DIVISION 1 - NOISE EXPOSURE

(7.2 Exposure limits [retired]

(7.3-1 Noise measurement - when required and performance [retired]
(7.3-2 Noise exposure data collected by prevention officers [retired]
(7.4 Exemption [retired]

(7.5-1 Program - education and training [retired]

(7.5-2 Annual program review [retired]

(37.6-1 Investigating controls [retired]

(7.6-2 Implementing controls [retired]

(7.7-1 Selection of hearing protection [retired]

(7.7-2 Warning signs and hearing protection [retired]

G7.7(1)(c) Hearing protection

(37.8-1 Annual hearing tests

(37.8-2 Authorized hearing testers

(37.8-3 Hearing test results

(7.8-4 Construction industry
G7.9 Test records

DIVISION 2 - VIBRATION EXPOSURE

G7.11-1 osure limits - Hand-arm vibration
(G7.11-2 Exposure limits - Whole-body vibration
G7.12 Evaluation

(G7.13 Exposure control plan

(7.14 Information on adverse effects

(G7.15 Labels

(7.16 Exposure to cold

DIVISION 3 - RADIATION EXPOSURE

G7.17 Deﬁmtlons Calculatlon of the egulvalent dose and the eﬂ"ectlve dos
G7.18 i
(7.19-1 Exposure to ionizing radlatlon - Exposure limits and exposure period
(37.19-2 Notification of worker overexposure to ionizing radiation
(G7.19(4)-1 Exposure to non-ionizing radiation - Radiofrequency
(7.19(4)-2 Exposure to non-ionizing radiation - Lasers

G7.19(5) Exposure to non-ionizing radiation - Ultraviolet radiation
(7.20(1)-1 Exposure control plan - General requirements

(37.20(1)-2 Exposure control plan - Control measures

(37.20(1)-3 Exposure control plan - Personal protective equipment
(37.20(1)-4 Exposure control plan - Education and training

(7.20(2) Exposure control plan - Posting of instructions

(7.21 Reproductive Hazards

(37.22 Monitoring exposure

(7.23 Acceptable standards

(7.23(a)(i) and (vi) Radiation protection in radiology - Large facilities
(G7.23(c)(iv) Standard for laser devices in health care

(37.24 Radiation surveys

(37.24(a) Radiation surveys - Clarification of how often to conduct and who can conduct
(7.25 Records

DIVISION 4 - THERMAL EXPOSURE
Heat Exposure

(7.27(1) Heat exposure - lication

(7.27(2) Firefighting

(G7.28(1) Exposure limits - Using the ACGIH Standard

(7.28(2) Clothing correction values

(37.29-1 Heat stress assessment - Acceptable measures and methods

(7.29-2 Environmental parameters

(7.29-3 Physiological measures

(37.29-4 Heat stress assessment using a dry bulb thermometer or Humidex index
(7.29-5 Exposure control plan


file:///link.aspx?_id=2255F91261AB4F1DA15A5F9F68E43EA5&_z=z

(37.30-1 Engneering controls
G7.30-2 Administrative controls

(7.30-3 Personal protective equipment

Cold Exposure

(G7.33-1 Cold exposure - Application

(7.33-2 Cooling power of wind (imperial units)
(7.33-3 Cooling power of wind (metric units)

(7.34-1 Cold stress assessment
(7.34-2 Conversion

(37.34-3 Exposure control plan

(37.35-1 Engineering controls

(7.35-2 Administrative controls

(7.35-3 Work/warmrup schedule for a 4-hour shift
(G7.35-4 Personal protective equipment

(G7.36 Heated shelters

G7.37-1 Clothing (whole body)

G7.37-2 Clothing (extremities)

G7.2 Exposure limits

Issued August 1999; Revised January 1, 2005; Retired April 9, 2019

This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.3-1 Noise measurement - When required and performance

Issued August 1999; Revised January 1, 2005; Revised April 4, 2007; Editorial Revision June 6, 2007; Retired April 9, 2019
This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.3-2 Noise exposure data collected by prevention officers

Issued August 1999; Revised January 1, 2005; Editorial Revision February 6, 2006; Retired November 29, 2021

This guideline has been retired as it contained outdated or redundant material.
G7.4 Exemption

Issued August 1999; Revised January 1, 2005; Editorial Revision October 2005; Editorial Revision February 6, 2006; Retired April 9, 2019

This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.5-1 Program - Education and training

Issued January 1, 2005; Retired April 9, 2019

This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.5-2 Annual program review

Issued August 1999; Revised January 1, 2005; Editorial Revision October 2005; Editorial Revision February 6, 2006; Retired April 9, 2019
This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.6-1 Investigating controls

Issued August 1999; Revised January 1, 2005; Revised January 1, 2005; Editorial Revision October 2005; Editorial Revision February 6, 2006;
Retired April 9, 2019

This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.6-2 Implementing controls

Issued August 1999; Revised January 1, 2005; Retired April 9, 2019



This guideline is being retired due to duplication of resources available to employers through www.worksafebe.com
G7.7-1 Selection of hearing protection

Issued August 1999; Revised January 1, 2005; Retired April 9, 2019

This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com

G7.7-2 Warning signs and hearing protection

Issued August 1999; Revised January 1, 2005; Retired April 9, 2019

This guideline is being retired due to duplication of resources available to employers through www.worksafebc.com
G7.7(1)(c) Hearing protection

Issued June 3, 2019

Regulatory excerpt
Section 7.7(1)(c) of the OHS Regulation (" Regulation") states:

(c) give to affected workers hearing protection that meets the requirements of CSA Standard 794.2-02, Hearing Protection
Devices - Performance, Selection, Care, and Use, as amended from time to time, except as otherwise determined by the Board,
and maintain the hearing protection so that it continues to meet those standards, and

Section 4.4(2) of the Regulation:
(2) When this Regulation requires a person to comply with

(@) a publication, code or standard of the Board or another agency, the person may, as an alternative, comply with another
publication, code or standard acceptable to the Board...

Purpose of guideline
The purpose of this guideline is to specify, for the purpose of section 7.7(1)(c) an alternate standard acceptable to WorkSafeBC for hearing
protection devices.

Acceptable standard

Section 4.4(2) permits WorkSafeBC to accept another standard as an alternative to one referred to in the Regulation. WorkSafeBC has
determined that the CSA Standard 794.2-14, Hearing Protection Devices - Performance, Selection, Care, and Use, is an acceptable
alternative to the standard listed in section 7.7(1)(c).

G7.8-1 Annual hearing tests

Issued August 1999; Revised January 1, 2005; Editorial Revision April 4, 2007; Editorial Revision April 9, 2019

Regulatory excerpt
Section 7.8(1) of the OHS Regulation (" Regulation™) states:

The employer must give workers who are exposed to noise that exceeds noise exposure limits
(a) an initial hearing test as soon as practicable after employment starts, but not later than 6 months after the start of employment, and
(b) a test at least once every 12 months after the initial test.

Purpose of guideline
The purpose of this guideline is to describe the application of section 7.8(1) of the Regulation to industries in which workers may not be employed
continuously for more than six months.

Background

There are a number of industries where noise levels are known to exceed the exposure limits in section 7.2 of the Regulation and in which
workers may not be employed continuously for more than six months; however, workers are usually employed in these industries for many months
each year. Examples of such industries are fish processing, shipbuilding, logging, construction, and oil and gas.

Level of risk

Some industries, such as agriculture, involve workforces that are a mix of established and seasonal workers, who may be exposed to a range of
noise levels. Typically, fieldworkers who do not operate or consistently work near equipment with high noise levels, will be exposed to low noise
levels and would not need to be tested. Persons most at risk would likely include those farmers, ranchers, and workers who operate equipment
with high noise levels, and those who work in some indoor operations involving raising of animals or fowl.
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Program options for testing workers

Section 7.8(1) of the Regulation establishes an obligation to test any new worker who is exposed above the noise exposure limits, not just those
workers who stay for six months with the employer. Ifthe employment lasts less than six months, the test should be done within that timeframe or
period. In this context, the employer should have a reasonably effective program for testing workers. Two common ways of doing this are as
follows:

e Arrange for a hearing testing provider to visit the place of workplace
¢ Set up an in-house testing program

With regard to the first option, the visits may be at regular intervals selected by the employer, such as every three months. Alternatively, the
employer might arrange the visits for a convenient time in a project, such as before workers leave town to go to a remote area. In either case, if the
employer sets up a reasonable program, WorkSafeBC will not be concerned if some workers missed the testing because they started work just
afer, or finished employment just before, a testing provider arrived.

In somre situations, for example in rural agricultural operations, options other than the two listed above may be appropriate. For example, workers
may be sent to a testing facility where available in a nearby town; or workers from a number of farns or ranches may be tested at a location
common to them, or at another workplace in the area with an in-house testing program

Out-of-province employers

A similar issue arises for out-of-province employers who operate in B.C. for short periods of time. If the workers are working in B.C. for a total of
six months or more in a year, then hearing tests meeting the requirements of section 7.8 of the Regulation are required for those workers.

G7.8-2 Authorized hearing testers
Issued August 1999; Revised January 1, 2005; Editorial Revision April 9, 2019; Editorial Revision April 6, 2020

Regulatory excerpt

Section 7.8(2) ofthe OHS Regulation (" Regulation”) states:

Hearing tests must be administered by a hearing tester authorized by the Board.

Purpose of guideline

The purpose of this guideline is to identify the facilities and industrial audiometric technicians who are authorized by WorkSafeBC as meeting

minimum requirements for conducting hearing tests, and the employers’ responsibilities around the maintenance of worker health records under this
section.

Authorized testing facilities
A list of authorized hearing test providers is available on worksafebe.com.

Maintenance of medical history

The employer must not disclose or publish a worker's medical history nformation except as permitted by the Board, in accordance with
section 53(1)(a) of the Workers Compensation Act. Section 53 states in part:

(1) A person must not disclose or publish the following information, except for the purpose of administering this Act and the regulations or as
otherwise required by law:

(2) information obtained in a medical examination, test or X-ray of a worker made or taken under the OHS provisions, Part 7 [Appeals to Appeal
Tribunal] or the regulations, unless the worker consents or the information is disclosed in a form calculated to prevent the information from being
identified with a particular person or case;

An enployer should also not retain a copy of a worker's medical history.

G7.8-3 Hearing test results

Issued August 1999; Revised January 1, 2005; Editorial Revision 2005; Editorial Revision February 6, 2006; Editorial Revision April 9, 2019
Regulatory excerpt

Section 7.8(3) of the OHS Regulation states:

The employer must ensure that the authorized hearing tester sends the test results to the Board.

Purpose of guideline
The purpose of this guideline is to describe the process by which hearing tests can be submitted to WorkSafeBC and accessed by employers.

Accessing hearing tests
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Authorized testers are required to submit the hearing tests to WorkSafeBC in the manner prescribed by WorkSafeBC. WorkSafeBC maintains a
database of hearing tests. Employers are able to access these test results and reports through the employer portal on worksafebe.com. It is
expected that the employers will use this report to determine the rate and extent of occupational hearing loss in their workers when reviewing the
hearing conservation program on an annual basis.

