near his work station was filled *
with a white dust and white particles. His gyes ran *
constantly while working as evidenced b en he
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would walk by (il work station. {jlfjwore glasses. 1 donot
know if he wore a breathing mask.

In the 1960°s (date unknown) there was a fire in the area where
armature tape was made. My father was working on armatures at
that time.

On Sunday, August 1, 1971 at 9:28 p.m. Peterborough Fire
Department was sent to a fire at building # 7, comer of Park and
Wolfe St. It was in the armature department. According to the
Peterborough Fire Department, (personal interview with
Margaret, Chief’s Secretary, January 6, 2005), the fire was a big
fire for this city (see newspaper clipping, attached). It was
caused by an overheated 2000 gallon kettle which contained resin
which was used to make materials which coated the armature
windings. I believe QNI worked the night shift that evening
as he came home earlier than expected and told my mother that
they were unable to work due to the fire, the damage it caused to
the building and the fumes. I think SR ook 1 V; days off
work due to this event.

He worked In armature department for many years
with my father and he knew him well. K. was there the night of
the August 1, 1971 fire. He indicated that there was extensive
damage to the work area. Paint peeled from the steel beams;
every tree outside the department on Wolfe St. lost its leaves;
paint came off cars parked nearby and paint peeled off houses as
far away as Edgewater Blvd. Atthe time, the electrician L.
Thorington went down into the tank while Mr. Riel Sr. sat on the
top of the tank. L. Thorington died 1 year later from leukemia.
K. said that-Was present at the time of the fire.

I spoke to LM. (name withheld by me), a former C.G.E. worker
who worked in the armature department. He was present at the
time of the fire. He said thata V.P.I tank —a pressurized tank
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caught fire and when the firemen came in and poured water on it,
the tank then exploded and it was a miracle that no one was
killed. The smell was putrid. Ken Logan was the supervisor at
the time. He gave the men rubber gloves and asked them to clean
it up. The men refused and went home. L M. took two 1 or 2
weeks off work at this time. Apparently, according to ILM. the
Peterbough Fire Department Jost 4 firefighters within 1 year of
the fire from cancer. This may be a local rumour, as in my
interview with the Fire Department, they were not aware of these
deaths but did indicate that many of the firemen who fought that
particular fire at the C.G.E. were unable to continue working in
their jobs as firemen. The files of these men are stored at City
Hall and can be accessed by the Fire Department’s request
(Margaret, Chief’s Secretary). These firemen went off work on
Workman’s Compensation.

as also exposed to fumes, vapours and gases from
materials used to make resins to coat the armatures during the big
fire of August 1, 1971. He was also exposed to welding fumes,
chemical fumes, fiberglass, silica, mica dust, aluminum, ¥
chromium, copper, nickel, zinc, paint, varnish, degreasers. He
tended the oven, treated items with vamish and paint. As well he
did dipping and baking, insulating and soldering.

His upper limb use was repetitive. There was high noise,
vibration and solid particles of white specks floating in the air.

Throughout the working years, _health deteriorated,
starting at about age 40. His illness appeared to progress after the
fire of 1971. Every year he would suffer 4 to 6 bouts of heavy
coughing complete with copious amounts of phlegm (clear, white
or yellow). He would be off work anywhere from 1 to 3 weeks
with these ailments which would be labeled as colds or bronchitis
or pneumonia. He had pains in his lungs and shortness of breath.
He was not paid for his sick days at this job. To my knowledge
(hearsay from my dad and mom) he was diagnosed over the years
with: chronic bronchitis, asthma, fibrosis, emphesema, chronic



obstructive lung disease and congestive heart failure. He was on
3 puffers, prednisone, OXygen, blood pressure medication and
slow K. There could have been more medications.

as a smoker, like most of the other employees at the
C.GE. He tried to quit on many occasions without success until
he finally quit smoking for good in December 1994.

1n December, 1994 (Il wes hospitalized at St. Joseph’s
Hospital here in Peterborough and told that due to COPD and
congestive heart failure he would not live long. Tt took quite
awhile for him to recover. Although we did think we would lose
him, he recovered enough to be sent home and was considered,
‘4 miracle man” by the nurses who cared for him. He had been
bedridden so long that he suffered from drop foot upon his
release. He was placed on oxygen.

Shortly after my father came home, my mother became
terminally ill. Although my father was ill and on oxygen he
cared for my mother at home as best he could, through her two
year journey into death. She died in April 1997.

Pas unable to enjoy his retirement years due to his
iliness and being chained to an oXygen tank. He had many

medical expenses. He had to change his hobbies to new
sedentary hobbies that could be done at home, in order to adjust
to his disability. When medical personnel (Victoria Order of
Nurses) came to the home, 1 heard the words, “asbestosis” and
“wo tumours beginning with the letter M.” Chest x-rays, blood
work, respiratory therapy, nursing and doctoring was done in the
home for a long period of time.

To accommodate his illness, -bad many extra expenses such
as:

Traveling oxygen tank
Hospital bed and tray — sheets, blankets, linens
Commode, raised toilet seat, raised bath seat
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Walker, braces, cane, electric chopper, sleep apnea device, craft
and hobby supplies, van — for high seat, handicapped sticker fees

as on oxygen for 5 years. It was 85% covered by
C.G.E. He paid about $150 to 200 per month out of his own
pocket for his oxygen.

Fwas the father of 8 children. If we had not been able or
willing to help out, he would have been required to pay for the
following services to maintain himself and his wife in his own
home:

A housecleaner

A bill payer

A personal shopper

Lawn cutter

Gardener

Personal health care aide

Someone to put garbage out

In March 1999 was hospitalized at Peterborough
Regional Health Centre_Initially the diagnosis was pneumonia
but later on | family physician said it was the
progression of his COPD illness. It was a painful, extremely
uncomfortable death. Reg Tapp died on April 26, 1999.

I feel that part of my father’s iliness was work related due to
exposure to workplace hazardous materials including exposure
to asbestos over a long period of time, due to exposure to silica
and mica dust and due to exposure of practically every chemical
known to man in his work at GE. 1 feel that the fire of August 1,
1971 was significant in affecting his health and that it should be
investigated further. 1 feel th now deceased) should
have received some monies from W.S.LB. for years and years of
pain and intense suffering, for extra expenses associated with his
disability and for the loss of what should have been the
enjoyment of his short retirement years.
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" doc out,

at a sharp curve on County
Road 18 just east of Bridge-
north carfe* this morning.
Driver of the truck, Howard
James McGinn, of Coe Hill, was
Inot "injured, . .
i _Provincial-polig® In Peterbor-
ough_are alsg mvestigating a
single-car. accident Monday al-)
temoon that caused en éstimal.
ed 31,200 damage. ‘

The accigent occurred on the
19th line of Dummer Township
in Norwood. Driver Wilbur R.
Archer,- 16, of RR 1, Norwood,

‘|received a cut to his right eye

in the mishap,

. Firemen Spend

-.A themical reaction_in a 2,000
gallon resin tapk at Canadian
General Electric Lid. is believ-
ed responsible for a cloud of
offensive gas that hung over the
city Sunday night and Monday
morning,

Fireman were called to the

1plant. at 9:28 p.m. Sunday when

a refrigeratlion unit uwsed 10 cool
‘o resin lank broke down and
e resin began o Rarden miving
toll gas and heat. :
Fireman | stayved uﬂﬂ{ 543
Monday morning pumping wat-
er oa the tank to keep it coal.
Complaints about the irritating
gas were received {rom all €o¥
ners of the city...
Plajuon chief” Fred Ray. who
supcivised the night's operations

61 awr-lanksfor breathing over:

les,
No cstimates of damage were
avsiiable, but a :CGE spokes-
man said it would be ‘“extien-
stve.” - :

. Alarm Box.
SUNDAY- ~

-

12Hours At CGE,

Al 6:10 p.m. Saturday Wil
ham Hunt started up s Gen-
eral Mators-diesel bus and left’
the downtlowa” terminal heading
north on’ the:Girge St. num, -

"About 35 minutes, later - he
Hurmed off the same-bus, Tol
lected his change purse and tick-
et stubs and closed the doors on
a bus driving career that has
spanned 43 years. )

Mr, Hunt retired Saturday and
took with him the longest con:
linvous bus - driving record in

: Peterborough history.

In 1928, the year after they!
took the last of the {rolley cars’
off the streets, Mr. Hunt be-
gan driving buses on what pas-.:
sed for streels in those days.
WILL MISS IT

Since thén he has driven “'mil-
lions of miles,” and he *‘can't
remember being off sick one
day.”
""T've been on the sireets my
whole life,” he says, “all 1
worked inside you could put in
your eye."

.
1

I

said that .the six fireman used;

the night. There were ‘no injur-

i e

"12:25  .m.: 145. Stewart St,,

; 9:28 p.m.: Canadidn General
Electric, 107 Park St., gas
funes. . :
-—10:42-p.m,—380
i free hduse, .
MONDAY
9:05 p.m.:
fire

-

367 Rogers St:, carf. .

Mark.St... firel.

* -

" WILLIAM “WUNT ST

-

ARTS HIS

Atter 43 Years Service

What keeps a m
bus fer 43 y€ars non
thing 1n particular
in general, I'm bour
i."

At 70~ years he hz
most of his conts
“with the exception
few,” but he has m

-

good friends on his

day nm and I thar
that.”
Peterborough, the
changed *a lot™ he
for the peaple, [ dor
thing dilferent." .

Despile retirement .
says he’ll still “be
before 5 a.m. and ma
nice to know I don't 1|
up'li

At an age where
automobile Is conside
complishment, he ha
plans,

“I intend to start r
cycle.” .

Just watch out
George St. buses Mr

e o .t

TAST ®'
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| al Department Process Bldg Date Removed
Asbestos Wire & Cable Braiders/ Carding 22 1978
Plant wide - insulation removal | Plant facilities 1977- 1994
Paint Shop Asbestos filler for 15 Approximately
various paints 1979
Diesel/Transportation Insulation for coils 16 South 1992
PC&C wiremen- Insulationon | 16 Approximately
wire 1980
Plant wide Welding- 1978 - 1980
Blankets/gloves
Silica Low Voltage Control( LVCY Fuses manufacturing 34/2 1991
PC&C 16 projection - 1999
Lead Babbitt shop/Bearing Cell Bearings—replaced 10B 1994 - 1995
withtin
Tin/Lead Induction Motors Tinning leads 18 South 7?7
solder lead leads on 18 South 1995
coils
Diesel/Transportation solder/ braze contacts 16 South 1992
_ Drive Systems Circuit cards 20 1991
Wire & Cable Lead Jackets over large | 22 1980 -1981
cables
Relays Tinning leads 30 1986
Basement
General Purpose Motors (GPM) | Solder leads 9 1991
Capacitor Brazing 4C 1986
MOCA PC&C Component 30/3
manufacturing 16 1996
Benzene Diesel/Transportation Cleaning 16A 1992
{wipe down)
Cadmium Plating Brazing 23 1991
Diesel/Transportation Brazing 16 South 1992
Chrome, Nickel, | Plating Plating 23 1991
Silver
Arsenic Tool Room Case hardening 16A North | Approximately
. 1993
Nickel (23%) Tank shop Welding 14 North 1982
Isocyanate (MDI) | Induction Motors Instafoam 18 South 1994
Drive systems Instafoam 20 & 22 1991
Trichloroethylene | Plant Wide Vapour Degreasing 07,08,12, Approximately
14,22,23 1988

—




ARmMA kuﬂc'@
MINUTES
UE-CGE SAFETY COMMITTEE

SFECIAL MEETING
17 JUNE 1977

PRESENT: Teena Flood, Bruce Harris, John Ball, Jim Munro, Ken Faggetter

ABSENT: Andy Fowler

Meeting opened 1530 hours.

i(en called a special meeting to let the Committee Mnow the latest information
on the asbestos pollution problems in #5 Bldg. Armature.

Samplers carried by Lloyd Hutchison indicated a very high fibre count ‘so the
area was immediately closed off. This was Thursday, 16 June 1977.

A wall was built Thursday evening enclosing the affected area to
prevent spill-out into Bldg. #7. Then a second wall was built to contain
the tanks at the west end of #5 where the worst fibre build-up occurred.

Samples taken in Bldg., #7 were negative and hopefully the measures taken will
prevent any further spread.

A tent has been erected on the lawn and crews will be employed over the week-
end to remove all stores, vacuum them with zero discharge absolute filter
machines and then the articles will be wiped down with wet sponges, placed in
the tent pending thorough cleaning of #5 Bldg.

Persons doing this operation will be wearing protective clothing and masks.
Ken tells us that a Company doctor from Schenectady says that short term
exposure is not particularly dangerous but contimuous exposure should be
limited at all costs.

Frank Watts of Minisiry of Labour will be here Monday to check on the pre-
cautions being taken.

Meeting adjourned 1600 hours. M

J. Ball
Secretary
UE-CGE Safety Committee

23 June 1977

ec: ET Williams, W Woodbeck. Bi Martin
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k U ) Labour : I.H.5.B. Flle No.
" Occupational Health Branch
B FIELD VISIT REPORT
Date: August 13, 1980

From: W.R. Waddell, M.D.
_enaithedl Lot 29 [po /50

Pient: Canadian General Electric Company Limited | Requastedby: 0.H.R,

Address: 107 Park Street North : Daie of Request: July 3, 1980
Peterborough, Ontario K9J 7B5

Accompanied by:
Contacts: Mr. K. Faggetter, Safety Manager

Mrs. J. Mather, Plant Nurse
Mr. G. Kluge, Plant Worker Dateof Visitt August 12, 1980

" Hazard: Toluene vapour _ Copiesto: Dr.-P.L., Pelmear
Mr. G.S. Rajhans
Mr. J. McNair (3)
Mr. K. Faggetter

Abstract This visit was made to assess the possible occupational cause of a
neurological illness in one employee of this company. Possible
exposure to toluene vapour was confirmed.

One recommendation is made,

No orders are suggested to be issued.

No further action by the Occupational Health Branch is requested.



CGE -2- August 13, 1980

As the incident occurred about bays 26 to 29 in building #10, this area was
thoroughly inspected.

Comments

1. This work station is in an open area of a large building which measures
about 800 feet by 150 feet by 26 feet, The ventila ion of building 10
occurs naturally through doors and windows. Local mechanical exhaust
ventilation is applied at various sites in the building but not at this

work station.

2. At this work station, large electric motors and/or generators are rebuilt.
In this process, old insulation is remeved from the Stator coils by
repeated hand wiping with pads saturated with toluene. The odour of
toluene vapour is said to be quite strong in the general area when this

procedure is carried out.

3. The workers involved with insulation removal wear respiratory protection
and impermeable gloves during the procedure. The respirators used are a
MSA Comfo II ! masks fitted with cartridges approved for use with organic

vapours. These were seen to be in gooé condition.

4. The solvent was seen to be kept in safety cans in a cupboard at the work

site.

5. Toluene is a central nervous system depressant which can be absorbed by
inhalation and/or through the skin. The Threshold Limit Value for toluene
accepted by the Province of Ontario is 100 ppm. No air test for toluene

vapour was done as it was not being used at the time of the wvisit.



CGE -3- August 13, 1980

RECOMMENDATIONS

1. All workers (even observers) should wear respiratory protection when

toluene is used at this work station.

No orders are suggested to be issued.

W.R. Waddell, ™.D.
Medical Consultant
Occupational Health Medical Service

WRW/gb
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Fe Materiale Cured in New Oven ce Habelider

wCeyanty  B)dy 7
25 April 1987 F. MacDonald

F. Ronca

F. MchMullen

R. Baker
Flant Engineering

This is intended to give an indication of the types and
guantities of materials to be cured in the new oven so that the
atterburners can be properly sized.

VP1 Resin

This is the major material to be processed. 1 would estimate
that &5 Z of all oven cycles will be for AC stators and thus
involve the M6B&60O resin (or its future replacement).

The quantity of material involved will depend on the number and
size of the stators in the load. On a worse case basis , say two
medium large stators on their first run, there could be 20
galions of VFI resin contained in the winding and on the frame.
To be conservative, we should assume all of this material may
give oif its volatile content .

The current resin contains about 3% of Tertiary Butyl Styrene.
The proposed new resin will contain 25% vinyl tolulene but will
be more reactive and thus at ieast S0¥% of the diluent should be
reacted and contained within the insulation.

Isonel 51

We use this material on DC armatures. Approximately 10 % of all
oven cycles will involve this resin.

Some armatures are very larae and might contain tZ gallons of
resin which is all near the surface and will volatilize. Mast of
the armatures are much smaller and would contain only 1-2
gallons each.

This material contains up to 50X solvents (Xylol).

MP637

This material is also used primairily on DC armatures but it is
also used on some rotor coils . This material might account for
approximately 35Si%i of all oven cycles.



Four to 'sin gallons of resin mayv be o esenl 10 Al oven 1 vatl,
3
The material containe up to 50N solvent (Toluol)d.

Other Cycles

o — e S — ey B —

Approximately 20 % of all oven cycles give off only minor amounts
(relative to the materials reterred to above) of solvents or
other contaminants.

Each AC stator is given a prebake to drive off moisture and cure
glaskyd and any other E-staged material such as glass roving ties
and the turn insulation on the endheads of the coils.

DC armatures get several in-process bakes to cure temporary and
permanent bands.

b Bl

W. C. Broadworth
Insulation Systems
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Unirep Ececrricat, Raoio & Mackine Workers oF AMerica

_— e LOCAL 524
203 REID ST, PETERBOKRUUGH, DNT, K94 3p7 TELEPHONE (705) 742.3391

MINUTES

UE~CGE SAFETY COMMITTEE
20 MAY 1980

PRESENT: Teena Flood, Jack Doris, Larry Ball, Bruce Harris, Jack
Legros, John Ball.

NEW BUSINESS

MISUSE OF TOXTC MATERTALS

On Wednesday, May 7, 1980 about 4:00 p.m. Linden Jackson of

Armature started feeling i1l and confused. He had been working )
for approximately two hours on Armature bars, using 1500 thinners

in large quantities. (Toluene - Methylbenzene)

Since he was rapidly losing his ability to function, he reported
to Plant Nursing Station shortly thereafter.

A high blood pressure reading plus other symptons resulted in
his removal by taxi to Peterborough Medical Centre to see his
personal physician. On arrival at that place he was immediately
transferred to Civic Hospital Emergency.

At this time Linden's problem was severe enough that his memory
was failing him.

The following morning at 8:10 a.m. John Ball was told of Iinden's
problem. Linden's co-workers suspected chemical involvement.

John Ball then called Joyce Mathers at Plant Surgery and asked
that Linden's doctor be notified immediately of the chemical
being used.

-~

- Later that day Linden's attending Specialist, Dr. Tovitch, told
Mrs. Jackson that in his opinion there was no other physical
cause that he could find and that in all probabilities the toluene
thinners caused the problem.

[ ]

An EBG taken that day indicated some abnormalities, since then
a second EEG has shown improvement.

i
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ACTION

" 20-5-80-2

-2

This incident punctuates very strongly the extreme need for a
thorough education in use and safety precautions where chemicals
are in use in the plant.

The following points should be noted.

Approximately 1:30 p.m., Wednesday, May 7, 1980, John Ball was
called to this job site to check into the use of this chemical.
Acetone had been removed because of severe fire hazard. Toluene
(1500 thinners) had been substituted. '

It was John Ball's suggestion that the worlers wear chemical
masks when working. The three workers who were present at the
time agreed and did so during the whole operation.

Linden Jackson arrived on the job after this instruction was given
and for some reason Linden did not wear a mask. His sense of
smell is very poor and this could have lulled his concern.

There are no laid down procedures in evidence regarding the use of
these chemicals. Although it is very obvious now that these
instructions are sorely needed.

This committee has agreed to the following courses of action as a
minimome

l. To call Bruce Martin to ask that an educational program be
implemented to acquaint all supervision with hazards and
safeguards to follow when these materials are used in their
areas.

2. Begin an educational series to ensure that all people required
to use these chemicals know and use all safety equipment and
all proper procedures.

3. That all persons working near or on these dangerous substances
be made aware of the warning symptoms of over-exposure and the
proper action to take in case of an accident.

4o Ask Bruce Martin for a firm date upon which this course of
action will be implemented.

EXHAUST STACK FUMES - ARMATURE !

Recently installed exhaust stacks on south side of Armature are
creating heavy smoke and acrid fumes in the whole east of the

plant area including inside buildings now that warm weather is
here.
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Jack Legros was asked to have a course of action defined for this
committee by this May 20 meeting.

Jack has talked with other locations in USA and Canada who use
the same or similar compounds (M-68-60). His findings were that
there is no hazard involved. UE members asked for a written
report of this information. This was not forthcoming.

Jack also relates there is a $20,000.00 Par in the works but
there is confusion as to whether it has been signed or not.
This money is to do the following:

1l. Prepare an appraisal of the environmental impact of the dis-
charge from the ovens (while baking M-68-60) on neighbouring
and CGE activities.

2. Evaluate discharge with regard to existing or pending air
quality regulations,

3. Recommend whether oven discharge should or should not be
controlled. :

In this regard we have a completion date of August 31, 1980 but
this is not realistic because the PAR is not even finalized as
yet.

We wonder at the sensibilities of this approach. Ken Faggetter
should have the data on the by-products of heating etc.

He should be able to conduct tests to determine the concentration
and from these a simple reply "hazard" or '"no hazard" will result
in either corrective action or a communication to all affected

personnel that the fumes are harmless even if they are unpleasant.

This course of action could save months of time and probably a
considerable amount of money too.

SAFETY INSTRUCTION BOOKLETS

This committee feels there is a definite need for a booklet cut-
lining general Safely Rules and Precautions across the plant.

Individual Safety Orientation is fine but often people are travelling

across the plant for various reasons, Specific hazards can be
encountered in many places. All workers should be aware of these
before they enter the plant.

We will take this on as a project. One line warnings etc can be
collected and joined in a hand-out booklet both for new hires and
other employees.
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Minstes

205801, LEAD POT - PUNCH PRESS

A lead pot used in the Short Run Area for tinning of braided copper
leads is not properly ventilated.

Teena requires a MSDS sheet on the Lead, Alcohol and Resin used in
this operation.

ACTION Ken Faggetter is asked to supply those MSDS to UE members as per
Section 8 (6) (d) (1) of the Occupational Health and Safety Act
1978.

TOXT¢ MATERTALS
30-1-80-1 MICA AND COPPER DUEST 16A .

Hold on for verification of solution. Teena and Jack Legros.
30~1-80=4, ASBESTOS IN PLANT

Results were to be in our hands by May 15. This has not been

honoured in fact we have no word from Ken Faggetter on a number

of concerns he is supposed to be acting on.

Larry Ball was directed by Roland Hosein to organize a clean-up
of these buildings involved in asbestos contamination.

Larry says it is not his responsibility and that Ken should be
looking after it.

2A-12-79-1  ASBESTOS DUST #16 DIESEL
Engineering has promised a substitution by J@---r
1,~6~79-3 NON METALLIC MACHINE SHOP
Although Bruce Martin remarked months ago that all asbestos was
going out of this area, the problem is still there. Ventilation

is still not up to par and clean-ups have been less than satis-
factory. .

