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FOREWORD

¢ KS 2 2NJ] SNEQ epdatbrSGomidsighRWSICE)¥piatuced this industry Code of
Practice in accordance with subsections 18(3) and 18(4) dfitnthwest Territories and
Nunavut Safety Acts

The WSCC would like to thank all participating stakeholders for their contributighe to
development of theNorthwest Territories and Nunavut Thermal Conditions Code of Practice

This Code is adapted from tiAdberta Best Practioe Working Safely in the Heat and Cakl
published by Work Safe Alberta. The WSCC gratefully acknowledgesrthef OHS Policy and
Program Development Branch, Workplace Standards Policy, Alberta Human Services.

The WSCC also acknowledges the Canadian Centre for Occupational Health and Safety (CCOHS),
the Canadian Standards Association (CSA)therican Confamce of Governmental Industrial
Hygienists (ACGIH), Work Safe Saskatchewam®d¢bepational Health and Safety Council of

Ontario (OHSCO), the Ontario Ministry of Labtnfrastructure Health and Safety Association
(IHSApnd Environment Canadar information used in the Thermal Conditions Code of

Practice.

This Code of Practice applies to all workplaces covered bydi&west Territoriesand
NunavutSafety ActandOccupational Health and Safety Regulations

TheThermal Conditionsoderelates to section 4 and 5 of ttgafety Actand sections 74, 89, 90,
94, 95, 100, 101 and 109, 300 and 307 of@weupational Health and Safety Regulations

This code is in effect as published in the in the Northwest Territ@aetteand Nunavut
Gazette in accordance with th8afety Acts an@ccupational Health and Safety (OHS)
Regulations.

IN EFFECT DATES:

Northwest Terripbries: June 1, 2015
Nunavut:May 31, 2016

Copies of this code are available online from the WSG@sat.nt.caor wscc.nu.ca

by Loanos

ActingChief Safety Officer, WSCC

Disclaimer
CKA& Llzof AOFGA2y NBFSNE (2 20f A3 lpatbralyicalthdnd Bafetylediskt®n 6 2 N SNBR Q (
Fda FRYAYAAUGSNBR o0& (KS 22NJSNBQ {FFSdGe FyR /2YLISyaldirzy [ 2)
To ensure compliance with legal obligations always refer to the most recent legislation. This publication may refer to
legislation that has been améed or repealed.
Check for information on the latest legislation at wscc.nt.ca or wscc.nu.ca,
or contact WSCC at800-661-0792.
Copyright ©WSCC
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WHAT IS A CODE OFARRICE?

WSCC codes of practiceopide practical guidance to achieve the safety requirements of the
Northwest Territories and Nunav@afety Actaind relatedRegulations

As per subsection 18(3) of the Northwest Territories and NunSaefety ActE & C2 NJ (1 KS  LJdzN1J2
of providing practicafjuidance with respect to the requirements of any provision of this Act or

the regulations, the Chief Safety Officeay approve and issue such codes of practice as he or

aKS O2yaARSNE FINB &ddzAadGlFrofS FT2NJ GKI G LlzNLI2 aSoé
WSCC codes of practice apply to worketaim the Northwest Territories and Nunavut. The Chief

Safety Officeapproves codes of practice for use by all occupational health and safety (OHS)

stakeholders. Codes of practice come into effect in each territory on the day they are published
in the Northwest Territories Gazettend Nunavut Gazette

Codes of practice do not have the same legal force aS#iety Actaind related regulations. A
person or employer cannot face prosecution for failing to comply with a code of practice.
However, in legal prmeedings under th&afety Actsind relatedRegulationsfailure to observe
a code of practice may be a consideration when determining whether a worker or employer
complies with theSafety Actand relatedRegulations

Employers and workers should follow @S codes of practice unless there is an alternative
course of action that achieves the same or better occupational health and safety outcomes.

A Code of Practice

1 Provides practical guidelines.

1 Adapts toindividualwork sites.

I Mayserveas evidence.

1 {K2dz R 6S ¥F2ftt248S
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S
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INTRODUCTON

The goal of this code of practice is to help you understand the occupational health and safety
risks associated with working in extreme cold and heat situations and to suggest reasonable
solutions for workplaces.

While many workplaces can benefit from this information, this code of practice is primarily
intended for people who work outdoors. Exampieslude road paving, construction, power line
maintenance, and outdoor municipal work.

The code of practice may also be helpful to workplaces that have hot indoor environments such
as kitchens, bakeries, pizzerias or workplaces with cold indoor envirdsrtiles walkin
freezers, meat processing, or cold storage facilities.

The approach taken is thetandard work site approach to potential hazards and involves hazard
identification, risk assessment, control, implementation and monitoring. For more infamat
on hazard assessment see:

http://www.wscc.nt.ca/node/2576

6| Code of Practick Thermal Conditions


http://www.wscc.nt.ca/node/2576

K*ba AN 4CaIo®

dtL a“cbbdlo® bbpL®AC

WSCC Wetkers safety

EXPOSURE TO COLD ARBT

Many jobs in the North involve working in extremely cold temperatures. These jobs include
winter road construdbn work and maintenance, air, ground and water transportation
industries, working at mine sites or in the oil and gas industry, exploration work, municipal
services such as delivering water and pumping sewage, and traditional jobs like hunting and

trapping.
You must also prepare for extreme weather if you work indoors. You have to go to and from

work, which includes spending some time outdoors. You may have to travel as part of your job.
In the North, this often involves travel in light aircraft.

In the siImmer a lot of construction takes place in the North. Heat stress becomes a potential
work hazard. Workers might also be exposed to very hot work environments when working
beside hot equipment, furnaces, and processes that give off a lot of heat in & cpaee.

You have to be ready for changes in the weather. Weather in the North can change quickly and
often. Hypothermia is a year round concern in view of low water temperatures, and cold rains,
coupled with wind. This makes it important to be continuaware of the effects of weather

and the potential health and safety hazards.

The coldest wind chill in Canada
January 13, 1975, at Kugaaruk, Nunavut.
The air temperaturavas-51c
with 56 km/h winds, producing a wind chill 418!

Source: Environemt Canadahttp://www.ec.gc.ca/meteo-weather/
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REGULATORY REQUIRKEME

The Occupational Health and Safety Regulations address employer responsibilitiesicgncer
thermal conditions and worker health and safety.

Occupational Health and Safety Regulations
Northwest Territories and Nunavut
PART 6
GENERAL HEALTH REQUIREMENTS
Thermal Conditions
74. (1) Subiject to subsection (3), at an indoor work site, an emplslyalt provide and maintain
thermal conditions, including air temperature, radiant temperature, humidity and air
movement, that
(a) are appropriate to the nature of the work performed,;
(b) provide effective protection for the health and safety of workersj]
(c) provide reasonable thermal comfort for workers.
(2) If the thermal environment at an indoor work site is likely to be a health or safety
concern to workers, an employer shall provide and maintain an appropriate and suitabl
located instrument fomeasuring the thermal conditions.
(3) If it is not reasonably possible to control thermal conditions or if work is being perfo
outdoors, an employer shall provide and maintain measures for
(a) the effective protection of the health and safety of warkeand
(b) the reasonable thermal comfort of workers.
(4) If a worker is required or permitted to work in thermal conditions that are different fr
GK2aS 1aa20A1FGSR gA0GK GKS g2NJ] SNDa y2NJ
worker to usesuitable clothing or other personal protective equipment necessary to pro
the health and safety of the worker.

Part 7refers to Personal Protective Equipment, including coverage and protection for extreme
weather conditions.

PART 7

PERSONAL PROTMETEQUIPMENT

Suitable and Adequate Equipment

89. (1) If it is not reasonably possible to protect the health and safety of a worker by design
plant and work processes, suitable work practices or administrative controls, an emplo
shall ensure thathe worker wears or uses suitable and adequate personal protective
equipment.
(2) If personal protective equipment will not effectively protect a worker, an employer s
if reasonably possible, provide alternative work arrangements for the worker.

8| Code of Practick Thermal Conditions



WSCC Workers’ Safety | £%adsNot (oo
& Compensation Commission dtL a“cbbdlo® bbpL®AC

PART 7

PERSONAL PROTECTIVE EQUIPMENT

90. (1) An employer who is required by these regulations to provide personal protective
equipment to a worker shall

(a) provide approved personal protective equipment for use by the worker at ng
cost to the worker;

(b) ensure that the personal protective equipment is used by the worker;
(c) ensure that the personal protective equipment is at the work site before wor|
begins;
(d) ensure that the personal protective equipment is stored in a clean, secure
location thatis readily accessible to the worker;
(e) ensure that the worker is
(i) aware of the location of the personal protective equipment, and
(ii) trained in its use;
() inform the worker of the reasons why the personal protective equipment is
required to be ued and of the limitations of its protection; and
(g) ensure that personal protective equipment provided to the worker is
(i) suitable and adequate and a proper fit for the worker,
(i) maintained and kept in a sanitary condition, and
(iif) removed from user service when damaged.

(2) If an employer requires a worker to clean and maintain personal protective equipme
the employer shall ensure that the worker has adequate time to do so during normal
working hours without loss of pay or benefits.

(3) If resonably possible, an employer shall make appropriate adjustments to the work
procedurqs and ghe rate of vyork to eljminate or redAuce any danger,or djscomfort to th
g2NJ SN UKIFUO O2dzZ R FINAAS FTNRBRY UKS 62NJ |

(4) A worke who is provided with personal protective equipment by an employer shall

(a) use the personal protective equipment; and
(b) take reasonable steps to prevent damage to the personal protective equipni

(5) If personal protective equipment provided to anker becomes defective or otherwise
fails to provide the protection it is intended for, the worker shall

(a) return the personal protective equipment to the employer; and
(b) inform the employer of the defect or other reason why the personal protecti
equipment does not provide the protection that it was intended to provide.
(6) An employer shall immediately repair or replace any personal protective equipn
returned to the employer under paragraph (5)(a).

9| Code of Practice | Thermal Conditions
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hs, Q{ w9 { tOhDAND HEAT /

CORE TEMPERARE

Your body works best when it has an internal core temperature of 37°C. This temperature is
necessary for vital organs to function normally. During a regular day, body temperature may vary by
about 1°C depending on the time of day, level of physidatiscand how you feel.

MAINTAINING BALANCE

When you work in extreme temperatures, your body has to adapt. To maintain a constant inner body
temperature, the body must continually keep or gain heat in cold environments and lose heat in hot
environments.

To stay warm in cold environments, the body:
A Shivers. The moving muscles help increase heat production.
A Reduces blood flow to the skin and extremities (hands and feet) to reduce heat loss from the
surface.

To stay cool in hot environments, the body:
A Sweas. Evaporating sweat cools the bodly.
A Increases blood flow to the skin to speed up the loss of heat from the skin (radiate away the
excess heat) if the outside air is cooler.

By sweating, shivering, and changing the rate of blood flow, the body can adagairly wide
range of temperatures. However, there are limits to what the body can adapt to and its ability to
maintain its core temperature can fail.

THERMAL COMFORT

CKSNXYIEf O2YTFT2NI NBFSNR (2 | LISNAR2Yy@id FSStAy3
Variability between people with their different metabolic rates, fitness levels, medical

conditions, medication usage, ability to acclimatize, level of hydration and age makes achieving
thermal comfort a challenge. These factors all affect how pepeteeive their comfort levels,

even if they are doing the same work in the same environm@uidelines and standards have

been developed to provide information on how to best measure and control thermal exposure
hazards.

10| Code of Practick Thermal Conditions

27



WSCC Workers’ Safety | £%adsNot (oo
& Compensation Commission dtL a“cbbdlo® bbpL®AC

ACCLIMATIZATION

People can addpo different temperatures through a process called acclimatization. At the
workplace, acclimatization is important because it allows you to work more safely and
efficiently. However, becoming acclimatized takes time.

ACCLIMATIZATION PHE3S

Each person ost be monitored to ensure he or she is adapting to working at different
temperatures. When working in hew conditions, people need at least four to seven working
days to acclimatize, but the process may take up to three weeks. A scheduled exposure is
recanmended. For example, doing physical work for less than a full working day on the first day
and slowly increasing the time spent working over the next week.

PHYSICAL CONDITIGNEECT ACCLIMATIZON |

Every person is different. People who are in good Iheaitd physically fit tend to adjust faster
and easier. However, some individuals may not be able to fully acclimatize regardless of their
health or physical condition. People may also have an underlying condition, such as coming
down with a flu or cold, wich affects how their body reacts to the temperature.

Body weight, fitness leveland agey ¥t dzSy OS G(KS o062Reé Q& lFoAfAGe
temperature balance and affect responses to cold or heat.

Medical conditionscan increase how susceptibleetbody is to heat and cold. People with heart
disease, high blood pressure, respiratory disease and uncontrolled diabetes may need to take
special precautions. People with skin diseases and rashes may be more susceptible to heat,
while people with Raynausl'syndrome, also known as white finger disease, will be more
affected by cold.

Substancegprescription or otherwiseémpact how people react to heat and cold. Caffeine and
smoking impact metabolic processes. Alcohol and psychoactive agents, such egrassidnts
can make people more susceptible to both heat and cold, whereas insulin arthyneid drugs
may cause more sensitivity to cold.

11| Code of Practice | Thermal Conditions



K*ba AN 4CaIo®

diL a“cbbdio® BbPL®AC

WSCC Workers' safety

FACTORS AFFECTIN&ERMAL EXPERIENCE

How cold or hot you feel depends on 6 main factors:

T

Air temperature The & temperature can be measured with a thermometer. However, in
situations where there is a lot of radiant heat such as direct sunlight, or machinery it is not
always an accurate indication of how hot or cold you feel.

Radiant heatThese sources can inclidirect sunlight, machinery that generates heat, hot
water, heaters or open flames, asphalt, etc. Over time on a hot day, these sources can radiate
heat into the air and add to the amount of heat you feel.

Relative humidity. Theamount of moisture in thair affect how hot or cold people feel. The
warmer the air, the more moisture it can hold. High humidity makes people feel hotter, because
sweat does not evaporate off the skin. Cold air with high relative humidity feels colder than dry
air at the same tmperature. This is because high humidity in cold weather increases the loss of
heat from the body to the surrounding air.

Moving air.Air moving at speed usually cools a person. This cooling provides relief in a hot
environment as long as the moving aic@ler than the individual. In cold situations, air
movement can create wind chill and make you feel much colder than the temperature may
indicate.

Physical exertiorHow hard you are working, influences how hot or cold you feel. Moving
around or workinggenerates heat. When working on a very hot day, exertion increases heat
stress.

Clothing The type of clothing you wear can help you stay warmer. However, when mist, rain or
sweat is heavy enough to make your clothing wet, you feel colder. This happessskevet
clothing loses its insulating properties.

12| Code of Practick Thermal Conditions
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COLD

Cold is a physical hazard in many workplaces. When the body is unable to warm itself, cold
related illnesses and injuries can occur. Exposure has mental and physical effects. Watch out for
signs @ unusual behaviours in yourself andveorkers.These are indicators the person is not

coping well with the temperature and their condition should be investigated.

Indicators include:
Mental Changes
Loss of alertness, slurred speech, fatigue, letharggpathy.

Physical Responses
General discomfort and a loss of sensitivity and dexterity in fingers, hands and toes. At low
temperatures, deep muscles can be affected, reducing muscle strength and flexibility.

Mild cold impairs nerve function and lessesensation and
manual dexterity. The critical point in air temperature for manu
dexterity is 12 and for touch sensitivitg c.

Source: Best Practice -Working Safely in Heat and Cold, p.52, Work Safe Alberta, 2009
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COLD EXPOSURE HAZARD

Extreme coldand environmental factors related to working in Northern locations are potentially
hazardous to health and safety. It is necessary to identify the hazards, assess the potential risk
to workers, and develop and implement controls to mitigate the potertadards inherent with

cold conditions.

POTENTIAL SAFETY ARDS

1 Winter clothing, head protection, gloves and boots used while working in the cold can
restrict movement and hoods or hats may obstruct side vision.

Cold affects dexterity, affecting skill andse of using the hands.

Extremely cold conditions adversely affect mental skills and coordination.
The mobility of fingers slows down, which affects task performance.

Cold affects grip force and the skin's ability to sense temperature and pain.

Cold expogre reduces muscle power and time to exhaustion.

=A =/ =4 4 -4 -

Cold exposure aggravates vibration, inducing white finger disease, which makes manual
work painful.

1 Special care is needed while using ladders or working on elevated platforms in snow and icy
conditions.

1 Power tools and equipment need special care to be operational in a cold environment.
1 Heavy snow fall and blizzards can produce very cold conditions and restrict visibility.

1 Workers in remote areas need to take extra precautions and orient themselves to cold
weather operations and emergency survival.

1 Working on ice and frozen bodies of water require ice testing and knowledge of the ice
bearing capacity.

Source: Cold Weather Safety Guid%Eﬁition, pp.13, 26, 33,
Canadian Centre for Occupational Health &adety (CCOHS), 2005.
Reproduced with permission of CCOHS, 2012.

14| Code of Practick Thermal Conditions
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POTENTIAL HEALTH ARDS

FROSTNIP

The mildest form of a freezing cold injury, frostnip, occurs when ear lobes, noses, cheeks,
fingers, or toes are exposed to the cold and the top lay#rthe skin freeze. The skin of the

affected area turns white and may feel numb. The skin feels hard but the deeper tissue still feels
normal. The affected skin may peel.

FROSTBITE

CNRaloAGS KILIWLISYyada 6KSYy TfdzA Ra &t beoR0°O. K8 062 Ré Q&
most vulnerable parts of the body are the nose, cheeks, fingers, ear®asdExposure to

extreme cold, or contact with extremely cold objects, causes frostbite. It may also occur at

normal temperatures from contact with cooled coropressed gases.

Blood vessels may be severely and permanently damaged, and blood circulation may stop in the
affected tissue. In mild cases, symptoms include inflammation (redness and swelling) of the skin
accompanied by slight pain. In severe casesyéisiamage without pain can happen.

Frostbitten skin is highly susceptible to infection, and gangrene may develop.

Symptoms of frostbite include:

9 coldness and tingling in the affected area followed by humbness
1 changes in skin colour to white or greyigbllow

1 initial pain which subsides as the conditions gets worse

9 Dblisters

CHILBLAINS

Chilblains, a mild cold injury, is caused by prolonged and repeated exposure for several hours to
air temperatures ranging from 0°C to 16°C. The affected area shows sigamess, swelling,
tingling, and pain.

IMMERSION FOOT

Also known as trencfoot, immersion foot results from prolonged exposure in a damp or wet
environment where temperatures range from 0°C to about 10°C. Depending on the
temperature, symptoms may begwithin several hours to many days, averaging three days.

The primary injury is to nerve and muscle tissue. Symptoms include tingling and numbness;
itching, pain, swelling, leg cramps; blisters or bleeding under the skin. The skin may be red
initially andturn blue or purple as the injury progresses. In severe cases, gangrene may develop.

15| Code of Practice | Thermal Conditions
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SNOW BLINDNESS

When working outdoors in the winter, you may face exposure to snow blindness. This is
normally a temporary loss of vision caused by exposure to brighigbimeflected from snow or
ice. It can occur on cloudy or overcast days or during snow storms. Snow blindness is painful,
because the ultraviolet rays of the sun burn the cornea.

Symptoms of snow blindness include:

a sensation of grit in the eyes

pain n and over the eyes that increases with eyeball movement
inflammation

red and teary eyes

a headache that intensifies with continued exposure to light

= =4 =4 4 =

In most cases, snow blindness lasts no more than one day, and goes away after a person relieves

the fatigle of the retina by resting indoors and away from bright light. In rare cases, prolonged
exposure to the reflected light can lead to permanent vision loss.

HYPOTHERMIA

Hypothermia2z OO dzNBE 6 KSYy GKS o62Reé A& dzyloftS (k2 02YLISyal

core temperature starts to fall. You first feel cold followed by pain in exposed parts of the body.
As the body's core temperature continues to drop, the feeling of cold and pain starts to diminish
due to increasing numbness. In the absence of paingsglinjury can occur without the person
noticing it.

As the body continues to cool, you experience muscular weakness, an inability to think clearly,
and drowsiness. This condition usually occurs when the body's internal or core temperature falls
below 33T. Additional symptoms include shivering coming to a stop, diminished consciousness
and dilated pupils. At such a low body temperature, the brain is affected and a person cannot
think or move well. This makes hypothermia especially dangerous as the peasonot know

GKEFEG A& KIFILIWSYAy3I 2N o6S FofS (2 R2 lyeuKAy3
reaches 27°C coma sets in.
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WHAT ARE THE SIGNS @YPOTHERMIA?

C .
Stage o Signs and Symptoms

Temperature

37.236.1°C Normal, shivering mabegin.

Mild
Hypothermia || 36.1-:35°C Cold sensation, goose bumps, unable to perform
complex tasks with hands, shivering can be mild t
severe, hands numb.

35-33.9°C Intense shivering, muscles incoordination become
apparent, slow and labored movemis, stumbling
pace, mild confusion, may appear alert.

Use sobriety test; if a person is unable to walk a @
Moderate metre straight line, the person is hypothermic.

Hypothermia
33.932.2°C Violent shivering persists, difficulty speaking,

sluggish thinking, amnesia startsappear, gross
muscle movements sluggish, unable to use handg
stumbles frequently, difficulty speaking, signs of
depression, and a person may appear withdrawn,

32.230°C Shivering stops, exposed skin blue or puffy, musa
coordinationvery poor, inability to walk, confusion
incoherent/irrational behaviour, but may be able t
maintain posture and appearance of awareness.

30-27.8°C Muscle rigidity, semiconscious, stupor, loss of
awareness of others, pulse and respiration rate
decrease possible heart fibrillation.

Severe
Hypothermia

27.825.6°C Unconscious, erratic heartbeat and respiration
erratic, pulse may not be obvious.

25.6-23.9°C Pulmonary edema, cardiac and respiratory failure
death. Death may occur before this temperature i
reached.

Souce: Canadian Centre for Occupational Health and Safety, OSH Answers, Cold Envirdieadtht&ffects and
First Aidhttp://www.ccohs.ca/oshanswers/phys agents/cold health.html
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COLD EXPOSURE GUINESR

A cold environment challenges the worker in three ways:

1 Air temperature
1 Air movement (wind speed)

1 Humidity (moisture)

In order to work safely these challenges have to be counterbalanced by proper insulation, such
as layered pratctive clothing, physical activity, and controlled exposure to cold through a work
warm-up scledule.

al ydzf I O dzNB MN&ed to edtieck&iftoreysGréworker safety with use of equipment
under conditions of extreme cold. This code focuses on the mui@etor and does not address
the parameters of safe equipment usage.

Occupational Exposure Guidelinean be used to help protect workers from cold induced
illness. The American Conference of Governmental Industrial Hygienists (ACGIH) provides
various guielines to exposure limits. The ACGIH adopted guidelines developed by
Saskatchewan Labour for working outdoors in cold weather conditions.

A Wind Chill Indexs the tool used to evaluate the impact of cold for application of exposure
guidelines. The Canaudfi Wind Chill Index is based on research and medical and computer
advances in Canada reflecting better understanding how the body loses heat when exposed to
cold. It is a measurement of the heat loss rate resulting from exposure to wind.

Exposed human fih freezes within one minute a29°C when
wind speed increases to 32 km/h human flash freezed Z(C,

Source: Cold Weather Safety Guid®Eaition, p.13, Canadian Centre for Occupational Health and Safety (CCOHS),
2005. Reproduced with permissioinCCOHS, 2012
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OCCUPATIONAL EXPOBWUIDELINES

Exposure limits provide useful guidelines to help control worker exposure to cold, but an
exposure limit alone cannot be used to assess the hazard. Cold exposure limits do not account
for variations in tle characteristics of workers such as the effects of medication. All aspects of
the potential hazards and risks should be considered in a hazard assessment.

In the North limitedduration tasks, for example servicing an aircraft cestablishing power
supply, may be needed at extreme temperatur&¥hen doing any work at extreme
temperatures, whetler emergency or other work, assess the cold hazards and take reasonable
precautions to ensure the health and safety of workers.

A WORK WARNUP SCHEDULE

Occupatimal exposure guidelines, such as a work waigrschedule provides guidance to help
ensure worker health and safety under cold conditions. The work warscheduleon the
following pageshows the warrrup breaks suggested for work in cold conditions in tolalito
normal breaks provided every two hours. The schedpiglies to moderate to heavy physical
work activity with an extended break in a warm location at the end of alfimur period.The
guideline assumesavm-up breaks of 10 minutes in a warm enviroent and applies to
workers wearing dry clothing.

EXAMPLE: APPLICATIONCOLD EXPOSURHEDGUINE

A work crew is working outside on25°C day in March. They are installing corrugated sheet
metal roofing on a school gymnasium roof. The morning regjiorted a general wind chill of
-33 with little wind. In the afternoon the temperature drops #9°C and the wind picks up.
Workers see the flag fully extended and estimate the wind to now be between 16 and 20
km/h.

ACTION:

Since the temperature had dpped and wind speed has picked up workers decide the wind chill
value is higher than reported on the radio in the morning. They decide to use a workuwparm
schedule matching the temperature €49 t0-31°C at 184 km/h. This comes to a maximum of
55 minues of work, with 3 breaks, in albur shift.

Occupational Exposure Limits and Guidelines are based ofaar&xposure with 16 hours of
rest (nonexposure). Methods for determining exposure levels for an extended workday should
be used with cautionMore information is available in th&aCGlHpublications2009 TLVs and
BElsand on the Saskatchewan Labour web paged Conditions Guidelines for Working
Outside:https://www.saskatchewan.ca/business/safeiy-the-workplace/hazardsind
prevention/safetyin-professionsandindustry/workingoutdoors#workingin-cold-conditions
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COLD WORK WARMP SCHEDULE

Air Temp.| No 8 km/h Wind | 16 km/h 24 km/h 32 km/h
Sunny Noticeable Wind Wind wind
Wind
C Max No. |[|Max No. |Max No. |Max No. | Max No.
(Approx.) | Work of Work  of Work of Work  of Work of
Perio Brea | Perio Brea | Perio Brea | Perio Brea | Perio Brea
d ks d ks d ks d ks d ks
-26 to- | Norm break | Norm break | 75 2 55 3 40 4
28 1 1 min. min. min.
_ _ | Norm break | 75 2 55 3 40 4 30 5
29 to -31 : . . .
1 min min. min. min.
_ _ |75 2 55 3 40 4 30 5
-327t0 -34 . : . .
min. min. min. min.
_ _ |55 3 40 3 30 5 Nonc
-35 to -37 . . .
min. min. min. emergency
P 40 4 30 5 Nonc¢ Non¢ work should
min. min. emergency | emergency | cease
e 30 5 Non¢ work should | work should
min. emergency | cease cease
_ Nonc¢ work should
-43 and
emergeny | cease
below work should
cease

Adapted from:

Cold Condition Guidelines for Working Outgibek Safe Saskatchewan, 2009.

The following guide can be used to estimate wind speed:

8 km/h

16 km/h

24 km/h

32 km/h

Wind moves a light flag.

Wind fully extendshe flag.

Wind raises a newspaper sheet.

Wind produces blowing and drifting snow.

Adapted from: Cold Condition Guidelines for Working Outgibek Safe Saskatchewan, 2009.
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WINDCHILL

Wind speed is an important factor in cold exposure hazssessment. On a calm day, our

bodies insulate us to an extent from the outside temperature by warming up a thin layer of air
close to our skin. This is known as the boundary layer. When the wind blows, it takes this
protective layer away, exposing ouiirsko the outside air. It takes energy for our bodies to

warm up a new layer and if each layer keeps getting blown away our skin temperature will drop
and we will feel colder.

Wind also makes us feel colder by evaporating moisture on the skin, a proe¢ssdtvs more
heat away from the body. Studies show that when skin is wet, it loses heat much faster than
when it is dry. Wind chill is thmathematical calculation of how the air temperature feels on
exposed skin due to wind.

To access Environment Caha®a 2 Ay R [/ KAt /
http://www.ec.gc.ca/metecweather/default.asp?lang=En&n=0F42F9PD

WIND CHILL WARNINGSD ADAPTATION

In most of Canada, forecasted tempaures include wind chill when it reach&b°C. This is the
point when frostbhite becomes a risk.

In sustained winds over 50 km/h, frostbite can occur faster than indicated. In parts of the
country with a milder climate, such as southern Ontario and thenéic province (excluding
Labrador), Environment Canada issues a wind chill warning at &8®0C€.

Further north, people have grown more accustomed to the cold, and have adapted to the more
severe conditions. Because of this, Environment Canada issuasgs at progressively colder
wind chill values as you move north. Most of Canada, including western Canada and northern
Ontario receives a wind chill warning at abed °C.

Residents of the Arctic, northern Manitoba and northern Quebec receiveingsmat about -
50 °C, and those of the high Arctic at abeb °C.

Source: Meteorological Services Canada
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WIND CHILL CALCULANICHART

Wind Chill for Temperatures Ranging from + 5-t60 C

Wind °C °C g °C °C % °C °C @ °C °C °C
ﬁi"/ h °5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50

5 4 -2 -7 -13 -19 -24 -30 -36

10 3 -3 -9 -15 21 -27 -33 -39

15 2 -4 -11 -17 -23 -29 -35 -41

20 1 25 -12 -18 -24 -30 -37 -43

25 1 -6 -12 -19 -25 -32 -38 -44

30 0 -6 -13 -20 -26 -33 -39 -46

35 0 -7 -14 -20 -27 -33 -40 -47

40 -1 -7 -14 21 -27 -34 -41 -48

45 -1 -8 -15 21 -28 -35 -42 -48

50 -1 -8 -15 -22 -29 -35 -42 -49

55 -2 -8 -15 -22 -29 -36 -43 -50

60 -2 -9 -16 -23 -30 -36 -43 -50

65 -2 -9 -16 -23 -30 -37 -44 -51

70 -2 -9 -16 -23 -30 -37 -44 -51

75 -3 -10 -17 -24 -31 -38 -45 -52

80 -3 -10 -17 -24 -31 -38 -45 -52

*** \Wind speed in km/h at 10 metres elevation (V10)

Wind Chill Range
4t0-27 °C
-28 t0-39°C

-36 to-47 °C
-44 to-54 °C

-55t0-81 °C

Frost Bite Risk
Low risk of frostbite for most people.

Increasng risk of frostbite for most people within 30 minutes
exposure.

High risk for most people in 5 to 10 minutes of exposure.
High risk for most people in 2 to 5 minutes of exposure.
High risk for most peopl&i2 minutes of exposure or less.

Source: Environment Canada, 2005.
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COLD EXPOSURE HAZERDNTROL

If a hazard assessment requires measures be taken to reduce the potential for harm to workers,
the employer should follow the hazard contiikrarchy as outlined in the Hazard Assessment
code of practice for available dittp://www.wscc.nt.ca/node/2576

COLD EXPOSURE HAZBRNTROL HIERARCHY

1 Explore ways to eliminate the hazard.

1 Reduce exposurky applying engineering controls such as methods of designing or
modifying plants, equipment, ventilation systems, and processes to reduce exposure.

1 Apply administrative controls such as work practices, standards and operating procedures
including trainirg, timing of work, policies and other rules to reduce exposure.

1 Use personal protective equipment if necessary as a last resort.

1 Use a combination of engineering controls, administrative controls or personal protective
personal equipment if this results angreater level of worker safety.

The best way to control a hazard is to eliminate it. This step is impracticable when the hazard is
an outdoor environmental condition.

The measures for control, therefore, should focus on engineering and administratitrelso
and personal protective equipment.

Equipment is prone to break down at extreme temperatures.
Safety harnesses are tested to comply with standards ranging
down to-35°c only.

Source: CSA Standar?59.2.512 (4.2.3January 202, Fall Arresterand Vertical Lifelines
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ENGINEERING CONTROLS

1 Provide a heated sheltefor workers to work in where possible, but at minimum as a shelter for
work warmup breaks.

1 Use controlssuch as enclosures and heating systems where practical and possible.

1 Protect the hands, face, and fedtom frostbite with an orsite source of heat. Consider air
heaters, radiant heaters, or contact warm plates. Heaters that emit carbon monoxide should be
used with caution.

91 Shield work areagrom drafts or winds as much as possible.

1 Use thermal insulating materiabn equipment, such as metal handles. Use insulating
barrier/pads where workers need to sit, kneel or stand on concrete or steel.

ADMINISTRATIVE CONJIES

1 Use a work warraup schedule Provide a warm shelter or vehicle for tkers to warm up.
Allow a period of adjustmento the cold before assigning a full work schedule.
Train workerson the hazards of working in a cold environment.

Minimize time outdoorsand do as many tasks indoors as possible.

= = = =4

Minimize activitiesthat reduce blood circulation, such as sitting or standing for long periods of
time.

=

Ensure backugor workers in isolated cold environments, indoor or outdoor.

1 Avoid use of alcohol or drughat may impair judgment while working in a cold environment.
Alcohol inceases heat loss by dilating the blood vessels and it may prevent a person from
shivering, which serves as warming mechanism.

1 Prevent dehydrationrand keep energy levels up by consuming warm, cafféee nonalcoholic
drinks and soup.

PERSONAL PROTEGEIBQUIPMENT
{ St SOG LISNA2YIlf LINRPGSOGAGBS SljdzALIYSyd ol aSR
guidelines for use in cold conditions.

Select protective clothing to suit the coldhe job andthe level of physical activity.
Occupations have diffent requirements for workers. For instance in the oil @ag industry,
specialized outevear, such as fire retardant materialsay be required
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CLOTHING

Wear several layers of clothingather than one thick layer. Multiple layers of clothing help
create air pockets that retain body hedtayering also makes adapting to changes in weather
and level of physical exertion easier, because you can remove layepiatittm backon as
conditions and work effort change.

Example of three layers:
1. An outer layetthat is windproof, but still allows some ventilation.
2. A middle layer of wool, quilted fibres or synthetic fleece as insulating layer.

3. Aninner layer of synthetic fabric or wool to provide ventilation and allow moisture to
escape. Wear synthetic fabricscéuas polypropylene next to the skin and not cotton. Cotton
stays damp and speeds heat loss.

Examples of Cold Weather Clothing

Clothing Type

Long underwear Wool, silk, synthetic fabric.

Pants Wool, synthetic fabric.

Shirts, sweaters, turtlenecks|Wool, fleece, synthetic fabric.

Head gear Wool, synthetic fabrics, wind barrier fabric if necessary.

Gloves, mittens Loose fitting with wool or synthetic fabric liners, gloves insid
mittens plus windproof overmitts for extremely cold conditio

Socks Two pairs light or medium inner and heavy wool or
synthetic outer socks.

Parka or Jacket Loose fitting, filled with down or insulating fibre, attached

hood, outer layer of windproof fabric.

Use safety footwear that protects against the coldlalampness. Feltned, rubber bottomed,
leather topped boots with removable felt insoles are best suited for heavy work in cold since
leather is porous and allows for perspiration to evaporate. However, if work involves standing in
water or slush, watergrof boots need to be worn. Waterproof boots protect the feet from

getting wet, but since they prevent perspiration from escaping socks may become damp quicker
and increase the risk for frostbite.

Footwear should be insulated and fit comfortably when soaie layered. Tight fitting footwear
restricts blood flow. Arctic rated winter boot are advisable. Boots made of ballistio offier

the best protection against cuts. Rubber soles are suited to wet weather and snow, and hobnail
boots, grip soles, or ckrsoles to rough terrain.

Protect head, face and hands prevent heat loss and frostbite. Use the appropriate hardhat
liner with face shield or facemask or balaclava. Wear mittens instead of gloves when fine
manual work is not required, or gloves withlory overmitts that can be taken off. Arctic

gauntlet mitts are advisable. Leather gloves with ballistic nylon reinforcement on the back offer
good grip and absorb some vibration. Be careful not to get gloves caught in the moving parts of
machinery.
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INFORIATION FOR HAND PROTECTION

Fine work performed with bare hands for more than2@minutes in an environment below
Mmcc/ NBIljdZANB&a &aLISOALE YSIFadaNBa (2 1SSLI
warm air jets, radiant heaters (fuel burning or eléc}, or contact warm plates.

Metal handles of tools and control bars should be covered by thermal insulating materig
temperatures below1°C

Workers should wear gloves where fine manual dexterity is not required and the air
temperature falls belw 16°C for sedentary, 4°C for light, a@dC for moderate work.

To prevent contact frostbite, workers should wear insulated gloves when surfaces withi
reach (especially metallic surfaces) are colder #f¥a. Warn workers to avoid skin contac
with these surfaces.

Tools and machine controls to be used in cold conditions should be designed for operat
gloved hands.

Source: Construction Health and Safety Manual, Infrastructure Health and Safety Association,
https://www.ihsa.ca/resources/health_daty _manual.aspx

PERSONAL MEASURES

1

Remove the outer layeof clothing when entering a shelter from the cold and loosen other
clothing to let sweat evaporate. A change of clothing may be necessary as sweat dampened
clothes lose their insulation value.
Remove layersas you begin to sweat to avoid losing insulation value, but don't forget to put
them back on when you stop working. Don't wait until you get cold.

0 Start by opening your jacket

o0 Next, remove one or more layers of clothing

0 Removegloves or mittensynless protection is needed from snow and ice,

o or other hazards of work.
Check with your health practitioneto learn whether medications you are taking may have
adverse effects in a cold environment. Medical conditions and medications affect how you
adap.
Use caution when handling gasolin®Vith a freezing point 066°C and a high evaporation
rate, contact with the skin can be very dangerous.
Be aware of symptoms of cold exposuie yourself and your cavorkers. Workers showing
signs of shivering, fatbite, fatigue, drowsiness, irritability, or euphoria should immediately

return to the shelter.
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At air temperatures of 2°c or less, wet clothing should be chan
immediately and the worker be treated for hypothermia.

Construction Health and Safé¥janual, Infrastructure Health and Safety Association,
http://www.ihsa.ca/resources/health safety manual/pdfs/health/Cold_Stress.pdf

FROSTBITE RISK ANDNOCROL CHART

Wind Chill RISk of Fostbite | Health Concern

[0to-9°C | Sllght increase in Dress warmly, with the outside
discomfort. temperature in mind.

-10 to-27°C Low Uncomfortable Dress in lagrs of warm clothing,
Risk of hypothermia if | with an outer layer that is wind
outside for long periods | resistant.
without adequate Wear a hat, mittens and scarf.
protection. Keep active.

-28 to-39°C Increasing risk: Check face and Dress in layers of warm clothing
Exposed skin can extremities (fingers, with an outer layer that is wind
freeze in 10 to 30 toes, ears and nose) for| resistant.
minutes. numbnes or whiteness.

Risk of hypothermia if | Cover exposed skin: wear a hat
outside for long periods | mittens and a scarf, neck tube g
without adequate facemask.

protection. Keep ative.

-40 to-47°C High risk: Exposed | Check face and Dressn layers of warm clothing,
skin can freeze in extremities (fingers, with an outer layer that is wind
5 to 10 minutes. toes, ears and nose) for| resistant.

numbness or whiteness

(frostbite). Cover all exposed skin: wear a
Risk of hypothermia if | hat, mittens and a scarf, neck
outside for long periods | tube or face mask.

without adequate Keep active.

protection.

WARNING High risk: Exposed | Checlface and Be careful. Dress very warmly in

LEVEL skin can freeze in extremities frequently | layers of clothing, with an outer

-48 to-54°C 2 to 5 minutes. for numbness or layer that is wineresistant.
whiteness (frostbite). Cover all exposed skin: wear

hat, mittens and a scarf, neck
Serious risk of tube or facemask.
hypothermia if outside | Be ready to cut short or cancel
for long periods. outdoor activities.

Keep active.

-55°Cand High risk: Exposed | DANGER! Stay indoors.

colder skin can freeze in Outdoor conditions are
less than 2 minutes. | hazardous.
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FIRST AID FOR COXXPBSURE

Prevent frostnip and frostbiteby covering exposed skin surfaces. Cover the cheeks, chin, nose,
ear lobes and forehead. A thin layer of a product such as petroleum jelly may help.

Treat frostnip or frostbiteby gentle rewarnng (e.g., holding the affected tissue next to the
unaffected skin of another person). For catdluced injuries, never rub the affected areas as ice
crystals in the tissue could cause damage if the skin is rubbed. Do not use hot objects such as
hot waterbottles or electric blankets to rewarm the area or person.

FIRST AID FOR FRAOBEBAS WELL AS IMREON OR TRENCH FORKTLUDES
Warm frostbitten area graduallyvith body heat. Do not rub.

52y Qi (Kl ¢ udlesyRedlicaRaNlis BiSaBtiand thésao chance of refreezing. If
skin freezes again, severe tissue damage can result. Thawing is better done at a hospital. Loosely
cover the affected area with a sterile gauze dressing.

Quickly transportthe victim to a health care facility.

Any worker wio was shivering, but has stopped shivering is at
extreme risk for hypothermial

52 y20 aadzy3SWKIAY 30 KA SRIviNeR
candependonacg 2 NJ] SNR&a | oAfAGe (2
hypothermia

FIRST AID FOR HYPOTHERMIA DERUHE FOLLOWING STEPS:

i Carefully move the worker to shelterSudden movement or rough handling can upset heart
rhythm.

1 Remove wet clothing and wrap in warm cover€over the person's head. If medical help is
not available immediately, bodyp-body contat can help rewarm the victim slowly. Do not
use hot water bottles or electric blankets.

1 Give warm, sweet drinks¢hat are caffeinefree and noralcoholic unless the victim is rapidly
losing consciousness, is unconscious, or is convulsing.

9 Call for helpandquickly transport the victim to an emergency medical facility.

1 Monitor breathing. Perform cardiopulmonary resuscitation (CPRpecessary. Continue to
provide CPR until medical aid is available. The body slows when it is very cold and

hypothermia victingthat appeareddead have been successfully resuscitated.
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HEAT

22NJAY3 AYy K23 O2yRAGAZ2YyA Llzia adaNBaa 2y GKS o02F
exertion, loss of fluids and fatigue may cause heat stress. Heat strain is the overall response of

the body resulting from heat stress. It can cause a wide variety of health disorders. Heat stroke

is a serious health riskleatrelated illnesses depend on many workplace factors, such as air

temperature, relative humidity, workload, radiant heat sources andsptal condition.

Heat exposure can have mental and physical effects. Watch for signs of unusual reactions in
yourself and caworkers.These are indicators the person is not coping well with the
temperature and their condition should be investigated.

Indicators include:
Mental Changes
Increased irritation, mood changes, depression,raggion, and anger.
Physical Responses

Increased heart rate and sweating, muscle cramps, changes in breathing patterns, dizziness,
faintness, or heat rash.

Brain cells arex@remely sensitive to heat. An increase of a few
degrees in blood temperature can have a big effect on brain
function. A core temperature of 4Zis all brain cells can tolerate

SourceBest Practice Working Safely in Heat and Cofl52, Work Safe Bérta, 2009.

HEAT EXPOSURE HAZARD

POTENTIAL SAFETY ARBDS

HEAT STRESS

Early symptoms of heat stress include fatigue, irritability, lack of coordination, and altered
judgment. The combination of heat stress and dehydration means people performiegl skill
tasks may become tired faster than normal, and have trouble concentrating. This results in a
higher risk for errors.

HEAT EDEMA

Swollen hands or feet and ankles when people sit or stand for a long time in a hot environment.
Heat causes the blood vedséo expand (dilate) and body fluid moves into the hands or legs.
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HEAT RASHES

Tiny red spots on the skin that cause a prickling sensation.

HEAT CRAMPS

Painful muscle spasms that occur during strenuous activity in hot environments. Associated with
cranmping in the abdomen, arms and calves, the muscle pains may occur alone or in combination
with another heat stress disorder. Inadequate consumption of fluids or electrolytes often
contributes to heat cramps.

HEAT EXHAUSTION

I O0ONBI 1 R2gYy AngsystenSesutiBgRronatuid IGs8 anél inadequate water
intake. Symptoms include cool moist skin, a body temperature above 38°C, weak pulse, heavy
sweating, panting, weakness, dizziness, nausea, vomiting, and blurred vision.

HEAT SYNCOPE

Heat-induced gildiness and fainting induced by temporary insufficient blood flow to the brain
while a person is standing. It occurs mostly among unacclimatized people and results from loss
of body fluids through sweating, and lowered blood pressure from blood pooligilegs.

HEAT STROKE AND HRYREERMIA

Hyperthermia is an elevated body temperature. Extreme temperature elevation can become a

medical emergency requiring immediate treatment to prevent disability and death. Heat stroke

can lead to hyperthermia. Heat ske is caused by a combination of exposure to excessive heat,

2NJ KSFG yR KdzZYARAGE&Z 2 N -BdulétiSgmedchdBmsdec@meli A 2y & ¢ K ¢
overwhelmed and the body temperature climbs uncontrollably. These are the most serious

types of illnessesulting from exposure to heat. In severe cases, body temperature can exceed

40°C, and result in complete or partial loss of consciousness.

CHRONIC ILLNESS REBNG FROM HEAT EXRRE

Damage to the eye, in particular the lens, from radiant heat armaiiedl radiation. Occupations

at risk for this type of eye damage include glass manufacturing, foundries, ceramics, bakeries,
and outdoor activities in brilliant sunshine without sunglasses, particularly at high elevations.
Other potential health effects @lude chronic heat exhaustion, sleep disturbances, and
susceptibility to minor injuries.
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HEAT EXPOSURE GUINES

There are two sources of heat exposure; the outside environment, and internal muscle activity.
The heating and cooling balance of the boépends on workplace factors such as:

air temperature
relative humidity in the air

workload

= =_ =4 =4

radiant heat sources
1 physical condition

High temperatures and high levels of physical work create heat stress. The body cools itself by
evaporating sweat. High Imidity prevents sweat from evaporating. Humidity is therefore one
of the most critical factors in evaluating the impact of heat stress.

There are two common methods for determining heat stress:
Humidex Values
A scale intended to express the combined effeat warm temperatures and humidity.
Wet-bulb Globe Temperature (WBGT) Index

A measurement taking into account air temperature, air movement, radiant heat and
humidity.

Sweat evaporation stops entirely when the relative humidity
reaches about 90 %. Und#rese circumstances, the body
temperature rises and may cause illness.

Source: Canadian Centre for Occupational Health and Safety, OSH Answers
http://www.ccohs.ca/oshanswers/phys_agesthumidex.html
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OCCUPATIONAL EXPOSIJIDELINES

Exposure limits provide useful guidelines to help control worker exposure to heat, but an
exposure limit alone is not enough to assess the hazard. All aspects of the potential hazards and
risks should beonsidered in a hazard assessment.

The body gets used to working in a hot environment over time through a process of

F OOt AYFGATFGAZ2Y® ¢KS 02Re& tSINya G2 NBRANBOUG of 2
sooner and contains less salt. During theuatthent period symptoms such as fatigue, dizziness,

heat rash and stomach discomfort are common. Full acclimatization takes at least 4 to 7 working

days when working in hot conditions, but the process can take up to three weeks. A scheduled

exposure is remmmended (see p.@or details).

HUMIDEX

The humidex is a measure of how hot people feel in the same way as a wind chill index shows
how cold people feel. It combines temperature and humidity readings into a number value as a
way of indicating how the taty perceives temperature and moisture in the air.

Under certain workplace conditions, the humidex may serve as an indicator of discomfort
resulting from occupational exposures to heat. The measurement of the temperature and
relative humidity need to be teen in the workplace to be of use. If you know the temperature
and relative humidity, the chart on p. 35 can be used to determine the humidex rating.

The humidex response plan developed by Occupational Health Clinics for Ontario Workers
(OHCOW) on the nepiage is based on ACGIH Heat Stress TLVs, and translated into Humidex
values. An action limit is set to prevent workers' body temperature from exceeding 38°C, or
38.5°C for acclimatized workers. The guideline is divided into two sections for actiorcéitats
Humidex 1 and Humidex 2 and applies to workers in regular summer clothing.

Humidex 1, General Control§eneral controls apply to unacclimatized workers and include
providing annual heat stress training, encouraging adequate fluid replacementitpegnself
limitation of exposure, encouraging watching out for symptoms Hwookers, and adjusting
expectations for workers coming back to work after an absence.

Humidex 2, Jokspecific ControlsJobspecific controls include engineering controls ¢oluce
physical job demands, shielding of radiant heat, increased air movement, reduction of heat and
moisture emissions at the source, adjusting exposure times to allow sufficient recovery, and
personal protective equipment that provides for body cooling.
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HUMIDEX BASED HEATRESS RESPONSE CHART

HUMIDEX 1: HUMIDEX 2:
General Controls RESPONSE Jobspecific Controls
Moderate Physical Moderate Physical
work, work,
Unacclimatized Acclimatized worker
worker OR
OR Light physical work,
Heavy physical work, Unacclimatized
Acclimatized worker worker
2529 1 { d.zLJLJf e gl UuUSNI 02 g2 32.35
basis.
9 Post Heat Stress Alert notice.
30-33 1 Encourage workers to drink extra water. 36-39
1 Start recording hourly temperature and
relative humidity.
1 Post Heat Stress Warning notice.
34-37 1 Notify workers that they need to drink 4042
extra water.
1 Ensure workers are trained to recognize
symptoms.

Provide 15 minutes relief per hour.
Provide adequate cool (105 C) water.

At least 1 cup (240ml) ofater every 20
minutes.

Workers with symptoms should seek
medical attention.

Provide 30 minutes relief per hour in
addition to the provisions listed
previously.

40-41 Il

If feasible provide 45 minutes relief per
hour in addition to theprovisions listed
above.

45 or over Only medically supervised work can 50 and over
continue.

Source: Adapted from Humidex Based Heat Response Plan , Occupational Health Clinic for Ontario Workers (OHCOW)
http://www.ohcow.on.ca/menuweb/hrrplan.pdf
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The plan may not be applicable to all environments and/or work sites.

HUMIDEX BASED HEAITRESS VALUES

Air Relative Humidity in %
o

100 | 95 | 90 | 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30 | 25 | 20 | 15 | 10
49 0
48 49
47 0 4
46 49 46
45 0 4 Vi
44 49 46 [ 4
43 49 4 4 /
42 0 48 46 |4 41
41 48 46 | 44 | 42 Wy
40 49 47 45 | 43 WAL
39 49 4 4 el 41 | 39 | 37
38 49 4 4 . ‘WA 40 | 38 | 36
37 49 4 / VPR 40 | 38 | 37 | 35
36 0 49 /4 v 44 4 40 | 39 | 37 | 35 | 34
35 0 48 4 v 4 4 40 [ 39 | 37 | 36 | 34 | 33
34 49 48 | 46 4 4 4 40 | 39 | 37 | 36 | 34 | 33 | 31
33 0 | 48 | 4 46 | 44 4 41 | 40 [ 39 ( 37 | 36 | 34 | 33 | 32 | 30
32 O 49 | 48 | 46 | 4 44 4 41 | 40 | 38 | 37 | 36 | 34 | 33 | 32 | 30 | 29
31 0 49 | 48 4 v 44 4 4 40 (39 | 38 | 37 | 35 | 34 | 33 |32 |30 | 29 | 28
30 48 4 46 | 44 v 4 41 | 40 | 39 [ 37 | 36 | 35 | 34 | 33 |31 |30 (29 |28 | 27
29 46 z 4 4 41 | 40 | 39 [ 38 | 37 | 36 | 35 | 33 | 32 | 31 |30 |29 | 28 | 27 | 26
28 2 2 41 | 40 | 39 [ 38 | 37 | 36 | 35 | 34 | 33 |32 |31 |30 |29 |28 | 27 | 26 | 25
27 41 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33 | 32| 31|30 |29 |28 | 27 | 26 | 25
26 39 38 | 37 | 36 | 35 | 34 | 33 | 33 |32 | 31|30 |29 |28 | 27 | 26 | 25
25 37 36 | 35 | 34 | 33 | 33 | 32 |31 |30 |29 |28 |27 | 26 | 26 | 25
24 35 34 | 33 | 33 |32 |31 |30 |29 |28 |28 |27 | 26 | 25
23 33 32 |31 |31 |30 |29 | 28 |28 |27 | 26 | 25
22 31 30 | 30 [ 29 | 28 | 27 | 27 | 26 | 25 | 25
21 29 29 | 28 | 27 | 26 | 26 | 25

Source: Adapted from Humidex Based Heat Response Plan, Occupational Health Clinic for Ontario Workers (OHCOW)

https://uwaterloo.ca/safety-office/humidex-based-heat-response-plan.pdf
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WETBULB GLOBE TEMPERREUWBGT) INDEX

Occupational hygienists recommend using the Wet Bulb Globe Temperature (WBGT) index to
measure workplace conditions where heat is a health and safety hablaedACGIH publications
TLVs ad BElgrovide screening criteria and guidelines for limiting heat stress and heat stress
managemenuse values based on the WBGT.

The wet bulb globe temperature is calculated using a formula that takes into account air
temperature, speed of air movemengdiant heat from hot objects, sunshine and body cooling
due to sweat evaporation.

There are directeading WBGT meters, also called heat stress indicators that are commercially

available. Such devices require regular maintenance to produce accuratevalaen using

KSFd aGdNBaa AYyRAOIFIG2NR F2fft2¢ !/ DLI 2N YIydzZFIl Olc
For more information on WBGT see CCOHS:

http://www.ccohs.ca/oshanswers/phys agents/heat control.thtm

Globe Natural Wet Bulb
Thermometer Thermometer

Dry Bull
Thermometer
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WORK BREAK SCHEDBDR HOT WORKING CONDNS

SCREENING CRITERIR HEAT STRESS EXIRES(WBGT VALUESQY

Allocation of Acclimatized Unacclimatized

Work in

Work/Rest | Light Moderate Heavy Very Light Moderate Heavy @Very
Cycle Heavy Heavy
75-100% 31.0 28.0 - -- 28.0 | 25.0 - -
50-75% 31.0 29.0 275 | - 28.5 |26.0 24.0 -
2550% 32.0 30.0 29.0 28.0 295 27.0 25.5 24.5
0-25% 325 315 30.5 [30.0 30.0 29.0 28.0 27.0
Note:

Criteria is not equivalent to regular thermometer readings, but inB&T values
1 Assumes $our workdays in a-Blay workweek with conventional breaks.

1 TLVs assume that workers exposed to these conditions are adequately hydrated, are
taking medication, wear lightweight clothing, and are in generally good health.

Examplesof workloads:
Rest- Sitting (quietly or with moderate arm movements.)

Light work- Sitting with light manual work with hands or driving. Standing to control mack
with occasional walking.

Moderate work ¢ Normal walking, light pushing and pulling, moae lifting, sustained
moderate hand and arm work, moderate, arm and leg work, or arm and trunk work such
scrubbing in a standing position.

Heavy work¢Intense arm and trunk work, carrying, shoveling, digging, manual sawing,
pushing and pulling heavgdds, walking at fast pace.

Very Heavywork- Very intense activity at fast to maximum pace such as shoveling wet sa

Adapted from: 2008 TLVs® and BEE®eshold Limit Values for Chemical Substances and Physical Agents and

Biological Exposure Indic&incinnati: American Conference of Governmental Industrial Hygienists (ACGIH), 2008, p.

221.

Consult the ACGIH publications on TLVs and BEIs for more detailed information on screening

criteria, categories of work demands, guidelines for limiting heatsstend heat stress
management.
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HEAT EXPOSURE HAZARDITROL

If a hazard assessment requires measures be taken to reduce the potential for harm to workers,
the employer should follow the hazard control hierarchy as outlined in the Hazard Assessment
code d practice for available ahttp://www.wscc.nt.ca/node/2576

HEATEXPOSURE HAZARD CRAI HIERARCHY

1 Explore ways teliminate the hazard.

1 Reduce exposure by applyirggineering controlsuch as methods ofas$igning or
modifying plants, equipment, ventilation systems, and processes to reduce exposure.

1 Applyadministrative controlssuch as work practices, standards and operating procedures
including training, timing of work, policies and other rules to redexgosure.

1 Usepersonal protective equipmentf necessary as a last resort.

1 Use a combination of engineering controls, administrative controls or personal protective
personal equipment if this results in a greater level of worker safety.

The best way to cdrmol a hazard is to eliminate it. This step is impracticable when the hazard is
an outdoor environmental condition.

The measures for control, therefore, should focus on engineering and administrative controls,
and personal protective equipment.

The Publi®Vorks and Government Services Canada guideline,
"Environmental Standards for Office Accommodation,"
recommends a minimum temperature of 20°C when heating a
maximum temperature of 26°C when cooling.

Source: Humidex Rating and Work, Canadian Cent@doupational Health and Safety, OSH Answers
http://www.ccohs.ca/oshanswers/phys_agents/humidex.html
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ENGINEERING CONTROLS

1 Use labour saving devicds reduce the level of physicattivity required to lower the body's
metabolic heat production. Examples are; carts, conveyors, or mechanical lifting devices.

1 Change the location of the work ta cooler work area if possible. Determine if some or all of
the work can be done in the shadsr, in a ventilated or aiconditioned space. For example,
load vehicles inside a cooled warehouse, or provide a shade shelter for groundskeepers.

9 Establish a cooling statiowhere workers can rest in a ventilated and-einditioned space
such as a boothjehicle, or tent.

1 Adjust the clothing requirementswhen possible. For example, certain tasks be done in
lighter t-shirts and shorts rather than coveralls.

 Usescreens I gy Ay3da 2NJ 20 KSNJ FLILINBLINAEFGS YFEGSNRFE (2
Indoor Environments

i Use fando increase air movement and help encourage sweat evaporation. This control
method is only effective when the air temperature is less than the skin temperature (about
35°C). When hot air is blown on a person, heat exhaustion can hdppter.

Remove heat sourcefsom work areas through isolation, relocation, redesign or substitution.
Use air conditioningo cool the entire workplace.

Implement spot coolingor hot areas and work sites.

Use local exhaudb remove heat from hot work qpcesses.

Cover or contain heat sourcesich as steaming tanks.

Automate or replacehot processes.

= =/ =/ 4 4 -4 -

Rotate workersin and out of hot work areas whenever possible.
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ADMINISTRATIVE CONJIES

1 Reduce physical effort needed for a task by:

0 lowering the pace omiensity of work

shortening the duration of work

increasing the number and/or length of rest breaks
substituting light tasks for heavy ones

0
0
0
0 increasing the number of staff to share the workload

1 Provide adequate supplies of drinking watdEncourage worker® frequently drink small
amounts of water or cool fluids. One cup (250 ml) everg@%ninutes when working in hot
conditions.