G7.8-4 Construction industry

Issued August 1999; Revised January 1, 2005; Editorial Revision April 9, 2019; Editorial Revision April 6, 2020

Regulatory excerpt

Section 7.8 of the OHS Regulation (" Regulation") states:

(1) The employer must give workers who are exposed to noise that exceeds noise exposure limits

(a) an initial hearing test as soon as practicable after employment starts, but not later than 6 months after the start of employment, and
(b) a test at least once every 12 months after the initial test.

(2) Hearing tests must be administered by a hearing tester authorized by the Board.

(3) The employer must ensure that the authorized hearing tester sends the test results to the Board.

Purpose of guideline
The purpose of this guideline is to describe the application of hearing test programs in the construction industry.

Hearing test programs in the construction industry

In October 1987, an agreement was established between WorkSafeBC and the construction industry (joint worker/enployer representation
through the BC Construction Association) that workers employed in some construction industry classifications are routinely exposed to noise in
excess of the exposure limits. The agreement applies to the classification units (CUs) beginning with 72.

A worker ina 72 CU should normally be part of a hearing test program meeting the requirements of section 7.8 of the Regulation. If any worker
ina 72 CU is not part of a hearing test program, orders may be written on the employer without measuring noise exposure of the worker. There is
an extensive noise database documenting exposures for these occupations; the database was established in the mid-1980s and updated in the late
1990s. However, the WorkSafeBC prevention officer will consider any evidence presented by the employer showing that a particular worker
need not be on a hearing test program

Payment for a construction worker's hearing tests
To assist construction industry employers in the above CUs to comply with the hearing test program requirements, WorkSafeBC has established
the following:

e A central registry of hearing test results
¢ A card validation system so each construction workers can show when their hearing was tested
e A programto pay an authorized hearing test agency a fee per hearing test performed

WorkSafeBC sets the fee paid to the hearing test agency for each test. The finding for this program s collected from the construction industry as a
whole by charging an additional assessment to the CUs referred to above. This is pursuant to section 107 of the Workers Compensation Act,
which provides that WorkSafeBC may charge a class or subclass with the cost of mvestigations, inspections, and other services provided to the
class or subclass for the prevention of injuries and illness.

An enployer in one of the above CUs may comply with the requirements of section 7.8 ofthe Regulation without using the WorkSafeBC-
admunistered program if the employer wishes. However, employers who participate in and comply with WorkSafeBC's program are exempt from
the obligation to conduct noise exposure measurement under section 7.4 of the Regulation.

G7.9 Test records

Issued August 1999; Revised January 1, 2005; Editorial Revision October 2005; Editorial Revision February 6, 2006; Editorial Revision April 9,
2019

Regulatory excerpt
Section 7.9 ofthe OHS Regulation (" Regulation") states:

The employer must keep records of
(a) the annual hearing test results for each worker, which must
(1) be kept as long as the worker is employed by the employer, and

(1) be kept confidential and not released to anyone without the written permission of the worker, or as otherwise required by law,
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(b) the education and training provided to workers, and
(c) the results of noise exposure measurements taken under section 7.3.

Purpose of guideline
The purpose of this guideline is to describe how employers should maintain and access hearing test records for their enployees.

Hearing test records

The employer does not have to maintain the original hard-copy hearing test results, but must have access to them. Employers can access hearing
test results online through the employer portal on worksafebc.com, or may choose to have the hearing testing business that conducted the tests
maintain the hearing test records on behalf of the employer. Such arrangements should be set out in a written agreement and must be in accordance
with Freedom of Information and Protection of Privacy Act requirements.

A prevention officer may ask for other evidence of compliance with section 7.8 ofthe Regulation (provision of annual hearing tests to noise
exposed workers) such as a copy of the report from worksafebc.com The report includes a list of all workers and a statistical breakdown of tests
nto various categories.

On construction sites, noise exposed workers should carry a current Record of Hearing Test card validating that they have been tested. The
worker may be asked by a prevention officer to show the test record card.

A prevention officer may ask the employer to obtain actual copies of hearing tests from the hearing test provider if the prevention officer feels this is
necessary to verify compliance. The provider should provide these to the employer on request.

G7.11-1 Exposure limits - Hand-arm vibration

Issued August 1999; Revised January 1, 2005; Revised October 30, 2018

Regulatory excerpt
Section 7.11(a) of the OHS Regulation states:

The employer must ensure, to the extent practicable, that workers are not exposed to vibration in excess of the limits specified in

(@) for hand-arm vibration, the American Conference of Governmental Industrial Hygienists publication entitled 7hreshold Limit
Values and Biological Exposure Indices, dated 2003, as amended from time to time;

except as otherwise determined by the Board

Purpose of guideline

The purpose of this guideline is to outline the exposure limits for hand-arm vibration ("HAV") mentioned in section 7.11(a) as prescribed in the
latest edition of the American Conference of Governmental Industrial Hygienists” publication entitled Threshold Limit Values and Biological
Exposure Indices.

Potential health effects of hand-arm vibration

It is recognized that exposure to vibration may lead to Hand- Arm Vibration Syndrome, a set of upper extremity disorders that include vascular,
sensorineural, and musculoskeletal signs and symptoms. Vibration induced health effects could occur both with acute exposures and chronic
exposures over time. Some of the signs and symptomns of vibration exposures are tingling, numbness, pain, and reduced sensory perception and
dexterity in the hand. Sources of exposure to HAV are commonly associated with rotating or percussive hand-held power tools, vibrating
workpieces, and hand-held vibrating controls.

Hand-arm vibration exposure limit

The HAV exposure limit (8-hour energy equivalent total value) of 5 metres/sec? is expressed as an equation and in Figure 1 below. The ACGIH
states that due to individual susceptibility, the exposure limit should not be regarded as defining a boundary between safe and unsafe exposure
levels. The evaluation of vibration, including measurements, must be performed in accordance with the procedures and instructions specified by
ISO 5349-1 and ISO 5349-2 as required by section 7.12 of the Regulation.

texp = 8h(5Sms/a)?, where a= acceleration

Using the equation, the table below provides some examples of HAV exposure limits for different exposure durations, as reflected in Figure 1
below.

| Exposure Duration (in hours) HHAV Exposure Limits in metres per second squared (m/sz)‘
| 8 | 5 |
I 6 | 58 |

4 | 7.1 \
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Source: ACGIH

For more information about evaluating HAV exposures, refer to the OHS Guideline G7.12, Evaluation.

The Regulation recognizes, in the phrase "to the extent practicable" in section 7.11, that there are circumstances with which the exposure limit
cannot be fully complied. In such circunmstances, section 7.11 requires the enployer to reduce the exposure to the lowest extent using all
practicable means currently available, even if the exposure limit cannot be achieved. Employers will be considered to have conmplied with section
7.11(a) if they can demonstrate that they have developed and implemented an exposure control plan in accordance with sections 7.13 and 5.54.

Refer to the OHS Guideline G7.13. Vibration exposure control obligations for more information about developing and implementing an exposure
control plan for the exposure to vibration.

G7.11-2 Exposure limits - Whole-body vibration

Issued August 1999; Revised January 1, 2005; Editorial Revision January 17, 2022

Regulatory excerpt
Section 7.11 ofthe OHS Regulation states, in part:

An employer must ensure, to the extent practicable, that workers are not exposed to vibration in excess of the limits specified in

(b) whole-body vibration, ANSI Standard S3.18-2002/ISO 2631-1-1997, Mechanical Vibration and Shock - Evaluation of Human
Exposure to Whole Body Vibration - Part 1: General Requirements, as amended from time to time;

except as otherwise determined by the Board.

Purpose of guideline
The purpose of this guideline is to outline the exposure limits for whole-body vibration mentioned in section 7.11(b) of the Regulation, and
specified in ANSI Standard S3.18-2002/ISO 2631-1-1997.

‘Whole-body vibration exposure limits

With respect to section 7.11(b), Annex B of ANST S3.18-2002/ISO 263 1-1-1997, Mechanical Vibration and Shock - Evaluation of Human
Exposure to Whole-Body Vibration - Part 1: General Requirements, addresses the health effects of vibration on the human body and defines a
"health caution guidance zone" for daily exposures of4 to 8 hours, as follows:

¢ Inthe zone - caution is indicated with respect to potential risks for adverse health effects
¢ Above the zone - adverse health risks are likely
¢ Below the zone - adverse health effects have not been clearly documented and/or objectively observed

‘Whole-body vibration exposure limits in x, y, or z directions

| Daily Exposure Duration H Values of the dominant, frequency-weighted (rms), component acceleration, ms ‘
No clear effects Caution Health risks likely

| 4 hours H Less than 0.6 H 0.6to1.1 H Greater than 1.1 ‘
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“ 8 hours ” Less than 0.5 H 0.5t00.9 H Greater than 0.9 H

2_

(s = root mean square, ms™ = metres per second squared)

The OHS Regulation recognizes, in the phrase "to the extent practicable” in section 7.11, that circunstances may arise in which the exposure limit
cannot be fllly complied with. In such circumstances, section 7.11 requires the employer to reduce the exposure using all practicable means
currently available (refer to OHS Guideline G7.13 for information about developing and implementing an exposure control plan), even if the
exposure limit cannot be achieved.

Assessment of whole-body vibration
Enployers will be considered to have complied with section 7.11(b) if they can demonstrate that they have carried out an assessment of the risk of
whole-body vibration (WBV) by:

1. Establishing a competent estimate of worker exposure in comparison with the exposure limits by using:

Valid vibration databases and the technical or scientific literature

Vibration data provided by the equipment manufacturer

On-site vibration measurements made by a consultant, or competent person
Relevant data obtained through an industry association

Duration of daily vibration exposure

2. Identifying the main contributors to the worker's risk. This involves using the data collected in the estimate to rank-order the sources of WBYV to
which the worker is exposed.

3. Identifying and considering all available WBYV risk controls. For example (refer to OHS Guideline G7.13):

Selecting new vibration mitigating equipment (e.g., suspended cabs and suspended seats)

Investigating alternative ways of working that reduce the magnitute of WBV exposure

Ensuring workers always use equipment appropriately

Ensuring surfaces on which vehicles operate are regularly graded and free of rregularities (potholes, bumps, etc.)

Ensuring the equipment is maintained in accordance with the manufacturer’s technical specifications

Minimising the worker's daily exposure time by spreading the job over more days and by the use of job rotation with other workers

4. Monitoring the effects of the implemented risk control measures, and adjusting control measures as necessary.

5. Completing a written record of the above steps.
G7.12 Evaluation

Issued August 1999; Revised January 1, 2005; Revised October 30, 2018

Regulatory excerpt
Section 7.12 ofthe OHS Regulation states:

The evaluation of hand-arm vibration and whole-body vibration must be conducted by the enployer in accordance with

(@) for hand-arm vibration, ISO Standard 5349-1:2001, Mechanical Vibration - Measurement and Evaluation of Human
Exposure to Hand-transmitted Vibration - Part 1: General Requirements and ISO Standard 5349-2:2001, Mechanical
Vibration - Measurement and Evaluation of Human Exposure to Hand-transmitted Vibration - Part 2: Practical Guidance
for Measurement at the Workplace, as amended from time to time;

(b) for whole-body vibration, ANSI Standard S3.18-2002/ISO 2631-1-1997, Mechanical Vibration and Shock - Evaluation of
Human Exposure to the Whole Body Vibration - Part 1: General Requirements, as amended from time to time;

except as otherwise determined by the Board.

Purpose of guideline

The exposure limits presented in OHS Guidelines G7.11-1 and G7.11-2 for hand-arm vibration (HAV) and whole-body vibration (WBV)
acceleration limits are listed according to one or more axes. The reason for this is that the body's response to vibration depends on the direction
along which vibration enters the body. For both HAV and WBYV, three perpendicular "biodynamic" axes (the x-, y-, and z-axis) are defined. The
directions of these axes are described as follows:

Axes of vibration

| Axis | Hand-arm vibration (HAV) | Whole-body vibration (WBV) |
|x—axis HThrough the hand, from top towards the palm “Through the body, from the back towards the chest ‘
|y—axis HFrom the right side to the left side, parallel to the knuckles “From the right side to the left side ‘
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|z—axis HFrom the wrist through to fingers, parallel to top of the hand”From the feet (or buttocks) to the head ‘

Usually acceleration is dommant along one axis; for whole-body vibration this is often the z-axis.

For the measurement of vibration (HAV and WBYV), measured accelerations are frequency-weighted according to the frequency weightings
defined i the latest ISO and ANSI standards. The frequency-weighted accelerations can then be compared with criterion values/exposure limits,
which are also expressed in terms of frequency-weighted acceleration. (Refer to OHS Guidelines G7.11-1 and (G7.11-2 for exposure limits for
HAYV and WBY, respectively.)

G7.13 Exposure control plan

Issued August 1999; Revised January 1, 2005; Editorial Revision April 27, 2010; Editorial Revision January 17, 2022

Regulatory excerpt
Section 7.13 of the OHS Regulation ("Regulation") states:

The employer must, if a worker is or may be exposed to vibration in excess of the vibration exposure limits, develop and implement
an exposure control plan that meets the requirements of section 5.54(2).

Purpose of guideline
The purpose of this guideline is to provide guidance on evaluating the potential for vibration hazards as well as suggested options to control the risk
of exposure to vibrations.

Vibration hazards
A basic element of an exposure control plan is to determine the severity of the exposure to the agent. Not all equipment presents a hazard from
vibration. Examples of equipment that may present a hazard to workers from either hand-arm vibration or whole-body vibration are listed below.

Some equipment that may present a vibration hazard

Hand-arm vibration H ‘Whole-body vibration

¢ Logdecks

e Operator cabs for heavy equipment commonly used in
construction and forestry (e.g., construction and mine haul &
logging trucks, skidders)

¢ Forklift trucks, dunmp trucks

e Tracked vehicles, excavators, bulldozers, backhoes, scrapers,
graders, and front-end and log loaders

¢ Snow removal vehicles

e Farmtractors

¢ Helicopters

o Chamsaws, brush cutters, mowers

o Power saws for cutting metal, wood, and stone

o Percussive tools (such as air-driven drills, wrenches, chisels,
hammers, pavement breakers, and riveters; or in swaging and
flanging)

Concrete vibrators

Concrete surface preparation equipment

Grinders, sanders, polishers, screwdrivers and other rotary tools
Sand and aggregate compactors

When there is a reasonable expectation that vibration presents a significant hazard, the exposure limits in section 7.11 of the Regulation should be
considered in the purchase and design of new equipment. In determining whether an exposure control plan is required, the duration of daily
exposure and the operating conditions should be taken into consideration, as well as any reports of injury and disease from workers using existing
equipment. Equipment that is used less than 0.5 hour per day is not likely to present a significant long-term hazard from vibration, except for the
most highly vibrating equipment. It is prudent to regard regular prolonged use of any high-vibration tool or machine as hazardous, especially if it
causes tingling or numbness in the user’s fingers after about 5 to 10 minutes of continuous operation.

Some useful references in assessing equipment for vibration are the following publications by the Health Safety Executive in the United Kingdom:

Hand-arm vibration. The Control of Vibration at Work Regulations 2005 (LL140) and Vibration Solutions G€** Practical Ways to Reduce
the Risk of Hand-Arm Vibration Injury (HSG170, 1997).

Evaluating equipment for potential for vibration

To evaluate the potential for vibration with respect to the exposure limits referred to in section 7.11, information on the vibration characteristics of
the equipment or machinery is to be obtained. For exanple:

o Obtaining information from the supplier of the equipment.: The employer should ask the following questions to obtain information from
a supplier or designer:
o Does the equipment meet the exposure limits in the referenced standards?
o What is the frequency-weighted acceleration of the equipment?
o Under what operating conditions were the measurements made?
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o Which published standard was used when conducting the evaluation?
® Researching the relevant literature and available databases.
® Measuring frequency-weighted acceleration values of designed equipment or of equipment before purchase: These determinations
are to be conducted in accordance with a standard acceptable under section 7.12 of the OHS Regulation.

Options for control measures

‘When considering how to reduce the risk, there's a certain order that should be followed. This is called the hierarchy of controls. It's important to
start by considering eliminating the hazard, or finding substitutes to replace the hazard, before considering engineering and administrative controls or
personal protective equipment.

Control measures to protect against hand-arm vibration (HAV) may include the following;

e Substitute a process which eliminates or reduces the need for vibrating tools.

e Replace an old tool with a new tool having lower vibration.

Ensure the tool is properly maintained, serviced, and adjusted, and anti-vibration mounts and suspended handles are replaced before they

deteriorate.

Keep tools (e.g,, chisels) sharpened.

Fit grinders with effective, balanced, grinding discs properly centred on the arbour.

Ensure rotary tools are dynamically balanced.

Reduce vibration entering the hand by suspending the tool's weight on a balancer.

Control the length of a worker's daily exposure by job rotation.

Grip the tool handle with the least hand strength practicable.

Cover handles with a resilient wrapping layer. Wrapping handles can offer thermal insulation as well as vibration isolation - especially for

steel handles.

o Wear full-fingered, "antivibration" gloves meeting the requirements of ISO Standard 10819-1996, Mechanical Vibration and Shock -
Hand-Arm Vibration - Method for the Measurement and Evaluation of the Vibration Transmissibility of Gloves at the Palm of the
Hand.

Control measures to protect against whole-body vibration (WBV) include the following;

Choose a suspended seat containing a vibration-damping mechanism

Choose a suspended seat adjustable for the worker's weight.

Isolate booths, cabs, etc., by setting them on their own separate foundations.
Dynamically balance vehicle wheels.

Fit tires with a low vibration tread pattern.

Fit vibration-damping mechanisis where possible.

Maintain shock absorbers on vehicles.

Regularly grade the surface over which vehicles operate.

Reduce speed when moving over bumpy surfaces.

Avoid sudden load changes (pick up, drop off).

Avoid bumping into obstacles while driving,

Train workers not to jump in order to exit equipment, particularly from an elevation, as the intervertebral discs may have been softened by
the vibrating equipment; jumping can more easily cause shock and damage to the body.

G7.14 Information on adverse effects

Issued January 1, 2005

Regulatory excerpt
Section 7.14 of the OHS Regulation ("Regulation") states:

The employer must, if a worker is exposed to levels of vibration above the vibration exposure limits, inform the worker of the nature
of the hazard and possible adverse effects.

Purpose of guideline
The purpose of this guideline is to provide background and educational information to enhance understanding of the hazard of vibrations and
possible adverse effects.

Vibration hazards and adverse effects

Excessive exposure to hand-arm vibration (HAV) can cause vascular, neurological, and musculoskeletal damage to workers' fingers and hands.
The symptons of hand-arm vibration syndrome (HAVS) include circulatory pain (notably triggered by cold), loss of dexterity, and development of
bone cysts and joint abnormalities. Workers may complain of episodes of pale, white fingers often triggered by exposure to cold. It is believed that
vibration can adversely affect the blood circulation, making fingers sensitive to the vasoconstriction due to cold. Initially, only the tips of one or
more fingers are "blanched," but more segments and fingers are affected with further vibration exposure.

Workers also may experience tingling or numbness in the fingers and hands. With continued exposure, the sensations worsen and can interfere with
work and result in the loss of the normal sense of touch. Some vibration-exposed workers (rock drillers, forestry workers) may show signs of


file:///link.aspx?_id=938B50C6D88A44BF898D9CB07C760E86&_z=z#SectionNumber:7.12

carpal tunnel syndrome (CTS) suggesting that vibration can combine with repetitive motion, forceful gripping, and awkward postures (all
ergonomiic stressors) to contribute to hand and wrist disorders.

Higher occurrences of osteoarthritis in the wrist and elbow have been observed in workers using hand-held, pneumatic percussive tools (miners,
construction, metal workers). Workers may also conplain of muscular weakness, pain in the hands and/or arms, and reduced grip strength. In
some cases, muscle fatigue can cause disability. Other occupational disorders in vibration-exposed workers include tendonitis and tenosynovitis
(inflammation of tendons and their sheaths) in the upper limbs.

‘Whole-body vibration (WBV) may be associated with an increased risk for low back pain, sciatic pain, and degenerative changes in the spinal
column including lumbar intervertebral disc disorders.

For the vibration magnitudes in all but the most severe occupational situations, the adverse health conditions of WBV and HAV may not develop
until there has been a prolonged period of time (measured in years) of regular daily exposure.

G7.15 Labels

Issued August 1999; Revised January 1, 2005

Regulatory excerpt
Section 7.15 of the OHS Regulation ("Regulation") states:

If the manufacturer of equipment that produces levels of vibration in excess of the vibration exposure limits does not label the
equipment to identify the hazard, the employer is responsible for doing so.

Purpose of guideline
The purpose of this guideline is to provide information about complying with legal requirements.

Labelling equipment

Section 7.15 of the Regulation requires that equipment producing levels of vibration in excess of recommended limits be labelled to identify the
hazard. Ideally, this label will be permanently affixed by the equipment manufacturer during assembly. In many cases, however, the manufacturer
will not have permanently affixed a label identifying the hazard. In these cases, the employer is required to affix the label.

The intent of section 7.15 ofthe OHS Regulation is to have the employer contact the manufacturer or supplier to obtain a label if one has not
already been provided. The intent of section 7.15 is not to require the employer to measure the vibration level of the equipment.

There is no required format for the label. Any means that effectively communicates the vibration hazard is acceptable. For example, the employer
could use a symbol instead of words as long as workers are trained to know what the symbol means.

It will be difficult for an employer to securely apply a label to some small pieces of equipment. For example, an adhesive label applied to a
chainsaw used in the woods will likely be damaged beyond legibility before long, In such cases, where a label will likely not stay intact on a piece
of equipment, it is acceptable for an employer to keep the label in a location where it will not easily be damaged or destroyed. The label is to be
kept near the equipment and be readily available to the worker. Acceptable locations include the equipment's storage case or an accompanying
operations manual.

Where the label cannot be applied directly to the equipment, workers should receive instruction in the location of the label.
G7.16 Exposure to cold

Issued January 1, 2005

Regulatory excerpt
Section 7.16 of the OHS Regulation ("Regulation") states:

When a worker is exposed to hand-arm vibration, the enployer, to the extent practicable, must ensure that the worker's hands or
arms are not exposed to cold, either

(a) from the environment in which the worker is working or as a result of using equipment, or
(b) from coming into contact with cold objects.

Purpose of guideline
This guideline provides options for reducing worker exposure to cold when exposed to hand-arm vibration.

Hand-arm vibration syndrome

Hand-arm vibration can inflict vascular damage to workers' fingers - a condition known as hand-arm vibration syndrome (HAVS). To reduce the
incidence of HAVS (and the onset of pain for workers who already have HAVS), workers using vibrating tools should keep their hands warm to
improve circulation. Refer to OHS Guideline (G7.14 for further information about HAVS and exposure to cold.



The following examples are some ways for workers to keep their hands warm

e Insulate handles of vibratory tools in cold environments.

e Redirect exhaust air from pneumatic tools away from the hands. Compressed air released from pneumatic tools' exhaust ports has a strong
cooling effect as it expands to atmospheric pressure.

¢ Provide dry towels and a change of dry gloves for workers using vibratory tools when their hands may become wet from rain or
perspiration.

G7.17 Definitions - Calculation of the equivalent dose and the effective dose

Issued January 1, 2005; Revised consequential to December 1, 2021 Regulatory Amendment

Regulatory excerpt
Section 7.17 of the OHS Regulation ("Regulation") states:

In this Division:
“action level, ionizing radiation" means an effective dose of 1 milliSievert (mSv) per year;

“action level, non-ionizing radiation" means the exposure limits for the general public referred to in section 7.19(4), or if no public
limit is referred to, it means the maximum exposure limit for workers in section 7.19(4);

"effective dose" means the amount of ionizing radiation, measured in mSv, absorbed by the worker's whole body, adjusted for the
energy level and type of radiation and the differing susceptibilities of the organs and tissues irradiated, and if only part of the body is
exposed the effective dose is the sum of the weighted equivalent doses in all irradiated tissues and organs;

"equivalent dose" means the amount of ionizing radiation, measured in mSv, absorbed by a specific body part and adjusted for the
energy level and type of radiation.

Purpose of guideline
This guideline assists employers and qualified persons in calculating equivalent dose and effective dose as defined in section 7.17 of the
Regulation.

Radiation and tissue weighting factors

The amount of ionizing radiation dose absorbed by a worker's body is expressed in effective dose and equivalent dose, as defined in section 7.17
of the Regulation. To calculate these doses, the radiation weighting factors (used in determining equivalent dose) and the tissue weighting factors
(used in converting equivalent dose to effective dose) are needed. These weighting factors are found in /[CRP Publication 103, The 2007
Recommendations of the International Commission on Radiological Protection, and are included here in Tables 1 and 2.

The equivalent dose (inmSv) is calculated by multiplying the absorbed dose (in milligrays) by the radiation weighting factor (see Table 1). A
typical exposure may include more than one type of radiation, and the total equivalent dose is the sum of the components calculated for each type
of radiation.

Table 1: Radiation weighting factors

| Type of radiation H Radiation weighting factor (Wg) ‘
| Photons (e.g., x-rays or gamma) H 1 ‘
| Electrons H 1 ‘
| Protons and charged pions H 2 ‘
|A1pha particles, fission fragments, heavy ions” 20 ‘
| Neutrons HA continuous curve as a function of neutron energy (approximately 2.5 - 21; see ICRP document)‘

The effective dose (in mSv) is then calculated by adding up each tissue's equivalent dose multiplied by the tissue weighting factor (see Table 2) for
the part of the body exposed.

Table 2: Tissue weighting factors

| Organ or tissue HTissue weighting factor (WT)‘
|B0ne marrow (red), colon, lung, stomach, breast, remainder tissues*=2H 0.12 ‘
| Gonads [ 0.08 |
| Bladder, esophagus, liver, thyroid H 0.04 ‘
| Bone surface, brain, salivary glands, skin! H 0.01 ‘



https://www.icrp.org/publication.asp?id=ICRP%20Publication%20103
https://www.icrp.org/publication.asp?id=ICRP%20Publication%20103

“ Whole body [ 1 H

Special notes:

* Remainder tissues: Adrenals, extrathoracic (ET) region, gall bladder, heart, kidneys, lymphatic nodes, muscle, oral mucosa, pancreas, prostate, small intestine,
spleen, thymus, uterus/cervix.

1. The weighting factor for skin only applies when the whole body is exposed.

2. Hands, feet, or lens ofthe eye have no tissue weighting factors.

Determining equivalent doses for hands, feet, or lens of the eye
In cases where the exposure to these parts of the body is anticipated to be substantially different from the equivalent dose quantities measured, the
employer may use the methods described in recognized standards and guidance documents such as the following to assess worker exposures:

¢ Canadian Nuclear Safety Commission - REGDOC-2.7.2, Dosimetry, Volume 1: Ascertaining Occupational Dose
e JAFA TECDOC 1731, Implications for Occupational Radiation Protection of the New Dose Limit for the Lens of the Eye

G7.18 Application for ionizing and non-ionizing radiation - Agencies having jurisdiction

Issued August 1999; Revised January 1, 2005; Revised July 15, 2019

Regulatory excerpt
Section 7.18 of the OHS Regulation ("Regulation") states:

(1) This Division applies to all sources of ultrasonic energy, non-ionizing and ionizing radiation, including radiation sources governed
by the Nuclear Safety and Control Act (Canada), except as otherwise determined by the Board.

(2) This Division does not apply to medical or dental radiation received by a patient, or to natural background radiation, except as
specified by the Board.

Purpose of the guideline
Agencies having jurisdiction over exposure to radiation include WorkSafeBC and the Canadian Nuclear Safety Commission (CNSC). The
mandates of these agencies with respect to radiation are briefly described within this guideline.

WorkSafeBC

WorkSafeBC administers the Regulation, which includes provisions for protecting workers from exposure to ionizing radiation, electromagnetic
fields, lasers, ultraviolet radiation, and ultrasound. The Regulation does not differentiate between ionizing radiation in the form of x-rays or from
radioactive sources - the requirements apply equally to both. This differs from the CNSC regulations, which only apply to ionizing radiation from
radioactive materials or particle accelerators.

A WorkSafeBC nspection is not restricted to issues of radiation, but a WorkSafeBC prevention officer may also check for compliance with the
other applicable sections of the Regulation, such as the requirement for an occupational health and safety program

The prevention officer will normally review a radioisotope licence at the worksite in order to determine the nature and quantity of any radioactive
materials at the workplace.

Canadian Nuclear Safety Commission (CNSC)

CNSC, previously known as the Atomic Energy Control Board of Canada, is a federal authority that focuses primarily on the control of the health,
safety, and environmental consequences of nuclear activities. CNSC does not have a mandate for x-ray machines or for non-ionizing radiation such
as radiofrequency, microwave, or ultraviolet radiation.

The CNSC replaced the Atomic Energy Control Board in May 2000 when the Nuclear Safety and Control Act and its regulations came into
effect. The mternet site for CNSC is nuclearsafety.gc.ca/.

CNSC inspectors perform routine compliance inspections of organizations (referred to as "licensees") that have received a licence from the CNSC
to work with radioactive material. The licence will state what isotopes and devices can be possessed, as well as where and how they are to be
handled and mantained. The licence will also list the prescribed (for example, radioactive) substances and devices to which the licence applies and
may specify a number of conditions with which the licensee is required to comply. These may include conditions with respect to allowable radiation
levels, signage, leak tests, dosimetry, disposal, and reporting of accidents.

The CNSC requires that the licence be available at any location where the prescribed substances are used or stored. A CNSC inspector's primary
responsibility is to measure compliance with the conditions on the licence and with the regulations, which apply to the handling of radioactive
material. These regulations include CNSC Transport of Nuclear Substances and Transportation of Dangerous Goods.

A routine inspection entails checking for and ensuring the accuracy of all records, such as inventory, leak tests, dosimetry, training, and shipping
documents. Inspectors would also check that the radioactive material is stored properly and that appropriate signs are posted, such as radiation
warning signs and contact details. They also check to see that the appropriate monitoring equipment is available and that it is being properly


http://www.nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-7-2-vol-I/index.cfm
https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1731_web.pdf
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maintained. Similar to the process followed by WorkSafeBC prevention officers, CNSC inspectors leave a report identifying itens of non-
compliance and then follow up to ensure compliance is achieved.

CNCS inspectors are also nvolved in investigating incidents. These investigations can lead to a variety of actions, including the suspension of a
licence or prosecution.

G7.19-1 Exposure to ionizing radiation - Exposure limits and exposure period

Issued August 1999; Revised January 1, 2005; Revised consequential to December 1, 2021 Regulatory Amendment; Editorial Revision
consequential to August 22, 2022 Regulatory Amendment

Regulatory excerpt
Section 7.19(1) to (3) of the OHS Regulation ("Regulation") state:

(1) A worker's exposure to ionizing radiation must not exceed any of the following;

(a) an effective dose of 20 mSv over any period of 12 consecutive months;

(b) with respect to exposure to the lens of an eye,

(1) an equivalent dose of 50 mSv over any period of 12 consecutive months that starts on or after December 1, 2021, and

(i) an equivalent dose of 100 mSv over any period of 60 consecutive months that starts on or after December 1, 2021;

(c) with respect to exposure to the skin, averaged over any 1 cn area at a nominal depth of 7 mg/en?, regardless of the area
exposed, an equivalent dose of 500 mSv over any period of 12 consecutive months;

(d) with respect to exposure to the hands and feet, an equivalent dose of 500 mSv over any period of 12 consecutive months.

(2) If a worker declares the worker's pregnancy to the employer, the worker's effective dose of ionizing radiation, for the remainder
of the pregnancy, from external and internal sources, must be limited by the employer to the lesser of

(@) 4 mSy, or
(b) the dose limit specified for pregnant workers under the Nuclear Safety and Control Act (Canada).

(3) The employer must ensure that the exposure of workers to ionizing radiation is kept as low as reasonably achievable below the
exposure limits.

Purpose of guideline
The purpose of the guideline is to provide clarity about the exposure periods associated with the dose limits prescribed in section 7.19.

Dose limits for ionizing radiation

Section 7.19(1) provides dose limits for all workers exposed to ionizing radiation over the specified exposure period. The time period for
measurement is over any period of 12 consecutive months (and over 60 consecutive months for lens of the eye), and not a calendar year. As
workers can begin their employment at any time of the year, the worker's exposure must not exceed the stated dose limits over any 12 consecutive
months (and 60 consecutive months for the lens of the eye).

Dosimetry reports provided by a dosimetry service provider or by the National Dose Registry (NDR) typically provide dosimetry results for a
calendar year. Where possible, employers and workers should request their dosimetry service providers to reflect the aforementioned exposure
periods in the dosimetry reports.

Further information can be found on Health Canada's Radiation Protection Bureau (RPB) website.

Effective dose of pregnant workers

Section 7.19(2) provides the dose limits for pregnant workers. The external dose referred to in section 7.19(2) is measured at the abdomen. The
time period over which the dose limits apply is the duration of the pregnancy from the date the pregnancy is declared. In order for an employer to
ensure that a pregnant worker's dose is limited to the designated exposure limit for the remainder of the pregnancy, the employer needs to know
the time period involved, which is from the date the worker declared the worker's pregnancy to the expected date of delivery.

ALARA (as low as reasonably achievable)

The International Agency for Research on Cancer classifies ionizing radiation as a Group 1 carcinogen (i.e., causes cancer in humans). Although
there are exposure limits prescribed, section 7.19(3) requires employers to ensure that exposure to workers to ionizing radiation is kept as low as
reasonably achievable below the exposure limits.

G7.19-2 Notification of worker overexposure to ionizing radiation

Issued August 1999; Revised January 1, 2005; Revised April 30, 2015; Editorial Revision April 6, 2020; Revised consequential to December 1,
2021 Regulatory Amendment


https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/national-dose-registry.html
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Regulatory excerpt
Section 7.19(1) of the OHS Regulation ("'Regulation") states:

(1) A worker's exposure to ionizing radiation must not exceed any of the following;

(a) an effective dose of 20 mSv over any period of 12 consecutive months;

(b) with respect to exposure to the lens of an eye,

(1) an equivalent dose of 50 mSv over any period of 12 consecutive months that starts on or after December 1, 2021, and

(i) an equivalent dose of 100 mSv over any period of 60 consecutive months that starts on or after December 1, 2021;

(c) with respect to exposure to the skin, averaged over any 1 cn area at a nominal depth of 7 mg/ent?, regardless of the area
exposed, an equivalent dose of 500 mSv over any period of 12 consecutive months;

(d) with respect to exposure to the hands and feet, an equivalent dose of 500 mSv over any period of 12 consecutive months.

Purpose of guideline
This guideline describes the process for notification to WorkSafeBC of high ionizing radiation exposures, and describes factors to consider when a
worker is exposed to levels above the exposure limit.

Notification of high exposures

Reports of worker ionizing radiation overexposure (notifications) to WorkSafeBC may come from an accident investigation report, from the
employer, from the National Dose Registry (NDR), or by other means. High Exposure Notifications reported by the NDR are sent by NDR to
WorkSafeBC's Risk Analysis Unit (RAU). In other situations, if a WorkSafeBC prevention officer receives notification of a worker exceeding the
annual dose limit, the prevention officer will notify the manager of RAU without delay. This applies to both the effective dose and to an equivalent
dose to the skin, eyes, or limbs.

After a high exposure notification

The manager of RAU may seek input from occupational health physicians and/or radiological medical advisors and will generally forward a request
for an incident investigation to the local WorkSafeBC occupational hygiene officer. This information will be used to help determine the acceptability
of the worker's continued employment in the same job category for the remainder of the exposure period (any consecutive 12 months, and 60
consecutive months for the lens of the eye).

Note that any WorkSafeBC mvestigation is in addition to an employer's incident investigation required under section 69 of the Workers
Compensation Act.

A worker whose effective dose exceeds 20 mSv over any period of 12 consecutive months, as noted under section 7.19(1)(a) of the Regulation,
should be protected from firther exposure until the following occurs:

¢ An investigation is completed into the causes of the overexposure
¢ Required corrective actions are determined and implemented
¢ A medical opinion is given as to the suitability of flrther work in the occupation during the control period (over 12 consecutive months)

In deciding the suitability of a worker continuing in the occupation after a reported overexposure, the employer (in conjunction with WorkSafeBC)
should consider factors such as the following;

¢ The reliability and accuracy of the reported result. Dosimetry service providers offer different types of dosimeters for various exposure
scenarios. Commonly used dosimeter types include optically stimulated luminescence (OSL) dosimeters and thermoluminescent dosimeters
(TLDs). Consult with the dosimetry service providers for their dosimeters' performance specifications. Also, the incident investigation must
determine whether the reading is a real dose to the worker (such as the worker being accidentally exposed to an industrial radiography
source without protective equipment) or if the dosimeter measured a dose to which the worker was not exposed (such as improper storage
of the dosimeter when not in use).

¢ The magnitude of the dose received. A worker with an effective dose exceeding 20 mSv in 12 consecutive months will be restricted
from working flrther in the occupation that led to the high dose for the remainder of the control period. Similar restrictions will apply if a
worker exceeds the stated equivalent doses for the hands and feet, skin, as well as the lens of the eye.

e The lifetime dose of the worker. This information can be obtained from the National Dose Registry.

¢ The extent of any injury received from the overexposure and the degree of recovery. It is important to establish any adverse health
effects associated with the overexposure. Even if there is no indication of acute effects, workers should still be informed of the possibility of
long-term adverse health effects resulting from this exposure.

¢ Adequacy of control measures implemented by the employer. These may include protective reassignment, implementation of more
protective work procedures, and the increased use of dose monitoring and personal protective equipment.

For some dose levels, no other special restrictions may be required if WorkSafeBC is satisfied that the employer is able to adequately control
future exposures.


https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/national-dose-registry.html2

G7.19(4)-1 Exposure to non-ionizing radiation — Radiofrequency

Issued August 1999; Revised January 1, 2005; Revised April 30, 2015; Editorial Revision October 28, 2019

Regulatory excerpt
Section 7.19(4)(a) of the OHS Regulation ("Regulation") states:

The employer must ensure that a worker's exposure to non-ionizing radiation does not exceed the exposure limits specified in
(a) for radiofrequency:

(1) Health Canada Safety Code 25, Short-Wave Diathermy Guidelines for Limiting Radiofrequency Exposure, 1983, as
amended from time to time;

(i) Health Canada Safety Code 26, Guidelines on Exposure to Electromagnetic Fields from Magnetic Resonance Clinical
Systems, 1987, as amended from time to time;

(i) Health Canada Safety Code 6, Limits of Human Exposure to Radiofrequency Electromagnetic Fields in the Frequency
Range from 3 kHz to 300 GHz, 1999, as amended from time to time, and

except as otherwise determined by the Board.

Purpose of guideline
This guideline describes exposure limits for radiofrequency radiation.

Radiofrequency (RF) radiation
Radiofrequency is the portion of the electromagnetic spectrum that is between 3 kHz and 300 GHz This frequency range is below that of visible
light and above that of extremely low frequency electromagnetic fields, and includes microwaves, radio, and radar.

In workplaces, RF fields are potentially produced by sources such as television and radio broadcasting facilities, rooftop transmitters, medical
equipment, microwave ovens, and RF induction heaters.

Exposure limits
Section 7.19(4)(a) references Health Canada's Safety Codes for exposure limits. The Safety Codes are available on the Health Canada web site:

http//www.hc-sc.ge.ca/ewh-semt/pubs/radiation/index-eng.php

The key exposure limits for RF radiation are the reference levels specified in Health Canada Safety Code 6, published in 2015. They are based on
Health Canada's evaluation of the scientific literature related to thermal and non-thermal health effects of RF fields.

The measurement process for exposure to radiofrequency radiation is complex. Health Canada has published the Technical Guide for
Interpretation and Compliance Assessment of Health Canada's Radiofrequency Exposure Guidelines.

Another guidance document for these measurements is the Industry Canada publication Guidelines for the Measurement of Radio Frequency
Fields at Frequencies From 3 kHz to 300 GHz.

G7.19(4)-2 Exposure to non-ionizing radiation - Lasers

Issued August 1999; Revised January 1, 2005; Editorial Revision November 29, 2022

Regulatory excerpt
Section 7.19(4)(b) of the OHS Regulation ("Regulation") states:

(4) The employer must ensure that a worker's exposure to non-ionizing radiation does not exceed the exposure limits specified in

(b) for lasers:
(1) ANSI Standard Z136.1-2000, Safe Use of Lasers, as amended from time to time;

(1) ANSI Standard Z136.2-1997, Safe Use of Optical Fiber Communication Systems Utilizing Laser Diode and LED Sources,
as amended from time to time;

() ANSI Standard Z136.3-1996, Safe Use of Lasers in Health Care Facilities, as amended from time to time;
(iv) CS4 Standard Z386-01, Laser Safety in Health Care Facilities, as amended from time to time,

except as otherwise determined by the Board.


http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/index-eng.php

Purpose of guideline
The purpose of this guideline is to provide information on how to assess worker exposure to non-ionizing radiation from lasers as required under
section 7.19(4)(b) of the Regulation.

Determining compliance with exposure limits

The determination of worker exposure to non-ionizing radiation from lasers is very complex. Calculation of the exposure limit is dependent on the
type of laser being assessed; there is no generic calculation covering all laser sources. Neither a WorkSafeBC prevention officer nor an employer
would normally be expected to measure the radiation being emitted by a laser. Rather, compliance with this section will normally be determined by
an evaluation of the controls in place to mnimize worker exposure to laser energy, as required by the applicable standard.

For the purpose of determining compliance with section 7.19(4) of the Regulation, controls implemented in accordance with the applicable
standard will be deemed equivalent to actually measuring exposures. If these controls are implemented effectively, overexposure to workers would
not be expected.

Control of laser hazards

The employer should establish and maintain an adequate program for the control of laser hazards to the eyes and skin. For class 1M and 2M
lasers and laser systems, applicable controls meeting the requirements of ANSI Standard Z136.1-2014, or a program providing an equivalent level
of worker protection, constitutes compliance with section 7.20. For class 3B and 4 lasers and laser systens, a laser safety program meeting the
requirements of ANSI Standard Z136.1-2014 constitutes an effective exposure control plan. A summary of expected controls for each class of
laser is outlined in Table 10 (a-d) of ANSI Standard Z136.1-2014.

G7.19(5) Exposure to non-ionizing radiation - Ultraviolet radiation

Issued August 1999; Revised January 1, 2005; Revised February 2, 2023

Regulatory excerpt
Section 7.19(5) ofthe OHS Regulation (""Regulation") states:

A worker's exposure to ultraviolet radiation produced by equipment or industrial processes must not exceed the threshold limit values
specified in the American Conference of Governmental Industrial Hygienists publication entitled Threshold Limit Values and
Biological Exposure Indices, dated 2003, as amended from time to time.

Purpose of guideline
The purpose of this guideline is to provide guidance on ultraviolet radiation as required by section 7.19(5) of the Regulation.

Hazards of ultraviolet (UV) radiation

Ultraviolet (UV) radiation is non-ionizing electromagnetic energy between the wavelengths of 10 nm and 400 nm. UV radiation cannot be seen and
is not felt immediately, but it is harmful to both the eyes and skin. Acute symptoms of UV exposure may occur 4 to 24 hours after exposure, while
chronic effects of exposure may be long-lasting, cumulative, and may not appear for years. Health effects of excessive exposure to UV radiation
include burns, eye irritation (photokeratitis), cataracts, skin aging, and skin cancer.

For these reasons, workers' exposure to sources of UV radiation should be minimized. Where worker exposure cannot be eliminated, controls
such as shielding, interlocks, remote activation switches, timers, and/or personal protective equipment must be used to keep worker exposure
below occupational exposure limits.

For more information on the hazards of UV radiation refer to the Radiation (non-ionizing) webpage on worksafebe.com and the Ultraviolet
Radiation webpage on ccohs.ca.

Sources of UV radiation

There are many human-made sources of UV radiation, including lasers, welding arcs, medical devices, ozone generators, and lamps (e.g., grow-
lights, black lights, tanning lamps, curing lamps, and germicidal lamps). These devices may emit high levels of UV radiation that may pose an
exposure risk to workers.

UV germicidal lights and other devices
Irradiation with short-wave UV radiation is an established mean of disinfection, however not all devices that claim to use this technology are
effective, and some may pose a significant risk of UV exposure to users if the devices are not used correctly or if proper precautions are not taken.

Enployers who purchase UV-emitting devices that claim to disinfect surfaces, air, or water should ensure the device is certified by the Canadian
Standards Association (CSA), Electrical Testing Laboratories/Intertek (ETL), Underwriters Laboratories Solutions (UL/ULC), or other certifying
bodies accredited by the Standards Council of Canada (SCC) or registered with Health Canada.

Other UV-emitting devices sold, resold, leased, or imported into Canada must comply with the other requirements of the Radiation Emitting
Devices Act (REDA). For more information about REDA requirements, contact the Consumer and Clinical Radiation Protection Bureau.

Angular considerations

‘When determining compliance with the occupational exposure limits specified in section 7.19(5) of the Regulation, the American Conference of
Governmental Industrial Hygienists (ACGIH) requires that the threshold limit values (TLVs) be applied to sources which subtend an angle of less
than 80 degrees at the measuring instrument's detector (i.e., the source subtends less than an 80-degree cone with its vertex at the detector). Most
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mdustrial sources, such as lamps or welding arcs, subtend a much smaller arc, so the angular restriction does not apply to them. In these cases, the
measurements are simply carried out with the detector at the position of the worker's eye or skin, and no further angular considerations are
required.

This restriction becomes important when there is exposure to an extended source, such as a tanning bed or froma large reflective surface. In these
situations, ACGIH prescribes that only the contributions within an 80-degree cone be considered. The reason for this is that most instruments use
mterference filters on their detectors, and these filters are naccurate at large angles. The ultraviolet radiation from large angles contributes little to
the effect on the eyes or skin because of geometric and physiological considerations.

Solar radiation

Ultraviolet radiation from the sun is not included within the scope of this requirement. Nevertheless, workers and employers should be aware of the
hazards associated with solar radiation. Effective means to limit worker exposure include reducing exposure times, using shields or seeking shade,
wearing appropriate clothing, and the use of sunblock creams. Additional information on sun and UV radiation is available on worksafebc.com

G7.20(1)-1 Exposure control plan — General requirements

Issued August 1999; Revised January 1, 2005; Revised September 22, 2015; Revised April 30, 2020; Revised consequential to December 1,
2021 Regulatory Amendment

Regulatory excerpt
Section 7.20(1) ofthe OHS Regulation (""Regulation") states:

Ifa worker exceeds or may exceed an action level, ionizing radiation or action level, non-ionizing radiation, the employer must
develop and implement an exposure control plan meeting the requirements of section 5.54(2).

Purpose of guideline

An exposure control plan is required if a worker's radiation exposure exceeds or may exceed the applicable action level. This guideline discusses
ways to determine whether a worker's exposure exceeds or may exceed the action level for ionizing or non-ionizing radiation. For further
mformation on exposure control plans, refer to OHS Guideline G5.54-1.

Exposure to ionizing radiation
The action level for ionizing radiation is defined in section 7.17 of the Regulation as "an effective dose of 1 milliSievert (mSv) per year." In order to
determine whether a worker’s effective dose exceeds or may exceed 1 mSv per year, an employer may use one or more of the following methods:

e Untilit is determined with confidence whether a worker's effective dose could exceed 1 mSv per year, an employer must ensure that the
worker is provided with and properly uses a personal dosimeter acceptable to WorkSafeBC. Refer also to section 7.22 of the Regulation
and OHS Guideline (G7.22 Monitoring exposure. When dosimetry has been conducted for at least one year and the incurred doses are
properly documented, the employer can use the results to determine whether a worker's effective dose is likely to exceed 1 mSv per year.

¢ The National Dose Registry of the Radiation Protection Bureau (RPB) of Health Canada maintains records of occupational exposures to
ionizing radiation in Canada based on dose information submitted to the RPB by approved dosimetry service providers for Canadian
workplaces. The NDR publishes an annual Report on Occupational Radiation Exposures in Canada (Report) that could be used to
determine a worker's general dose profile by job category where the equipment and work practices currently in use are likely the same as
those in use when the Report was published.

Using the Report, an employer could determine that exposure control plan would not be required if the effective dose incurred by a worker
averaged less than 1 mSv per year (over the most recent five years). Note that there is a statistical spread of annual exposures for each job
sector and category. Even if the average dose for an occupation is less than 1 mSv per year, a portion of the population may accumulate
doses greater than 1 mSv. Therefore, if an employer's work practices or conditions are less protective with respect to radiation standards
acceptable to WorkSafeBC (e.g., Health Canada Safety Codes), then the employer must develop and implement an exposure control plan.

¢ An evaluation of occupational exposures either by calculation or experimental simulation can be carried out by health physicists or other
qualified persons and/or professionals, based on the characteristics of the radiation source being used, weekly workload, the worksite's
exposure control strategy, and other relevant factors. The results of such evaluation can be used to determine whether a worker's exposure
could exceed 1 mSv per year. Sample methodologies for conducting such calculations are described in some of the Health Canada Safety
Codes (e.g., the addendum to Safety Code 32 Safety Requirements and Guidance for Analytical X-ray Equipment).

¢ Anemployer may rely on a determination made at another workplace setting provided that the workplaces are equivalent in terms of
radiation sources used and potential for exposure (e.g., the same number and type of radiation-emitting units, substantially the same
equipment parameters being used, workplace configuration and shielding plans, safe work procedures).

For the above methods, the determination of expected exposure levels only remains valid if the radiological conditions remain the same as they
relate to radiation sources used, operational settings, workloads, and other relevant factors (e.g., worker practices and experience; worker
training, supervision, and instruction). A new assessment of the radiological situation must be performed by a health physicist or other qualified
person whenever the working conditions change.

Exposure hands, feet, and lens of the eye
Ifan exposure control plan is required for a worker, then the employer should also include considerations of equivalent dose limits to the tissue of
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concern for protection of the worker.

For more guidance in determining the ionizing radiation dose for the hands, feet, or lens of the eye, refer to the recognized standards and guidance
documents such as the following to assess worker exposures:

¢ Canadian Nuclear Safety Commission - REGDOC-2.7.2, Dosimetry, Volume 1: Ascertaining Occupational Dose
e JAEA TECDOC 1731, Implications for Occupational Radiation Protection of the New Dose Limit for the Lens of the Eye

Exposure to non-ionizing radiation
The action level for non-ionizing radiation is defined in section 7.17 of the Regulation as "the exposure limits for the general public referred to in
section 7.19(4) or, ifno public limit is referred to, it means the maximum exposure limit for workers referred to in section 7.19(4)."

WorkSafeBC accepts that an exposure control plan is not required if any one of the following conditions is met:

¢ Equipment capable of emitting non-ionizing radiation is being used, maintained, and regularly controlled according to the manufacturer's
instructions; and monitoring of field strengths, power densities, irradiance levels, radiant intensities, or ultrasonic sound pressure levels shows
that these values cannot exceed the action level in the course of a worker's regular duties.

¢ Docummentation from the equipment manufacturer demonstrates that the radiation exposures incurred by workers cannot exceed the action
level

o For lasers, the class of the laser or laser system s less than class 3, as defined in the latest edition of ANSI Standard Z136.1, Safe Use of
Lasers.

G7.20(1)-2 Exposure control plan - Control measures

Issued August 1999; Revised January 1, 2005
Section 7.20(1) ofthe OHS Regulation ("'Regulation") states:

If'a worker exceeds or may exceed an action level, ionizing radiation or action level, non-ionizing radiation, the employer must
develop and implement an exposure control plan meeting the requirements of section 5.54(2).

Section 7.20(1) requires an exposure control plan if a worker's level of exposure exceeds or may exceed the applicable action level. For both
ionizing and non-ionizing radiation, adequate engineering and administrative control measures, as specified in the applicable Safety Code or
Standard, must be in place in order to control the radiation dose received by any worker to less than the action level. Applying these control
measures ensures that the requirements for an exposure control plan are met. Note that under section 5.54(2)(b) of the Regulation, control
measures are a required element of an exposure control plan.

In assessing the adequacy of control measures for ionizing radiation, the employer is to use all available exposure information (from personal
dosimetry and radiation surveys) to compare the effectiveness of the controls with controls in similar industry facilities. If there is an indication of a
single high-exposure situation (for one or more workers), a radiation survey under section 7.24(c) of the Regulation applies.

‘When reviewing the results of personal dosimetry, the enmployer will compare the exposure information with workers in similar groups. Ifthere is a
significantly higher dose profile than the industry averages indicate is achievable, the employer is to examine the work practices and other
conditions of exposure at the workplace, and alter them to reduce the unusually high doses to the acceptable levels as per section 7.19(3). Data
from the National Dose Registry (published annually by Health Canada) is available for the purpose of reviewing worker exposure information.

It should also be noted that section 7.19(3) of the Regulation states the "ALARA" principle: '"The employer must ensure that the exposure of
workers to ionizing radiation is kept as low as reasonably achievable below the exposure limits." For the purposes of section 7.19(3), an employer
whose operation demonstrates a significantly higher dose profile than the industry average is expected to reduce worker exposure to the industry
average, as that would be considered "reasonably achievable."

G7.20(1)-3 Exposure control plan - Personal protective equipment

Issued August 1999; Revised January 1, 2005; Editorial Revision March 11, 2009; Editorial Revision August 4, 2015

Regulatory excerpt
Section 7.20(1) ofthe OHS Regulation (" Regulation") states:

Ifa worker exceeds or may exceed an action level, ionizing radiation or action level, non-ionizing radiation, the employer must
develop and implement an exposure control plan meeting the requirements of section 5.54(2).

Purpose of guideline
The purpose of this guideline is to clarify the requirements relating to radiation exposure control measures and to summarize the Health Canada
Safety Code references to personal protective equipment.

Exposure control plan
Section 7.20(1) requires an exposure control plan if a worker's level of exposure exceeds or may exceed the applicable action level. Section
5.54(2)(d) addresses the need for written work procedures as part of the exposure control plan. Key to any written work procedure is specific
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mformation on any personal protective equipment that may be required to be supplied by the employer for worker protection while undertaking
specific hazardous tasks. Section 8.2 of the Regulation specifies the responsibility for the employer to provide this type of personal protective
equipment.

The preferred control measures for protecting workers from the hazards of radiation involve three key considerations: shielding, distance, and time.
Shielding nvolves placing a mass (a shield) between the radiation source and the worker; the more mass that is placed, the less radiation that the
worker receives. Distance also protects workers; the flrther away a worker is from the source of radiation, the less radiation the worker receives.
The less time the worker is exposed to radiation, the smaller the dose of radiation received and the lesser chance for radiation njury. Where these
protective measures cannot be used, or are insufficient, personal protective equipment is the minimum requirement.

Personal protective equipment
Section 7.23 of the Regulation requires compliance with a number of standards. For ease of reference, the personal shielding protective
equipment required by these standards to protect against exposure to radiation is summarized in the table below. Where these standards describe
personal protective equipment that is not intended for protection from the hazards of radiation (for example, hearing or respiratory protection),
other sections of the Regulation apply. Refer to Part 8 of the OHS Guidelines for flrther information.

Table 1: Personal protective equipment listed in the standards referenced in section 7.23 of the Regulation

Recommended PPE Relevant sections of the .
Standard (from Standard) Standard Additional notes or comments
|Ionizing:
Safety Code 20A || Protective gauntlets, gonad 6.3.1;6.3.2;6.3.3;8.1.5;
(Medical X-ray shields, protective gloves, 8.1.6;8.2.1;8.3.1;83.2;
equipment)L protective clothing, protective 8.3.3;8.4.4;8.6.1; 8.6.2(2)
aprons, protective glasses
Safety Code 27 Discontinued
(Industrial X-ray
equipment)
Safety Code 28 Protective clothing, protective 6.2;7.1.5;7.1.7,7.1.8; 7.1.9; || Protective aprons, gloves, and thyroid shields used
(Veterinary X-ray  ||devices, protective aprons, gloves,||7.1.12 for veterinary X-ray examinations must provide
equipment) thyroid shields attenuation equivalent to at least 0.5 mm of'lead at
X-ray tube for voltages up to 150 kVp. There are
other labelling and design requirements in the Safety
Code.
Safety Code 29 None identified
(Baggage-check X-
ray equipment)
Safety Code 30 Protective devices 8.14
(Dental X-ray
equipment)
Safety Code 31 Discontinued
(Computed
tomography)L
Safety Code 32 Protective apparel 3.64 There is no reference in the Safety Code to a
(Analytical X-ray requirement for protective apparel. However, there
equipment) is a cited requirement that all protective apparel and
safeguards must be tested regularly.
Safety Code 33 Protective clothing 9.1.3;9.1.6 Discontinued
(Mammography)
Safety Code 34 None identified 2.2.1(3) There is no reference in the Safety Code to specific
(Industrial x-ray iters of personal protective equipment. The RSO
equipment)2 "must ensure that all protective and safety
equipment. .. are available."
Safety Code 35 Lead aprons, protective gowns, ||Section B 4.1
(Large Facilities).  ||thyroid shields, protective and
leaded glasses, gonad shields,
gloves, gauntlets
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Safety Code 36 None identified There is no reference in the Safety Code to specific
(Mammography)3 iterns of personal protective equipment. Section
2.1(10) states that "when a protective apron is worn,
the dosimeter must be worn underneath the apron.”
Section 2.1(5) states that "All personnel must use
available protective devices."
| Radiofrequency:
Safety Code 26 None identified
(Magnetic resonance
systemns)
Safety Code 6 Appendix IV Electrical safety shoes are referenced, but not
(Radiofrequency required, in Appendix IV.
fields)
Safety Code 25 None identified
(Short-wave
diathermy)
|Lasers:
ANSI Standard Protective equipment, laser eye  ||4.4.4;4.4.4.1;4.4.4.2; Laser eye protection to be used for Class 3B and
7136.1-2014 protection, clothing, gloves, skin (|4.4.4.3; 7.3.4.3; Table 11c; ||Class 4 lasers or laser systens. Clothing and gloves
(Lasers) protection (such as skin covers or || Appendix B8; Appendix D3 ||that have been specifically selected for suitable
sunscreen creamns), respirators, protection against laser radiation should be
hearing protection considered for Class 3B and 4 lasers and laser
systens. Note that PPE may have serious limitations
when used with higher-power Class 4 lasers or laser
systems; for exanple, the protective equipment may
not adequately reduce or elimnate the hazard and
may be damaged by the incident laser radiation.
ANSI Standard Personal protective equipment to Refer to Part 8 ofthe Occupational Health and
7136.2 protect against non-laser hazards Safety Regulation.
(Optical fibre (such as glass fragments, solvents)
systens)
ANSI Standard Protective equipment, face shields, ||4.6.1; 4.6.2; 4.6.3; 4.6.4; Laser protective eyewear (LPE) shall be
7136.3-2011 laser protective eyewear (e.g., 7423 accompanied by the following information: (1)
(Safe Use of Lasers ||goggles, spectacles, face shields, Optical density at appropriate wavelengths; (2)
in Health Care) barriers, windows, and similar Appendix B: B1.6; B1.6.1; Manufacturer's recommendations on shelf life,
protective devices), protective B1.6.2; B1.6.3; B1.6.5 storage conditions, and appropriate cleaning
Also CSA Standard | clothing, skin protection (e.g., methods.
7386-01 clothing, gowns, gloves and other || Appendix C: C2.4.1; C6.3.2;
(Health Care lasers) devices), shields, helmets, hearing ||C13.4.2 At present, there is no suitable half-mask respirator
protection used for the specific purposes of excluding all laser
generated air contaminants (LGAC). Surgical masks
are not designed to provide protection from plume
contents. Therefore, the health care facility shall rely
on appropriate local exhaust ventilation (LEV)
techniques as the first line of protection for
occupational exposure to LGAC.
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CSA Standard Protective equipment, ocular 5.3.1.3,5.3.23,6.3.1.3.(f), ||The laser safety officer to assess potential ocular and

7386-14 control measures (e.g., protective (6.3.1.4.1.(c), 6.3.2.3.(b).(ii), ||skin exposure hazards and implement applicable and
(Laser Safety in eye wear), skin control measures ||8.2.1.(c) appropriate control measures for the application and
Health Care (e.g., applicable and appropriate practice setting,
Facilities) control measures) Annex B:

B3 All protective eyewear and filters shall be selected

with an optical density (OD) sufficiently high to
Amex F:F.1; F.2; F.3; F.4; ||protect against the wavelengths of the laser in use in
F.5 the nominal ocular hazard area (NOHA). The
protective eyewear shall be: (1) permanently labelled
with the applicable OD and wavelengths; (2) worn
by all personnel in the NOHA during laser use; (3)
maintained according to manufacturer's instructions;
(4) have side guards to protect against the beam
entering between the eye and the eyewear; and (5)

mspected prior to use.
|Infrared and Ultraviolet:
CSA Standard Protective eyewear 3.3; Appendix C1.1 General requirements: All tanning equipment must be
CAN/CSA-C22.2 accompanied by sufficient sets of protective eyewear
(Non medical IR and that meet Clause 6.17 of'this standard to at least
UV lamps) equal the maximum number of persons exposed to
UV radiation from the tanning equipment.
|Ultras ound:
Safety Code 23 None identified
(Medical ultrasound)
Safety Code 24 None identified
(Industrial and
commercial
ultrasound)
Notes:

1. Safety Code 35 has replaced Safety Code 20A (only as it relates to large medical radiological facilities) and Safety Code 31 (refer to OHS
Guideline G7.23)

2. Safety Code 34 has replaced Safety Code 27 (refer to OHS Guideline G7.23)

3. Safety Code 36 has replaced Safety Code 33 (refer to OHS Guideline G7.23)

G7.20(1)-4 Exposure control plan - Education and training

Issued August 1999; Revised January 1, 2005
Section 7.20(1) of the OHS Regulation ("Regulation") states:

Ifa worker exceeds or may exceed an action level, ionizing radiation or action level, non-ionizing radiation, the employer must
develop and implement an exposure control plan meeting the requirements of section 5.54(2).

Section 7.20(1) requires an exposure control plan if a worker's level of exposure exceeds or may exceed the applicable action level
Section 5.54(2)(c) specifies that education and training are a component of an exposure control plan.

An enmployer or a WorkSafeBC prevention officer may choose to evaluate compliance with this section by asking the worker the following
questions:

What is the hazard?

What precautions are required to protect against exposure?
What do you do in the event of an emergency?

Where do you get further information?

Ifthe worker has received an acceptable level of education and training, the worker will be able to provide information such as following in
response to the preceding questions.

The hazard

¢ Type of radiation, route of exposure, as well as general knowledge of the applicable exposure limits
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¢ Potential health effects from overexposure to radiation, such as the potential for thermal and photochemical effects and skin cancer from
ultraviolet radiation

e Any risks or hazards associated with the specific type of radiation to which the worker is exposed - for exanple, the risks associated with
any contamination or leakage of ionizing radiation, the hazard associated with radiofrequency radiation near electro-explosives or flammable
substances, and the fire hazard associated with class 4 lasers

How to protect against exposure

Any shielding requirements

Minimizing exposure time

Maximizing distance from the source and staying clear of a collimated or directed beam
Required safe work procedures

Required personal protective equipment

‘What to do in the event of an emergency

For ionizing radiation, an emergency might be the uncontrolled release of radioactive material. Actions expected of a worker might include the
following;:

Notify the employer.

Control the spread of contamination.
Evacuate the area as necessary.

Notify the appropriate agencies as necessary.

For mmnor spills or releases, the worker might be expected to follow spill cleanup procedures.

For non-ionizing radiation, what constitutes an emergency depends on the type of radiation. For radiofrequency or microwave radiation, an
emergency might be an extraordinarily high exposure that might be evident, for example, if a worker gets a severe shock through contact current or
if a monitoring procedure shows immediately dangerous field strengths in an area where workers are, or may access. A worker complaining of eye
pain should also be considered an emergency. For lasers and for ultraviolet or ultrasound radiation, an acute injury might constitute an emergency
situation, such as an eye injury from ultraviolet radiation or a laser source.

In an emergency, actions expected of a worker should include the following:

Notify the employer.

Seek first aid and medical attention if necessary.

Evacuate the area if necessary.

Implement corrective procedures if necessary (for example, if appropriate, shut off the equipment).
Notify appropriate agencies as required.

Where to get further information
Sources of mformation might include:

Equipment operating instructions

Written safe work procedures

CNSC licence and regulations (for work with radioactive sources)

Relevant standards (such as Health Canada Safety Codes or ANSI standards)
Radiation Protection Services, WorkSafeBC, CNSC, Health Canada
Supervisor or enployer

G7.20(2) Exposure control plan - Posting of instructions

Issued January 1, 2005

Regulatory excerpt
Section 7.20(2) of the OHS Regulation ("'Regulation") states:

The instructions to workers developed under subsection (1) must be posted or otherwise available in the work area or near the
applicable equipment controls.

Purpose of guidelines
The purpose of this guideline is to highlight the requirement for a written exposure plan to be posted or available in the work area.

Written instructions

Ifa worker's level of exposure exceeds or may exceed the applicable action level, the employer is to prepare written instructions and make them
available in the work area. The written instructions should include written work procedures (such as the safe use of the equipment), emergency
procedures, and specifications for personal protective equipment. The boundaries of the (radiation) hazard area are to be indicated through written
nstructions, signage, or other effective means.



G7.21 Reproductive hazards

Issued August 1999; Revised January 1, 2005; Revised May 11, 2023

Regulatory excerpt
Section 7.21 of the OHS Regulation ("Regulation") states:

(1) The employer must ensure that every worker who exceeds, or may exceed, the action level, ionizing radiation is fully informed of
any potential reproductive hazards associated with the worker's exposure to ionizing radiation.

(2) When requested by a pregnant worker or by a worker ntending to conceive a child, the employer must make counselling
available with respect to the reproductive hazards associated with exposure to ionizing radiation.

Purpose of guidelines
The purpose of this guideline is to provide additional information on the expected content of information to be provided to workers with respect to
the potential reproductive hazards associated with exposure to ionizing radiation.

Information provided to workers

General information on reproductive hazards must be provided to all workers who exceed or may exceed an effective dose of 1 mSv per year, the
action level for ionizing radiation, as defined under section 7.17 of the Regulation. This information could be provided as part of the employer's
exposure control plan (refer to OHS Guidelines for section 7.20 for additional information).

Information on reproductive hazards should address the following topics:

Levels of radiation that may affect fetal development and cancer induction

Levels of radiation that may cause sterility

The specific exposure limits for pregnant workers, as specified by section 7.19(2) of the Regulation

The importance of the ALARA (as low as reasonably achievable) principle for pregnant workers and for workers intending to conceive a
child

Control measures for preventing inhalation or ingestion of, or contamination by, radioactive materials

¢ Employer policies and procedures in place to protect pregnant workers or workers intending to conceive a child, which could include
protective reassignment

Since information about the risks of ionizing radiation changes, the material used for informing workers should be reviewed annually and updated as
necessary to incorporate accurate risk information.

Counselling provided to pregnant workers or those intending to conceive a child
On request of a worker who is occupationally exposed to ionizing radiation, and who advises the employer that they are pregnant or intending to
conceive a child, additional counselling on the reproductive risks must be provided.

In addition to reviewing the general information provided to all workers, counselling to workers who are pregnant or intending to conceive should
also include information on the relative risks of birth defects and childhood cancer associated with the worker's specific radiation exposure.

Once the worker has been fully nformed of the potential risks, and a thorough review of the worker's current exposure risks reviewed,
appropriate protective actions should be developed in consultation with the worker, to ensure the worker's effective dose of ionizing radiation is
maintained below those required by section 7.19(2) of the Regulation.

G7.22 Monitoring exposure

Issued August 1999; Revised January 1, 2005; Editorial Revision June 8, 2011; Editorial Revision August 4, 2015; Editorial Revision
December 1, 2021

Regulatory excerpt
Section 7.22 of the OHS Regulation ("Regulation") states:

Unless exenpted by the Board, if a worker exceeds or may exceed the action level, ionizing radiation, the employer must ensure that
the worker is provided with and properly uses a personal dosimeter acceptable to the Board.

Purpose of guideline
The purpose of this guideline is to describe a personal dosimeter acceptable to WorkSafeBC.

Acceptable personal dosimeter

The standard method for monitoring external alpha, beta, gamma, x-radiation, and neutron radiation dose is to use a personal dosimeter, such as a
whole-body or extremity badge worn by a worker. These devices are supplied by a dosimetry service provider who will also perform the post-
exposure analysis of the device. Commonly used personal dosimeters for x-ray, beta, and gamma radiation include thermoluminescent dosimeters
(TLDs) and optically stimulated luminescence (OSL) dosimeters.

Employers participating in a personal monitoring program, using dosimetry, are to ensure that the program s effectively managed. Workers must
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wear the dosimeters correctly and return them to the employer for submission to the service provider for analysis. It is the responsibility of the
service provider to submit the results to Health Canada's National Dose Registry (NDR), as well as to the employer.

A personal dosimeter supplied by a dosimetry service provider who submits the dosimetry data to the NDR is acceptable to WorkSafeBC. Ifan
employer wants to use a different personal dosimeter, an application for acceptance must be made to WorkSafeBC's Prevention Practice, Quality,
and Engineering department. Employers also need to verify that the personal dosimeter is acceptable to any other involved regulatory authority
(e.g., Canadian Nuclear Safety Commission).

For detailed technical information on acceptable methods of detection and monitoring procedures, the employer should contact the dosimetry
service provider, the Canadian Nuclear Safety Commission, or any successor agency, the Health Protection Branch of Health Canada (Radiation
Protection Bureau).

Note: "Internal radiation dose" refers to the dose received by ingestion inhalation, or injection through the skin and would be monitored by such
means as urinalysis or by thyroid scan.

G7.23 Acceptable standards

Issued August 1999; Revised January 1, 2005; Editorial Revision March 11, 2009; Editorial Revision March 9, 2012; Editorial Revision
September 21, 2012; Editorial Revision March 31, 2015; Editorial Revision September 25, 2019

Regulatory excerpt
Section 7.23 of the OHS Regulation (" Regulation™) states:

Equipment producing ionizing or non-ionizing radiation or ultrasonic energy must be installed, operated and maintained in accordance
with the following;

(@) for ionizing radiation:

(1) Health Canada Safety Code 204, X-Ray Equipment in Medical Diagnosis Part A: Recommended Safety Procedures for
Installation and Use, 1980, as amended from time to time;

(i) Health Canada Safety Code 27, Requirements for Industrial X-Ray Equipment Use and Installation, 1987, as amended
from time to time;

(i) Health Canada Safety Code 28, Radiation Protection in Veterinary Medicine - Recommended Safety Procedures for
Installation and Use of Veterinary X-Ray Equipment, 1991, as amended from time to time;

(iv) Health Canada Safety Code 29, Requirements for the Safe Use of Baggage X Ray Inspection Systems, 1993, as amended
from time to time;

(V) Health Canada Safety Code 30, Radliation Protection in Dentistry - Recommended Safety Procedures for the Use of
Dental X-Ray Equipment, 1999, as amended from time to time;

(Vi) Health Canada Safety Code 31, Radliation Protection in Computed Tomography Installation, 1994, as amended from time
to time;

(vii) Health Canada Safety Code 32, Safety Requirements and Guidance for Analytical X-Ray Equipment, 1994, as amended
from time to time;

(viil) Health Canada Safety Code 33, Radiation Protection in Mammography, 1995, as amended from time to time;
(b) for radiofrequency:

(1) Health Canada Safety Code 25, Guidelines for Limiting Radiofrequency Exposure - Short-Wave Diathermy, 1983, as
amended from time to time;

(i) Health Canada Safety Code 26, Guidelines on Exposure to Electromagnetic Fields from Magnetic Resonance Clinical
Systems, 1987, as amended from time to time;

(i) Health Canada Safety Code 6, Limits of Human Exposure to Radiofrequency Electromagnetic Fields in the Frequency
Range from 3 kHz to 300 GHz, 1999, as amended from time to time;

(c) for lasers:
(1) ANSI Standard Z136.1-2000, Safe Use of Lasers, as amended from time to time;

(i)) ANSI Standard Z136.2-1997, Safe Use of Optical Fiber Communication Systems Utilizing Laser Diode and LED Sources,
as amended from time to time;
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(i) ANSI Standard Z136.3-1996, Safe Use of Lasers in Health Care Facilities, as amended from time to time;
(iv) CSA Standard Z386-01, Laser Safety in Health Care Facilities, as amended from time to time;
(d) for infrared and ultraviolet:

(1) CSA Standard CAN/CSA-C22.2 No. 224-M89 (R1994), Radiant Heaters and Infrared and Ultraviolet Lamp Assemblies
for Cosmetic or Hygienic Purposes in Nonmedical Applications, as amended from time to time;

(e) for ultrasound:
(1) Health Canada Guidelines for the Safe Use of Diagnostic Ultrasound, 2001, as amended from time to time;

(i) Health Canada Safety Code 24, Guidelines for the Safe Use of Ultrasound: Part Il - Industrial and Commercial
Applications, 1991, as amended from time to time,

except as otherwise determined by the Board.

Purpose of guideline
The purpose of this guideline is to provide general information regarding the safety codes and standards that must be complied as required by
section 7.23 of the Regulation.

Safety codes and standards for the use of equipment
Unless otherwise stated in this guideline, the most recent edition of the safety code or standard listed under section 7.23 of the Regulation applies.

Health Canada Safety Codes
The Safety Codes are available on the Health Canada website.

The Safety Codes can also be ordered from Health Canada (1-866-225-0709).
Safety Codes for ionizing radiation

¢ Health Canada has published Safety Code 35, Safety Procedures for the Installation, Use and Control of X-Ray Equipment in Large
Medical Radiological Facilities to replace Safety Code 204, X-Ray Equipment in Medical Diagnosis Part A: Recommended Safety
Procedures for Installation and Use (only as it relates to large medical radiological facilities) and Safety Code 31, Radiation Protection
in Computed Tomography Installation. Safety Code 20A continues to apply to small radiological facilities.

o Safety Code 27, Requirements for Industrial X-Ray Equipment Use and Installation has been replaced by Safety Code 34, Radiation
Protection and Safety for Industrial X-Ray Equipment.

¢ Health Canada has published an addendum to Safety Code 32, dated 2014. This addendum is part of Safety Code 32.

As a result, equipment producing ionizing radiation must be installed, operated, and maintained in accordance with Safety Codes 20A, 28, 29, 30,
32, 33, 34, and 35, as applicable. The Regulation no longer requires compliance with Safety Codes 20A (for large medical radiological facilities),
27, or 31. As stated above, Safety Code 20A continues to apply to small radiological facilities.

Safety Code for radiofrequency

Safety Code 6, published in 1999, was rewritten in 2009 and 2015 to address current research regarding allowable limits for RF exposure.
Allowable exposure limits defined in the 2015 version are significantly more conservative than those identified in both the 1999 and 2009 versions.
The rewriting of the code nvolved moving the procedural specifications for installation, operation, and maintenance of radiation equipment into a
Technical Guide for Interpretation and Compliance Assessment of Health Canada's Radiofrequency Exposure Guidelines, to assist users in
understanding and assessing the safety of electromagnetic exposures in working and living environments. The employer is responsible for ensuring
that the installation, operation, and maintenance of radiation equipment provides protection to workers from radiofrequency fields for Uncontrolled
Environments defined by the 2015 Code. WorkSafeBC considers the information in the Technical Guide to be an acceptable means to provide
this protection. Copies of the Technical Guide may be obtained from Health Canada through a request to:

HC.ccrpb-perpee. SC@canada.ca

Additional standards
Safe operating requirements for radioactive materials are specified under the licensing requirements of the Canadian Nuclear Safety Commission.

From time to time, