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Occupationa health and safety includes:

e Occupational
Health:
— Medical

management of
worker health




e Occupational
Hygiene:
— Recognition,
evaluation and

control of hazardous
materials

and agents

8 www.crboh.ca/




e Occupational
Safety:
— Prevention of
unintentional

Injuries and losses
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Occupational Health and Safety

Part 1. Hazard Recognition
the hazard kingdom

Part 2 Hazard Evaluation
energy thresnolds
risk assessment

Part 3 Hazard Control
legislation
the controls hierarchy
examples




Part 1 - Hazard Recognition




Classes of Occupational Hazards

e Chemical e  Biological

4 b -
. 2 e Mechanical
 Physical Agents
Hazards

e Ergonomics




Workplace Hazardous Materials
Information System (WHMIS)

e A uniform, pan-
Canadian system
designed to provide
workers information
on certan classes of
hazardous materials,
mostly chemicals,
referred to as

“Controlled Products’.
FL:

e
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What are Controlled Products?

ClassA:
Compressed Gas




S,

Class A: Compressed Gas




Class A: Compressed Gas
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ClassB:
Flammable and
Combustible

What are Controlled Products?

M aterial




Controlled Products

Class C: ﬁ
Oxidizing M aterial

9652
Perchloric Acid, 70-72%

DANGER!

‘Baker Analyzed' REAGENT

]| 1 T. BAKER CHEMICAL CO., PHILLIPSBURG, N.J. 08865



Class D Controlled Products

Division 1:
Materials Causing Immediate
and Serious Toxic Effects

Division 2:
Materials Causing Other Toxic

Materials

Effects ®
Division 3:
Biohazar dous I nfectious @




Biohazards

o Bacteria

e Fungl

e \Viruses

e Parasites
Recombinant DNA?




Biohazards assume
many forms.




Controlled Products

ClassE:
Corrosive M aterial

ClassF:
Dangeroudly Reactive
Material




Not Classified as Controlled

Products:
a N\
radioactive | M
materials VN

- )




Not Classified as Controlled
Products:

eDomestic goods
eCosmetics

Food & food additives
*Drugs & diagnostic che
ePesticides
eHazardous waste @

e
-'.:' h’;r



Physical Agents

Thermal (heat/cold) stress

. - A
Radiation P
— lonizing °
 apha, beta, gamma, x rays ‘
L N J
— Non -1onizing

e UV, IR, radio and

microwave, eectric and
magnetic fields

Noise and Vibration

Hypo and hyperbaric
environments

Electricity



M echanical Hazards

&

_ Falls from heights
Slips and falls

Machine hazards




Ergonomics Related maladies

Headaches _
Eye strain Stiff neck
Blurry, itchy eyes -]
Dryness
-
Tense, hunched
shoulders

Low back
pain

Cramped fingers

|

Tennis/golfer
elhow

Varicose veins ﬁ

Swollen legs



Part 2- Evaluation of
Occupational Hazards




e

Evaluation of Occupational

Hazards
e Energy Thresholds “Incident” - contact with
. an energy source above
* Risk Assessment the threshold of the
— risk equations worker.
— sk matrix
H




Examples of Thresholds

e Chemica “TLV'S’
e Radiation dose
e Thermal stress

Noise
» Voltage/current

e Ergonomics (# of
WJ\F[J\P[J\F repetitions)
o Falls (50% from >9 ft.

L are fatal)




Hazardous Substances:
risk considerations

Physical state (sol, lig, gas,
aerosol)

Physical properties (BP, VP, ...),
radionuclear properties.

Chemical propertiesi.e.,
flammability, sol ubility,
reactivity, corrosivity, odour
warning ...

Toxicity (LD50, LC50...)

Biological properties (Species,
viability, pathogenicity)

Toxic effects (carcinogenic,
neurotoxic...)

Amount, duration, frequency
timing of exposure

Amount, duration, frequency
timing of exposure

Route(s) of entry (inhalation,
skin absorption, injection,
Ingestion)

Interactions gsP/ner estic,
antagonistic ects%

Individua susceptibility
(allergies, sengitizations,

pregnancy...

Handling methods—* There are
no harmless substances, ..
...only harmless

substances’ — E




Skin Absorption

Routes of Entry
\J;M «

Inhalation

> Ingestion'




“All chemicalsare
poisons, thereis
none which IS not a
poison. Theright
dose differentiates a
poison and a

Paracelsus (1493-1541) | EMedy.

e e
e h‘.



The dose-response curve

/ IResponse

49



TLV Definition

Threshold limit values refer to airborne
concentrations of substances and represents
conditions under which it is believed that

nearly all workers may be repeatedly exposed
without adverse effects



sWide variation in individual responsesto
EXPOSUres

esmall percentage of workers may experience
adverse reactions even at concentrations at or
below the threshold limit




“1t’ s not only the dosg; it’s also the timing”

- Sandra Steingraber, Rachel Carson scholar




Measurements of Safety

Recordable injuries,
lost time, worker’s
compensation costs.

Incidents
Compliance record

Occupational hygiene
surveys

|nspections

Complaints
Benchmarking

e Auditing

Behavior
Worker satisfaction




OCCUPATIONAL UNINTENTIONAL-INJURY DEATHS AND DEATH RATES BY INDUSTRY, UNITED STATES, 2003
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WORKERS ON- AND OFF-THE-JOB INJURIES, 2003

INJURIES

DEATHS

3,400,000

SR MBS

CFF-THEJDE MO TORVE
GRS HRJEE PUme

EEEN

g



Major Areas of Loss

Harm to employees
Property loss

Harm to public
Production Loss

| 0ss of revenues
1abilities

Security losses
Damage to reputation




Sales Required to Cover Losses

Costsof [1% Profit 3% Profit 5% Profit
L osses Margin Margin Margin
$1000 100,000 33,000 20,000
5000 500,000 167,000 100,000
10,000 1,000,000 333,000 200,000
50000 5,000,000 1,667,000 1,000,000
100,000 10,000,000 3,333,000 2,000,000

In times of keen competition, low profit margins
and waning budgets, controlling losses

may contribute more to profits than the
organization’ s best salesperson.



Direct Costs- Thetip of the
|ceberg

$1 Inshred COSts

*medical and
compensation

$5 to $50 uninsured

property damage $1 10 $3

COStS uninsured misc.
bldg., tool | COSLS
grggytcfj’a%%ggal *hiring, training

replacements,

sproduction delays
44 etc



Assessing Risk
Traditional risk equations:

Risk = Likelithood x Exposure x
Conseguences

Or

@Risk = Probability x Magnitude

014



Risk Matrix

CONSEQUENCES
!

LIKELITHOOD —

How Seriously Can
it Hurt Someone?

How Likely is it to Hurt Someone?

EXTREME

MAJOR

MODERATE

MINOR

®

OCCASIONAL | UNLIEELY

VERY

LOW

NEGLIGIELE

NEGLIGIBLE

NEGLIGIBLE




Risk management options

Terminate

olerate
‘ransfer
reat




Part 3- Control of Occupational
Hazards

r 3

COANGER
~— e

DO NOT STARE DIRECTLY
INTO LASER BEAM WITH

REMAINING EYE
A y




The Hierarchy of Controls

Engineering
'ém —— ,4 Administrative
Personal and
i — | Procedural




Engineering Controls

“ Safety by Design,

" * Processhazard
|solation or
contalnment

e Machine safeguarding

o Ventilation

« Facility design

e Equipment design e.qg.
safety interlocks

e Automation




Designing Safety Features

Shape
Bent wrist
Bent handle
o B
e ey

Provide
adjustable

platforms
EEEEE——
]

Control-Display Relationships

> [
O n—

Follow usual expectations.



Machine Safeguarding

http://www.osha-slc.gov/PublicationsMach SafeGuard/



Machine Safeguarding

Fixed screen .-

Toughened glass . - s
Motor . 4

Tool rest
3 mm from -

wheel . |
| - Guard

-~ — (6 mm fr
/ whool)




S o A

No guard on saw blade
Debris on table surface
No push stick

L oose clothing

No safety shoes or glasses
Tripping hazards



Admi nlstratlve Controls

Substitution
e Work scheduling
e Purchasing standards
e Tralning, supervision
* Inspections & audits

e Occupationa health and
hygiene programs

 |Incident reporting and
Investigation

 Emergency and disaster
planning

o Safety management systems

e.g. OHSAS 18001




Personal and Procedural Controls

e Eye protection

4 8 e Skin protection
oot protection
’ o Respirators

o Safework policies and
procedures e.g. Lock-

-
€~'f// out/Tagouts, confined
=

space entry procedures



Legidation

* Due Diligence
» Typesof Law

e Rights, Obligations
and General Duties




Introducing...

Knowledge of
legidationis
Important, but
theré smoreto
OH& S than that.
Exercise critical
thinking - be a
McGill engineer,
not just another
Checklist Charlie!

0TS

7

Checklist Charlie



=

" Regulatory

Typesof Law
Criminal




Jurisdictions

Federal

Municipal _ﬂ

Provincial

®



Key Federal H& S Legidation

;

Canada Labour Code

Canadian Nuclear Safety
Act

Transport of Dangerous
Goods Act

Hazardous Products Act
Pest Control Products Act

Bill C-45 - Canada
Crimina Code



w"’. &
Trés

Municipal H& S Legidation

Fire prevention

Building permits and
zoning

Some ventilation and
building codes

Water and air
emissions




Provincial Legidation
Ed K3

QUEBEC

 Act and regulations respecting
occupational health and safety

* Regulation respecting industrial
accidents and occupational diseases
(aka worker’s compensation regs)

e Public building safety act
e Construction safety code

e
% b{



Laws (acts) and Regulations

TheAct
Occupational

Respecting
Health and Safety

(and many more)

@ http://www.ccohs.ca/legislation/



Workers Rightst

QUEBEC

Safe and healthful
conditions

Supervision, training, and
Info on safety

Right to refuse dangerous
work

Right to a safety rep

Protective reassignment

.1... ™
1\‘ e/
\ ',V

h 1Quebec Act respecting occupational health and safety
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Workers Obligations

QUEBEC

» Befamiliar with
“prevention program’ i.e.,
safety policies and
procedures

» Take measures to protect
self and others

» Participateinthe ID of
rsks

» Cooperate with H& S
committee




4 ’f i

Employers’ Obligations
and Genera Duty Clausetd K3

» Facility design, layout,
maintenance, sanitation,
environmental conditions

» Work organization,
procedures, and
techniques

» Methodsto identify,
control, and eliminate
risks



Employers Obligations
and Genera Duty Clausesd E3

» Fire protection

» Control of dangerous
substances used or
emitted

» Train, supervise and
advise workers about risks
and prevention measures.

» Provide safety devices and

014 And more_(?_quipment



Some typical contents of H& S
regulations:

Confined space entry

Exposure limits (chemicals,
radiation, noise, thermal
stress, vibration, etc.)

Ventilation requirements
Comfort (T,H) criteria
Lighting

Fall protection

— scaffolds

— ladders

— Quardrails,
— fdl arrest, fal restraint

o=
Fire Protection m
Ergonomics

Sanitation criteria

Machine guarding specs

L ock-out/Tag-out
procedures
Protective equipment
Specs

Storage and handling
specs



Ergonomics
—therisk factors

Force * Repetitiveness
Posture e Duration




Basic precautl ons and solutions

other tasks
o Adjustability,
adjustability, adjustability
 Lighting, glare control
e Health and fithess

mTheldeaI ergonomic keyboard' e Medical intervention for
chronic symptoms

* Neutral position ?

e Minimize reaching, “*
bending, twisting
* |ntersperse repetitive



Key Adjustments

Backrest at Top of monitor at
dightly > 90° eye level or lower

A

Monitor at arm’ s length,
90° rel. to windows

Forearms paralle
to floor,
wristsin Space between seat
“neutral” JJ pan and back of knees
position — .J
Space between seat pan
and lower thigh.

Seat an paralld to floor



Arm Abduction with a conventional
keyboard/mouse tray

Abduction




Fire Protection




The Fire
Triangle;

Oxygen




Class A Fires
(combustibles)
» wood
> paper
» cloth



ClassB Fires
(liquid fuels)
» solvents

> il
»gasoline
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ClassC

(electrical equipment)
» motors

» transformers

» relay and fuse boxes
» appliances



ClassD
(combustible metals)
» sodium

» potassium

» phosphorus

» magnesium



Extinguishing agents

Water (A)

Carbon dioxide (B,C)
(Multipurpose) dry chemical
(A,B,C)
‘Hatogersatea-cormpodhds{(B.C)

Dry chemical for combustibl € g
metals (D) Ty

Foam (varies by formulation) &

pyren s if




Fire Facts_

\@

A
‘.“‘
Fires occur in gaseous phase

Flammable materia s burn at room
Combustibles burn if heated

Fire intensity proportional to fuel surface
area

Smoke and gas kill (>75 % of fatalities)
Flash point = best indicator of fire potential




Definition: Flash Point

 The flash point is the lowest g%f%

temperature at which a liquid
produces enough vapour to
Ignite in the presence of a
source of ignition.

 The lower the flash point, the
greater the risk of fire.



%3

Flash Points °C W

acetone -18
ether (diethyl) -45
natural gas - 88

ethyl alcohol 13
methyl alcohol 11
gasoline -43
varsol 40




Explosives

* Explosive
aimospheres

* Explosive
compounds




Gases, vapours AND combustible
solids (as aerosols) can present

explosive atmospheres.

e Carbon

o Fertilizers

e Gran and other foods
e Metal powders

e Resin, wax, soap

e Drugs

e |nsecticides

* Wood, paper




Trinitrotoluene (TNT)
Explosivestypically have: NO,

Fuel inthe
same molecule



Stages of aFire

e Incipient - release of
combustion particles

e Smoldering - smoke, but
no flame and little heat

 Flame- visible flame, less
smoke

e Heat stage - fire heats
surroundings, spreads
rapidly




Fire Protection Engineering
Considerations

Usagei.e., residential,

industrial, commercial, @@@@ ;

Institutional, etc.

Size of facilities, age |

1

al

of building, materials |

|q

\_

) |

—

of construction —5 o

\)
ng blate ] \

L ocation, occupancy
Activities, fuel content

S




Engineering Features

Detection systems
Fire alarms
Suppression systems
Water supply, booster pumps,
headers, standpipes, sprinklers
Building system controls

Fire separation, ratings,
compartmentalization

Egress (exit) routes, hardware

Signage
Certification and M aintenance

|




Source for Fire Protection Codes;

\
2

National Fire Protection Association