16~11~78-8  ASBESTOS GLOVE REPLACEMENTS

Larry now has samples of Thermo Best gloves from Cleveland Chio
("A" Best Products)

Preliminary testing indicates they are very good.



30-1-80-5

30-1-80-6

ACTION

16-11-78-3

15-6=78-3

15-6=78=3
ACTION

Note

R5=11=77=1
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AIR CONTAMINANTS BUII}ING #L2 SOUTH

This welding job is being relocated to Building #22. The tri~
chloroethylene degreaser is also being sent there too. Jack
Legros assures us that the degreaser will be at apposite end of
the area.

TRICHLOROETHYLENE SUBSTITUTE
Still looking for a non contaminating detergent.
Check with Toronto CGE locations. We understand trichloroethylene

was banned from Davenport over ten years ago. They must have an
alternate cleaning system.

NOXTOUS FUMES #16 and 16A BUILDING

Roland Hosein says we need a continuous monitoring system. He
feels that ozone is not likely problem although we kmow it often
exceeds the TLV by a good degree.

He suspects VPI tanks and trichloroethylene are at the root of
part of the problem.

TUNGSTEN THORIUM

S5till no movement from Ken Faggetter.

BABBITT SHOP CLEAN UP

Ken Faggetter will be approached to do checks for lead contamination
in area

Even though it was originally agreed that a complete clean-up would
be done in this filthy area this has been slowly watered down until
nows We have to prove a specific contaminastion before the general

clean up will be considered.

POWIER PATNT DUST :

The latest word is thet equipment is being sent from England by
water transportation.

At least the excuses for long delays are varied and sometimes even
original
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, <) 2-1179-3 NOISE AND DuST GALLERY

A memo from local negotiations, December 19, 1969, refers to a PAR
to cover cost of closing in the area.

It is not clear as yet if this PAR included the whole gallery but
it is our understanding at present that this was the intent.

ACTION Ken Faggetter to enquire with Andy Fowler why the job was halted
with only part of the gallery enclosed.

5-4=79-2  FUME HAZARD SPOT WELFRS #1l. BULTDING

A letter to Jack Legros from W. Fruist dated 21 April 1980 names
the type of oils used as preservatives on different forms of steel
sheets and coils.

This is fine but what we require is Material Safety Data Sheets
on the following:

From Algoma Steel Blended Quaker Blatchford
1 part Ferrocate 5684-K6-M2
5 parts straight mineral oil

' From asco Quaker Ferrocate 5685
2/ Imperial 0il Coating EEL7F

Stelco Imperial Esso 337 Rust Bon
Imperial Esso 390 Rust Bon

ACTION Ken Faggetter to procure copies as soon as possible and forward some
to UE committee members as per previous mentioned section of
Occupational He 1lth and Safety Act 1978.

Bl =801 UE REQUESTS MSDS FORMS
UE 5till requires MSDS on Triethane/Marinite/Haysite

8=44~80-5 ASBESTOS PAPFR CEMA MOTORS

No information from Gerry Downie as yet.

8~4=80=7 ASEESTOS WIRE DRIVE SYSTEMS

S5till no decision on 600V wire as yet.
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FIRE PROTECTION

30=1-80-2 CAFETERTA FIRE HAZARDS
ACTION Larry to see Art Dainton for written reply.

8-4-80-11 . FIHE ACCESS LADDER BUILDING #5
No completion date from Fred MacDonald

8-l;=80-9 FIRE EXIT EMERGENCY LIGHTING
The wiring is now installed. OFff now.

8-~80-8 - FIRE EXTINGUISHER TRATNING
Training routine now in place. Off now.

‘ HEARING CONSERVATION

L=9=T7=3 WIEDEMANN PRESSES

Hold for results of CEMA Motors tests.

23=2=79=9 GALION CRANE NOISE LEVEL

Still no action from Ken Murduff

23~11-79~9  #15 STRANDER WIRE AND CABLE

Bruce wants a letter sent from this committee to ask intent and
a completion datee.

ACTION Larry will write this letter.

CRANES

22-11-79-11 TRAVELLING CRANES

Signs are still not up in place.

0=12~79-2  STACKER CRANE BLIND SPOT
No information from Paul Kyselka as yet.



-r) 13-3=-80-1 RADIO CONTROL CRANE 10C
Nothing done as yet.

2y=ly=80-1 NEAR MISS 10C CRANES

A letter from Fred MacDonald May 8, 1980 and a letter from Brian
O'Brien dated May 9, 1980 has assured us that this situation is
now well in hand. Off now.

22~11-79-2  INTERPOLE STRAPS ARMATURE

A correction. Emil Hawara is still on this job. The work is
simply not coming through right.

22-11-79-3  MATERIAL HANDLING #8 NE GALIFRY

Hold, for completion of intended projects.

EDUCATION
8-11~79-7 JOB TRAINTNG IN PLANT
Jack Legros feels that this should form a part of our activities,

7=9=78-1 STATISTICAL ACCIDENT ANALYSIS
It is our understanding that information for Wire & Cable is now
available. We expect action on most phases shortly.

15=6=79-8 FORK TRUCK DRTVER TRATINING
April 28 is date for first course to be taught.

MISCELLANEOUS

26=2-80=1 ILLEGAT, PARKING PLANT HOSPITAL

Jack Legros has a letter from Art Dainton suggesting three actions
g that might alleviate the problem -



2y=1y=80=1;
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TLLEGAL. PARKING PLANT HOSPITAL (Continued)
1. Caution lights over either end of Hospital area.
2. Warning tickets placed on offending vehicles.

3. Vehicles to wait a Bld #21 until cleared for access
to unloading or loading area.

COMMITTEE GOALS

Since UE committee members have been instructed by the Union
Executive to carry on with safety work and leave negotiations

to those responsible, management has been notified that UE
committee members are not prepared to discuss this issue further.
We know and understand their role. Strive towards a healthier,
safer place to work in, whatever action that goal may require.

NEXT MEETING
TUESDAY, JUNE 3, 1980 AT 1:00 p.m.

Je Ball
Secretary
UE/CGE Safety Committee

Copies to: P. How, W. Woodbeck, Ed Hunt, R.Dickey, Dr. D D.
Curtis, Dr. J. We Cowell, R. D. Maguire,
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Minutes of Meeting

This is a copy of the minutes prepared in respect to the.UE/CGE
safety committee meeting of May 20, 1980.

wWhen first sent to Jack Legros, as Chairman, for corrections or

ommissions, he refused to have them typed and distributed.

We, as a Committee went over these Minutes again and changes were
made where Jack indicated, but the main context of the document -
remained as it was originally written, since it was a factual report

of business that was discussed at that meeting.

This present format of the minutes was again rejected in total,

by Jack Legros.

UE Executive was called in on June 3 meeting to try to help

resolve the issue, but to no avail.

Since there has been considerable problem in getting in contact

with CGE either on grievences or through Joint Executive meeting

it was decided to process the minutes and get them to the responsible
people who have the Authority to move quickly on these veryfserious
issues, namely 20-5-80-1 and 20-5-80-2, -

We understand that these two entries are the primarily unacceptable

items in Jack Legros estimation.,

John Ball
Secretary
UE/CGE Safety Committee.

=
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. et ONTARIO DEPARTMENT OF HEALTH
] ENVIRONMENTAL HEALTH SERVICES BRANGH
OCCUPATIONAL
HEALTH SERVICE 365 ~ L066

SEP e FIELD VISIT REPORT

| PART 1
lemorandum to: Date: September 10, 1971
Dr. V. L. Tidey )
Chief, Occupational Health Service From: Mr, L. Bithel, P. Eng.

Requested by:

lant : )z Company
ddress: 107 Park Street.lgrth, Accompanied by: ., R.W. Dickey, I.S.B.
Peterborough, Ontari
Date of Visit: pugyst L, 1971
‘ontacts: Mr. D.W. Abel, Specialist-Safety Copies to: Mr. J. McNair (3)

Mr. G. Hansen, Safety Analyst

Mr. F.C. Dohaney, Materials Manager tr. S.R. Adamson

Mr. M.M. Uloth, Insulation System
Manager

Mr. V.R. Mulhall, Chief Chemist

Mr. L. Mahon, Insulation Chemist.

(Mr. S.R. Adamson, Vice President & General

Manager Industrial Apparatus Dept,)

Jbstract:

Following an incident in which a tank containing epoxy resin was over-
heated, the company requested a visit to discuss the steps which had been taken and
to advise on any further steps required to avoid any significant exposure. The
steps already taken were adequate to avoid significant exposure during the evolution
stege of the reaction. The final step required would be the cleaning up of phenolic
1:quids which had been vapourized during thc reaction and then condensed on steelwerk,
tables etc. Adequate precautions against skin absorption were required and two
directions and one recommendation were issued at the time of the visit., These are
repeated at the end of the report.

The company requested assistance following an incident in Building 7, when
a batch of epoyy resin overheated and the reaction became uncontrollable, resulting
in the evolution of fumes and liquid material.

Building 7 is used, amongst other things, for the vacuum-pressure impreg-
nation of electrical coils with either polyester or epoxy resin. The building is
350 ft. x 100 ft. x 70 £t. high, with an upper floor 350 ft. x 40 ft. wide extending

e
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: 3 ed in the incident was the epoxy premix
%ggﬁfslggg egn%o%éggé t%gecgggﬁelggo%ge building but not underneath the upper
floor. It is a stirred pressure of 2000 gallons capacity with refrigeration coils
to control the temperature of the contents. Prior to the three weeks annual vacation
which began on July 11, the premix tank was filled with epoxy resin including 6001b.
of boron trifluoride-monoethylamine complex, which is a catalyst. The tank contents
were maintained at 12°C by circulating water at 8°C through the cooling system, and
this should have prevented any further geaction as the catalyst does not become
active until the temperature reaches 90 C.

However, the temperature started to rise during the last weekend of the
vacation (July 31st) and on Sunday August 1 at 4:00 p.m. the water in the cooling
system began to steam and then the tank started to fume. There had been a power
failure earlier on Sunday, and the cooling system was not operating. However the
stirrer (7.5 KW) remained operating. The Peterborough Fire Department was called
in and the firemen, using Scott Air-Paks, were of great assistance in the operation
to control the reaction. The tank manhole cover had been removed, which probably
prevented a pressure build-up in the tank, and at one time the firemen directed
water into the tanks but the temperature of the contents was too high and the water
flashed and blew out. Some control of the temperature was finally achieved by
filling the sump around the tank with flowing water. At the time of inspection,
the centre of the tank contents were still hot (about 130°C) and no work will be
carried out in the tank until the temperature at the centre is below 100°C.

The high temperature (AOOO-SOOOC) in the tank, together with the flashing
off of the water directed into the tank resulted in:- {a) the expulsion of some
epoxy material which finally solidified - there was a fair amount or the tank side
and on the floor nearest to the manhole cover, and there were minor amounts
scattered around, even on the upper floor, (b) the vapourization of material which
1ater condensed - this was very noticeable on the upper floor, where liquid had
collected on plastic sheets placed over tables and metal parts - paint had also
been stripped from steelwork and wood. The solid material would be no hazard,
although the large amount by the tank may be difficult to chip away. The liquid
however appeared to be phenolic and precautions would be required during the cleaning
up, particularly against skin absorption.

COMMENTS : =

taken adequate steps to control the reaction and to reduce any vapour concentra- /

tions in the building. Using the Drager eguipment, phencls and aldehydes could
not_pg_deiggigd. An exhaust duct nad ceen installed at the Sgen cover of the

holding tank, and it was working effectively. A test of the air inside the tank
showed 5 ppm phenols,and aldehydes were not detected. ’

1) By the time of the visit the company and the fire depesrtment had {/;

infra-red techniques‘demonstrated the presence of carbon monoxide, methane,cresols,
metal cyclopentadiene and a trace of formaldehyde. Thece are typical decomposition,
products of the epoxy materials in the tank.

2) Tests carried out by the company on the gases from the tank, using 7

3) Tests were made on the upper floor, and no phenol was detected in the
general air, but 2 ppm was detected close to the surface of the dark liquid which

had condensed on the plastic table covers.
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L) Conditions within the plant were good at the time of the visit, but
the clean-up required will be fairly extensive. The main safety consideration
would be the avoidance of absorption of the phenolic compounds through the skin,
as the vapour pressure is certainly too low to allow concentrations to reach the
threshold limit value.

5) The reason for the reaction "taking off" is not yet known, but the
power failure may have been partly responsible by causing withdrawal of the re-
frigeration system. It is rather surprising that the stirring system kept operating
(or at least re-started) while the refrigeration system remained shut down. However,
it was stated that there had been a slow rise in temperature for about 4 days prior
to the incident, so perhaps something else was also involved. Holding the mix,
including the catalyst, over the three weeks vacation period could also be part
of the reason.

CONCLUSIONS : -

The reason for the reaction in the premix vessel "taking off" is not
fully understood. However the steps taken by the company, with the assistance of
the Peterborough Fire Department, were effective in dealing with the situation and
in preventing any significant exposure. The only remaining steps requiring action
at the time of the visit were (a) cleaning up the solids (including cleaning out
the holding tank), which would not involve any significant exposure, and (b) cleaning
up the liquid material throughout the area, which could involve exposure to phenolic
materials, with a possibility of skin absorption. At the time of the visit, the
cleaning operation was discussed with the company, and the Industrial Safety Officer,
Mr. R. Dickey, issued the directions, which are given below.

DIRECTIONS (already issued):-

1) During the cleaning-up process, gloves and other protection shall be
worn to prevent absorption through the skin.

2) All used cleaning cloths shall be stored in closed containers and
then disposed of safely (by burning or other means).

RECOMMENDATION : -

1) Employees shall be encouraged to practice good personal hygiene during
the clean-up period.

Wi oA

L. Bithel, P. Eng.

LB/cap
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PUBLIC HEALTH DIVISION ENVIROMMENTAL HEALTH SERVICES BRANCH
P ONE ST.CLAIR AVENUE WEST

TORONTO 7, ONTARIO

T oa

Telephone: DEPARTMENT OF HEALTH
365=-4066

Area Code:
416 September 13, 1971

Mr, S.R, Adamsaon,

Vice President & General Manager,
Industrial Apparstus Department,
Cenadian General Electric Co, Ltd.,
107 Park Street North,

- PRTERBOROUGH, Ontario.

Dear Mr. Adamson,

Enclosed is a copy of the Field
Visit Report prepared by Mr. L. Blthel,
following a visit to your plant on August 4,
1971. The directions suggested at the end of
the report are for issue to you by the Department

of Labour's Industrial Safety Officer.

Yours sincerely,

Ao, iﬂéay

H. M, Nelson' P-
0fficer=in-Charge,

Engineering Section.

Enc. Report

HMN /v

ENVIRONMENTAL HEALTH SERVICES
OCCUPATIONAL HEALTH - RADIATION PROTECTION - PESTICIDES CONTROL

HEALTH STUDIES
PUBLIC HEALTH ENGINEERING . VETERINARY PUBLIC HEALTH

EMPLOYEE HEALTH
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AHRlllgted to the Canodlon Lobous Congiess

10 CODECO COURT, DON Mills. ON!ARIO MIA ‘IAi ] 147-35108

AKilié ou Congits des Travallleurs du Conode

VAL BJARNASON, Secretany-Treasurst +  ARTJINKYN, Director of Oigonisotion

June 11, 1979

)

Mr. Pete How, Business Agent,
UE Local 524, o ;
203 Rejd Street o
Peterborough, Ontario
K9J 3P7 .

o

Dear Pete: Re: Solventless ﬁp6x§ Varnish-

Please find enclosed 2 copj of my research concerning one of the

three components that were used to make Solventless Epoxy Varnish.
SE& cHTmICAH L
Docher Ar sl

This chemical BORON TRIFLUORIDE MONO ETHYLAHINﬁ?zgn certainly
"be the reason behind the health effects suffered by our members and others
as a result of that 1971 fire.

[ L.

The fire itself would give off large amounts of these toxic fumes,
but that is not to say that our members who had long exposures working
in this area would not show the same healthleffects as those who were
smmediately involved with the 1971 fire.

Therefore it is quite important that we involve ourselyes with all
aspects of the WCE investigation of this fire; and further that we compile .
a production history of the use of “"Solventless Epoxy Varnish" which would
4{nclude documentation of all workers who were exposed to its manufacture.

I am enclosing a copy of "How to Look at a-Workplace" which I put
together from the OFL Program for your guidance. Also our Safety comnittee
who have completed this program will have a good 1dea on what is necessary
to put together a production history study. :

I have not traced down the other two components of "Solventless
Epoxy Varnish,” -- (1) Shell Epoxy 826 or Ciba 6005; (2) 3M cardolite
NC 513; but I felt the research on 'Boron Trifluoride Monoethylamine" was
important enough to send it to your local immediately,

Fraternally,
Ll Hent
Ed Hunt

EH~js _ UE Health & Safety.hep.
encls. .

e.c. - Wm. Woodbeck, UE Vice-President

o Unifed Efectricol, Nadio urd Mochine ¥orkers of funierica

E

e Quvrlers Unis de l'Elecl}icité, Radio et de la Machinerie d’Amérique

TN C. S JACKSON, Psesident = WM. WOODBECK, Vice-Fiasident OS.VAI.DO NI:INEZ. Vice-Picaident for Quebee
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BORCHN TRIFLUORIDE HONO ETHYL AMINE -~ BF -C H
0 ) 3 2 SNHZ is a white to pale tan
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fiakes. Specif;c gravity is l 38 melting point 88- 90°¢ Soluble in . .-
furfuryl alcohol po1yglyco1 acetone, Releases Boron Trifluoride(l) above f‘
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110°. Com'bustible. It: has 2 HIGHLY foxic HAZARD RATING, and a moderate ,'-'
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fire risk rating. -
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It is used as an elevated temperature cure for epoxy resins.
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(1) "BORON TRIFLUORIDE; BF4; is a colorless gas; 2.3 times as dense as ‘air;

melting point —126.8°c' boiling point -101°c; does not support combustlon,

soluble in cold wster' hydrolyzes in hot water; soluble in concentrated

Se e
- w .

sulfuric acid, decompoSes in alcobol -:

[ (:-'. E ) - - .
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It is TOXIC by inhalation, corrosive to skin and tissue, has*a tolerance in .

- " - . ..
]

air of 1 part per million;ﬂ:: RS o
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MONO ETHYL AHINE is the legal label name for Ethyl Amine

-

-

ETHYL AMINE also knoun as aninoethane; CH3CH2NH2v is a colorless, volatile

liquid (or gas); ammon{a odor,_strong alkaline reaction; boiling point-

16.6°F; fieezing point -81,2°%,

It is derived from ethyl chloride and alcoholic ammonia under heat and pressure,

-
-
- . -
-

Hazard: flammable, danherous fire risk. TOXIC, strong irritant, Tolerance
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MINISTRY OF HEALTH
W m NWENTAL HEALTH SERVICES BRANCH
HEALTY §~3+ - 5 365-4066
Ontario f
FIELD VISIT REPORT
i PART 1
Memorandum to: Date: July 13, 1973
Dr. V. L. Tidey
Chief, Occupational Health Service From: Dr. G. Debow
Plant: Canadian General Flectric Company . Requested by: Company
Address: PETERBOROUGH Ontarioc. ' Accompanied by:
Pallerm—— bt P
Date of Visit: June 26, 1973
Contracts: Mr, Dan Abel, Copies to: Mr, J. McNair(3)
Safety Specialist. Mr. D. AbSL (1)
Abstract: This visit was made to assess working conditions in a part of the.plant where

dermatitis was occurring. The workers are exposed to fiberglass, epoxy and
solvent. A recommendation and a direction. are suggested.

—r—

The area in question is in the armature section of the large motor and generator
department. This is in building #7. The area where the problem is occurring

is on the mezzanine floor of building #7. The work consists of wrapping
armature with tape. This is done by females and three different tapes are used.
Samples were taken for analysis. One tape is a fibergiass tape impregnated

with an epoxy and ancther tape is fiberglass, mica and epoxy. There is also

a terylene tape used. The tape may be soaked in toluene before being used.

The tape may be machine wound, however, the problem is cccurring where the

tape is hand wound.

At the begimning the company did not use stringent measures as they were told
that the epoxy was "mild."™ Since the dermatitis has occurred the company has
started a strict program of protective clothing, a protective cream and a \;(

persanal hygiene.program. This program has improved the situaticn. N



COMMENTS

1. Since the company has been more stringent in epoxy handling, the
problem with dermatitis has lessened.

2a The employees have been following the regimen set out by the
company concerning personal hygiene and barrier cre *catione.

32.°C

3. The temperature in the area can be over 90°F. e this, the
company is considering placing the wor temperature controlled
area. The area where they work now can only be air conditioned at
great expense.

Lie It is possible that cotton gloves worn inside the protective gloves
would reduce the amount of sweat present. The cotton gloves should
be changed snd laundered frequently.

RECOMMENDATION

Employees should be encouraged to practise good personal hygiene.

DIRECTION to be issued

GD: jt

Protective clothing shall be provided and worn by the employees

exposed to epoxy resins.
/:j, .AJA”.'/

G. Debow, M.D.
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ONTARIO UEPARIPENI UF HEALIR .
OCCUPATIONAL HEALTH LABORATORIES TEL: 965-7925
360 CHRISTIE STREET, TORONTO 4, ONT.

(:;. RT: EPoOXY RESIN AND IMPREGNATED TAPES FROM CANADIAN REPORT NO: 15,468
GeneraL ELECTRIC, PETERBORO, SunMiTTED BY DR, Desow, DATE: Jury 4, 1973

Dr., V. Ti1DEY
COPIES TO: Dr, G, DEBOW

FROM: D, ArAl

1

2)

3)

DA/us

THE RESIN WAS AN EPOXY RESIM, SiMN AR TO MEpPoXIDE
2017, AND WAS NOT COMPLETELY CURED,

THE WHITE TAPE CONMSISTED CF A FIBER—-GLASS FABRIC
COATED WITH AN INCOMPLETELY CURED EPOXY RESIN SIMILAR
TO SAMPLE ¥ ArOVE,

THE YELLOW TAPE CONSISTED OF A MICA LAYER BETWEEN TWO
SHEETS OF FIBER-GLASS FABRIC HELD TOGETHER WITH AN
EPOXY RESIN CONSISTING OF A PHENOL-FORMALDEHYDE POLYMER
ETHERIFIED WITH GLYCIDAL GROUPS, SIMILAR TO "EPOXOLATED
NovoLAcY, THE RESIN WAS NOT COMPLETELY CURED,

e e -
e

- *

R
T

" v

- \
‘.‘ANALYSIS‘EY@%H )

D. Aral

-
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PUBLIC HEALTH DIVISION ENVIRONME NTAL HEALTH SERVICES BRANCH
ONE ST.CLALIR AVENUE WEST
« TORONTO 7, QNTARIOQ
ONTARIQ mv me
gg:;el_)hzggg MINISTRY OF HEALTH
Arele:l gode: July 18, 1973

Safety Specislist,

Canadiaen General Flectric Company,
107 Park Road, North,

PETERBOROUGH , Ortardo.

Dear Mr, Abels
Enclosed is a copy of the Field
Visit Report prepared by Dr. G. Debow,
following a visit to your plant on June 26, 1973.
The Direction suggested at the end of the report is
for issue to you by the Ministry of Labour's Industrial
Safety Officer.

Yours sincerely,

Ge Ae Sinclair, MJD., F.R.C.P.(C),
Officer-in-Charge,
Medical Sectione.

GAS:3b
Encl. Report

-

ENVIRONMENTAL HEALTH SERVICES
HEALTH STUDIES . OCCUPATIONAL HEALTH - RADIATION PROTECTION -+ PESTICIDES CONTROL
EMPLOYEE HEALTH . PUBLIC HEALTH ENGINEERING . VETERINARY PUBLIC HEALTH
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Occupational Health Branch

FIELD VISIT REPORT

K#23

Date April 27, 1981

From. %, R, Waddell, M.D.

Plant: Canadian General Electric Co. Ltd.

Aadress. 107 Park Street, North, ‘
PETERBOROUGH, Cntario.

K9J 785.
Contacts. Mr, E. Hatherly, Machining Section
Foreman
HMr. C. Card, Grinder
J

:arge Trichloroethylene

Requestedby: 0,H.B.

Daie of Request:

Accompanied by:

February 25, 1981

DateofVisit. April 9, 1981

Copiestaz Dr.
Mr.
Mr.
Mr.

P. Pelmear (0.H.B.)

J. McNair (I.H.S.B.) (3)
S. Bell {0.H.B.)

R. C. Bergey_- .

LY

Abstract  This visit was made to assess the possible occupational cause of an illness

in one employee of this c mpany. Possible exposure

vapours was confirmed.

One suggestion is made.

One order is suggested to be issued.

to trichloroethylene

No further action by the Occupational Health Branch is requested.



i

HAUEREES SEEY REIT RS ER

Hias incident occurred near o vapour degreaser in building #8,

F =

Comments

1. The deqreaser is located on'the‘west side of Bay K1d. It measures
6 x B x 10 feet -and uses trichloroethylene ("Royalene") as the de-
greasing agent. 0Ofe operator and a helper operate the equipment.
Anather 10 employees work in the general area.

2. The cooling coils of the deqreaser appeared to function well. A lip
exhaust was seen to be present around the entire perimeter of the top
of the degreaser. This did not function as it was not connected to

any system local mechanical exhaust ventilation.

3. Degreasing was in progress at the time of the visit." Good work practices
were observed. The parts to be treated were slowly lowered into the
vapour phase. Some parts required spraying with trichloroethylene in
addition to vapour degreasing. The cleaned parts were 'slowly llfted
from the vapdur phase. No residual tr1chloroethylene liquid was present
on or in the finished work.

4. At the time of the visit, the air in the area of the degreaser was

clear. Occasionally, the odour of solvent was detectable. Using

appropriate Drager tubes, 3 air tésts for trichloroethylene were done.

At two locations only a trace of trichloroethylene was indicated. At

the third location, 100 ppm was indicated.

5. Trichloroéthylene is a central nervous system depressant and a mild
irritant of respiratory tract; injury to thé cardio-vascular system,
the gastrointestinal system, the liver and'kidneys has also been
observed. In Ontario, the accepted TLV-TWA for trlchloroethylene
is 100 ppm (ACGIH 1980).



Sugnestion
- 4. To mnimize trichloroethylene exposure uy.inhalatiun, the ventilation
in the area of the deqreaser should be inproved. Efforls should be
made to protect the vapour blanket in the degreaser from drafts which
con cause spillage of vapour into the ambient air.
-
Accordingly, ;nder the authority of Requlation 145 of the Occupational
Health and Safety Act, 1978, the following order is suggested to be

issued: -

All measures necessary to prevent exposure to any toxic substance
by inhalation shall be taken and without limiting the generality
of the foregoing, where any toxic ubstance is used, adequate ventila-

tion shall be provided.

‘o further action by the Occupational Health Branch is requested.

 W. R. Waddell, M.D.
Hedical Consultant
Occupational Health Medical Service

HRW/bec
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ppril 30, 1981.

Canadian General Electrjc Co.ﬁLtd.,
107 Park Street, North,’
PETERBOROUGH, Ontario.

K9J 7BS.

Att: Mr. R. C. Bergey

Dear Sir:

Please find enclosed a copy of the Field Visit Reporf.

Yours truly,
\

/fzﬂkAﬂzer
G. Debow, M.D., D.I.H.
Senior Medical Consultant
Occupational Realth Medical Service
Occupational Health Branch
400 University Avenue, 7th Floor

Toronto, Ontario
M7A 1T7 '

Telephone: 416/965-3610

Encl.



Occupational Health Centre dasante
Clinic for Ontario des travailleursises

‘ ' Workers (Toronto) InC. (e {'Dritario (Toronto) inc.

29 November 1990

Mr. John Ball, Union Representative

United Electrical Radio and Machine Workers of Canada Local 524
203 Reid Street

Peterborough, Ontario

KaJ 3P7

Dear Mr. Ball:

This letter is written to clarify the wishes of the United Electrical, Radio and Machine
Workers, Local 524 for further involvement with OHCOW (Toronto) Inc. regarding the
case of workers in the Armature Department, Canadian General Electric (CGE),
Peterborough. For the last 20 years, one of the Armature Department workers, Mr.
Gerhard Kluge, has been exposed to various chemicals including amines, chromic acid,
epoxy varnishes and resins, polyester resins, styrene, organic solvents, t-butyl
perbenzoate and methyl ethyl ketone (MEK) peroxide. As you have previously been
informed, Mr. Kluge's skin tumours have been diagnosed as "symmetrical lipomatosis®
(multiple benign tumours of fatty tissue) by a dermatologist Dr. B. Fisher of the Wellesley
Hospital. We know that at least one of the agents to which Mr. Kluge was exposed, ie.
MEK peroxide, causes skin tumours in animals. Mr. Kluge's case has been submitted
to the Workers' Compensation Board with supporting documentation in order to
establish a link between his exposure to workplace chemicals and his muiltiple lipomas.

in a handwritten submission dated September 15, 1890 you have indicated to OHCOW
(Toronto) Inc. that another CGE Armature Department worker, Mr. Michael Gregg, may
also have been affected by workplace chemicals. Mr. Gregg was a 41-year-old man
who died in 1989 of lung cancer. Mr. Gregg had worked since leaving school beside
Mr. Kluge in the Armature Department at CGE, and he had been a smoker of a pack
of cigarettes a day for twenty years. Although we have a pathology report and some
of the treating physicians’ notes on Mr. Gregg, these reports indicate that the cell type
of Mr. Gregg's lung cancer was not definitely determined. Your note dated September
15, 1990 also indicated that among the workers in the Armature Department, a woman
of Mr. Gregg's age died of leukemia, and anather man in his late 40s died of colon
cancer. In another sentence in the same note, you have referred to four other
deceased workers, including two additional cases of leukemia and two of lymphatic
cancer.



Mr. John Ball
29 November 1990
Page 2

On October 26, 1990, we had a telephone conversation during which you stated that,
besides the above workers, there are still two other workers in the Armature Department
who have tumours on their skin similar to Mr. Kluge's tumours. If the last 2 cases of
skin tumours are confirmed as being of similar pathological type as Mr. Kluge’s tumours,
this would almost certainly be significant, since multipie lipomatosis is a relatively rare
condition. During our telephone conversation, you stated that you would refer these
workers to our Clinic for evaluation. At that time, | requested you to send us a list of
all chemicals to which workers have been exposed in the Armature Department at CGE
over the years, so that we could be sure that we have all the appropriate Material Safety
Data Shests (MSDSs) with which to conduct literature searches.

On November 2, 1990, we received your handwritten submission dated October 28,
1990 along with the Material Safety Data Sheet on MEK peroxide and a few other
chemicals, but we did not receive a complete list of chemicals. In your November 2
submission, you indicated that there had been an explosion and major release of toxic
chemicals at CGE in 1971, which you believe caused continuing contamination in the
Armature Department. You have also referred to the fact that the Peterborough
Firefighters were involved in this chemical release.

It is always hard to judge if a single isolated illness (like that of Mr. Gregg) is related to
a workplace exposure. I, along with Mr. Kluge's case, we can obtain further information
including complete pathology reports on all the workers’ cases, particularly the skin
tumour cases, and the complete list of chemicals to which all the workers were exposed
over the years, there is the possibility of submitting a group claim to the WCB. Further
medical and epidemioiogical investigations of these tumour cases can then also
proceed. A worksite visit to the Armature Department would also strengthen the report
which we may be able to write.

For all these reasons, we encourage you to refer the surviving affected workers and
the complete list of chemicals ever used in the Armature Department to OHCOW
(Toronto) Inc. We further urge your Union to call OHCOW (Toronto) Inc. to sét up a
time when you could meet with our staff to further discuss OHCOW (Toronto) Inc.’s
involvement. We look forward to hearing from you.



Mr. John Ball
29 November 1890
Page 3

Yours sincerely,

M e . Qs W‘j&r& \M\\%- A ossor :

Marie L. Roy U Michael Wilis Harriet Hutchinson
M.D., Ph.D., FRCPC M.D., CCFP, CCBOM, FRCPC R.N., CCOHN

ijc

cc:  Mr. John Van Beek, Executive Director OHCOW (Toronto) Inc.
Clinic Staff
Mr. Gerhard Kluge
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Employces at Canadian General Eleclric are being
tested for concentrations of a chemical which some

- fear causes cancer and other serious heaith problems,

have traces of the chemical in his syslem, he said.
Bruce Martin, manager of employee and community
relations for the plant, refused to confirm the testings.
He said Lhe provincial occupational health and safety
- act requires that such information be kept confidential,
and Ball is violaling the act by discussing it with The
Examiner. .. IR ' '
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;a:;t-f a member of the plant's health and salely com- tests are requested by the ministry.

itice. . : = “He hasn't even had the courtesy lo speak

John Ball said four or five men vwho work in areas _ﬂ’/f?_z.—-*planl medical consultant, Dr. Dol;i%selrlios.s\!\)'hi ls'?n?ll:;
where & cleaning s_otw_ant containing Trichlorethylene plant every day,” said Marlin.

Is used are being examined. One man has been foundte - Ball said employees with health problems usually at-
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A" spokesman for the ministry of labor in Toronto
says the confidentialily requirement applies only if

Brce

’

Lributed lo Trichlorethylene are being tested. He said

the commitlee is trying o galher evidence to prove to

management the chemical is a heaith hazard, 50 a ven-

tilation syStem will be added 1o a tank where it Is used
. asadegreasing agent.

He said after 12 years of fighling, the company ven-
tilated a similar tank where Trichl rethylene (in a
vapor form) is used. :

“We're gelling to the point now thal if the company
doesn't pul in a ventilalion system we will gq to the
department of labor asking the uperation be shul down
We don't want lo do that because it means our jobs, but
something has lobe done. . *

. “It's a good clcaning agent and it can be used safely
ggﬂ using it _sal:e!y is what we're looking for,” said
.. M FI .

Because Trichlorethylene is used al CGE in a vapor
state, Ball said the “'greatest danger" of it being inhal-

! ed is posed. He said it Is believed Lo cause problems
with the liver, lungs, central nervous sysiem, the car-
dio vascular system and causes headaches and nausea.

Ball said the company doesn't recognize the
chémical as 2 health hazard.

.. Martin said CGE has worked with ministry of labor
“officlals lo plan improvements lo the ventilation
* " systems around the five lanks in the plant where the
chemical is used. He said ministry doctors are
«satisfied there is no immediate danger lo any of our
cmployees”. . ‘ .

*1t’s like any olher chemical — if it's not venlilated

froperly. it can be a problem for the employee — but
U's not identilied as one of the designaled hazardous
chemicals under the health and safety act.”

Martin said ventilation was improved near onc¢ tank

Trent , Universily
Brown _ confirmed Trichlorethylene s a potential
‘hazard, but said its effects on the health of werhers
would depend on the degree of exposure.

“They are working with a potentially dangerous
substance,” said Brown. *'Il looks as if their concern is
well-founded. But like any poison, the effecls are very
much dependent on the dose, something that is not
always taken inlo account in siqries about foxic
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June 1, 1981

Dr. S. L. Rutledge
327 Charlotte Street
Peterborough, Ontario

Dear Sir:

Enclosed you will find some assorted information on
the ch mical "trichlorethylene". Among the enclosures is a letter
written by Doctor Blastorah concerning a similar case we dealt
with in another factory.

The young man concerned had actually been discharged
by thi. company because of what the company felt were problems re-
latin both to a mental condition and a less than chaice, life
style, i.e. drug abuse, etc. Thanks to Dr. Blastorah's kind concern
and involvement the man was also re-instated on his job with full
recompensc.

The reference in Dr. Blastorah's letter to the use
of this hemical as a anasthetic is certainly valid. On August 11,
1957, 1 was with my wife during the birth of our first son in
Halifax, Nova Scota. The pain suppressor I saw in the delivery
room and which she was using was "trilene" or "twilight sleep”.
The "genearic' name on the label was "trichlorethylene". I was
working in the Chemical St res at Shearwater Navel Air Station at
that time and was quite familiar with that particular chemical.

Our family doctor of that time told me later that
the "trilene” had been remoyed from use sh rt y after becaus of
toxic u'de efl'ce s including suspeclel carzinopgeni wvapabililies.
Our expcricnce with this chemical in Canadian General Electric is
a long and bitter history of discomfort, illness andreven death.

It is most difficult to get proof that is positive
on most problems of this sort but at one point the then currant
manager of Health & safety here, admitted Lo me that they (C.G.E.
managemenl) were aware that an employee, Lindsay Tetlock had
died of exposure to trichlorethylene compounded by alcohol intake.

PRN-7/



Dre e Lo ubledpe
Junee 1, 1981
Pape 2

On the "Ontario Department of Health" chemical data
sheel enclosed you will see margin notes about Lindsay, made by me
in 1970. Lindsay was alive then but ailing obviously. As a chiefl
steward I was fighting a grievance against poor working conditions
including the degreaser tank, a welding station (where I worked)
and other related problems.,

I told management at several hearings that Lindsay
was sick and he seemed to get some respite by hanging his head
into the vapour. It was thought later that he may have been suffering
some addiction to this chemical as well. I was told that I was a
hypochondriac and to forget it.

Approximately one year later Lindsay was removed very
quietly from that job and was dead within three months. Cause of
death, "Acute Anoxia" with massive liver damage. This was from the
autopsy report viewed by a non medical person and related to me.

Of the other people who worked beside me, one has
since dicd of lung cancer, one has emphysema, one has had three
bypass operations on his heart ond I was warned by my doctor to
leave that job or I would have emphysema or something worse. There
are many others with adverse effects but this may give you an idea
of our deep concern.

The company did properly ventilate one degreaser but
only after 12 years of struggle and numerous refusals to work
under legislation - Bill 70.

If we are to force installation of ventilation on
this second tank we need back-up proof or even strong suspicion
thut there is over-exposurc.

At the moment we are being troubled by high installation
costs and also the "100 PPM" guideline set by the Department of
Health in their "Directive". (See enclosures) Where welding and
heating is concerned as in Cliff's area, even 5 PPM is far too
high.

. 7/



Dr. S. L. Rutledge
June 1, 1981
Page 3

1r you need furlher information, I would be pleased
to assist in any way possiblc.

I can be contacted in two ways:

Call - 743-1331, Odyssey Unit #277
7:30 a.m. to 6:15 p.m.

OR

U.E. Local 524

203 Reid Street
Peterboroupgh, Ontario
Tha-3L9L

9:00 a.m. to 5:00 p.m.

Yours truly,

b= |
o )
IéIEA ,,--’.I)"f:- -/f_} p ..-/
x__,/ JOhn H- Ball

UE Safety Representative
JHB/gv Local 52}
encls.
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WILLIAM D. BLASTORAH, M.D.
SURGEON

PETERBOROUGH, ONTARIO

December 17, 1979
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Further to our telephone conversation of Friday, Dec. 13, 1979, and in response
to a copy of a note delivered by the above, please let me say the following.

This worker has had increasingly severe gastro-intestinal and other disturbances
since the recent summer. Investigation failed to reveal any surgical basis for
his complaints, although originaily his symptons suggesed this.

A few days ago it came to my attention that his job entailed his using and inhaling
fumes from a cleaning solvent through most of his working day. [ was Informed
thls solvent was trichloroethylene. -

| was aware of dangers from this chemical and since this occurence have made
inquiries from appropriate sources as to these dangers. 1 feel justified in
stating that his symptoms are due to inhalation of these vapours at his place of
work and that he should not continue his exposure to same. If indeed the vapours
are those of trichloroethylene, as they appear to be, | must be more emphatic.

| further would suggest that other personnel should not Inhale these vapours on

a8 continuing basis. -



In this regard | have spoken with Dr. .E. L. Magee-a highly qualified anaesthesiol--
ogist In Peterborough. He is quite famlliar with this agent and supports the
-.above premise. He stated he would be happy to speak with you on this matter.

| also feel that 1 should clarify some points in the nole over your signature
referred to above.

I did not suggest or state and do not believe that an re-existing condition

" was aggravated in this case., Rather--his symptoms are primarily due to his
working with the chemical in question.

Nelther did | state that this worker or other personnel should not work on the
degreaser equipment--but rather--that they should not inhale or be exposed to the
fumes in question. As you | am sure realize, this is not quite the same thing.

" As you stated, trichloroethylene is the substance formerly used as an anaesthetic
agent commonly known as trilere. 1 understand on good authority that there is
some evidence that it is carcinogenic.

| am sure that you have the health and welfare of your employees uppermost on

your mind and that you will pursue this problem through the Workmen's Compensation
Board and/or the various health agencies set up to investigate and control working
-conditions. Assuming this, | have not instigated any investigation, except by

. talking to you, my patient, and several of my local colleagues conversant with

such problems.

| would be most happy to hear from you regarding what has been done to recti fy
an unfortunate situation.

« ._Yogs\trm’ ///\) , . A
v AT e )
- A el . . < .

- "'L .
VRN !/
-



ARMATOZE (B

HEALTH & SAFETY
COMMITTEE e

March {9th., 1987
PBO. Safety Unit

ARMATURE JHSC MONTHLY TOUR
Inspection by: John Ball, Lorne Read

1) Armature bunks (small ones) are in poor repair, request that mew wood
biocks be supplied

2) Vpi Tanks suggest grounding link cable on end of pole vsed to hook
up cables in VPI tank, instead of shrink tubing as insulating link.

3) Bay 21Z2———hardwood block under stator is badly cracked.

4> Stores——suggest that Quintex cutting job be sampled to see if any
asbestos is realeased from encapsulated form.

5> Copper Stores blue racks stilt not welded. This will go to the
Flinistry of Labour if not corrected before next inspection. It has been on
the inspection report for several months.

&) Bay 20% winding mandrel north side, wood platform unsafe under.

7) Bay 2i1 cleaning room cupboard, broken bottle should be cleaned out.

B Upstairs Unit é1%7 —fire exit blocked west end.

cc: R. Hays
J. Crowther
F. MacDonald (K. Logan, L. Collins}
R. McLean
J. Ball
L. Read
L. Ball



O.H.P.8. File No, : 7d-55V

. p— Ministry of /A 5&0( K-lé I.5.B. File No. :
@ Health : /O/QM\

Ontario OCCUPATIONAL HEALTH PROTECTION BRANCH

FIELD VISIT REPORT

Date: December 22, 1976

From: J- Toth, Pomg.

Plant:

Canadian General Electric Limited Requested by: 0.C.D.S.

Address: 107 Park Street North Accompanied by: Mr. F.E. Watts, 0.5.B.

Contacts:Mr. A.K. Faggetter — Specialist -

sard: Asbestos Dust (I'n Ac m&’rﬂ-'(‘(i hﬁ.’)

Peterborough, Ontario

Date of Visit: W;vember 2L, 1976 \

Safety, Employee & Community Relations Copies to: Dr. V.L. Tidey

Mr. K. Cleverdon (3)
Dr. J.J. Vingilis

Mr. S. Morton

Mr. A.K. Faggetter

.l'
omd Canding/ Bediding)

Abstract:

A visit was made to investigate the occupational exposure to asbestos in the
Armature Department and in the Carding ~ Braiding sections of the above mentioned
company. Significant exposure to asbestos does exist in the Armature Department.

Recommendations are made and one direction-is suggested.

* * *

In the Armature Department three bans saws on 2 shifts/day are used by 7

persons about 2-3 hours/day for cutting of asbestos boards to 1" wide strips. -+
The area in question is (60' x 30' x 30' high) in a cormer of a building

and fully open to the plant. Each of the three band saws is locally exhausted

and the recirculated air is filtered in a Torit type dust collector. The total

exhaust capacity connected to the saws was in the range of 600-800 cfm. Capture

velocity at the saws Was about 200-250 fpm. Respirable dust, using a CGA Tech-

nology Division, Respirable Dust Monitor, Model No. RDM 101-1 was measured up to

0.52 mg/m3 of air during the asbestos board cutting’ The operator used an approved

respirator.



The carding — braiding and twisting sections were previously visited and
described by Dr.-M. Cohen in her report dated November 20, 1975.

The braiding machines (2) are enclosed in a 3' x 9' x 6' wide booth and
are exhausted at a rate of about 600 cfm.

One carding machine is enclosed in a 12' x 8' x 8' high booth and exhausted

at a rate of about 1200 cfm.
One small carding machine is fully enclosed and air velocity was about

150-200 fpm {about 300-400 cfm) into the enclosure.
The twisting machine is fully enclosed and exhausted. Air velocity into the

enclosure was about 400 fpm.
The_respirable dust in the carding - braiding - twisting area was less than

0.1 mg/m>.
Comments

1. In the Armature Department the band saws are not adequately exhausted.

A bench type booth (with downdraft grille or perforated table) about 3' x 6
wide, exhausted through a sealed box under the grille to capture the coarse dust,
appears to give an adequate control. This and other solutions were discussed with

Mr. K.A. Faggetter.

2. The carding - braiding - twisting section appears to be adequately exhausted.
3. At the request of Mr. K. A. Faggetter, a list of approved respirators is
attached.

Recommendations

1. It is suggested, that an exhausted booth be designed and built above the
band saws in such a way, that no dust could reach the breathing zone of the operators.
Air flow at the booth face should be at least 200 fpm and transport velocity in the
duct should be not less than 3500 fpm.

An Engineering Data Sheet No. 2-8 for "Open face Paint Spray Booths" is attached.

2. The Industrial Safety Act prescribes, that a ventilation system should be
arranged so that exhausted contaminants could not re—enter the area from which they

were exhausted.
A copy of "Recirculation of Air from Industrial Exhaust System" (Industrial

Ventilation, a Manual of Recommended Practice, 14th Edition, page 7-17) is attached.

3. Air sampling is suggested. It should be carried out after the changes made in
the present exhaust system at the band saws.

Directions to be Issued
1. Adequate local mechanical exhaust shall be provided to the band saws.

A LT3

JT:1m J. Tth, P.Eng.
Att.




15 Cverlea Buoleverd, 5th Floor
Toronto, Ontario
MLH 149

416/ 965-1066

Tecember 23, 1976

!‘ﬁ'- A.Kl Faggetter

Specialist~Safety, Dmployee & Commmity Relations
Canadlian General Electric Iimited

107 Park Street North

FETERBOROUGH, Ontario

Dear Mr. Faggetter:

Enclosed is a copy of the Field Visit Report
rrepared by Mr. J. Toth, P.Fng., following a visit
to your plant on November 24, 1976.

Yours truly,

SR e

HMN:1lm H.M. Nelson, Chief

»

Encl. Occupational Health Engineering
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US/C0E JOINT HESMTH & SATETY CMITTEE MEETING
JENUSRY INSPECTIONS- ARMATURE
BY KEN MILLER, ED RIJE. JOHN BALL
February 12, 1987
J. Eeii
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Tzllary 1. Tin pot sshevet zysizm 28 vzet end
very noisy, Opzraicrs prooznly
lesving it cff Yezzuze oF rnofcss
HESTE=

i Quzn at wszt =nd rsede rezzir to
c&thets sround Qoors. Lszzling
fumess badly.

2. #3 Oven on main floor generating
heavy fumes. Since they were
&ccumulating in the high ceiling
area, workers upstairs turned on
ceiling fans to find relief. Then
workzers on floor bslow were
&ftectzc 2nd in turn would swiich |
Tans o¥f. ) gl

4. 732 Disgzsl coil formss - uncerded
pinch p=intz.

Bay 321 Grit blest cabinet in very poor
condition. Shouid be repsired
before further use.

Bay 316 Extension cord to pedestal fan has
open conduit box on flocor.

Bay 214 Tool #221626 Open drive belt foot
pedal.

Bay 217 Fan on hot plate not drawing at

all.
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=g (3eneral Electric

susJECT: UE/CGE Health & Safety Committee COPIES: J Ball

R Bergey
PETERBOROUGH ' R Hays
October 28, 1981 J Legros

R. K: Osborne

Manager Armature Shop Operations
Manufacturing Section

Industrial Apparatus Department

On the 26th of October 1981, John Ball and Jack Legros, representing the UE/CGE
joint Health and Safety Committee, made an inspection of buildings #5 and 7.

No serious hazards were observed and the upstairs of Bldg. #7 was particularly
clean and uncluttered. The following conditions, primarily maintenance items,
were noted and the committee would appreciate your comments on the actions to
be taken in this regard.

1. Bay 321 upstairs. Wooden ladder is unsafe and should be replaced. Steel
ladder to elevated storage area is loose from its moorings and needs repair.

2. Bay 319 upstairs. Emergency light not functioning properly. Probably needs
battery replacement.

3. Bay 315 - fan on column is pbsitioned low enough to warrant a mesh guard.
4, Cable rack extreme east end downstairs - loose part needs bolting or welding.

Bay 206 - single spindle drill. The committee would like to see the off/on
switch of this machine In a more accessible position, say, the front of the
spindle column.

6. Bay 206 - 2 spindle drill. Quite dirty and the tool posts improperly
adjusted. Hazard to operators.

7. TL# 221044 2 spindle brush. Guard needs repalr or replacement.

8. Bay 211 north side. Two storage rooms are jam packed with loosely piled
tools and equipment. Material must be examined to eliminate scrap and
piled properly to eliminate hazard.

9. Bay 212 elevated storage area. There is some sheet asbestos cloth stored
here. All asbestos material should be out of the plant by this time.

10. Bay 218 sanding machine. Severely frayed power cord on motor.

11. Bay 220 pedestal grinder outside maintenance area. Tool posts improperly
positioned.

12. TL# 191848 TiG welder. Operators complained of unsafe condition presented
when this mechanism was crane lifted about the shop. Specifically, the
fear of the gas bottles falling from machine. Shop should be reminded
that bottles are not to be crane lifted even as part of a machine. Also
lifting bail to be checked to ensure machine is in proper balance upon
crane lifting.

G430
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13. Stores area - storekeeper complains of new 1ift truck presenting hazard
of fouling beam of building trying to load high racks. Safety guard
may be lowered 6 inches or racks repositioned.

John Ball

Jack Legros

U.E.~C.G.E. Joint

Health and Safety Committee

pev



HEALTH & SAFETY

COMMITTEE =

Noyember 25/85.

MONTHL% %NSPECTIQN
10:20 a.m. A

=t

UPSTAIRS ~ BLDG #7: Attention ~ Daye Dayidsen

™

Wayne Broadwerth

Bag 220~ Hemp rope on bleck and tackle over isenal varnish tank is
badly freyed.

Bay 220 - North Wall Flammable Tocker does not haye proper ventilation
at bottom to dispense accumulated vapors.

Bay 220- North Side Asbestos lagging on steam pipes breaking up,

Bay 209-Nerth Pane of glass broken (3).

Cold Room-South Wall Oxy-acet bettles nqt properly secured.

Cold Room-Work Platforms (Green South Wall) One needs safety rail -
one set of steps needed- presentiy using twe-wire reels.

Cold Room - Emergency lighting east wall jnoperative (again).

East Wall-North End Elect. cord box in bad repair.

DOWNSTAIRS ~ BLDG #7 Attention -~ W. Broadworth

Ken Logan
Fire exit from tank room partially blecked outside.
Bay 215- Liquid in bottom of pit. Evaporation and fire hazard.

Bay 212- Tracks and oven floor are partly filled with 1iquid epoxy.
Siip hazard and possible fire hazard.

Bay 5- 2nd Floor Stores Area - Five gallon cans of wvarnish stored-
Fire Hazard.

Asbestos-Bldg 5 - Quintex 7059 Sheet - cut and stored- 010;015;030 sheets.

CLASTIC 5989B sheet-.015/.020 (Fibres when cut)
Bay 208- Cycloblast TL 238031 Safety glass broken.



~1 HEALTH & SAFETY @
COMMITTEE —

UE/CGE HEALTH & SAFETY COMMITTEE
MONTHLY INSPECTION'

ARMATURE BUILDING S

FEBRUARY 28 1983

Mr. (K. Dsborne
Manager Armature Shop Operations
Industrial Apparatus Department

On February 4/83 ohn Ball and Don Adams representing Health. and Safety
Committee made an Inspection of the Armature Building You%_‘:i"%gto be
commented on the area as it was yery evident that considerab'!e effort
had been put into safety items since our last tour. The fo'l'lowing items

were noted and the committee would ap reciate ur commen g
felr
Ma n Floor o

Bay 221 - Asbestos from pipes over main door was Toose and bricks'had fallen
from top portion of the wall. This was ropped off and was in process
of being repaired.

Bay 220 - The test area cage had a railing on the bottam of the sliding gate

broken. ; -
4 )

con't on page 2



HEALTH & SAFETY
COMMITTEE

PAGE 2

, S M
Bay 220 -  Plates (5 ft. long) were stored vertically against fence and could<, o

easily be knockedover. South side, inside tank room there was :
electrical box with a transformer and relay which was exposed,
~“The cover was there but it would not stay closed.

Bay 219 - or side-— There was a cover of 11 volt.receptical. It is locat
Jjust below he shift break sign.

Second Floor

Cold Room - Emergency 1ighting is still missing.

»

é;"‘ John ‘Ball Don Adams ‘
h UE/CGE Health & Safety Committee Manager Shop Operations

:dh
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TRAVAILLEURS UNIS DE L'ELECTRICITE, RADIO ET MAGHINERIE DU CANADA (TUE)

" July 17, 1989

TO: H&S Representatives, Local 524 - GE Peterborough
-

M_ﬂ&s _National- Represent_atiye oy

RE: Epoxy - L-51056 and L-7067

(- 59/5) . 5
There are four possible components to an epoxy —— the resin, the hardener or
curing agent, the filler and the solvent or diluent,

In the two epoxy producte you have asked me about, the resin is the
Diglycidyl Ether Bisphenol A& epoxy (known as DGEBA resin for short). The
Boron Trifluoride complex (which I believe is Boron Tri-flouride
Mono-ethyl-amine) is the curing agent and Silica is the filler. In this
case, the paste is uncured when first used and hardens, because of the curing
agent, upon heating.

When the product is uncured, the DGEBA resin is hazardous. There is evidence
which indicates that it causes skin cancer. Some people have suggested. that
the resin iteelf does not cause cancer, but rather a trace contaminant,

X Epichlorohydrin, causes it. Apparently, earlier products had greater traces
of Epichlorchydrin (which is clearly a cancer causing agent) than products
today, so suppliers maintain that skin cancer is not a concern today. This
has yet to be proven.

Uncured DGEBA resin also produces skin rashes upon contact and cean produce
allergic skin rashes so that even a little contact causes a bad rash.
Apparently, a "sensitized" person can develop a rash from contact with a
freshly cured product which may still have some unreacted reein in it. Given
that sensitization could cost somecne his/her job, all efforts mist be taken
to prevent skin contact with the resin.

When heated (to very high temperatures), toxic vapours would be given off
that could be very hazardous. For this reason, ‘the curing process should
happen in an enclosed and exhausted space. (I am &8suming that this is the
case. ) i

MOTE  owE chsE oF Syein QAHEER VELIFIED tsT H

SVE  AAmATULE WINOEL o F LovE ScrLscs -+ /2

IVOIWIBIAL Byoi0s Svn/ s #iivs SO BN
10 CODECO COURT, DON MILLS, ONTARIO, CANADA M3A 1A2 - 416-447-5196
“Era
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Under normal circumstancee, these products should not present hazards by
inhalation because the chemicals involved are not very volatile, If they are
being mixed with some kind of solvent, that changes things. A number of the
solvents used with epoxies present serious health concemns, so please let me
know if these products are being mixed with something not listed on the MSDS,

When I checked with one researcher, he said that the Silica did not appear to
present exposure problems to workers who used or worked on these products
(ie. he did not think that a worker would be at. risk from Silica when sanding
a part covered with.cured epoxy pacte).

The researcher I spoke to was the same person who asked us a while back if we
had a large population of epoxy exposed workers he could study for skin
cancer. We never did get back to him with estimated numbers of workerse for
the Peterborough plant. He was very interested when I suggested that we
might have a skin cancer case. He suggested that we check the following
things out:

1. Doee this worker actually have direct contact with the epoxy?
2. Has he worked with it for a fairly long period of time? '

3. Is the site of his skin cancer on a portion of his skin that is exposed ‘to
the epoxy?

If one of you could check on thigs {discreetly and with respect for this
fellow’s privacy) and get back to me, We may be able to assist him with a
compensation claim, while also possibly identifying an area of setious
concern for workers in general.

I have enclosed a copy of a factsheet on epoxies that was prepared by a group
in the United States. It provides a good (although somewhat dated) overview
of concerns on epoxies.

ce. J. Gooley
B. Woodbeck -
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14 August 19864

Re Safety issues concerning VFI resins

Those present: cc R. Rehder

K. Bergey F. McMullan

L. Ball ’ F. Kyselka

W. Broadworth E. Rowe
"K"Lagany Bl o
P. Ronca J

A meeting was held on Aug 14, 1986 to review those action items
agreed upon at a meeting called by E. Rowe on Apr 21, 1986
concerning the recommendations from John Murphy (Corporate Health
and Safety).

The history of this situation is as follows:

— wWe have been using AS0A3Z11 VFI resin since approximately 1974.
In Sept 1984, 7% Tertiary Butyl Styrene (TES) was added to the
resin to reduce the resin viscosity. This addition had been
approved by Corporate Health and Safety.

—Development work is underway on two candidate VFI resins that
might replace the current material. Both resins contain
significant amounts of Vinyl Tolulene. John Murphy of Corporate
Health and Safety was called in for advice on handling the
diluents and as a result of this visit a number of
recommendations were made concerning the TES currently being
used.

-~ A FAR is being prepared for a new oven and a decision on whether
scrubbers/afterburners etc are required must be made.

Action Items:
1.0 Recommendation 4.1.1 - Air Sampling
The Safety Unit will take air =amples as soon as poscible at the
following locations: .
— at the front of the tank as a large stator is being
lifted from the tank.
— at the front of the tank as pure THES is being added
—at the gallery level when the tank is being unloaded
— at the gallery level when the oven cycle has been
started and smoke is being produced at the maximun level

Action L. Rall. R. Bergey

2.0 Recommendation 4.1.5 - External Air Follution
Air sampling at the stack was recommended. This test was conducted
in approximately 1978 before the TBS was added. The sample heoles
are already in place. Repeating the tests is recommended.
Action P. Kyselka
Note ~This data is required to allow a decision to be
made on the scrubbers for the new oven.

3.0 Recommendations 4.1.2,4.1.3 -Operator protective equipment



i -

fhe recommended chemical type gloves and goggles are available in
the plant . The Safety Unit recommend a proper eye wash station
be ifstalled at the sink.

Action K.Logan

4.0 Recommendation 4.1.6,4.1.9 —-Facility improvements
Ventilation of the pit and covering of vacuum system breather is
recommended. Action F. McMullan

we wu&ﬂ,

W.C. Erocadworth
Insulation Systems
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DEPARTMENT

940 LANSDOWNE AVENUE, TOR

cC
March 10, 1986

Mr. W.C. Broadworth

Supervisor - Insulation Systems éé:jﬂgfth‘
Unit 613 wy
Canadian General Electric Co. Ltd.

107 Park Street North

Peterborough, Ontario
K9J 785

Dear Mr. Broadworth:

Following my conversations with Mr. Lloyd Chun and Dr. Roland Hosein, I have

rovided you with this revised report pertaining te the potential health and
environmental hazards presented by the wuse of resins containing tertiary
butyl-styrene and vinyl toluene <(also known as methy! styrene) in the Vacuum
Pressure Impregnation process in Building 7, Peterborough.

1.1 Employee exposure +to reactive diluent wvapours (that is tertiary
butyl-styrene and vinyl toluene) may occur in the building during the
following operations/at the following times: .

(i) when resin is present in the process tanks and lids are opened,

(ii) during the removal of stators from the tank and set-up in the
curing tray, :

(iii) while stators remain on the curing tray prior to transfer to
ovens,

{iv) during manual touch-up of stators on the curing tray,
{v) when resin remains in the dyke below the curing tray,

(vi) during maintenance or cleaning of process tanks, storage tanks,
or pipes linking these tanks,

{(vii) when removing bungs from drums containing the resin, or
reactive diluent in pure form.

Continued .
CANADIAN GENERAL ELECTRIC COMPANY LIMITED
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' ENGINEFRING MANUFACTURING INSTRUCTIONS ~—Ne. w1321
TR, | svenc : - | SECTION— 11
r fb“ ',a H ° PART— 2
; ;. ¥ Claaning of Wound Stator After V.P.I. Treatment PAGE— 1
' CONT'Don PG.—
3 ]
. Scopst  This E.M.I. covers the manufacturing procedure to be followed, for the
% final claan-'tp of wound stator after the V,P.I, treatment. .
» :
_ 2 3 Reoydvomentns  To establish a procedure to ensure a relatively clean and emooth
8 . finish of wound stator prior to the final assembly and painting
operations,
. odyres ;
) 'f S |
g I 1, Cleaning of Stator Bore
: B | (a) Clean nitator bore 'by £1ling with a flexible body fils to remove epoxy runs
Il and drops. Varnish build-up on stator bore must be kept to a minimm,
§ (b) Cheok air ducts t.c;1 ensure minimum blockage by epoxy varnish - all ducts mst -
- - be at least 857 o;%en.
%' 2, Qloaning of E\tatoi. Frame ' i '
S (a) ©On open type fremos, tho frame and back ot core are to be given a minimm
Y 5 ' elean-up with a flexible body file to ensure a reasonsble appearance,
’ . - .

(b) On cloeed frames wire brueh the exterior surface of frame to remave epoXy
runn and dropse. Ilt is not nesessary to.grind to bare matal as lqng as the
surface is emooth ‘to receive final painting,

Se——— . i . N
ROUIE | (o) Olean pl) epoxy varnish and eilicone rubber from mounting surface of feet
and from fest hold-down bolt holes, spot facee and splgote with a wire
EMI-4000¢ brush and paint scraper, ! i
ec 1. .(d) Veouum olean the complete stator to remove all epaxy dust and silicone
rubber, i ' '
Part | . .
} (e) Tape a sheet of p&lyethlene to each end of wound stator to prevent the
108 41 .22  entry of foreign material into the winding during the transfer to and
2% b 1 storare in the aas:‘s_ombly area, :
' i 1
2 I ! : : 4
t ' lan and Uni . Frwa Ne . : o
ey T Gy RY7
. Lan Foster DL aMa e G:- 145 Prod. Englneering .Folin Thomas. | ecyrep( flarmm""0
i /6 | ""m’:':.. o fg . Manuf. Eng..¥sAs, .HFQ.Q‘.@!’M..I Lty EREl F;
-Jan, 15 ! Jan, 31/68 : :
S __9_‘ S R Quollty Contre! . Reds. Hackwao ’ f"’( .
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TO: WAYME C LT~ ADWORTH (CERC D

M F NLLHAN (FERG )

LORNE D RCwD (FERD 3

CC: HEN E LOGAM (FERe )

J A MACDOMALD CPRe )

ROB H RECNDER (R )

MICRD V RCNEn PRI

o J ROWF (= )

FROM: ROBE BALLH 20 0E-29%  1.:i9

RE: NEW VPI RESIN SAFETY REQUIRE

Some comments on vour letter of August _2/08:

1

3

i

The storage tank should be protected on all sides audjacent to
manufactuwring reas with fire walles. 11 possible, the tanlk room should
be vn an erled Lor planl surface as il is now.

I believe the FM reguitr=mnont for an erorgency underog gund kank in tase
of fire is only applicable when the burning ligulds are not contained,
This world be the case in a paint etu) ange arca, for example, but T don't
Lhint that iV would apply hars,

Does tlhie Schencctady tank have a vacuwn rating:

LD Read is working on en allernate molhod of providing paint and solvents
te the plant Lhan a central sharage brilding. Checl: with him about
storing drams of VT cenlrally.

It is true that there 1s sktill a wlighht sdowr off the new #% Oven., Since
we have received approval for Lhe new oven and tho incinerator for #1 and
#2 ovens, the MOE has siated a1 intertion to require an additicenal 174
second retention time in the fume incinerator. We will have +o comply
with this when the unite e moved., This might be 2nough to climinate
tha odour. The new regs als u.l! be based on tolal emissions rather
than on ratoe of enission.

Based on past experience, I doubt that nigher otazls are going to help
the odour problem. N high aperbmentl building i less than a lilometre
downstiream of the stacl . )

Significant amprovements of {he vapour caphw e gquipment for Lhe Stoles
pumps will be regquired for Rlde 10,

COZ2 has linitations fTor £ .c (wghting in on apen aree. We shoild have
help from equipment suppliers or a consultanl when i+t comes time to
design theso.
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Re: VPI Resin
ce P. Jones

5 July 1988
Fred MacDonald

Armature

The following lots of resin are released for use:

qrFa14 - & barrels
iF412 2 barrels
jcuii 2 barrels

3409 1 barrel

l'he remaining 20 barrels are still quarantinéd because of high gel times.

el ~

N. Broadworth
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L, TITLE -

LARGE MOTOR AND GENERATOR

LOCATION OF THERMOCOUPLES FOR BAKING STATOR WINDINGS
PER SPEC. #30272.

METHODS MANUAL

A. B. c.

TC

1,2’3

1.Small Amount

of

@ . Duxseal
= 2.1/2 Lap Teflon
3 3.1/2 Lap Mylar
I: '
>
Z
<
o.
g T.C.4 T.C, LOCATION .
9 2 PA" - On Coil Nose - Connection End
E; 2 "A" - On Coil Nose =~ Connection End Secure to
Coil Arms as -
W oL "B" - On Coil Nose - Opp. Connection End Shown Above.
:‘ Ls "B" -~ On Coil Nose - Opp. Connection End.
< 6 "B" - On Coil Nose =~ Opp. Connecgtion End. .
; 2 1 mCr - Ip Air Duct At Core
,_'3 8 "D" - Suspend in Bore to Measure Air Temperature
Z :
<
(@] L
<
S
SHEET NO. 1. OFf
REViSiONs _ Ta 6 TR Selkirk 12-187 :
’ : : Llio #5819 50 v QA:B SK-14,2-010.
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SHEET NO.

REVISIONS

)

‘ortra 71 .
et e Th 3 1 P LT /I/.- . I

AF*ROVID 2Y) D,-ll. s

e
— @2)
i ——————
(j‘ SECTION; ¥ INDUSTRIAL APPARATUS DEPAHTMENT
L 1 -
[y ‘!‘
TITLE = MAINTENANCE - V.P.1, SYSTEM
—J MAINTENANCE DEPARTMENT - 992 .
5
1. AIR DRYER
Z e e e
é (A) 4-WAY VALVE OPERATOR TO BE GREASED ONCE A MONTH.
8 (B) DESICCANT TO BE CHANGED (1) ONCE PER YEAR.
IC_E) (C) CLEAN OR REPLACE FILTERS ONCE (1) A MONTH.
(Y] (D) CHECK THE NORMAL REACTIVATION AIR FLOW GAUGE IS INDICATING AT
> THE YELLOW LINE.
[ ]
s 2. HYDRAULIC SYSTEM
. (A) CHECK OIL LEVEL ONCE (1) PER WEEK.
RECORD ON PUNCH CARD.
(]
[ ] -
=
= 3. TRANSFER LINES
—_ .
> (A) CLEAN BASKET STRATNERS - EVERY TWO WEEKS.
Z
'Y .
(=08
g 4. L1D ,
Ao (A) CHECK LINE-UP OF THE L1D - EVERY THREE MONTHS
v
(o' »
— -
3 5. 'Q!' RINGS
_J e ——————————
Lu -
3 (A) REPLACE AS REQUIRED.
-
(a4
¥y ) )
5 6. OIL M1ST SEPERATORS
O
- (A) CHECK AND CLEAN MONTHLY - REPLACE FILTERS EVERY S1X MONTHS.
<
0
<
=z
>
V)

1

M1=145=A=27

OF 2



(22)

|5|0|£;|17- t oy a0 =} 10 HO,0,0,1
PROCESS INSTRUCTION (P 1'31014 L v 1] At BOs00,
2 7l 8 12] 53 |34 1612317 1y
TITLE
- ARMATURE DPERATION ' |
H' SECTION IDEN
VPI SYSTEM N
PART ON
PROCESS TO OBTAIN RESIN SAMPLE SHEET

The ideal time to abtain.a resin sample is while transferring the resin to the

treat tank. This will require only opening the valve on the side of the storage
tank and filling the container.

However, if it is critical a sanple be taken and it cannot be abtained as above,
then it will be necessary to operate the system manually.

To operate manually, turn the key switch on the front of the panel to Maintenance.
On the toggle switch board inside the panel, turn storage tank pressure switch on
(UP). Only put encugh pressure into tank to allow the resin to flow when the
valve on the side of the storage tank is opened. After sanple has been taken,
close pressure valve and switch on the"STORAGE TANK DEPRESSURE™ switch.

FOR USE OF CGE EMPLOYEES ONLY

When tank is at or close to atmospheric pressure, the system may be switched to
automatic. Be sure all switches on board inside panel are in the off position.
Turn keyed switch to automatic and turn main disconnect "OFF" then "ON".

CANADIAN GENERAL ELECTRIC COMPANY LIMITED

\

APP 4204 12/72

ISSUED BY UNIT DATE ISSUED SUPERSEDES

P. Trudell 613 11 QOctober 1983 NEW




Jan 20/82

OPERATION OF V.P.I. TANKS

SELECT PROGRAM 1-2-or 3 ON TANK 1 OR 2 OR BOTH.
TURN "SYSTEM LOCK" TO AUTO.
PUSH PROGRAM START BUTTON ON TANK 1 OR 2 OR BOTH.

MEASURE THE VACUUM LEVEL IN M.M. WITH THE GAUGE. RECORD AND SIGN ON THE
RUN PRINTOUT AFTER 25 MIN.

WHEN THE BELL RINGS, TRANSFER VARNISH TO TREAT TANK.

TANK 1 MINIMUM 2 MINUTES TRANSFER
TANK 2 MINIMUM 5 MINUTES TRANSFER

WHEN TRANSFER COMPLETE, TWIST THE CONTINUE TANK 1 OR TANK 2.

WHEN THE BELL RINGS, TRANSFER VARNISH FROM TREAT TANK TO STORAGE TANK.
REPEAT - TWIST THE CONTINUE TANK 1 OR TANK 2.

WHEN BELL RINGS FOR END OF CYCLE, PUSH ACKNOWLEDGE. HYDRAULIC PUMP
CAN NOW BE OPERATED. PUMP WILL ONLY BE ALLOWED TO COME ON AT THE END
OF A CYCLE, IF THERE IS NO PRESSURE OR VACUUM IN THE TANK.

UNLOCK THE LID ) TO START PUMP PUSH ANY ONE OF "LID RAISE","LID
RAISE THE LID }  LOWER","LID LOCK", OR "UNLOCK LID".
REMOVE THE PRODUCT )

IF LID IS ALL THE WAY UP OR ALL THE WAY DOWN THE HYDRAULIC PUMP WILL
TURN OFF AFTER TWO MINUTES. TO RESTART, PUSH ONE OF THE 4 BUTTONS.

YOU CAN HOLD THE CYCLE AT THIS TIME BY NOT ACTIVATING THE TRANSFER VALVE.
YOU CAN SELECT A NEW PROGRAM PART WAY THROUGH A CYCLE. THE OLD PROGRAM
WILL STAY IN OPERATION UNTIL THE CYCLE HAS ENDED.

IF THERE IS A POWER FAILURE, TURN OFF (THEN ON) MAIN DISCONNECT, THEN
PUSH ONE OF THE START BUTTONS IMMEDIATELY, THEN THE RESET BUTTON.
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Jan 20/82

‘ OPERATION OF V.P.I. TANKS

SELECT PROGRAM T-2-or 3 ON TANK 1 OR 2 OR BOTH.
TURN "SYSTEM LOCK" TO AUTO.
PUSH PROGRAM START BUTTON ON TANK 1 OR 2 OR BOTH.

MEASURE THE VACUUM LEVEL IN M.M. WITH THE GAUGE. RECORD AND SIGN ON THE
RUN PRINTOUT AFTER 25 MIN. )

WHEN THE BELL RINGS, TRANSFER VARNISH TO TREAT TANK.

TANK 1 MINIMUM 2 MINUTES TRANSFER
TANK 2 MINIMUM 5 MINUTES TRANSFER

WHEN TRANSFER COMPLETE, TWIST THE CONTINUE TANK 1 OR TANK 2.

WHEN THE BELL RINGS, TRANSFER VARNISH FROM TREAT TANK TO STORAGE TANK.
REPEAT - TWIST THE CONTINUE TANK T OR TANK 2,

WHEN BELL RINGS FOR END OF CYCLE, PUSH ACKNOWLEDGE. HYDRAULIC PUMP
CAN NOW BE OPERATED. PUMP WILL ONLY BE ALLOWED TO COME ON AT THE END
OF A CYCLE, IF THERE IS NO PRESSURE OR VACUUM IN THE TANK.

UNLOCK THE LID ) TO START PUMP PUSH ANY ONE OF "LID RAISE","LID
RAISE THE LID )  LOWER","LID LOCK", OR "UNLOCK LID".
REMOVE THE PRODUCT )

IF LID IS ALL THE WAY UP OR ALL THE WAY DOWN THE HYDRAULIC PUMP WILL
TURN OFF AFTER TWO MINUTES. TO RESTART, PUSH ONE OF THE 4 BUTTONS.

YOU CAN HOLD THE CYCLE AT THIS TIME BY NOT ACTIVATING THE TRANSFER VALVE.
YOU CAN SELECT A NEW PROGRAM PART WAY THROUGH A CYCLE. THE OLD PROGRAM
WILL STAY IN OPERATION UNTIL THE CYCLE HAS ENDED.

IF THERE IS A POWER FAILURE, TURN OFF {(THEN ON) MAIN DISCONNECT, THEN
PUSH ONE OF THE START BUTTONS IMMEDIATELY, THEN THE RESET BUTTON.

@



ENGINEERING MANUFACTURING INSTRUCTIONS —

NO. 4321 @

. Seetion 10

VARNISH TREATMENT OF OPEN SLOT

AC STATORS BY VACUUM PRESSURE

IMPREGNATION
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GA30

' @ Cénadian

General Electric

supjecT: VPI Cycles cories: E. Rowe
R. Osborne
A. Archer

Peterborough, 11 October 1984

K.E. Logan
Foreman - Units 616/617/618
Armature Operations

The Tertiary Butyl Styrene has been added to the storage tank and v1sc051ty
is now 980 cps.

Please disregard all EEI's issued to extend the VPI cycles and heat the
stators. Please revert to the original specifications for VPI cycles.

Please continue to run sample coils with all stators until further notice.
Please attach the aluminum side plates to all high voltage sample coils.

W.Cf/;:;adworth

Supervisor - Insulation Systems & Shop Support
Armature Operations

ec:

/19-3%7
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Re VPI Resin with Vinyl Tolulene cc J. Crowther
L. Read
13 Jan 1988

R. H. Rehder
P. Ronca
E. Rowe

F. MacDonald

While I was in Schenectady, I had an opportunity to talk to
various shop personnel about their experience with the A50A46%
resin . This resin contains a nominal 134 vinyl tolulene.

The opinion was universal that the vinyl tolulene caused
significant problems on the shop floor. Personnel in the area
complained about the fumes, the smell and a variety of ailments
from headaches to heart attack symptoms.

They suggested that we should consider a separate building for the
VFI tanks if we were to use such a resin. Should we keep Eldg 7 ?

The whole VPI system had been electrically grounded to prevent
sparks. A copper jumper wire was placed across every joint in
every piping system exposed to the resin or its vapours.

An explosive release line had been placed in the tank exhaust
system with a rupture disc to prevent venting in normal
operation.The tank was fitted with a purging system with a blower
to force ventilate the tank before it is opened. A lip exhaust,
strategically placed floor vents , and an enclosed and

ventilated drain booth were also in place. Froblems had been
experienced with exhaust fumes that re-entered the building
through open windows etc.

A vacuum control system had been installed to limit the vacuum to
S mm Hg. This was done with valves on the exhaust from the vacuum
pump and a double redundant sensor system. They were concerned
about the possibility of explosions and boiling off the Vinyl
Tolulene if lower vacuums were allowed. We currently work to 2 mm
while other companies such as Siemens use vacuum’'s at lower
levels (.12 mm). I think optimum vacuum levels are critical to
achieving efficient resin impregnation on high voltage insulation
systems. ( Schenectady only went to &.6 kv.) This concern will
probably be less relevant with the non-mylar VFI system and the
lower resin viscosity.

In any event, we should be facing into the shop situation with
respect to Viny! Tolulene . The resin we are considering has a
25% vinyl tolulene content and thus the problems will be more

severe than those referred to above. We must resolve the

il

A*ﬁn
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question as to whether the technical and economic advantages
justify the necessary safety considerations and the inevitable
background odours. The attached Exhibit 1 summarizes the pros

and cons.

Would you please attend a meeting at 2:30 PM on Tuesday , January
26 to review the above. The meeting will be in the 613 Conference

Room , 2A-2Znd.

W3

W. C. Broadworth
Insulation Systems
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29 Mar 1988 cc K Logan
W Broadworth
T Bulsman
Rob Baker
Plant Engineering

We have 16 drums (about 700 Imp gallons) of MEBE0 epoxy
resin in storage at the Armature that aren’t suitable for
production, and which we want to have disposed. The material is
prackaged in standard weight drums, and has been treated with TBS
“tertiary butyl styrene) to try to control its viscosity. I am

5t sure of the percent content of TBS, but Wayne Broadworth can
probably tell you. This material was removed from the old tank
filling baffles in 1987, or before.

Will you please find out what it will cost us to dispose of
this material. The material cost was written off in 19B7.

Fred MacDonald
Armature
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CANADIAN GENERAL ELECTRI. COMPANY LIMITED
PETERBOROUGH PLANT

pp 3288-8/77

ENGINEERING LABORATORY
TEST REPORT

Dote— 80 12 09

Subject—

L-5918 (5) Polyester

Object of Investigation—

Gel Time Determination for Materials Returned
From Site.

Test No. 5G-34-35
Batch Number Gel Time 824°C - Manufacturing Date
922 (New Catalyst) 395 minutes 78 06 22
922 (014 Catalyst) 385 minutes
928 (New Catalyst) 300 minutes 78 07 12
928 (0ld catalyst) 300 minutes
941 (New Catalyst) 420 minutes 78 10 13
941 (0ld Catalyst) 410 minutes
944 (New Catalyst) 410 minutes 78 10 25
944 (0ld Catalyst) 410 minutes
951 (New Catalyst) 310 minutes 78 11 29
951 (0ld Catalyst) 300 minutes
954 (New Catalysf) 265 minutes 78 12 01
954 (014 Catalyst) 255 minutes . >
cc: J.A. Munro - Unit 614 .
» )
MM
G.P. Jones - Unit 613
J.L. Chun - Unit 613
P.V. Ronca - Unit 752
P.R. Ouimet - Unit 752

an‘na’ L;._

Gordon Youna

| . Report
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COMPANY LIMITED

PETERBOROUGH PLANT

CANADIAN GENERAL ELECTRi.

App J288-8/77

Page 2

ENGINEERING LABORATORY
TEST REPORT

Date— 80 12 09

Subject—

1-5918 (5) Polyester

Object of Investigation—

Gel Time Determination for Materials Returned
From Site.

Test No 5G-34-35
‘Batch Numbers Gel Time @24°C Manufacturing Date
961 (New Catalyst) 330 minutes 79 02 09
961 (014 Catalyst) 338 minutes
962 (New Catalyst} 375 minutes 7% 03 03
962 (0l1d Catalyst) 360 minutes
965 (New Catalyst). 338 minutes 79 03 20
965 (0ld Catalyst) 332 minutes
369 (New Catalyst) 335 minutes 79 04 03
969 (0l1d Catalyst) 330 minutes
970 (New Catalyst) 330 minutes 79 04 1s6.
970 (01d Catalysfg_ 330 minutes
974 (New Catalyst). 330 minutes 79 04 23
974 (0ld Catalyst) 320 minutes
Conclusions— 1. Batches 928, 951, 954, 961, 965, 969, 970 & 974

can be used as 5 hour - gel time materlal

2.

Batches 922, 941, 944 & 962 are not recommended

to be used as 5 hour - gel time material.

Tested by

Gordon Young

Report
AnhrnptnA "\.'—
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most organic solvents; volatile with stcam. Insotuble
in water.

Hazard: Moderately toxic by ingestion.

Use: Medicine.

Availabie also as the isomethepiene lartrate, the hy-
drochloride, and the mucite,

alpha-isomethylionone {gamma-mcthylionone)
14aH20.

Prospcrtics: Slightly yellow liquid; sp. gr. 0.925-0.929
(25/25°C); refractive index (20°C) 1.5000~1.5010;
{lash point 217°F {T'CC). Soluble in 5 parts of 704
alcohol, Combustible; low toxicity, A synthetic

raduct.
Uses: Floral perfumes, particularly of a violet charac-
ter; Ravoring,

lsomorphism. The state in which two or more com-
Pounds that form crystals of similar shape have similar
chemical properties and can usually be represented by
analogous formulas, €8 Ag:S and Cu,S.

“l.mrrugl::,"’m Trademark for isocyanate foam systems.
Available as non-burning, pour-in-place froth, or spray
{oams.

Isoniazid (N-isonicotiny! hydrazinc; INAH; isonico-
linic acid hydrazide) CsH.NCONHNH..

Propentics: “Colorless or  white crystals; odorless;
affected by air and light; m.p. 170-173°C; sparingly
soleble in alcohol, slightly soluble in benzene and
ether; frecly soluble in water. Solutions practically
tieutral to litmus,

rvation From gamma-picoline.
Grade: US P,
Use: Medicine.

| ——

isoncotinic acid CHCHNCHCHCCOOH. Pyndine-
4<carboxyhe acid,
roperties White, practically odorless powder; m.p,
314-317°C (sealed capiliary), slightly soluble in water;
H of saturated agueous solution at 20° 3.6
Ontainers Fiber drums

Use: Synthesis of 1somazid and similar substances.

lson(ifpecaine hydrochloride. Sce mependine hydrochlo-
nde,

“lsonol  C100.7" Ap aromatic remforcing  polyol.
CHsNICH CH(CH,)OH],

Properties Amber hquid.” Viscosity (50°C) 1000 cps
(max.); spgr. (23°C) 1.055. Waler content 0.059,
Combustible

Uses: iIngredient of polyurethane foams, coatings,
scalants, and elastomers; intermedsate in organic
synthesis,

isononyl alcohol CoHyCH0H. A higher alcohol de-
veloped 1n early 1968; used as a basis aof plasucizers
such as dusononyt adipate. Combustible,

ksooctape (2,2,4-tnimethylpentane)  Molecular formula
{CH;)JCCHzCH(CH;);: structural {formulg:

CH;
Cili—C ClL—CH—{13,
(l.‘ll;
A branched-chain hydrocarbon,
Propectics Colorless hquid, sp gr 0.6919 (20 4 C),

fp. =107.4°C, bp 99 2°C: refrachive mdex (n 2041
1.3904; lash pint 10°}-. Insoluble in water, shy uly

Cl;

ISOOCTYLPHENYLPOLYETHYLENE GLYCOL

soluble in alcohol and ether, Autoigmtion temp

TB4°F.

Grades:  Technical: pure;  rescarch;  spectrophato-
mettic.

Containers: 5., 34-pal drums: tanks.

Hazard: Flammable, dungerous fire risk Moderately
toxic by ingestion and inhalution, Explosive limits 1n
air 1.1 10 6%.

Uses: Organic synthesis; solvent; motor fuel, used
with normal heptane to prepare standard mxtures to
determine anti-knock property of gasohine Sec octane
number,

Shipping regulations: (Rail) Red fabel, (Air) Flam-
mable Liquid label,

isooctene CyHy,. Mixture of isomers.

Properties: Colorless liguid: boiling range 190-200 F,
bromine number 137; sp. gr. 0.720 (60 60°F) Ilash
puint below 2008,

Hazard: Flammahle, d;mgcrous fire nsk

Shipping regulations; (Rail) Red label, (Awr) Flammable
Liguid label

isvocty) adipate (CHWOOCCH:CH, ): Plastiu or pro
viding low-temperature stability. Used in calendering
film, sheeting, viny! dispersions, extrusions.,

ispoctyl alcohol (isooctanol). General term apphed to

any isomer of the formula CHusCH:OH 1n which the
cight carbon atoms form a branched chain. Usually
refers Lo a mixture of 1somers made by the Oxo pro-
cess, A selected C; hydrocarbon fraction 15 rea ted
with hydrogen and carbon monoxide in the presence of
a catalyst at pressures up to 3000 psi. The crude
alcohol ts recovered and purtfied

Properies  Clear ligwd. Distillation range 182-
195°C, wt gal 6.95 ib; sp gr. (20 20°C) 0.832, Nash
point (Tag open cup) [EO0°F, Combustible Low
toxcty.

Containers 55-gal drums, tank cars

Uses Ingredeent of plasticizers, intermediate for non-
1011c detergents and surfactants svnthetic drying oi s,
cutting and lubncating ails, hydraviic fMoids ¢ in
solvent, emulsifier, :mnFoamlng agent, ntermedrate for
ntraducing the soocty| group nto other compound.

isnoctyl isodecyl phihalate C,H, QOCCH.CO0C Hy.
Properties Clear hquid sp.ogr (20 20 C), 0.976 flash
point 445 F, combusuble, low toxicity; mild odor
Grade Technical
Containers  Drums, tank trucks, tank cars.
Use' Plasticizer,

isooctyl palmitate C,H, 0OCC, H,,
Properties Clear hyud, sp. gr. 0 863 {20°); acidity 0 2 45
max (palmitic), mosture 0.05¢ max; m.p, 6-9 C;
b p. 228°C (5 mm). Solubie 1 most organic solvents.
Combustible; low toxiety,
Uses: Secondary plasticizer for synthetic resins; extru-
s1on md and plasticizer.

isnoclyIphcnoxypulyoxyclhyIenc ethunol isooctylphe-
nylpolycthylene glycal cther)
(CHL)sCCH.C(CH,) CollusO{CH-):0(C:H.0),
C:H,OH.
Properties: Shghtly viscous pale amber colored hquid;
mly musty ador, mi p-2-5°C, bp 150 C {inital) al |
micron, density 1,06 ool (N ). Combustible, fuw
toxecity
Use: Surface-active agent,
ismlclylphcnylpolyrlhylcnc Elyend cther. Sce isnoctyl-
phenoxypolyoxvethylene ethinol,

Superior numbers refer te Manufucturers of Trode Mack Producty. Fay puge number see Conlens,
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Ontario OCCUPATIONAL HEALTH PROTECTION BRANCH
FIELD VISIT REPORT
Il .-d-'_'-‘_\-\'\
Date: July 4,t1972\
From: R- Flieg]:-, P- Eng-
Plant: Canadian General Electric Company Requested by: O0.H.P.B.
Address: 107 Park Street North Accompanied by: Mr. F. Watts, I.S.B.
Peterborough, Ontario
Date of Visit: June 19, 1974
Contacts: Mr. Dan Abel - Safety Specialist . H,//
Mr. Munson - Manager of Armature o LK Dr. V.L. Tidey (1)
Shop Operations L0 RO B S (3)
Mr. Dan Abel (1)
nazard: Resin Application
Abstract: A visit was made to assess conditions in the stator coating area of the

armature department. No coating operations were observed during the visit.
The company has discontinued this method of coating the electrical coils of
large stators. No directions are suggested.

Within the armature department the stators of large electrical motors are

wound with coills of current carrying wire.

As insulation, the coils are

coated with a polyester material and then the stators are baked in a large
sealed oven. The stators are up to 15' in diameter and up to 3' wide. The
method of coating involves lying the stator on blocks within a large diameter
drip tray, then pumping the reduced polymer through a hose onto the copper
coils. In order to carry out the operation the worlman stands inside the

statorand directs the output of the hose.

The operation normally takes about

1 hour per day and is carried out for three successive days for each stator.
There are about & or 6 stators done in this way each year.
are immersed in a dip tank.) The company supplies the workman with boots,
gloves, and an apron. The polymer used is a General Electric Polyester Resin
No. 9522 thinned by an aliphatic - aromatic hydrocarbon solvent mixture.

o 2 gallons per applications

Consumption is estimated to be about

(Smaller

stators
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During the visit the operation was not being carried out however, the work -
area was examined. The coating operatjon was found to be carried out in a
large open plant area at bays No. 212 and 213 of armature building No. 7.

The company indicated that they were aware of the hazards involved in the //
operation and this method of coating large stators has been temporarily i
discontinued. Plans are now being carried out to utilize a pre-coated copper
wire in large diameter stators.

COMMENTS :

1. The method of coating the large stators tends to place the operator in
the midst of potentially high levels of solvent contentrations. Although
exposure is for a very short period, such levels could be hazardous to
health.

2. It would seem that the company has recognized the hazard involved in

this method of coating laxge stators and has taken steps to discontinue
the operation.

DIREGCTIONS:

No directions are suggested.

- (R G,

R. Flieg“' P. Eng

DIRECTOR
OCCUPATIONAL HEALTH

JuL 4 1974

PROTECTION BRANCH
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! CommunicCy Health St :axds Division,

5th Floor, 15 Overlea Boulevard,
Toronto, Ontario M4H 1A9.

416/965-4066

July 5, 1974,

Mr. D. Abel,

Safety Specialist,

Canadian General Electric Company,
107 Park Street North,
PETERBOROUGH, ONTARIO.

