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OCCUPATIONAL CANCER

many scientific studies have been carried out
In connection with workers in tire and rubber
manufacturing facilities

some have identified mortality above that
expected from a range of cancers

often cannot be attributed to one specific
chemical due to multiple workplace exposures




| eukaemia

lonizing radiation and benzene exposure are
established environmental and occupational
causes of leukaemias

also an association between leukaemia
mortality and exposure to butadiene



Malignant lymphomas

several substances and agents used In rubber
iIndustry linked to malignant lymphomas

asbestos, benzene, ionising radiation,
chlorinated hydrocarbon solvents, wood dust

among others




Bladder cancer

bladder cancer: common occupational cancer;
20% of all bladder cancers may be
occupationally caused or accelerated

rubber industries | |
main suspect = aromatic amines. Examples:

2-naphthylamine

benzidine

4-nitrobipheny!

3,3- dichlorobenzidine

4,4-methylene dianiline (MDA)
4,4-methylene-bis-2-chloroaniline (MOCA)




2-mercaptobenzothiazole (MBT)

elevated risk shown for:
multiple melanoma
large intestine, bladder, and lung cancers

Increased incidence of:
allergic contact dermatitis

MBT and its derivatives are used as
stabilizers in some rubbers and plastics




1.3-butadiene

manufacture of synthetic rubbers and plastics
(e.g. styrene-butadiene rubber SSBR), |
polybutadiene, several thermoplastic resins)

cancer tumours at several organ sites at ALL
exposure concentrations in test animals: esp.
lung but also liver, ovary, mammary gland

also bone marrow toxicity, testicular atrophy,
ovarian atrophy and developmental toxicity.

genotoxic / mutagenic potential




N-nitrosamine hazards

suspect human carcinogens

created mainly during vulcanisation process,
when using certain accelerators

high levels measured near:
salt baths containing nitrite and nitrate
ultra-high frequency (UHF) equipment
extruders, calenders
final product and storage areas




N-nitrosamine hazards

a special concern because of potency

Induce tumours in nearly 100% of test animals
over a broad dosage range - this Is rare

produce malignant tumors in practically all
organs of diverse test animals




OTHER CHEMICAL HAZARDS

cancer Is not the only Issue

rubber products typically start out as a “rubber
compound” - a mixture - e.g. a rubber polymer
(natural or one of many synthetics) blended
with fillers, plasticizers, antioxidants, process
alds, activators, accelerators and curatives

many of the chemical ingredients are
hazardous, toxic chemicals

many more untested and unknown
both an environmental and a safety concern




Solvents

rubber cements and latexes (e.g. used to coat
fabrics for a variety of applications)

toluene, ethyl acetate and cyclohexane are
common solvents for these processes

rubber cements are commonly used as
adhesives

hexane, heptane, naphtha and 1,1,1-
trichloroethane are common solvents for
these products, but hexane is being
iIncreasingly replaced because of toxicity
concerns.




Airborne hazards

respiratory Irritation / sensitization / allergies

symptoms: chest tightness, shortness of
breath, reduction in pulmonary functions, etc.

emphysema: common in the industry
often multiple chemical exposures

any exposure to rubber dust or particulate can
potentially cause or contribute to problems




Dermatitis and allergic reactions

skin reactions frequent among workers In
direct contact with rubber and rubber
chemicals including:

Irritant contact dermatitis;

allergic contact dermatitis,

hives;

aggravation of pre-existing skin diseases;

other (less common) e.g. dry skin, heat

rash and de-pigmentation




Dermatitis and allergic reactions

most common = irritant contact dermatitis;
caused by acute exposure to strong
chemicals or cumulative exposure to weaker
Irritants: e.g. wet work, solvents

less common = allergic contact dermatitis; a
delayed allergic reaction to accelerators,
vulcanizers, anti-oxidants and anti-ozonants
used in rubber manufacture. These chemicals
often remain present in the final product and
may cause contact dermatitis in both the end-
product user as well as in rubber workers




PHYSICAL HAZARDS

chemical hazards are not the only health and
safety concern



Radiation

radiation increasingly used in industry: UV,
microwave, ionising radiation



Noise

noisy equipment: noise-reducing enclosures
may be very effective in certain instances

e.g. silencers fixed to air-exhaust ports

can often be reduced by better maintenance,
enclosure, design or good work practices to

consider noise control before hearing
protection




Effects of heat stress in hot
environments

many rubber processes are hot; ability to
control body temp (through sweatlng)
changes with temperature, humidity, air
movement, conditioning

heat exhaustion: heavy sweating, paleness,
muscle cramps, tiredness, weakness, fainting
dizziness/headache, nausea/vomiting

heat stroke (oral 39.4C): rapid strong pulse,
hot skin, throbbing headache/dizziness;
nausea,; confusion and unconsciousness

heat stroke = a medical EMERGENCY




Musculoskeletal / Repetitive Injury

back and upper body disorders most common
but any muscle, joint, tendon, ligament, nerve
can be affected

repetitive or cumulative trauma disorders can
occur especially In tire manufacturing

ICEM guide to ergonomics and repetitive
strain injury (available in English and French)

remember: risk factors = force - frequency -
posture




Natural rubber

natural rubber latex (NRL) is widely used In
medical gloves, devices, and equipment

gloves may be powdered with cornstarch, or
treated in a chlorine solution to render the
surface less sticky - easier to don

NRL allergy Is growing problem

severe sensitization can be acquired to NRL
even leading to deaths in some cases




A Short History Lesson



Pre — 1970s

Accidents and fatalities viewed as an accepted risk, a
cost of doing business

Health and Safety viewed as strictly a management
prerogative

Regulations tended to be detailed and prescriptive
Regulators saw themselves as enforcers

Safety programs emphasized personal vigilance;
personal protective equipment; “domino” theory

Accidents typically blamed on (careless) workers




1970s

Accidents and fatalities increasingly viewed
as unacceptably high

Growing awareness of occupational diseases
Pressure to change from unions and governments
Health and Safety becomes a shared responsibility

Main workplace safety program becomes the
Joint Health and Safety Committee (JHSC)

Accidents typically blamed on management




1980s
Disappointment that (lost time) injury rates are not falling
Bhopal accident: fear of major industrial accidents

Frequent response by management was to
create parallel systems and multiple lines of authority

First serious attempts to create health and safety audit
and continual improvement systems

Major growth in health and safety professions:
iIndustrial hygienists, ergonomists, safety engineers

Accidents typically blamed on anyone not present
at the actual accident!




Industrial Hygiene Approach



1990s
Fatalities and lost time accidents still high
We searched for the “quick fix” or the “magic bullet”

Drug testing, behaviour-based programs, ISO 9000 (1987)

Management systems approach to health and safety
(including Process Safety Management) takes hold

Search for “leading” indicators (as opposed to trailing) begins

Regulators talk of “performance” rather than “specification”
standards. Unfortunately, often code for outright deregulation.

Accidents typically blamed on the “bad apples”







2000s
Lost time accidents and fatalities still high
“Sustainablility” and “Corporate Social Responsibility”
OHS management systems mature and start to integrate
Further attempts to write standards for decision — making
Re — visitation of joint approaches (JHSCs)

Regulators continue to try to target “poor performers”
based on faulty indicators

Accidents typically blamed on decision making processes




Internal Responsibility

(Internal Control)



- Right to Refuse (shut down)
- Right to Participate
- Right to Know

... BASED ON TRUST






“Due Diligence”

- a legal defence

- the argument that one has taken every
precaution reasonable (possible) in the
circumstances

- must be demonstrated with hard evidence

- policies on paper, by themselves, not enough




Safety Management Systems

What management systems need
to be In place to prevent a failure
— an accident ?

How can workers and their unions
work with management to make
sound decisions in HSE ?










What we need more of ...

National Level
- Unions Consulted on National legislation
and regulation

International Level
- EU, WHO, ILO, OHSAS, ISO, GHS, REACH,

GRI, UNEP ...

- tightly link OHS and Sustainabllity




Control of Hazardous Waste

tire and other rubber industries produce
significant amounts of pollution and industrial
waste



Control of Air, Water and Ground
Pollution

volatile organic compounds such as solvents
(@ human health and environmental hazard -
some are ozone depleters) require emissions

control equipment e.g. a solvent recovery
system

leaks/spills contaminate soil and groundwater

fumes or smoke emitted from curing process
can carry unreacted chemicals, plasticisers,
mould lubricants and other materials




Reduction and Re-use of Waste
Rubber

scrap rubber nearly impossible to re-process
because of vulcanisation

however can be reused or re-cycled (e.qg.
recapped tires, ground tire "crumb")

disposal of scrap or waste rubber products
has become a world-wide problem (e.g. waste

tire “mountains” - also a public health and fire
hazard)




A Sustainable Rubber Industry

advance green Chemistrg, process safety
management and other best practices

social dialogue with ICEM and its affiliates

accept responsibility for environmental,
economic and social costs of productlon

hire and advance women, indigenous,
minority and equity seeking workers

promote recycling and re-use

educate governments and public about gas
and oll as a basis for value-added production

support chemicals regulations and programs




... Thank You!
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