M Allow time for acclimatization

1 Provide rest break. Rest breaks allow the body time to rid itself of excess heat, reduce the
production of internal body heat, and provide greater blood circulation to the skin.

1 Allow workers to set their own work pacahen possible.
1 Schedule physically demandinglys for cooler periods of the day.

9 Carefully monitorinfrequent or irregular tasks sh as emergency repairs or working near
hot process equipment as these tasks often result in heat stress.

91 Provide appropriate trainingand education to recognize and treat heat stress.

1 Pay attention to workers with special needsVorkers should discuss litations and
precautions with their doctor.

1 Prepare safe work practicespecific to work in hot conditions.
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HEAT STRESS ACCLIMATION GUIDE

ACCLIMATIZATION
Acclimatization is the process whereby people adapt to different temperatures. At the
workplaceacclimatization is important because it allows you to work safely and efficiently.
Through this process the body can gradually get used to working in a hot environment. Adapting
to heat involves the body gradually becoming more efficient at cooling.itself
0 ¢KS 02Re& NBRANBOG& o0f22R (2 (KS aiiAyQa adaNFI OS
0 The heart becomes more efficient.

0 Sweating starts sooner and you sweat more.

0 Sweat contains less salt, which impacts dehydration and electrolyte imbalance.

SYMPTOMS

Symptoms such as fatigue, dizzinessthrash and stomach discomfort are common during the
adjustment period. Dehydration can cancel the benefits of acclimatization

Source: Adapted from Heat Stress Awareness Guide, p.4, Occupational Health and Safety Council of Ontario (OHSCO).

SCHEDULED EXRRBRE

To become acclimatized, consider the following:

1 For workers with experience on the job, limit your time in hot working conditions to 50 per
cent of the shift on the first day, 60 per cent of the shift on the second day, and 80 per cent of
the shift onthe third day. You should work a full shift the fourth day.

9 For workeraot experienced on the job, like a new employee, start off spending 20 per cent of
the time in hot working conditions on the first day and increase the time by 20 per cent of
your shft each subsequent day. You should be able to work a full shift in hot working
conditions the fifth day.

1 Instead of progressively increasing the exposure times on the job in a hot environment, you
can acclimatize by gradually increasing the physical demahthe job over a week or two.
Source: Heat Stress Health and Safety Guideline, p.5, Ontario Ministry of Labour

http://www.labour.gov.on.ca/english/hs/pdf/gl _heat.pdf
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PERSONAL PREGCTIVE EQUIPMENT

{StSOG LISNAR2YIf LINRPGSOGAGS SljdZA LISyl olFaSR 2y Ktk
guidelines for use in hot conditions.

Certain types of protective equipment such as hard hats, coveralls, or gloves may be necessary

to protect wokers from hazards. This kind of clothing or equipment may increase the heat
stress burden experienced by an individual.

Working in certain hot environments may require insulated gloves and suits, reflective clothing,

infra-red reflecting face shields andfety footwear. Specialized clothing such as heavy

coveralls, fire retardant clothing for firefighters or chemical resistant clothing may be required in

I 220® LYLISNYSFotS Oft20KAYy3 &adzOK |a (GKSasSsz |yR ¢
burdenbecause the body cannot cool off by air circulation and sweat evaporation processes.

For extremely hot conditionshermally conditioned clothing is available, such as:

1 A selfcontained airconditioner in a backpack.

1 A compressed air source that feeds cailinto the jacket or coveralls through a vortex
tube.

1 A jacket that has pockets that can be filled with-peeks.

Eye protectionthat absorbs infrared radiation (heat rays) may be necessary when working near
very hot objects such as molten metals. $afinglasses provide protection against UV
radiation.

CLOTHING

Light clothingallows maximum exposure and efficient body cooling by sweat evaporation. Long
sleeve shirts and pants prevent exposure to direct sunlight.

Cotton clothingis cooler than polydsr, but cotton absorbs moisture and may stay moist. Damp
clothing may become uncomfortable.

Long underwear moderates extreme changes in temperatufeisworkers who move back and
forth between very hot, dry indoor environments and cold, winter outdooviesnments.

PERSONAL MEASURES

Wear light clothing that allows sweat to evaporate if possible.

Use sunscreen with minimum SPF 30 for working outside.

Cover your head when working outside.

Avoid eating large meals before working in hot environments.

Avoid atohol or beverages with caffeine. These make the body lose water and increase the risk
of heat stress.

Check with your doctor to see if your medication may affect your heat tolerance.

Discuss the need for supplementary salt to alleviate dehydration invbdting conditions with

your doctor.

1 Keep an eye on your esorkers for symptoms of heat stress.

= =4 -8 -8 -9

= =4
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A heat stroke victim is usually unable to recognize the heat str
signs and symptoms. His or her survival depends on@2d\J
ability to recognize theymptoms and seek immediate help.

Source: Best Practie&Vorking Safely in Heat and Cold, p.16, Work Safe Alberta, 2009

FIRST AID FOR HEAIPBSURE

The first step in prevention of heat stress is awareness of the signs of heat. Lack of
acclimatiation, poor levels of physical fithess and conditions such as diarrhea or fever increase
susceptibility to heat stress because the body is already in a weakened state. Certain drugs such
as tranquilizers and diuretics can also increase susceptibilityabdteess.

Heat stroke and hyperthermia require immediate first aid and medical attention. Delayed
treatment may result in damage to the brain, kidneys and heatrt.

If someone shows signs of heat stress, assume that other workers may also be affected.
Workers should report to a cool area for individual assessment before work continues.

WHAT ARE THE SIGNSHEAT STRESS?

Early Warning Signs As Heat Stress Worsens

Headache Breathlessness

Dizziness / faintness Weak rapid pulse

Irritability / anger / moa change Severe headache

Fatigue Severe muscle cramps

Heavy sweating Confusion

Prickly heat (heat rash) Skin from cold and clammy to hot and dry
Muscle cramps Severe dehydration

Changes to breathing and pulse rate Sweating may stop

Dehydration Comaand possible death

General Response

1 Move the person to a cooler area where they can rest such as @omditioned building or
vehicle, or into the shade.

1 Take off excess clothing (hard hat, boots, shirt, coveralls), but only when the worker has been
moved away from the work site to a safe area.

1 Give the person water to drink (only if they are able to drink it on their own).
9 Cool the person with cold compresses and rapid fanning.

1 Get medical help or take the person to a medical facility.
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HEAT STRESS RISND CONTROL CHART

of work; cool moist skin; weak pulse.

Heat Rash Red bumpy rash with severe itching. Change into dry clothes often and avoid ho
environments. Rinse skin with cool water.
Wash regularly to keep skin clean and dry.

Fainting Sudden faintig after at least two hours GET MEDICAL ATTENTION!

Assess the need for CPR. Move to a cool g
loosen clothing, make person lie down, ang
the person is conscious, offer sips of cool
water. (Note: fainting may aldoe due to
other illnesses).

Heat Cramps

Heat cramps are painful, involuntary
muscle spasms that usually occur durin
exertion in hot environments. The cram
is caused by failure to replace fluids ang
salts lost as result of heavy sweating.

The spasms ay be more intense and
more prolonged than typical leg cramps
Muscles most often affected include the
calves, arms, abdomen and back.

Rest briefly and cool down.

Drink water or an electrolyteontaining
drink.

Practice gentle, rangef-motion stretchirg.
Gently massage the affected muscle group|

elevated temperature, generally greater
than 40°C.

Skin becomes hot, drynd red.

The affected person may act strange,
weak and confused.

Heat Signs and symptoms of heat exhaustior] Get the person out of the sun and into a
Exhaustion | often begin suddenly, sometimes after | shady or akconditioned location.
excessive exercise, perspiration and Lay the person down and elevate the feet
inadequate fluid intake. slightly.Loosen or remove the individual's
Features resemble shock and include: | clothing.
cool moist skinbody temperature above| Have the person drink cold waterot iced
38°C, weak pulse, heavy sweating, or a drink containing electrolytes.
pant.lr)g, weakness, dlz.2|.ness, nausea g cool the person by spraying him or her witl
vomiting, and blurred vision. .
cool water and fanning.
Monitor carefully. Heat exhaustion can
quickly become heatstie. If fever,
especially greater than 40°C, or fainting,
confusion or seizures occur CALL FOR
EMERGENCY MEDICAL ASSISTANCE!
Heat Stroke | The main sign of heatstroke is a markeq Move the person out of the sun and into a

shady or aiconditioned space. Remove any
excess clothing.

CALL FOR EMERGENCY MEDICAL
ASSISTANCE.

While waiting cool the person by spraying
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Other signs may include: dizziness, with cool water and fanning.

headache, rapid heartbeat, shallow If the person is consciousfef sips of cool
breathing, elevated or lowered blood | \yater.

pressure, cessation of sweating.

In a later stage a person may pass out (
have cawvulsions.

Source: Adapted from thelumidex Based Heat Response Plan

NOTE

1 Immersing a person in cold water can result in harmful overcooling. This can interfere with
vital brain functions so must only be done under close medical supmtvis

1 Do not use rubbing alcohol because it closes the skin's pores and prevents heat loss.

1 Do not give liquids with alcohol or caffeine as these ingredients can make conditions worse.

A heat stroke is a lifehreatening situation and requires
immediate malical attention

Source: Best PractiedVorking Safely in Heat and Cold, p.16, Work Safe Alberta, 2009
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APPENEX Ac¢ DEFINITIONS ANABBREVIATIONS

DEFINITIONS

Acclimatization
Process of adapting to a new temperature.

Chilblains
Amild cold injury cased by prolonged and repeated exposure for several hours to air
temperatures ranging from the freezing point at 0°C to as high as 16°C.

Core Temperature
An internal core temperature of 37°C is necessary for vital organs to function normally. During a
reguar day, body temperature may vary by about 1°C.

Dehydration

Loss or deficiency of water in the body. Dehydration can occur as a result sweating, vomiting or
diarrhea. In hot environments excessive sweating can cause dehydration and in cold climates,
persgration.

Emergency Work
Critical work essential to preservation of life.

Frostnip
Occurs when ear lobes, noses, cheeks, fingers, or toes are exposed to the cold and the top layers
of the skin freeze. The skin of the affected area turns white and may teebn

Frostbite

CNRaAaGOAGS KILIWISYya gKSYy Tt dzAi Ra OPONRaeddmugeikK S 02 R& Q&
blood vessels may be severe and permanent, and blood circulation may stop in the affected

tissue.

Hazard
Any situation, thing or condition that maypose a person to risk of injury or occupational
disease.

Immersion Foot

Also known asrenchfoot, this resultfrom prolonged exposure in a damp or wet environment in
temperatures ranging from the freezing point to about 10°C. Primary injury is to aecdve

muscle tissue. Symptoms include tingling, numbness, itching, pain, swelling, leg cramps, blisters
or bleeding under the skin.

Heat Cramps

Painful muscle spasms that occur during strenuous activity in hot environments. Associated with
cramping in the abomen, arms and calves, the muscle pains may occur alone or in combination
with another heat stress disorder. Inadequate consumption of fluids or electrolytes often
contributes to heat cramps.

Heat Edema (Swelling)
Swollen hands or feet and ankles wheropke sit or stand for a long time in a hot environment.
Heat causes the blood vessels to expand (dilate) and body fluid moves into the hands or legs.
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Heat Exhaustion

! ONBI1 R2g6y AYy (G(KS o02ReQa O22fAy3a aeaidsSy NBadzZ (
intake. Symptoms include cool moist skin, a body temperature above 38°C, weak pulse, heavy

sweating, panting, weakness, dizziness, nausea, vomiting, and blurred vision.

Heat Rash (Prickly Heat or Milliaria)

An itchy rash of small raised red spots on theefaneck, back, chest and thighs caused by a hot
and moist environment.

Heat Strain
The body's responses to excessive heat exposure.

Heat Stroke

Acute illness caused by overexposure to heat. Symptoms include dry, hot skin, high body
temperature and mentatlysfunction. Heat stroke can be fatal in the absence of immediate
medical.

Heat Syncope
Temporary loss of consciousness due to insufficient blood flow to the brain. Recovery is
normally prompt and without longerm ill effects.

Humidex
A scale intended texpress the combined effects of warm temperatures and humidity.

Humidity (Relative Humidity)

The measure of water vapour content in the air. Usually, relative humidity is expressed as a
percentage of total possible moisture content.

Hyperthermia
Elevatedbody temperature. Extreme temperature elevation can become a medical emergency
requiring immediate treatment to prevent disability and death.

Hypothermia

¢CKS 02Re& A& dzyloftS (2 O02YLISyaldaS F2NI AGA KSIFG €3
temperature starts to fall.

Metabolic Rate

Rate of energy (heat) production of the body. Metabolic heat production increases as the level

of activity increases.

Occupational Exposure Limits (OELS)
Restrictions on the amount and length of time a worker is expdsedrborne concentrations of
hazardous biological or chemical agents.

Personal Protective Equipment (PPE)
Any clothing, device or other article worn or used by a worker to prevent injury or to facilitate
rescue

Radiant Heat
Heat that comes directly fra a hot object. When we stand near a furnace or in bright sunlight,
we feel warm even when the surrounding air is cold.
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Snow Blindness
A temporary loss of vision caused by exposure to bright sunlight reflected from snow or ice.

Thermal Comfort

! LIS Né&elthg d@éomfort, as in not too hot or not too cold. Variability between people with
different metabolic rates, fithess levels, medical conditions, medication usage, ability to
acclimatize, level of hydration and age affect how people perceive theirabialbels.

Wet-bulb Globe Temperature (WBGT) Index
A measurement taking into account air temperature, air movement, radiant heat and humidity.

Wind Chill
A mathematical calculation of how the air temperature feels on exposed skin due to wind.

wind Chillindex
A measurement of the heat loss rate caused by exposure to wind.

ABBREVIATIONS

ACGIH

American Conference of Governmental Industrial Hygienists. ACGIH is a professional society of
government workers and educators who work to promote occupational gafet health. The
organizaion publishes recommendations on ventilation, air sampling and airborne chemical
concentration guidéne called threshold limit values or TLVs, designed to limit and control
exposure of workers to airborne chemicals in the waekce.

CCOHS

Canadian Centre for Occupational Health and Safety. Canada's national organization for
promotion of workplace health and safety by providing information, advice, training and
research.

CSA

Canadian Standards Association. A-fomtprofit asso@ation serving business, industry and
government in Canada. The organization develops standards that address needs such as
enhancing safety and health.

OELs
Occupational Eposure Limits restrict the amount and length of time a worker is exposed to
airborne concentrations of hazardous biological or chemical agents.

TLVs
Threshold Limit Values recommended by ACGIH and often used as guidelines to set occupational
exposure limits.

uv
Ultraviolet radiation.

WBGT
Wet Bulb Globe Temperature Index. A measure clipational heat exposure.

WSCC
Workers' Safety and Compensation Commission of the Northwest Territories and Nunavut.
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APPENDIX 8CASETUDIES

COLD EXPOSURE CABEDY

A carpenter and work crew is working outside 0f2@°C day in February. They are ba "
floor of a building under construction. The radio reports a general wind chl7of

Hazard Assessment

1

On the ninth floor, the wind is blowing work orders around the space. Workers estimate the
wind at between 20 and 25 km/h.

The wind is blowingdm a side that has support beams, but no walls.

The carpenter is doing work that requires dexterity and needs to work without gloves. The
work involves moderate physical activity.

All members of the crew are experienced, and have been working at thislodar at least 2
months.

Action

)l

The wind speed on the"¥loor may be more than the wind chill value reported on the radio,
so workers decide to use a work watm schedule matching26 to-28 wind chill at 225
km/h. This equates to a maximum of 55nmtes of work, with 3 breaks, in ahbur shift.

Workers will take their breaks on the first floor, which is completely enclosed and heated, in
an area currently used as meeting area. Since the meeting space is not available in the
afternoon, later break will be taken in the crew vans.

The carpenter will do as much measuring and layout as possible off't#®o8, which has
more walls that provide a better wind break than the structure on thdléor.

The crew reviews the health effects and symptorhsad exposure. Since many of them
work in isolation, they agree to check in with an assigned buddy every 30 min.

They confirm that everyone is dressed appropriately in three layers including an inner layer to
wick away sweat, a middle layer to retaindbeand a third outer layer to protect from wind.
Workers will remove the two outer layers when in the break room. Hats and extra socks are
important. Workers are encouraged to wear their mittens or gloves whenever possible. A
change of clothes is necesgaf excess sweating occurs. Warm drinks, soup and extra water
are provided in the break room.

48| Code of Practick Thermal Conditions



K*ba AY*N.o° oI

diL atcbtdlo® SbbpnwAc

WSCC Workers' safety

HEAT EXPOSURE CABELYY

It's late June and an asphalt paving crew is working 50 km from town on a clear sunny day. The
temperature rises to 29°C. The radigoets a humidex value of 33.

The hazard assessment reveals a few more facts...
1 A humidex of 33 is unusual and it is the first humidex value reported for the year.

1 There are no buildings or shelters available in the immediate area.

1 The crew is laying asphalthe asphalt has radiant heat that will add to the overall heat felt
by workers.

I There are new members on the team.

Action
1 A workrest schedule is put into effect. Since this is the first heat wave of the paving season,
all crew members are considereg@w and unacclimatized. They opt for a conservative plan
by working for 45 minutes with a #finute break each hour.

1 In addition, every 15 minutes workers rotate between workstatiegisaring the workload
between shoveling the asphalt and driving.

1 Extrawater (3 cups per person, per hour) is brought to the site.

1 Everyone reviews the health effects and symptoms of heat strain. Crew members are
encouraged to "buddyip" and watch each other for warning signs.

1 One worker offers a camping dining tent, whiclsé$ up to provide shade for the water and
rest area.

1 Workers continually monitor each other for warning signs of heat strain.

1 Workers also listen to the radio for updates. At the end of the day the radio announces that
the heat and humidity will continuéhe crew boss calls in extra workers so they can rotate
job positions more often, and still keep the work on schedule.
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HEAT STROKE CASE

A 23year old man started to dig a ditch with other workers on an oil rig site at 3 pm, in August.
He took one breakor a drink of water. At 6 pm, he complained of dizziness and retired to a
shaded area. After about 10 minutes, he came running out in a highly agitated state and began
screaming obscenities at his-amrkers. He was taken to an aionditioned kitchen ithe

camp. His skin felt very hot and dry. Wet towels were used for cooling. He was transported by
truck to the nearest hospital. Despite aggressive treatment at hospital, the worker died 33 days
after the onset of heat strokesfom: Sherman, R. et al. "@pational death due to heat stroke:
report of two cases", 1989, Canadian Medical Association Journal, Vol. 140; 1587

Hazard Assessment and Investigation
A Temperature and relative humidity varied greatly that day, with the maximums reaching
31°C and 8% respectively. There had been no wind.

A The worker collapsed on his first day at work after ardag layoff.

A There was no evidence of drug or alcohol consumption during the few days before his return
to work.

A His fluid intake had been low on the day bétincident.

Action
A Ensure good hydration and fluid intake by all workers (at least 250 ml (1 cup) for ev2dy 15
minutes of work).

A Initiate a workrest schedule for unacclimatized workers despite the fact that the
temperature and humidity were likely el the levels at which a 75% we2k% rest
regimen is recommended. The American Conference of Government Industrial Hygienists
(ACGIH) recommendations assume that workers are acclimatized, fully clothed, and have
adequate water and salt intake.

A Due to thelay-off, the worker was likely not physically accustomed to the work. A "return
to-work" type schedule should be implemented for physically demanding jobs.

A Train all workers about the signs and symptoms of heat stress.

The authors of this report indicatdat heat stroke has a 50% death rate, even with aggressive
medical treatment. Therefore, the best way to manage heat stroke is to control the factors that
cause a person to ovdreat.
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APPENDIX CSAMPLES OF COLD ANAT STRESS
POLICIES

COLD STRESS POL
Purpose and Application:

This policy is intended to protect workers from potential adverse effects of overexposure to
cold. It applies to all (company name) workers who work in low
temperatures, wind and/or moisture for significant #nperiods.

Responsibilities
Departments/divisions will:
9 identify jobs with a potential risk of cold stress
1 develop and maintain written jolspecific safe work procedures
91 inform workers and their supervisors where their work involves potential riskldfsteess
9 develop a process to ensure supervisors and workers are advised of:
o factors which can predispose them to cold stress
o the warning signs and symptoms of cold stress conditions (frostbite and hypothermia
0 the measures to take to protect against thiazard (e.g. wearing appropriate clothing)
o0 the job-specific safe work procedures

1 post information on cold stress in the workplaces of workers potentially exposed to this
hazard

9 if uniforms or clothing are being provided by the department, ensure that rigth
specifications reduce the risk of cold stress (while providing appropriate protection from
other hazards, where necessary)

Supervisorawill;

9 familiarize themselves with all jobs under their supervision which have been identified to
have potential rislof cold stress and the associated safe work procedures

1 ensure training/information sessions are provided to workers whose work places them at
risk of cold stress

1 monitor environmental conditions (i.e. temperature and wind velocity and/or wind chill), as
appropriate, on cold days and on days where brisk wind and cold air temperature combine
to reach levels considered hazardous

1 implement safe work procedures established to prevent eitdss related injuries
1 advise workers to:

o wear multiple layers of lightoose fitting clothing

0 pay special attention to protecting feet, hands, face & head

0 report to their supervisor cold stregelated symptoms in themselves or their-co
workers
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o adhere to the recommended wonkarm-up schedule, established to prevent
frostbite or hypothermia

9 reinforce personal protection strategies to workers verbally, on a continual basis
Workerswill:

9 be familiar with cold stress hazards, predisposing factors and preventative measures
9 follow safe work procedures established to prevent esiléss related injuries

9 report to their supervisor cold stregelated symptoms in themselves or their-amrkers
1

follow recommended schedule of rest breaks, as advised by supervisors, to prevent
frostbite or hypothermia

1 understand and be able to recognizestbite and hypothermia

Occupational health and safety staff, in conjunction with supervisory staff ati Joint
Work Site Health and Safety Committee (if there is one)ll:

provide assistance in the development of safe work procedures
provide assignce in the provision of information sessions
prepare information related to cold stress

address cold stress concerns of workers

=A =4 =4 =4 4

make recommendations during the development of or on the improvement of existing
safe work procedures, as needed

Source: Bederactice-Working Safely in Heat and Cold, pp-®4 Work Safe Alberta, 2009. (as adopted with
permission of City of Toronto).
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HEAT STRESS POLICY

Purpose and Application

This policy is intended to protect workers from potential adverse effects afeapesure to
heat. It applies to all (company name) workers who work in high
temperature conditions for significant time periods.

Responsibilities

Departments/divisionswill:

1 identify jobs with a potential risk of heat stress and devgtdpspecific safe work
practices which address this hazard

1 inform workers and their supervisors where their work involves potential risk of heat
stress

9 develop a process to ensure supervisors and workers are advised of:

o factors which can predispose them heat stress

o the warning signs and symptoms of heat stress conditions (heat rash, heat
cramps, heat exhaustion and heat stroke)

o0 the measures to be taken to protect against this hazard (e.g. having water
available to drink during work shift, wearing apprige clothing and pacing
oneself while working)

9 post information on heat stress in the workplaces of workers potentially exposed to this
hazard

1 ensure workers have access to a drinking water source for filling personal containers at
the beginning of theksft, if water is not accessible throughout the shift

9 if uniforms or clothing are being provided by the department, ensure that clothing
specifications reduce the risk of heat stress (while providing appropriate protection
from other hazards, where necesga

9 allow a gradual period of acclimatization to work in hot environments for new and other
non-acclimatized workers [Note: Even workers who work outside on an ongoing basis
may not be acclimatized if temperatures rise steeply within a short time pedolg &
the spring or summer.]

1 re-schedule work on hot days to cooler times of the day, when feasible

1 where feasible and necessary, reduce temperature and humidity through air cooling
and conditioning of enclosed work environments or shading of opensarea

Supervisorwill:

1 schedule information sessions for workers whose work places them at risk of
heat stress

1 on days where environmental conditions have reached designated threshold levels
according to the attached guideline

1 implement safe work proceduresstablished to prevent heahduced illness

1 determine any additional rest breaks that may be required as a result of workload and

local conditions
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9 advise workers to:
o0 drink enough fluids to replace those lost through sweating and breathing
o take breaks intie shade or a cool area, as needed to avoid heat exhaustion or
collapse
0 report to their supervisor heat stregglated symptoms in themselves or their
co-workers
o adhere to the recommended rest break schedule, established to avoid heat
exhaustion or collapes
Workerswill:
9 familiarize themselves with heat stress hazards, predisposing factors and preventative
measures
1 follow safe work practices established to prevent heat related illness
9 drink enough fluids to replace those lost through sweating and breathing
1 report to their supervisor heat stregglated symptoms in themselves or their-co
workers
1 follow recommended schedule of rest breaks, as advised by supervisors, to avoid heat

exhaustion or collapse

Occupational health and safety staff, in conjunction \wisupervisory staff and
the Joint Work Site Health and Safety Committee (if there is qn)l:

T

=A =4 =4 =4

provide assistance in the development of safe work procedures
provide assistance in the provision of information sessions
prepare information related to heattress

address heat stress concerns of workers

make recommendations during the development of or on the improvement of existing
safe work procedures, as needed

Source: Best Practied/orking Safely in Heat and Cold, pp-989 Work Safe Alberta, 2009 s(adopted with
permission of City of Toronto).
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APPENDIX DWEATHERATA
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NORTHWEST TERRITGRMEATHER DATA
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To find data for other locations, use the customizershaption of theCanadian Climate Data Gine
service from Environment Canada, available at:
http://www.climate.weatheroffice.ec.gc.ca/climateData/canada e.html
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NORTHWSET TERRITORIES
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FORT SMITH

Latitude: 60°01'34.000" N Longitude: 111°55'46.000" W Elevation: 203.00 m

Climate Normals (30 Years: 1972000)

Daily Extreme Extreme Daily Extreme Extreme
Month Average Maximum | Minimum | Average Maximum | Minimum Extreme Extreme

Temp. °C Temp.°C | Temp.°C | Temp. °C Temp. °C Temp. °C Humidex Wind Chill
Jan -18.5 0.4 -37.9 -24.9 8.7 -49.4 8.4 -60.4
Feb -22.2 -8.2 -37.3 -19.8 12.2 -53.9 11.6 -58.4
Mar -14.4 10.2 -37.2 -12.4 14.9 -44.4 13.9 -55.7
Apr 0.9 16.6 -20.6 -0.4 30.0 -40.6 29.6 -50.4
May 9.0 29.8 -3.7 8.5 31.8 -19.4 32.7 -26.2
Jun 14.0 27.8 -2.9 14.3 35.0 -6.1 37.9 -8
Jul 19.0 31.0 5.1 16.5 34.4 -3.3 41.7 -1.2
Aug 121 25.5 -1.6 145 35.3 -5.6 38.5 4.7
Sept 5.8 20.8 -34 8.0 31.7 -12.8 31.3 -17.8
Oct 2.6 15.7 -8.1 0.0 26.1 -27.9 24.1 -35.3
\[e)V] -10.5 3.0 -32.5 -11.8 13.3 -40.6 12.2 -48.8
Dec -20.0 -6.4 -35.2 -20.9 9.7 -48.3 8.9 -59.6

Climate Normals for Fort Smith over 30 years: 19722000
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HAY RIVER

Latitude: 60°50'20.000" N Longitude: 115°46'36.000" W ElevaiizhO0 m

Climate Normals (30 Years: 1972000)

Daily Extreme Extreme Daily Extreme Extreme
Month Average Maximum | Minimum | Average Maximum | Minimum Extreme Extreme

Temp.°C | Temp.°C | Temp.°C | Temp. °C Temp. °C. | Temp. °C Humidex Wind Chill
Jan -17.8 1.9 -36.9 -23.1 10.7 -47.8 10.6 -58.7
Feb -23.6 -7.5 -37.1 -20.2 13.9 -48.3 12.9 -60.4
Mar -17.4 7.2 -36.7 -14.4 15.6 -44.4 13.9 -54.9
Apr -0.8 18.1 -27.8 2.7 24.1 -38.9 23.3 -47.7
May 6 25.6 5.2 6.1 33.3 -18.9 31.1 -26.6
Jun 12.6 26.6S 0.8 12.6 34 -5.6 35.1 -7.4
Jul 17.7 29.3S 6.4 15.9 35 1 44.6 -0.1
Aug 11.8 25.5 -0.8 145 36.7 -1.1 39.8 2.7
Sept 5.7 18.9 -2.6 8.5 30 -11.7 32.2 -17.1
Oct 0.4 25 -24.3 23 -34.3
\[e)V] -10.4 2.7 -28.5 -11.9 15 -40.8 12.8 -54.4
Dec -20.3 12.2 -47.2 112 -55.8

S = More than one occurrence

Climate Normals for Hay River over 30 years: 192000
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INUVIK

Latitude: 68°19'00.000" N Longitude: 133°31'00.000" W Elevation: 103.00 m

Climate Normals (30 Years: 1972000)

Daily Extreme Extreme Daily Extreme Extreme
Month Average Maximum | Minimum | Average Maximum | Minimum Extreme Extreme

Temp. °C Temp.°C | Temp.°C | Temp. °C Temp. °C Temp. °C Humidex Wind Chill
Jan -23.1 -6.9 -38.2 -27.6 54 -54.4 5.2 -64.1
Feb -27.5 -13.9 -39.8 -26.9 5.2 -56.7 4.9 -67
Mar -26.5 -6.7 -40.3 -23.2 6.1 -50.6 5.6 -59.6
Apr -8.8 4.4 -19.8 -12.8 13.8 -46.1 12.8 -51.1
May -2.6 155 -17.6 0.2 25 -27.8 25.2 -35.2
Jun 12.2 25.7 -0.7 11.3 32.8 -6.1 35.8 -13.3
Jul 155 27.9 14 14.2 32.8 -3.3 40 -5.2
Aug 111 23 2.3 11 32.5 -6.1 36.6 -9.2
Sept 4.0E 16.1E -5.6 3.7 26.2 -20.1 26.7 -23.4
Oct -8.2 15 -35 13.9 -43.1
\[e)V] -16.1 -5.9 -26.9 -21 10.6 -46.1 10 -55
Dec -25.7 5 -50 5 -59.6
E = Estimated

Climate Normals for Inuvik over 30 years: 1972000
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NORMAN WELLS

Latitude: 65°17'15.090" N Longitude: 126°45'12.084" W Elevation: 93.60 m
Climate Normals (30eérs: 1971 2000)

Daily Extreme Extreme Daily Extreme Extreme
Month Average Maximum | Minimum | Average Maximum | Minimum Extreme Extreme

Temp. °C Temp.°C | Temp.°C | Temp. °C Temp. °C Temp. °C Humidex Wind Chill
Jan -23.8 2.7 -39.3 -26.5 11.8 -52.2 11.8 -61.7
Feb -28.8 -11.5 -45.3 -24.7 7.9 -54.4 6.3 -60.2
Mar -25.4 -3.6S -44.3 -18.4 111 -46.1 9.4 -57.5
Apr -3.1 12.8 -24.1 -5.8 20 -37.2 20 -43.8
May 5 25.4 -9.3 6.5 31.1 -17.8 28.5 -25.1
Jun 14.9 29.6 -0.7 15 33.5 -2.8 36.2 -6.9
Jul 171 30.6 3 17 35 -1.1 37.2 -4.5
Aug 12.2 26.5 -2.9 13.8 324 -6.1 36 -9.6
Sept 5.4E 20.1E -5.4E 6.6 27.1 -15.7 27.2 -17.7
Oct -5.3 20.8 -31.7 19.8 -39.9
\[e)V] -17 -4.1S -38.5 -19.3 13.3 -42.8 12.2 -52.4
Dec -25.1 5.7 -47.8 4.8 -62.4
E = Estimated S = More than oneccurrence

Climate Normals for Norman Wells over 30 years: 192000
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SACHS HARBOUR

Latitude: 71°59'33.000" N Longitude: 125°15'15.000" W Elevation: 87.50 m
Climate Normals (30 Years: 1972000)

Daily Extreme Extreme Daily Extreme Extreme
Month Average Maximum | Minimum | Average Maximum | Minimum Extreme Extreme

Temp. °C Temp.°C | Temp.°C | Temp. °C Temp. °C Temp. °C Humidex Wind Chill
Jan -25.2 -14.7 -37.7 -29.3 4.4 -52.2 -4.4 -71.6
Feb -28.0E -14 -37 -29 -4.5 -50.2 -6.1 -68.1
Mar -29.4 -16.2 -41.8 -27.2 -4 -48.4 -5.6 -64.8
Apr -15.4 -5 -28.3 -18.9 2.2 -43 11 -58.4
May -8.5 3.3 -18.7 -1.7 10 -26.7 9.4 -40.3
Jun 3.3 17.4 -3.6 2.9 20.5 -16.5 22.1 -21.1
Jul 11 23 -0.3 6.8 24.2 -4 26 -10.3
Aug 5.2 13.3 -1.2 3.5 215 -11 23.7 -20.4
Sept -1.2 6.2 -8.4 -1.7 15.6 -22.8 16.3 -31.2
Oct -11.1 4.4 -35.5 3.9 -44.9
\[e)V] -21.5E -12.7 -29.9B | -20.9 1.7 -42.8 1.1 -56.4
Dec -26.9 -1.7 -45 -4.3 -64.1
E = Estimated B = More than one occurrence and estimated

Climate Normals for Sachs Harbour over 30 years: 197000
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YELLOWKNIFE

Latitude: 62°27'46.000" N Longitudet4°26'25.000" W Elevation: 205.70 m

Climate Normals (30 Years: 1972000)

Daily Extreme Extreme Daily Extreme Extreme
Month Average Maximum | Minimum | Average Maximum | Minimum Extreme Extreme

Temp. °C Temp.°C | Temp.°C | Temp. °C Temp. °C Temp. °C Humidex Wind Chill
Jan -21.4 -7.2 -40.3 -26.8 3.4 -51.2 2.9 -64
Feb -25.1E -13.1 -38.7 -23.4 6.2 -51.2 6.1 -61
Mar -20.1 0.8 -42 -17.3 9.3 -43.3 8.9 -56.8
Apr -3 12.4 -25.5 -5.3 20.3 -40.6 19.4 -53.2
May 5.6 23.3 -6.9 5.6 26.1 -22.8 25.6 -31.8
Jun 135 27.7 1.2 135 30.3 4.4 34 -11.2
Jul 18.7 28.4 111 16.8 325 0.6 35.4 -0.9
Aug 12.2 22.5 3 14.2 30.9 -0.6 34 -4.8
Sept 4.9 17 -2.9 7.1 26.1 9.7 24.4 -16.4
Oct -1.7 31 -28.9 18.1 -36.3
\[e)V] -12.3 0 -34.9 -13.8 7.8 -44.4 6.1 -54.7
Dec -23.7 2.8 -48.3 1.6 -58.9
E = Estimated

Climate Normals for Yellowknife over 30 years: 1972000
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