Dear Mr, Abel:

Enclosed is a copy of the Field Visit Report
prepared by Mr. R. Fliegl following a visit te your plant
on June 19, 1974,

Yours truly,

Ao A

H. M. Nelson, P.Eng.,
Occupational Health Engineering.
HMN/be
encl,



APPENDIX K

Document Number and Description

1. RESIN APPLICATION = FIELD VISIT REPORT.....cccoictveerertinsonerereasensonanes JULY 4, 1974
2. UNION NOTES - XYLENE THINNERS. ... cicttttttettittitcatncesirtscissessnmesnsssnss FEB. 25, 1981
3. UNION NOTES- EPOXY 5918-SHELVED.......c.ciitiiiiirnrncivrernrermmersnsosrensannes FEB. 24, 1981
4. PLANT ENGINEERING MEMO -EPOXY DRUMS.....cccttitinrenriarcrerccessnenes MAR. 29, 1988
5. MANAGEMENT LETTER - RE: VPI RESIN WITH VINYL TOLUENE........... JAN.13, 1988
6. UNION NOTES - ARMATURE GLASS TAPE ALLERGY...cccciceiiiiitiininiienann OCT. 29, 1979
7. UNION NOTES - MERCURY SPILL.....cciuiiieiiiiiiiiieneccesaresescasossammrssancsane NOV. 1, 1979
8. UNION NOTES — ARMATURE ACCIDENT .....ccciittieitereciciasareronsesnssnssonsonsesss JUN 5, 1981
9. MATERIAL AND TECHNICAL SYSTEMS DEPARTMENT - MANAGEMENT MEMO AND

EMI #4321 (VPI TANKS).uutueetitiirrincrteterercerensansanersiasosssarsersassssnssssensases MAR 10, 1986
10. MANAGEMENT MEMO- RE: SAFETY ISSUES CONCERNING VPI RESINS. -...........AUG 14, 1986
11. LETTER FROM HEALTH AND SAFETY NATIONAL REP.....cccccevereuiinnecnee. JULY 17, 1989
12. MONTHLY INSPECTION. ...uuitttriiisiincereraceessascecseassasassesssasssasasmsessasnssases FEB. 28, 1983
13. MONTHLY INSPECTION.....cccciiieernccereassessesssssssesssnssssssrsassasssesssssassns NOV. 25, 1985
14, MONTHLY INSPECTION....uciitiiieiieccneteciiessscesssescacsasssssssssssssssssssasasnas OCT. 28, 1981
15. JANUARY INSPECTION. ...uutitiiriuectataeeairiensessccssesasssossssssasssensassnmsenanesss FEB. 13, 1987
16. FIELD VISIT REPORT — ASBESTOS DUST....c.cmiiiriireiieisicnssnnanassaromsssnses DEC. 22, 1976
17. ARMATURE JHSC TOUR....ccciciitrnceaiieiesserersecsarascsrsesscsssescssansessnmmessense MAR. 19, 1987
18. UNION NOTES.....ccnieieiieicieieeratesasscsessscnssscsssssassersrssssnsssassarsssssasssssenssee MAR. §, 1987
19. LETTER FROM DR. BLASTORAH RE: GE EMPLOYEE......c.ccciiiiiiiicniinnn DEC.17, 1979
20. LETTER FROM JBALL.....uciiittiiieriiecneccercnoscosssrsssssesssrasassrssnssanssoassenssses JUNE 1, 1981
21. NEWSPAPER ARTICLE — EXAMINER......cccctvitiitiriiiitsasscssncsnssasasssssassnns JUNE 3, 1981
22. OHCOW LETTER TO J.BALL RE: PATIENT MR. KLUGE......cccccctcetretinnonn NOV.29, 1998
23. FIELD VISIT REPORT — TCE....ccevetireereererernncanssnsossasassessrssassasssrsassnnons APRIL 27, 1981
25. FIELD VISIT REPORT - TAPING OPERATIONS ON MEZZANINE FLOOR ....ccco0u0 JULY 13, 1973
26. SOLVENTLESS EPOXY VARNISH MEMUO....ccccctietimeireresssstrscsssrascssasasnsns JULY 11, 1979
27. FIELD VISIT REPORT - RE: EXPLOSION. . .ccctvttirersisinrorssaariossscassossonans SEPT. 10, 1971
28. MEETING MINUTES: RE: MISUSE OF TOXIC MATERIALS.......cccccceeeen MAY 20, 1980
29. MEMO RE: MATERIALS CURED INNEW OVEN....cccccvitiiivcriercninorannnne APRIL 23, 1987
30. FIELD VISIT REPORT — TOLUENE VAPOUR.....ccccvievirstasssastnssanenesessonanes AUG. 13, 1980
32. SAFETY COMMITTEE MEETING MINUTES.....cccccctiitetcretariencenissnensosen JUNE 17, 1977

33. ASBESTOS AND OTHER CONTAMINANTS CHART (date products no longer used)..date
not indicated
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Chapter 12
TOXICITY, HAZARDS, AND SAFE HAMDL ING

Harold H. Borgstedt
University of Rochester
School of Medicine and Dentistry
Rochester, New York
and
Charles H. Hine
University of California
San Francisco Hedlcal Center

$an Franclsco, California

I. INTRODUCTION. . + o » = » » s s = v s o & = = & ¢
IT. TOXICOLOGY. . + « o o = = s = s o = v & ¢ = = 0 ¢
A. Toxicity of Epoxy Compounds . . - « » =+ o ¢ =

B. Toxicity of Amine Curing Agents . . - . . . »

C. Toxicity of Related Materials . . . - » + » -

D. Toxicity of the Curing Mixture. . « « « = -

E. Toxicity of the Fully Cured Resins. « « = « =

111. INDUSTRIAL HAZARDS. . . . « ¢ o o = ¢ o = = s o ¢
A. Skin Irritation . . « &« « o « o o o = ¢+ s o

B. 5kin Sensitization. . + + « o » ¢ o = o o =0

C. Respiratory Mazards . . « « o ¢« = o v = o r

D. Systemic Effects. . . « o o o o s e v =0 =

IV. SAFE HANDLING . . o o ¢ s & & s = s o = =« & = o @
A. Selection of Materials. . + +» - s « o o & « ¢

B. Selection and Education of Personnel. . . . .

C. Personal Protection . . « « ¢« « s = o = o+ ¢

D. Technical Protective Measures . . . « - « -

E. Remedial Measures . . « « o » ¢ o s & ¢ & = @
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716 HAROLD H. BORGSTEDT and CHARLES H. HINE

low irritating and sensitizing potential of the latteT.

p. Toxicity of the Curing Mixture

puring the curing nrocess of the working mixture the reactive groups
of the resins and the hardeners are progressively consumed, Hence the
roxicity and jrritancy 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, whereas the
almost fully cured resin will be much less toxic. No cases of systenmic

jntoxication after percutaneous exposure to cured resin have been reported.

The curing process is often exothermic which may lead to considerable |
self-heating of the curing mixture. This may cause thermal burns or com=
bined thermal-chemical bumns, especially if the mixture contained highly
caustic liquid-amine hardeners. Self-heating OT external heating may also

lead to the generation of vapors of volatile lou-molecular-ueight epoxy
resins, especially of the reactive diluents, oT volatile amines. poth of
these may Show the toxicity and jrritancy discussed under the individual
components. Accordingly adequate ventilation is a necessary prereqpisite

to the safe handling of these materials during processing. e

’____._-—-————-

£. Toxiclty of the Fully Cured Resins

R

The fully cured resins are practically jpert substances with no
significant degree of toxicity if no unreacted components are present.
Bourne et al. (1) showed that heat treatment markedly reduced surface pH
and the number of bubbles in the finished product. This is an indication

of lowered residual amine content and hence reduced irritancy. Mixtures

allowed to cold-cure under conditions of high atmospheric humidity gave‘——‘—‘ﬂﬂ-jk
the highest pH values.

The fully cured resins may contain up o 1% of unreacted amine hard-
eners [1]. This amount is insufficient to cause systemic toxicity but may
lead to jrritation and sensitization, especially of the respiratory tract,
when finished epoxy resins are subjected to dust-producing operations 1ike
filing, sanding, OF drilling. Joymer and Pegues [45] reported the inci-
dence of severe respiratory jrritation and mild nephrotoxicity in six
laborers who had removed epoxy resin-concrete with air hammers. Although
they could not posicively jdentify the offending agent, xylene, a known
thermodecomposition product of epoxy resins, was strongly implicated.
This hypothesis seems highly unlikelY, however. 1t is hard to accept that
the concrete-breaking operation supplied sufficient energy to decompose

the resin and more particularly to give toxic levels of xyleme. Dust may

12.
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pave beed the carrier of the jrritating agent because there were no further
problels vhen the workers used dust respirators.

skin irritation may also occur when devices manufactured from epoxy
resins are left in contact with the skin for long periods of time. A case
of severe dermatitis in an amputation stump has been reported {1] after
contact with 8 prosthesis patched with an epoxy resin. The prosthesis
csused no further problems after the patch was recured at 80°C for 3 days,
which presumably removed traces of unreacted hardener by further chemical
reaction.

BY thermodecomposition of a cured bisphenol A type of resin, Leong
and McFarland [46] produced vapors that were fairly toxic to rats on
inhalstion. The predominant cause of death was pulmonary edema. The
suthors stated that pyrolysis products may be a potential hazard to workers
in industry. The combustion products of epoxy resins, on the other hand,
vere found to be nontoxic, Thrune 47, concerned with the possibility of
toxic vapors arising from smoldering combustion of halogenated epoxy formu-
lations, found onmly the easily noticed halogens and hydrogen halides but no
phosgene or other unusual or highly toxic substances.

19t. JNDUSTRIAL HAZARDS

Recorded industrial experiences with epoxy resins during the last 3
decades have delineated which of the toxic effects of these compounds are
likely to lead to significant health problems and which are not. The most
important problems are the following:

1. The irritation of surface tissues by components of the uncured
resin system.

2. The sensitization of surface tissues. It must be emphasized here
that the pathological reactions of the skin are not an expression of
systemic toxicity, but a local response, caused by local contact with ir-
ritating agents.

3. Depression of the blood-forming organs (bone marrou).v// s
"

4. Central-nervous-system depression. f//

5. Carcinogenicity v/

Although effects 3 through § are of much less widespread occurrence,
they are potentially so dangerous that they pust be taken into account.
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hardeners has been sporadic and insignificant.

have yirtuzlly no systemic toxicity.

A. Skin Irritation

1 Incidence

A ————
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three effects; evidence of sy remic intoxication causegd DY uminT

The fully cured Tesins "

/-‘

pathological skin disorders (dermatoses) have been observed in many

industries. 1n electrical, electronic, and

jncidence of dermatoses has been rather high [48.

and paint factories it

operators were pore accustomed to handling and

hazardous chemicals [50].
spect; the jntroduction of almost
outbreaks of skin problems im the

The epoxy Tesins

every new

experiences with these materials probably B
jnherent hazards because protective measure
jevel. The first problems were reported on
scale jndustrial production of

in sbout 1947.

the epoxy-T¢

Dernehl [32) savw 14 cases of
jncidence of 34%) in a plant

dermatiti
manufacturing
three workers had to be
The ¢

varied in severity;
to continue work at the amines unit.
yed after 1 year OF less,

four developed skin changes.

cidence of skin irritation and blistering by ethylenediamine {s2}.

incidence of dermatoses among

was twice that during the cool months.

affected industrial workers [51).

metal-bonding operations the
49] whereas In lacqueT

has been much less common, presumably because the

protecting themselves from
are not unusual in this re-
plastic has initially lead to
EaTly
ive the best estimate of the

s had not matured to the present
iy a short time after large-

sip system components had begun

s among 46 exposed workers (an
ethylenediamine. The cases
transferred, others were able

ases requiting transfer occur-

but of five workers exposed for over 3 years,

pernehl quotes from the first recorded in-

The

the vorkers during the hot months (in Texas)

Welcker [53] observed development of sebortheic dermatitis in 14

female workers in an electrical equipment plant.

handled Tepesatedly without protective measures,

assemblies were heated.

of about 10 yards of the work stations whers the

without ventilation
1y handle the materials, Welcker concluded
due tO VApOT eXposures.

were particullrly prone to develop

and problems also occurred in workers who did not direct-

pathnlngical skin changes.

The resin mixture was

and the resin-coated

Since the cases mostly occurred within 3 radius

resins were heat-cured

that most of the

He observed that workers with seborrheic skin

in this
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jrritations were
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study the jncidence was markedly higher in winters probably pecause of lack
of venti.lation.

p1retschel et al. (541 srudied 20 workeTs exposed tO poth resins and
hardeners: The workers were pouring, dispensing, and spraying the
paterials without any prot.ection. pletscher et al. divided thes into three
‘fo\rys: six workeTs never exhibited skin changess eight wotkers showed in”
urni.tt.ent mild oF moderate ckin changes without 1055 of time; sjx workers
showed severe ¢kin changes 1eading t° 1085 of time OT cransfer to other
jobs. The severity of the skin changes did not depend on the duration of
exposure 3° much as on what PletscheT calls nendogenous factors": 2 prore”
ness to develop allergic reactions of the skin. Most of the workers
sensitive to epoxYy resins and hardeners were 2150 sensitive to such mateé”
rlals 3% formalin and flooT WaX. Impro\lement of handling rechniques T
duced OF 'prevented the occurTence of skin Symptoms. even in 3 nusber of

previously sensitized jndividuals.

1n 1957 Grandjean {55, 56] investigated the incidenc® of dermatoses
1l factories panufacturing electrical equipment. The operations were
pixing of the Tesins, manual oT mechanical pouting, casting and renovel
of excesS uncured resin fro@ work pieces py wiping or lateT: when hnrdened.
by tooled removal. The workbenches a5 well as the tools, clothes, and
pands of the operators were found to be cnntaminated. organic solvents
were employed for removing materials from the skin. UndeT these circulm-
stances the incidence of dermatoses classified as wglight" was 213 and of
ngevere" dermatoses 27%, for @ total jncidence of 43%. Contact with
13quid resins ©F their components was responsible for this jncidenc®-
Anine vapoTrs were sampled 2% the work stations and savariably found tO be

pelow the 1imits of measurement (0.15 ug/l of 8iT).

Malten 1571, jn 1956, opserved ap jncidence of about 10% among workeTSs
in an aircraft factory . pourne =t a1. (1} inspected TAAmeTOuS gactories in
Great pritein and gound the rates of jncidence to vary from 20 1O 100%.
They relate 3 personal c.ommunication by Reynard, uho'estimted the inci-
dence of signs of dermatitis in workers in an automobile-body piant to be
pear 100%. SimilaT rates of jncidence jn various yndustries have beel
reported by Bourné et al. (1 58-60) and numerous other workers {48, 54,
s1-70). 1In most cases jt is not <lesF which components of the Tesit
systers caused the trouble.

These ratheT high rates of incidence reflect early indust.'rill experi—
ences, 0ot generally, present ones. 1vo factors mainly contributed to

the decrense: much bette? technical safety precautions of the xind to b¢

pr—— p——r————r—
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120 HAROLD H. BORGSTEDT and CHARLES H. HINE

discussed later and the development of much safer hardeners, such as the
slkanolamines, amine salts, and amine adducts.

2. Symptomatology

Because the symptoms of surface-tissue irritation caused by epoxy
compounds, hardeners, and the curing pixture are very similar, they can be
considered together. Furthermore, in the usual industrial exposures, it is
generally not possible to separate the effects of the individual components
because all of them are handled at the same time by most workers.

Contact with liquid materials leads to the rapid development of more
or less sharply localized lesions in the affected areas, mostly over the
hands and the arms. The severity of the 1 sions depends on the nature of
the material, the duration of exposure, the means emplioyed to Temove the
materials, and endogenous factors.

The nildest cases of contact dermatitis show erythema, swelling, and
often pruritus, which may be intolerable. In more severe cases there is
early vesiculation, weeping of the moist lesions, and, later, crusting and
scaling, punctate erythema, and folliculitis. Scratching of pruritic areas
often leads to excoriations. 1In the most severe cases there may even be
outright, more oOr less deep, necrosis and exfoliative dermatitis. The nail
beds are particular danger zones because complete Temoval of the offending

agents may be difFicult or impossible. Serious paronychias have been ob-

served [1]. Bourne et al. {1, 59] described two cases in males where resinfiHﬂEE;}

material was transferred, while urinating, from the barrier cream-protected

hands to the, of course unprotec:ed, genitals with "unfortunate results.”

pirect splashes of liquid materials in the eyes cause, depending on
the material and the amount involved, conjunctivitis and pain, and in
severe cases corneal damage. The "halo effect” and the inability to focus
described by some affected persons is due to corneal edema, usually caused

by amine hardeners.

Grandjean [56) distinguishes two stages of jrritation. The initial
stage, which may last from a few days to several months, is characterized
by, erythematous itching patches, located predominantly on the face and the
upper extremities. Recovery takes 2 to 3 weeks and is accompanied by
scaling. Cessation of work is usually not necessary. The sites of
eruptions in the second stage, which follows the first if contact is con-
tinued or resumed, ase the same. The lesions are papulovesicular and

severely pruritic. This leads to scratching, breakdown of the vesicles,
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Work must be discon:inued if this

tions--in short, & wet eczema.
rs over several weeks, with scaling. patch

or both in so many cases that the

gncoris
stoge is reached. Healing occu
tests show sensitivity to resins, amines,
secondaTy lesions should mostly be considered 3as sensitivity reactions

rather than signs of primary jrritation.

differences in the sensitivity of the skin have been de-

r amine splashes on the skin
on the first few con-

Individual
scribed [1}. Some workers tolerated Tesin ©
owed minimal reactions
XpOSUTES without ill effects.
to mech-

without 411 effects; others sh

tacts and were then able to tolerate further ¢

her this is due t0 immunological processes OF

it is not clear whet
snical toughening of the skin. This effect, however, appears to be less

common with the components of epoxy-resin systems than with other indus-

trial chenicals. 1t was noted very ear
the skin changes caus
Sometimes the time course of the oc-

e will provide the necessarty clues,
tation on sensitivity reactions

1y [53] that jt is often difficult

or impossible to separate ed by primary irritation

from those caused by sepsitization.
curence of the dermatoses after exposuT

put often the superimposition of direct irti
ut diagnosis impossible.

)

or vice versa makes 8 clear-c

s evolved or applied during the curing process, exposure to 1\

1f heat 1
vapors leads to hamful effects on the skin and the respiratory tract. The

amines are generally considered to be the Worst offenders, but, since heat

k. is generated by or applied 0 the complete resin mix onlY, the epoxy ¢om=
y the monomeric reactive diluents, ®ay also cause oTF at
cker [53) already observed that although

jved, the face is most consistently

pounds, especiall
least contribute to jrritation. Wel
hands, BIMS, and the neck may be invo
and most severely affected. 1n morris' experience (44, 71] the central
. third of the face (nose, adjacent portions of the cheeks, upper 1ids, and,
'* ! especially, the eyelids) was most commonly afected, Savitt {70) also e®-

phasized the particular sensitivity of the eyelids. In more Severe expo-

sures the eyes themselves maYy pe affected, and conjunctivitis may develop-

Care sust be gaken in the diagnosis of the demmatoses to exclude those

her chemicals used in manufacturing,

caused by other factors, such as ot
phenol (711), and fungal

cleaning agents {including certain 50aps containing

infections.

Aropatic amine hardeners oT 1iquid mixtures containing them may stain

the skin yellow of brown.
cids or anhydride-type hardeners may sub-

Some of the solid organic 2
heat is applied. The vapors may permeate

lime from the curing mixture when

v e ’
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and the materials may sublime and persist, thereby

nonprotective clothing,
€., clothed) body areas

occasionally causing dermatitis of unexposed (i
[44, 72).
Neoplastic skin changes have not been observed in humans, but the

results of the animal experiments discussed earlict should be remembered

because of the potential seriousness of this hazard.
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This delegation of U.E. members from Peterborough are here to put forward
problens encountered with the Occupationsl Health and Safety Acty, an far
as monitoring the workplace and investigating health problems of workers.

The company where we work, Canadian General Electric, has a company doctor
to monitor workers who come in contact with hazardous substances. These
workers are told that they have to submit to medical monitoring by the
coapany doctor if they work with hazardous substances. This company moni-
toring is a complete medical, over and above medicals done by the workers
own physician. These medical reports are not kept completely confidential,
as the company safety unit (composed of management personnel) have access
to these medical reports.

In the case of Cadmium workers who have had high levels of Cadmium in their
blood. The company has provided ventilation in all silver soldering Jjobs,
where the Cadmium problem originated. The workers were put on a monitoring
syatem where they submit to continous blood tests for traces of Cadmium,
instead of the workplace being monitored. Since the company had put
ventilation into operation they assumed the problem of Cadmium was clesgred
up. (o worker still had high Cadmium levels in bis blood. This worker
was the only operator in this particular silver soldering area, so there
was no other worker to compare him to. Since this problem the economic
eituation has lead to a work short.agé in this area and the job has been

shutdown.
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The Joint Committee has not received any reports on continuous monitoring
of these areas, other than the initial tests to substantiate the fact that
the workers were being exposed to Cadmium. The committee was involved in
the initial setup of testing by the Department of Labour Health Branch.

This testing was done after the ventilation system was installed.

In the case of Asbestos workers, medical monitoring was being done on
workers and not continous monitoring of the workplace. Again the workers
were compelled to submit to complete medicals by the company doctor instead
of being given a list of test to have done for Asbestos and sent to their

own family physician.

In the case of four workers who worked with cutting oils, the workplace

was not monitored. Material Safety Data Sheets on the cutting oil is very
vague and gives no real chemical information. But the four workers have
broken out with serious skin rashes, some worse than others. They contacted
their own physiciun who sent them to the only skin specialist in feterborough,
who by chance, works in the same clinic as the company doctor. The company
doctor along with the skin specialist have concluded that these workers

have a hereditary skin disease - all four are different diseases according

to the skin specialist.

The cases I have mentioned were brougit to the attention of the union mem-
bers of the committee by the workers involved bucause they became frustrated

and felt that the job was causing their illness. These incidents are not
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classified as accidents and reported to the Joint Committee. All accidents
and incidents reported to the Plant Hospital should be sent to the Joint
Committee and the Union members of the committee should be afforded the
opportunity to investigate all accidents and incidents. We have
questioned 'why' we have to receive permission from the Company's Safety

Unit before being allowed to investigate any problem?

As for Designated Substances, workers are again submitted to complete
medicals by the company doctor not their own family physician. This is

an infringement of a4 worker's right to medicul examination by a doctor of
his own choice. Inspectors have interpreted sec. 7-2 (d) (e) of the
Regulations on Designated Substances, to mean a company doctor not worker's

family doctor,

As for monitoring the workplace, the committee has no input as to what

kind of monitoring is to be done on Designated Substances. The committee
is informed of test arter they are taken by the company's Safety Unit.

The company's Accident Prevention Specialist does this testing. This
specialist has little to no experience in workplace monitoring and received
only a few days training on how to calibrate and use the monitoring

equipment . , : v

These cases are to show you the frustration that is cncountered by a
Health and Safety Committee member representing workers in a large
multinational corporation. The company has a complete advisary attitude

towards union members on the committec.
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The executive of the union along with the Safety Committee members Tepro=

senting the workers have taken our difficulties to the Ministry of Labour.

This meeting consisted of area manager, Ernie Chapman and his manager,
Jim Nelson. Both agreed there was a problem in the operating of the
comnittee but nothing has been done to correct the problems.

The Act has to be changed in many ways to protect the workers of Ontario.

Material Safety Data Sheets on toxic chemicals have to be more explicit,

as to chemicals used in their compounts.

The workers have to be given back their rights, to medical examinations

by a doctor of their choice.

With the Act and Regulations as they now stand, companies are trying to
set up a perfect work force with the help of a company doctor. These

doctors are paid completely by the company.

If a worker becomes ill after a number of years on a Job he is removed
from the job with no further checks of the workplace. Ewidence of this
was when a worker had Larynigitis which cleared up when he was off the
Job (CO2 welding)}. This worker's own .physician concluded that the fumes

from the welding caused his problem. So the company doctor had him
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removed from his job. This worker tried to file a compensation claim
through the Plant Medical Services but the Manager of the Plant Safety
Unit stopped the claim. The union is now handling the case of the

worker.

Medical monitoring is being substituted for workplace monitoring. Wor-
kers are still being used as guinea pigs to detect workplace chemical

hazards.

We would like to see legislation changed which would force companies to

glve the workers complete chemical information on hazardous materials.

Workers should have the right to medical examinations by a doctor of
their choice where Designated Substances are concerned. These doctors
would then send a report to the company stating whether a worker is

fit for employment, fit with limitations, or unfit and the amount of

toxic chemicals found in the worker's body, if' Lhis be the problem.

Joint Committees must be allowed to investigate all accidents and
illnesses without any restrictions being placed upon the committee

members representing the workers.

This Act was initiated to protect-the workers of Ontario. It is being
lost in the Political Football Field with Government and Big Businesses

- again the worker is coming up on the dirty end of the stick.
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We are told repeatedly by the Department of Labour inspectors that under
the 'Internal Responsibility System' our committee is expected to search
out, identify and obtain corrective action on any problem in the work-
place. These inspectors feel that they need only do a cursory inspection
once every six months or so and all other problems will be resolved

through commlittee action.

1t

Although this arrangement looks fine on paper, in.real life it is some-
thing short of preposterous. As example of how dangerous this sort of

program can be, I will give you two instances.

l. In mid 1979, I reported a problem of ékin rash among workers on a
particular machine using 'Steel Kut 0il'. I was very concerned over
the long term risks. At that time I had only limited data on the
substance in use, but it is considered carcinogenic and this I

reported to the committee.

Out of that meeting a letier was sent to our Head Nurse to ask
that anyone reporting a skin problem from that area be referred

to the company doctor immediately.

We later removed this issue from the minutes under the supposition

that the problem was now under expert surveillance.

Approximately six weeks ago I was doing work on another problenm
when I ran across a man who is seriously ill from a rash contacted

on that Job in question. He had lost a months work over his

e
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condition although there was no compensation claim involved, Now,
over a year later he is stjll suffering considerably although he
has been off that particular Job for several months and his cone

dition is slowly improving.
¢
I now have record of five men who have had reactions. to the chem~ -

ical involved. Actﬁally, everyone who I have found to work on it

has had a problem, more or less severe.

This man who was severely affected was treated at Plant Surgeﬁy
several times but never referred to t?e plént doctor. VWhen I
directed him to the plant doctor, the response there, was. a
refusal to consider any chemical invelvement. So much for

'internal responsibility’.

I have called in the Department of Labour and the Department of
Health. I also have arranged for compensation claims to be

filed through our Union Office.

Incidentally, the symptons this one man is showing are the
classic ones that are the forerunner to skin cancer. This
could have been avoided if we as union representatives had at

least equal.authority to our opposites on the committee.

'Internal Responsibility System' is an unworkable premise under

the present legislation.
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2. May 20, 1960 ~ I reported an incident at a regﬁlar meeting where a
worker was seriously poisoned by Toluene solvent fumes. This
happened about two hours after I had procured respirator kits for
men on the day shift on that job. Even though supervision knew of
the extreme concern I had over the job in questior, .no one bothered

to ensure the second shift was wearing respirators.

A brother to the stricken man had died of a stroke several months
earlier and so wﬁen this worker began feeling similar symptons he
panicked and that panic probably saved his health and possibly his
life as wéll. He was off the job and in "Emergency" at Civic

Hospital within the hour.

At our next meeting I recounted this accident and made several
recommendations to prevent a re-occurrence. These were agreed to

by all six péople at the meeting.

The company chairman refused to have the minutes tgped or dis--

tributed.

At the following meeting he identified the passages, that in his
estimation, were inadmissable. These I changed to his direction

even though I felt it was not necessary. r

I rewrote nine pages of minutesiand:-once again he stopped publi-
cation of those minutes. They were never allowed to be distri-

butede I had them typed by the union but when I offered a copy
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to the Department of Labour inspector, he never accepted them either

and refused to comment on the issue at any time,

To this date there have been little or no changes in the handling

and use of solvents in our workplace.

In August 1982, I again raised this issue because two workers have
suspected nerve damage to their hands, possible from using solvent

to wash their hands.

From that meeting a letter was written in bulletin form by members
of management and sent to the head of Safety for authorization.

That bulletin was reported missing at the September meeting.

From the research I now have on hand I am very concerned that we may be looking
at a problem that is far greater and more serious than most people suspect.
Management's seeming reluctance to deal squarely with the issue might be more

than carelessness or a careless attitude.

Solvents such as Toluene often have benzene as a contaminent, and so should be |

treated as a possible carcinogen

During the five years of our committee only two or three items have been for-
warded by management. All of these (perhaps ﬁhree) came from the company

hygienist who resigned and left the company shortly after his submissions.

It is obvious to union representatives that we have to do the job by oursolves.

Only by searching out the problems and securing the facts and then, more or
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less threatening the company, can we be sure of getting rectification on many

problems,

This sort of constant warfare is toc trying on the individuals concerned. We
need more and better legislation with equal authority vested in union repre-

sentatives as well.
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i e Toronto, Ontat. , M/A 1T7.
¢ W Ministry of
J Labour

Telephone: (416) 965-3211

March 15, 1983.

Dr. W. R. Paul,

Manager,

Occupational Health,
Canadian General Electric,
1420 Dupont Street,
TORONTO, ONTARIO.

MeH 2B2

Dear Bill: Re: C.G.E., Peterborough

Please find attached copies of two briefs presented to
the Ontario NDP Task Force in October 1982 by the United Electrical,
Radio and Machine Workers of America.

They were referred to Mr. John Turmer, MPP for
Peterborough by Miss Jill Jones, Treasurer, U.E. Local 524, 527
and 540 on January 14th, 1983, with a request for a written respense
by the appropriate Minister. The Minister of Labour advised
Miss Jones on February 16th that he would respond when he had fully
reviewed the subject matter.

The concerns seem to apply to the C.G.E., Peterborough
plant and most of the responses will need input from you and C.G.E.
staff. Also attached are a series of questions raised by a member
of Dr. Robinson's staff.

It would be appreciated if you would review these documents
and as soon as it is convenient contact Dr. Debow of this Branch so
that he and Dr. Waddell, the Occupational Health Branch field
Consultant, may meet you and any other persons to prepare a response
for use by the Assistant Deputy Minister and Minister.

Your help and cooperation will be very much appreciated.

With kind regards,

Yours sincerely,

/ 7'}‘17:, - ~V'--"'"r'-.<T x_,c,f .féA-/ /”é-:*"ﬂ

7N P Y o fy . - Pgter L. Pelmear, MD, FFOM, COCBOM,
(thrtis = JokE i g Director,
/ VU oot il Occupational Health Branch.
PLP/bc . - .
Bttach. - Teetecos Ko Cono

c.c. Dr. G. Debow
Dr. W. Waddell
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MEMORANDUM TO: Dr. P. Pelmear
Director
Occupational Health Branch

FROM: Leona Lang
Executive Assistant
Occupational Health & Safety Division

RE: CGE Peterborough

Please review the attached briefs on Medical Surveillance and Workplace
Monitoring (Brief # 1) and the IRS (Brief #2) and provide the answers for the
following questions. I have been asked to prepare a response for the Minister. A
reply would be appreciated as soon as possible.

Brief #1: Medical Surveillance and Workplace Monitoring

(1) Are there any control programs in place in this company? for what
substances? Do the terms of the program(s) require a medical by the company
doctor? Was the health and safety committee involved in setting up the control
programs and agree to the choice of doctor for medical surveillance? Do the
workers have the right to a medical by a personal physician in the case of (a)
regulated substances (b) other toxic substances {ex. cadmium?) What is the
company's policy with respect to the choice of physician for medical monitoring?

(2) Cadmium {(page 1)

- During what period did the company conduct silver soldering?
- Was the operation shut down? When? In all parts of the plant?

- When were the workers put on continuous monitoring for cadmium?

~ What did monitoring include? Was monitcring done by the company
and the Ministry of Labour?

- How many workers had blood levels, when?

- There was air sampling for cadmium done by Occupational Health
Branch on March 24, 1982 in the coil winding department in Bay 13.
Was this the first time this was done? Was there any continuous or
follow-up monitoring?

- Has Occupational Health Branch ever investigated a cadmium
problem previous to March 24, 19827



- Why did it take until September 24, 1982, (6 months later) for the
Occupational Health Branch report to be completed?

- When was ventilation installed (for cadmium)? Where? Was it
effective in lowering cadmium levels in blood? If not — why not? If
yes — how effective?

- Do workers wear respirators for cadmuim operations? - (before and
after the incident)

~ Did a worker still have high cadmium levels in his blood after the
ventilation was installed? What level and when determined? How is
he now? What were air cadmium levels before and after ventilation?

~Was there any monitoring on other workers done after the high blood
level was obtained after the ventilation was installed? if not - why
not?

if yes, when?

(3) Asbestos (Page 2)

- Did Occupational Health and Safety Branch do any bulk samples or
Air Quality Assessments for asbestos — when? results? What areas?

- What is the nature of the ashbestos work done? Before? Now?

- How many workers had to have complete medicals for asbestos? By
Who? When? Any positive results?

{4) Cutting Oils (Page 2, Brief #1) (Page 1-2, Brief # 2)

- When did the operation using cutting oils commence and when did
rashes start appearing? How many are/were exposed to cutting oils.
How many had rashes?

- Did the company physician ever see any of the workers with skin
rashes? Is it true that the man who was severely affected was
treated at Plant Surgery but never referred to the plant doctor? If
not why not? Is he still employed? What is his condition now? Does
the company doctor have any medical records on the 5 cases of skin
rashes? (Page 2 Brief #2) Are the symptoms displayed in this one
case a forerunner to skin cancer?

- The Occupational Health Branch investigated for a skin rash claim
on March 17, 1981 — no orders suggested —no further action —why? (If
workers had reported this problem to company since 1979?) — (this
information is needed to answer the question as to why the workplace
was not monitored)




- The Occupational Health Branch investigation of September 14, 1982,
resulted in advice to the Occupational Health Branch re cutting oils —
and the company agreed to change the cutting oil. Has the company
changed the 0il? —has this been verified by Occupational Health
Branch or Industrial Health and Safety Branch?

- Can you provide information on the workers who have hereditary
skin rashes? Can we prove these rashes are not occupationally
related? (Ipresume this information cannot be released in any
subsequent response I prepare?)

- What are the chemical components of Steel Kut 0il? Is it
carcinogenic?

(5) Monitoring

I understand there are no provisions under the designated substances
regulations for health and safety committee input regarding the kind
of monitoring to take place or worker rep accompanyment during
monitoring by the company (is this correct?)

In the case of sampling and testing by Occupational Health Branch —
can we confirm that worker reps accompany the hygienist?

Can we confirm who does the monitoring for the company? Does the
company Accident Prevention Specialist do the monitoring and what
are his/her qualifications?

In order to answer the allegation that medical monitoring is
substituting workplace monitoring it would be helpful to have a brief
outline on all sampling done by Occupational Health Branch in past 5
years-for what? Any way we can determine what kinds/frequency of
monitoring done by the company?

(6) Welding Fumes (Page 4)

~ Has Occupational Health Branch done any investigations for welding
fumes? What areas? When? results?

- Is there proper ventilation for welding? Is it in use? Did
Occupational Health Branch ever suggest orders for ventilation for
welding. Do welders wear respirators? Is it necessary ? or does
ventilation clear the fumes. Did this particular worker wear a
respirator prior to his laryngitis? Are they available if needed?

- Any information available on the Manager of the plant safety unit
stopping a WCB claim for welding fumes? (p. 5) - if not, can we obtain
this information? What is the conditin of the patient now?

- Did the company doctor remove him from the job? When? For what
reason? Was he given another job?

- Frequency of monitoring by company for welding.



Brief # 2 Internal Responsibility System
Toluene (or toluol) (page 3) I've seen it spelled both ways - which is

corrrect? Are they two different substances? What is toluene used
for? Is it still in use? When discontinued?

When was the worker allegedly "poisoned”? Was he hospitalized?
How is he now?

Was his illness attributed to toluene?
Has there ever been air sampling for toluene? When? Results?
Is it a possible carcinogen? (benzene?) (Page 4)

Are there any other solvents in use in this workplace -how are they
handled? (page 4, Brief #2)

Any information on two workers with nerve damage to hands from
washing hands with solvents? Are rubber gloves and respirators
routinely used when workers use toluene and during the use of other
solvents?

Liont

Lecna Lang



@ Canadian . oo
==s) General Electric | secmion

107 PARK STREET NORTH, PETERBOROUGH, ONTARIO, K9J 785 — TEL: (705) 748-8486

March 23, 1983.

Peter L, Pelmear, MD,FFOM,CCBOM,

Director,

Occupational Health Branch, Ont. Ministry of Lahour,
Occupational Health and Safety Division,

400 University Avenue, 7th Floor,

Toronto, Ontario.

M7A 1T7.

Dear Dr. Pelmear,

I received a copy of your letter to Dr, Bill Paul the Corporate
Medical Director of GE, We appreciate you sharing the copy .of the
two hriefs presented by the United Electrical Radic and Machine Workers
of America in Octoher 1982, During Octoher and Ncvember we certainly
L.adl lots of indications in Plant Medical Services tliat in fact some
briefs had heen prepared and presented but this is the first opportunity
J kave had to see and review the actual material presented by the URL,

When Dp. Waddell called mie about a week ago indicating tlat tlere
ould be some material table on tl.e floor concerning confidentiality
in Peterborougk, I wrote an immediate reply and that reply still stands.,

T wonld like to stress o yon that I came to CGE abhout five years
ago new to occupational medicine but well seasoned in dealing and working
with medical care delivery systems, I have heen heavily involved in
all organizational levels of medicine and spent a larce part of my time
as "Chief of Staff" of Peterborough Civic liospital, My initial presen-
tation to GE was on the confidentiality of medical materials. Because
of our larzce nursing staff here at GE Peterborough we have spent a lot
of time here internally discussing confidentiality.

In addition, long hefore I came on tlie scene, CGE Peterborouzl. was
committed to a good level of Plant Medical Services delivery and
monitoring, They have had detailed monitoring programs in place for
beryllium and uranium for about twenty years. They have also had lead
and mercury under surveillance for a number of years prior to 1978.

The company lias provided when the work force was suitable, 24 hour a day
coven day a week nursing ccverage with immediate doctor availability,
Dir, Thompson, an internist, Nr. Dalton, an internist and -Dr., Cyril
“aclsaac are threec community dcctors who have Lad input inte CGE prior
tc my arrival here.

oo 2/

CANADIAN GENERAL ELECTRIC COMPANY LIMITED %‘““
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£ Einued,....ss

Dr, Trossman has done beryllium and uranium examinations for
approximately ten years for CGE,

There's a few important points that should be made here:

1) The employce in fact does hLave the option for any designated

or non-designated substance where examination is required to

go to his family doctor and have this examination done. In fact

our receptionist here will set up the appointments for the employees
+o have this done. We would have at peak working time approximately
400 people under surveillance for beryllium and uranium plus 120

for cadmium, 10 to 15 for lead, some 20 in the Plating department
where there arc problems with inhaled products and some 40 to 45
welders. Approximately 1/3 of these people will see Dr. Trossman

*

for their medical. Approximately 1/3 will come here to Plant
Vedical Services and will he seen by myself., The remaining 1/3
go to their own family doctors for tl.eir medicals.

2) W have cet up a full release of information segip of forms and

we use these dilizently. We are quite ppepargaAwi s the family

doctor, with the employee, or with tlie eniployee and a union person
jf tl.ey come together, any of tlie information or material we collect.
T am sure history will document Lere, that this is in fact correct.
My committment to any employee partaking of either the paramedical
or the medical surveillance in the CGE is to contact him directly

if anything is abnormal or out of line. I have endeavored to do

this 1009 of the time.

3) Gne of the points that T Lhave held to and I think will probably

he justified and I am surec this causes some concern within the

working force of CGE is that paramedical services of surveillance

will he done througi. Plant sMedical Services. There is hoth a

guality of care and a cost factor to this, To give you an example

we have three large lahoratory units in tlie city of Peterborough.
All three units have to send material outside to places such as

London Lab to get some of the work done. Tle normal readings,

the methud of reporting and the alerting of abnormal readings are
all handled differently by each institution. My committment to

CGE is where possible to use Ministry of Labour services sucl. as

for urine lcads, urine bherylliums ete., For the rest of the services

-

we necd some direct input into the provision and the quality of care.

As indicated in #2 we are quite prepared to chare these with the

employec, with the employee plus-a union representative or on

signed rclease of information to the employee's family doctor or if

he wishes, directly to the unjon,

R V4
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sntinued....

4) Running through these two briefs seems to be the theme that union
people have not been involved., I would like to stress to you as I
did iﬁﬁéonfidentialitygﬁfﬁat in fact I feel they have heen heavily
involved, I have met with the UE executive in entirety two times
a year over the last three years. There has been no management
attending these meetings., I have outlined to them my goals and
objectives for the year that 1 have presented to management and
have had their input. In addition to this as each designated
substance or each substance such as cadmium that has caused us
concern, I have met with the health & safety people and have
given them all the information I have. I make copies of any reports
that I have that I am working on and T lLave also given them all
the hackground material that I have access to. The peculiar thing
is that til.ey have done the same for me, I think it is fair to say
tliat if it hadn'!'t heen for one of the health & safety workers the
cadmium may liave mone unnoticed for anotler € or & montls. In
that instance I am very proud of tl.e way Plant Medical Services and
the Health & Safety group reacted in the City of Peterhorough.

I think in fact we have demonstrated some leadership and to stress
again that the Health & Safety people from UE were heavily involved
in that,

') In the second paragraph of tlie initial presentation it is implied
thiat medical records are not kept confidential and tle company's
safety unit have access to those medical reports. This is not
true, Safety people have no access to medical records,

6) There is a running theme through the report that the quality of
monitoring done hy some of the Health & Safety committee is not
adequate. It is true that we had a hygienist here until about
two years ago. J would like to stress to you that I have direct
access to an industrial Lygienist through corporate GE with a
Nr, Roly lHoseine, MNHe has with kim additional staff that we have
called in here from time to time to help ns, Dr. Hoseine has been
liberal with Lis time and extremely wise with his advise. While
we have missed having a hygienist here in tlie last couple of years
management has indicated, and I have supported the fact the type
of person that comes in here that is a hygienist is very critical.
The right person has not been available to this time. The past
two years we have had lots of input from Dr. Hoseine and Larry Ball
has done an exceptionally fine joh in terms of the air monitoring.
I would support the quality and the integrity of his work,

4/ ...,
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continued....,....

With these Six basic points in pPlace let me try and address the
questions you have asked., I will not repeat the above information,

From brief #1 - point #1: We have control programs for beryllium,
uranium, lead, mercury, noise, trichlorethlyene, cadmium, plating,
epoxies, asbestos and to a gmall extent, welders, Medical delivery
system is outlined in the above items., The Health & Safety Committee
has been heavily involved in setting up any new control programs, The.
employee has the rights as listed in the points above,

Cadmium: Silver soldering is an on-going process when within the
CGE Plant. We found a silver solderer about two years ago who developed
pneumonitis which we were able to track down and relate to cadmium in
the solder, Appropriate air sampling was done, urine sampling done,
hlood sampling done, masks supplied, work site re-arranged and on-going
monitoring. In tlis particular instance we continue to sce the worker
on this job regularly for urines and yearly for blood :and pkysical
examination. This gentleman has elected to come to Plant Medical Services
for his medical. The operation was not shnt down. On tracking through
the use of sgilver solder, we found some 8 to 10 places in CGE where
~ilver solder is used. TlLe heavy users of silver were put on a urine,
lood monitoring and Yearly physical examination and those people in
tlie surrounding, area were sufveyed with urines, We continue to monitor
these work sites, Ve occasionally. from time to time have mild rises in
urine cadmium at which time the safety representative and myself will_ go
to the work site and try and determine the cause, Monitoring includég
cadmium levels at the work site, cadmium urines and hloods in the worker
and physical examination. .‘From time to time approximately 20 workers
would have had hlood levels done. The work done in March 24/82 was to
confirm the follow ups and problems we were having. There has been
intensive follow up in monitoring., The occupational health branch
through Dr. Waddell has heen notified of our handling of cadmium, I
cannotl explain to you why it tock the Occupational llealth Branch about
siX months to complrt:cthe report , The initial episode was handled and
worked on within the first two weeks. I can assure you that we continue
to run into spots where cadmium is being used and having to set up new
parts of the program. I would like to stress to you that the company
has made a committment to try and remove the cadmium silver soldering
if possible. They have spent a lot of time and expense in the last
Yyear experimenting with solder without cadmium, Ventilation has heen
npgraded, I would indicate in Somec areas, a great expense, and has been
extremely affective in lowering cadmium levels in the blood. Workers do .
wear respirators for cadmium operation. 7his was not so, prior to the (f:
incident or should I say rather it was not enforced prior to the incidert
but certainly is now.

5/cenn..
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We have one worker, and I have shared this with Dp, Waddell from the
time we got into this, who continues to run high urine and high blood,
The Ministry of Labour came in and did some comparative samples to be
sure there is no obvious problem in the vieinity, This gentleman is an
extremely good employee who does not smoke, eat, or drink in his work
site and handles himself very well, We are unable to explain the cadmium
in his blood and urine. 1In addition to this following three weeks of
holiday time at Christmas, his urine and blood cadmium were higher than
they were hefore. Following up on this we had hisg house reviewed and
family, with their consent, all sampled for cadmium. In addition to
this I have shared all this information with this gentleman's family
doctor and with the family doctor, negociated to have Dr., D, Boyle, an
independant internist who deals in endoerinology, see this gentleman,

I have shared all the information we Lave on cadmiunm and we meet with
this gentleman on a regular basis and hLe continues under intensive
monitoring, All this material lias been shared with Dr. Waddell, The
on-going monitoring is intensive until we are sure the hloods return

to a normal level and the urines are within normal level, As with
other monitoring as we start to get acceptable values then the surveillance
time is spread out. The majority of people involved in cadmium at the
present time are having urine test done about once every three months.
If in fact their urine is up then they are brouglit back for a repeat
urine and hlood, £

w.oahestos: Asbestos was under surveillance at the time I came to
Plant Medical Services. A lot of asbestos used to be used & the
committment was to remove all ashestos from the work place. My

- understanding is there is a very minimal amount of hoard asbestos

available at the present time. There is one brand of wire that has

some ashestos in the insulation, In addition to this we have a large
number of pipes that are covered with asbestos. We have done medicals
chest x-rays, and pulmonary functions on those people exposed in any

way to ashestos. This included minor things like using ashestos aprons
and asbestos gloves. To my understanding there was one gentleman with
chronic ohstructive lung disease who was contesting the fact that he was
turned down as not having ashestosis.

Cutting Oils: This is an extremely interesting prohlem and in fact
was all documented with Dr. Waddell. Although the union indicates many
cases there were in fact three cases presented liere. All three were
seen after discussion with the family doctor hy Dr, Ryan, It is my
understanding that the diagnosis in the first gentleman was vitiligo.
The diagnosis in the sccond gentleman was systemic lupus, The third
gentleman while he did not have a rash when he came to see me he .
certainly gave a history of a oil conpatible rash on his groin. This
had settled down completely, You should understand that tliesc gentlemen
were seen here, were seen by their family doctor, and then were seen by
b».Dr, Ryan,

6/.....
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do and I can see while their may be some concern from the union point
of view of collusion but in fact Dr, Ryan was agreed to by the family
doctors of the employees involved. I realize through employees coming
Lo Plant Medical Services in fact this problem had not been cleared up,.
I invited the three Health & Safety workers from the UE to discuss it.
I tried to outline for them the reasons for my stand and' the support that
Br, Ryan was giving and also support from the three family doctors. I
offered them any independant outside opinion that they would like to
get. They were not prepared to indicate an outside expert source,

It is my understanding that tliey have referred this on to Workmen's
Compensation and T cannot tell you the outcome of it. I will have

a year ago,
Monjtorine: As indicated in tke prcamble, members.of the Health &
Safety committee have a direct input into the medical monitoring,
From the time a substance is identified, they have all the input that
I can zive them. It is my understanding that sampling and :testing hy
the Occupational Healt], Branch worker representatives accompany the
‘fety people, I would like to stress that medical monitoring only
pports work site monitoring only supports work site monitoring.
The air sampling for bElelium;'trichlorethlyene,-asbesbos, cadmium
ete. all play a part in our.program.

Welding Fumes: (Fumes from products witl, vinyl chloride and trichlor-
ethilyene drifting through the welding are have had
extensive follow up here.)

The worker who indicated respiratory problems was never pinned down

s a Workmen's Compensation type of incident, The ear, nose & throat

doctor said that because of circumstantial evidence he probably should

be removed from his Jobh,

A brief explanation of company doctor removing anyone from job,

It has been an agreed to policy that where limitations are given to
Plant Medical Services either from the family pPhysician, a specialist
referral, workmen's compensation etc. that these recommendations will
he discussed with the employee plus a union representative and I will
do my best to explain to Lim what will happen if these recommendations
are in fact implimented, Once there ig agreement among the employee,
the union representative and myself‘in terms of what they will mean
then these are written down ajl—tre g particularrbf Lis medical chart
indicating that these are limitations. On this basis alone the employce
is transferred out, My feeling is in this case the doctor in charge

P 30604
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of the case was relectant to say this was related to welding fumes., I
presume this is why it was not put through as Workmen's Compensation
but would look to the Workmen's Compensation people in the building to

from very intense in some areas to hardly any at all., It is one of our
objectives in the year 1983 to bring all welders under surveillance,
This is going to take us a little time to get in place, It will be in

line with the inclusion of chromium etec. in the use of 11 new substances
suggested for regulation,

Brief #2:

The allegedly poisoned worker in toluene ( Lynden Jackson ) was taken to
St, Joseph's Hospital, I was allerted within a few minutes of thig happening
and called the family doctor and the neurologist in charge of the case,.

fact was taken to the hospital within the five or ten minutes of his quiting
time. His illness wag not- attributed to toluene- It was attributed to
small vessel disease, There are a lot of solvents including trichlorethlyene
ised in the work place. We have spent a lot of time dealing with these.

¥ ave sent out brochures to employees requesting that they use the standard
:t. _ning agents rather than the solvents., We have done a lot of in-service
:ducation with first line managers. We have reviewed all the cleaning
igents within the Plant to make sure they are capable of doing the work

hey are supposed to do, I have no information on nerve damage from washing
1ands with solvents. There is no doubt that they are defatted and a lot

f time mucl: more Suseptable to epoxy and other rashes. Where necessary it
floves are available for solvent workers and certainly respirators are %
upplied for people who have to work with toluene. '

want to thank you for the opportunity of replying to these two briefs,
ny other information I can obtain for you I would be more than happy to.

Yours sincerely,

Dr, D, D, Curtis,
Consultant,

Plant Medical Services.
)C/bam
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2 Dr. P. Pelmear, Date: 1983 April 22
Director,
Occupational Health Branch,
Toronto.
From: Dr. W. R. Waddell, M.D., File:
Medical Consultant, . Qi
Occupational Health Branch, , ‘.- APR 2 6 1983
Kingston. (\V*ﬁ' :
C o | DIRECTOR
_\/L . OCCUPATIONAL
Re: C.G.E. Peterborough 7 j ] HEALTH BRANCH

Oon 83/04/13, a meeting was held at C.G.E. - 1420 Dupont Street
in Toronto to address the concerns raised by the U.E. about
C.G.E. Peterborough in briefs presented to the Ontarioc N.D.P.
Task Force on Occupational Health & Safety on 82/10/05.

Present at this meeting were: -

pbr. G. Debow, O0.H.B. Toronto

Dr. W. Waddell, 0.H.B. Kingston

Dr. W. Paul, Corporate Physician - C.G.E. Toronto

Mr. R. Hosein, Corporate Hygienist - C.G.E. Toronto

Dr. D. Curtis, Plant Physician - C.G.E. Peterborough

Mr. R. Bergey, Occupational Health & Safety Manager -
C.G.E. Peterborough

Mr. L. Ball, Safety Analyst - C.G.E. Peterborough

Page #1, item (1}

Most of the points raised in this paragraph are ceovered in
Dr. Curtis' letter of 83/03/23 (copy enclosed}). In the 4%
years that I have dealt with this company, I have found that
they monitor both the workers and the workplace. Such
monitoring is done as needed depending on their assessment
of the hazard. I am aware that programs exist for lead,
mercury, asbestos, beryllium, uranium, cadmium, trichloro-
ethylene, MOCA, silica and wood dust. As outlined in Dr.
Curtis' letter, the company is flexible in terms of the
choice of a physician by the workers.

Page #1, item (2) Cadmium

See Dr. Curtis' comments on pages 4 and 5 of his letter.
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To my knowledge, C.G.E. Peterborough has conducted silver
soldering for decades. The matter came to my attention
during a visit on 81/04/09 (see 0.H.B. File #41781CMOW -
copy enclosed).

The operation was not shut down. The provision of local
mechanical exhaust ventilation at all silver soldering
operations throughout the plant was suggested with an
appropriate order. It is my understanding, that this order
was issued and complied with by the company within a short
time of its issuance. Cadmium exposed workers were examined
for evidence of cadmium toxicity within several months of
the time of my visit of 81/04/09. I think the monitoring
included a medical examination to include the determination
of blood cadmium and urine cadmium levels. The necessary
specimens were taken under the supervision of the plant
medical department. The actual determinations were done
using both private laboratories and the Occupational Health
Laboratory. More than 100 workers had cadmium levels
determined in the course of this screening procedure.

I also addressed cadmium exposure in this plant during a
visit of 82/01/27 (see O.H.B. File #46782AMOI - copy
enclosed). E. Stefov addressed cadmium exposure in the
plant on 82/03/16 (0.H.B. File #13582CEAA - copy enclosed).
O.H.B. did an Exposure Assessment for cadmium in the plant
on 82/05/17 (E.A.R. #34082CA0OB ~ copy enclosed}. C.G.E.
hired a private contractor to do an Air Quality Assessment
for cadmium at one work station in the plant in November
1981 (see comment #5 O.H.B. File #46782AMOI). I have no
knowledge of previous 0.H.B. Air Quality Assessments for
cadmium in this plant but my records only go back 4% years.
I am not aware that the company has done any continuous

or follow up monitoring. I am not aware that O.H.B. has
ever investigated a cadmium problem previous to 81/04/09.

I do not understand the meaning of the first question at
the top of page 2 of Ms. Lang's guestionnaire. My first
visit to the plant re cadmium was on 81/04/09 and the report
of that visit is dated 81/04/15. Similarly, my visit of
82/01/27 is dated 82/02/01 and E. Stefov's visit of 82/03/16
is dated 82/03/19. The Air Quality Assessment of 82/05/17
is dated 82/06/09.

As stated above, mechanical exhaust ventilation was installed
at all silver soldering stations within the plant shortly
after the cadmium problem became evident in April 198l1. As
cadmium has a half life in the body of about 10 years, it

is unrealistic to expect the installation of ventilation

to lower blood cadmium levels in a short time. In fact,
blood cadmium levels are not a particularly good indicator
of recent cadmium exposure and the question would better

be addressed to urine cadmium levels. In any case, it will
be some time before elevated cadmium levels return to normal.
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When I examined the first work station involving cadmium on
81/04/09, the worker involved had only just been supplied
with respiratory protection. Previous to this, he had worn
no respiratory protection. Subseguent to this he did wear
respiratory protection as did one other cadmium exposed
worker whose urine cadmium was found to be elevated.

I do not believe that the initial worker of the visit of
81/04/09 ever did have an elevated blood or urine cadmium
level. One worker at another silver soldering station, was
found to have an elevation of both blood and urine cadmium.
The actual results of this testing are considered medically
confidential. The remainder of the gquestions in this
particular sub-paragraph are addressed in either Dr. Curtis’
letter or my own Field Visit reports. The patient was well
when his high urine and blood cadmium levels were found

and that to my knowledge, he remains well to this day.

The next sub-paragraph has also been addressed in previcus
comments and/or documentation.

Asbestos

The asbestos hazard was assessed by O.H.B. personnel on a
number of occasions in the past 4% years (see O.H.B. File
#14079DEAA; 21179EEAB-M; 12479GMOB; O.H.L. #17583; 01880BEOB-M
and 29782DMOW - copies enclosed). Both Bulk Samples and

Air Quality Assessments for asbestos were done as per the
attachments. The nature of the asbestos work done is also
described in the attachments. At the present time, the only
asbestos in the plant is present in the form of old pipe
lagging. I believe that 400 workers have had medicals for
asbestos by Dr. Curtis within the past several years. I

am aware of only 1 case of asbestosis at C.G.E. Peterborough.

Cutting Qils

See O.H.B. File #09079%9EMOG; 18179EEOB-M; 36681AMOW; 18782IXAA;
0O.H.L. #19663 - copies enclosed. To my knowledge, the
company has used cutting oils for decades. There is some
controversy about when the rashes appeared. Dozens of men
would have been exposed to cutting oils at various locations
throughout the plant. For the plant in general, I have no
idea how many have had rashes. Dermatitis, is of course,
extremely common in 0il exposed individuals. The specific
incident mentioned in the brief involves visit #18782IXAA.
Three workers were said to definitely have a dermatitis.

Two of these dermatitides were not occupational in orgin.

I believe the company physician did see the workers' skin
rashes. The remainder of this sub-paragraph is addressed

in Dr. Curtis's submission. It is my understanding that the
worker who did develop a definite cutting oil dermatitis is
well and working at the present time. I do not believe that
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Dr. Curtis felt that this man's dermatitis appeared to be
pre-cancerous.

No orders were suggested with regard to the skin rash con-
cern of March 1981 (#36681AMOW) because no definite cause
for the dermatitis could be identified and the use of the
coolant appeared tc be within acceptable practices of
industrial hygiene.

It is my belief that in fact the cutting oil incident
#18782IXAA resulted in the o0il being changed within a few
days of the time of the visit. This has not been verified
by the Occupational Health Branch and I cannot speak for the
Industrial BHealth & Safety Branch. I was told by Dr. Curtis
on the telephone that the company had changed the oil.

The workers with the "hereditary skin rashes" were not
present at the time of the visit. One was said to have
vitiligo and the other is said to have systemic lupus
erythematosus. I do not believe that these diseases can
be occupationally related to cutting oil.

The safety data sheet for Steel Kut 0il is attached. It
does not mention carcinogenic properties. In general, it
is wise to minimize skin contact with oils because of the
carcinogenic properties of some.

Monitoring

The first subsection under monitoring would better be
addressed by the Legal Branch or the I.H.S.B. For the past
yvear I have requested that our A.Q.A. technician make a
Union contact while making a plant visit such that some
input into the testing procedure might be made. Mr. L.
Ball, makes it a practice to have a Union Rep with him when
he does short term Drager tube testing.

Subsection 3 - Mr. Ball does the Air Quality Assessment

for C.G.E. Peterborough. He has a background of some

length in the safety field. He has received a one week
training session in C.G.E. - Toronto. He works under the
direct supervision of the corporate hygienist, Mr. R. Hosein
and it is Mr. Hosein's belief that Mr. Ball's work is
accurate and reproducable.

Subsection 4 - This question is so broad as to defy a simple
answer. The Occupational Health Branch has done a variety
0of air sampling in the plant over the past 5 years (the
attachments represent only some of the work which has been
done). The kind and frequency of the testing done by the
company is governed by their perceived needs. The question
of medical monitoring vs workplace monitoring is subject

to endless debate. Because toxic agents can enter the body
via inhalation, ingestion and skin absorption, it should be
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obvious that monitoring the workplace air cannot completely
replace medical monitoring now or ever.

Welding Fumes

See 0.H.B. File #00979AEaA; 18079BEAB; 29082HMOW and
18982KA0B - copies enclosed.

The Occupational Health Branch has investigated welding
fumes - see attachments.

There is proper ventilation for welding. Sometimes the
workers do not use it. To my knowledge, the Occupational
Health Branch has not suggested orders re ventilation for
welding. The welders do not wear respirators. It is not
necessary. The particular worker did not wear a respirator
prior to his laryngitis. Respirators are available.

Mr. Bergey denies having stopped any claim for compensation
for welding fume. Such claims for compensation are initiated
by the family physician and have nothing to do with Mr.
Bergey. I believe that the patient is fit at the present
time.

As noted in my Field Visit report, the patient went back to
his old welding job.

I do not know the fregquency of the monitoring by the company
for welding fume.

Toluene

See O.H.B. File #05880GMOW. Both toluene and toluol are
correct. They are the same substance. Toluene is used
for many purposes, most often as a solvent. It is still
in use.

The worker was exposed to toluene fumes on 80/05/07. He was
hospitalized. I do not know his present condition.

His illness was not directly attributable to toluene.

No air sampling for toluene was done. The operation in-
volved in this incident is very intermittent. If proper
work practices are followed, toluene exposure would be
minimal.

Toluene can contain trace amounts of benzene. Benzene is
suspect of carcinogenic potential for man.

Many other solvents are in use in this workplace. They
are handled according to the hazard controls outlined in
their respective safety data sheets.
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The last sub-paragraph involves health complaints which
are unknown to me or to the plant physician. Impermeable
protective clothing and respirators are worn when required
as a hazard control as outlined in the appropriate safety
data sheets.

o=

W. R. Waddell, M.D.,
Medical Consultant,
Occupational Health Branch.
WRW/pc

Encl.
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Telephone: (416) 965-3211

March 15, 1983.

Dr. W. R. Paul,

Manager,

Occupational Health,
Canadian General Electric,
1420 Dupont Street,
TORONTO, ONTARIO.

M6H 2B2

Dear Bill: " Res C.G.BE., Peterborough

Please find attached copies of two briefs presented to
the Ontario NDP Task Force in October 1982 by the United Electrical,
Radio and Machine Workers of America.

They were referred to Mr. John Turner, MPP for
Peterborough by Miss Jill Jones, Treasurer, U.E. Local 524, 527
and 540 on January 14th, 1983, with a request for a written response
by the appropriate Minister. The Minister of Labour advised
Miss Jones on February 16th that he would respond when he had fully
reviewed the subject matter.

The concerns seem to apply to the C.G.E., Peterborough
plant and most of the responses will need input from you and C.G.E.
staff. Also attached are a series of questions raised by a member
of Dr. Robinson's staff.

It would be appreciated if you would review these documents
and as soon as it is convenient contact Dr. Debow of this Branch so -
that he and Dr. Waddell, the Occupational Health Branch field 3
Consultant, may meet you and any other persons to prepare a response
for use by the Assistant Deputy MJ.nlster and M.m.lster

Your help and cooperation will be very much apprec:l.ated

With kind regards,

Yours sincerely,

Peter L. Pelmear, MD, FFOM, CCBOM,
Director,
Occupational Health Branch.

PLP/bc

Attach.

c.c. Dr. G. Debow J_AS;D

Dr. W. VWaddell
.58
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March 11, 1983.

Pr. W, R, Waddell, c.c, Boh Bergey
Ministry of Laheour, Bruce Martin
400 University Avenue, Jim Gooloy
Toronto, Ontario.

M7A 1T7.

Dear Dr, Waddell,

Thank you for your phone call the 10th of March 1983. I
am deeply disappointed in the UE letter to the minister re: confidentialit:
in Peterhorough.

As I indicated to you on the phone and have stressed through
our Plant Medical Services, confidentiality to me is critical.

Plant Medical Services in Peterhorousght is a self contained unit.
The only keys for Plant Medical Services are with Joyce Mather, Head
Nurse, and myself. The only time there is access to Plant Medical
Services is when there is a nurse or myself here. Security does not
Lave a key to Plant Medical Services. ITn addition to this we have
our records located in the nurses's office. This door is locked when
we go out of the building. The locking of the medical records lias
heen a standard procedure from the day I arrived here. When we
realized that we would have to leave some charts out such as charts
on the receptionist's desk for work the next day, we change the
locking systems so there is no access to this building unless there
is nurse supervision,

Joyce Mather and T have heen meetins twice a year with the
full executive of the UE, without any management people present,
Luring these meetings over the last tliree years I have tabled with
them for discussion, the paper on confidentiality which reflects
my approach to relationships here at CGF Peterbhorouch. In addition
to this we have explained to tke wunion how we are approaching
attempting to maintain confidentiality,

The most disturbing part about your phone information, Dr., Waddell,
is that I have never heen questioned at these meetings about our
confidentiality or how we are handling ourselves.

cee /2

CANADIAN GENERAL ELECTRIC COMPANY LIMITED

Pec v Wer- a533 €
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About a year ago we brought all personnel files down to
Plant Medical Services and retrieved all medical information Chat
was in them. I can recall being questioned probably two or three
times in the last year, particularly by union representatives who
are going out with employees being bumped on 1310 about confidentiality
but my understanding the explanations being received have always
heen satisfactory and in fact are not causing any universal grief,

I am disappointed that the UE have elected to use this approach
rather than come directly with their concerns. We are more than
tappy to meet with any of them to talk about individual cases and
to try and rectify things. I assure you that if there is a leak
of information from here I want to know about it and it will be
stopped. I also want to assure you that 1 have no knowledge of
information of "leaks" from Plant Medical Services to management.

As T indicated to you on the phone I would be interested in
seeing a copy of the letter UE wrote to the Minister. I did not
receive a copy. I would also bhe interested in a copy of the
minister's reply,.

I hope the ahove information is some help to you. Thanking
you again I remain,

yours sincerely,

bDr, D, D, Curtis,
Consultant,
Plant Medical Services.

DDC/bam
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February 16, 1983

Ns. J111 Jones

Treasurer - Local 540, 527, 524

United Electrical, Radio & Machine Workers
0f Ontario

203 Reid Street

Peterborough, Ontarfo

KsJ 3p7

Daar Ms, Jones:

Tha Honourable Claude Bennett, Minister of Municipal
Affairs and Housing, has forwardad three briefs to my attention,
thr?ugh the Honourable John Turner's Peterborough constituendy
offica.

As all three briefs fall within my Ministry's juris-
diction, I will be responsible for responding to you directly.

1 will, houever, ask you for the time that {s
necassary to respond accordingly. The task 1s large, but be
assured that ] will be pleased to 2nswer your briefs after
considerable thought and review.

Very sincerely,

. 1
P T e e

R. H. Ramsay
Hinister OCCUPATIONAL HEALTH
¢c: The Honourabla Claude Bemnatt AND SAFEW mwsmn
The Honourable John Turner FEB 17 1983
TAMO ASSISTANT DEPUTY MINISTER
RLE Ko.

Mitsl "TRY UF LABOUR
INDU TR AL HEMLTH & BAFETY
BRANCH

FEB 21 1983

OLLUPATIONAL HEALTH &
SAFETY DIVISION

i
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and Housing

February 9, 1983

The Honourable Russell H. Ramsay
Minister

Ministry of Labour

14th Floor

400 University Avenue

Toronto, Ontario

M7A 1T7

Dear .
I am enclosing three briefs which were submitted to the
Speaker's constituency office following an Availability
Day in Peterborough. As the only Minister present,
the briefs were sent to me but, since they are within
the purview of your Ministry, I am forwarding them to
you for response.

Y dre sincerely,

Enclosure

cc: John M. Turner, M.P.P. MINISTRY OF LABOUR
Peterborough RECEIVED

Speaker

Legislative Assembly FEB 15 1983

OFFICE OF THE MINISTER

|

FILE CODE
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DEPARTMENT OF HEALTH

-DIVISION COF INDUSTRIAL HYGIENE- Plant Visit Report
Memorandum to:
Pr. J.G. Cunningham, Date: Deccember 19, 1257
Director.
From: H. l.. ..elcon
Plant: (anadizn Ceneral Elactric Requested by: I»r. Tom Lister, Scfety
Surerintendent,
Address: Park Street, Accompanied by:
Peterborousn, Cnterio,
No. Employees: M.- F.= Date of Visit: December 1C, 1957

Total
Contacts: ©bir, L°ster
Hazard: wWitrate szlt bath, asphalt, tar

Company to be notified by:
Bring Forward: Take no Action:

Copies to: pr, Bulmer

In the building examine. zbout 100 ft. x 350 t. x 25 £t. high with an
opsa mezzenine flcor zbout 40 ft. 2 350 ft. at 2 out 15 ft. zbove ground Iloor,
lzrge industriel motors and zseneralcrs are buil®, Secause ol the type of operations,
there iz no flow of materials, so indivicdual omcrations were citudied.,

Some op rstions not considered hazardirus vere lé%uer &ioring in 2 small
+ank usin~ 2 telu rnz solvent, solder meltine on rmatures, asphalt ~uring in =
ventilated oven and 2 tar dipping operstior.

L. the amealing area of *he pl.nt, cop.er bars Jormed into coils are
v Cegreased by im ersion in a2 standard trichlorethyl ne degreaser about 3 ft.
£t. x 5 ft. de p, then scaksd in a2 codium nitrste~nitrite hauvd about £ f£t. =
S Ft, ~+ 750 ¢ F, znd finally quanched in .t r for cooling, Ons or two loads ot
coils ave rocted in tlis way per & hour -hift, The tanks cre sepgqrated by 2oout

2 ft, sach with the salt bath bhetween the other two,.

The degr aser is covered when not being used an' appear d “co be fMactioning
normally. The salt tank is opened only for lcading and unloading, the area around
the tath is kept reasonably clean, .n the operator is very careful lovering the
charge inte *he bath. The salt contciner is emptied once every six months for in-
spection and cleaning. “hen the bars are que=nched, clouds of steam are given ofif
that so to he roof an ther roll along tae reof to part. of the mezzwidne floor,
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stezn from the cuanch just as it veaches tne roof, This is considerad 2 gocd

Tt w2s cugresied thzi 2t least 15 ilnuies te silowcl boticesn degrecsing
of ports end pluzeing in the orly tellh, to ensure co caplste driring,

Coils tint hzve besn azrnalt costed are wound with cloth tape in

ansther section. ioess csphzlt et thie corners of tle coils qg Lnrmsd ioiF /'/
vsing 2 aseted iren., Tiis o;;*\:t*_or causes hansmr soole 2néd Sumes to be given
02f 2t go up ic tha mezsenine floer, Severzl complaints have Leen registered,
b pecple woTking on thils uprer .._oor, to ewe irritation, nose, threcat and chsst
sorenass, ani & “eeling cI tiredness at .the end of the day. The workers affected
2221 Lheir source of srouble i3 tas burning below them, Jluir se2ing the Sumes
T weurld believe they could be Irrivaiing.

T+ was suz~ested that a loczl exhaust system be designed for the
burning arsc. It 1-:as f 21+ thai an exnzuss hezder be sei up with 2 flexible
1ead for sach kench 22justzble for the t-pe cf work handled. With this set
up most of tiae fumes cm.lc’ be captured but work would not be hampered. If siz:
nch lezds evhausted at 100 ofm were used it should be pes :5ible to keep the
ares cleared,
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Parliament Buildings,
Toronto 2, Ontario,
Decenber 18, 1957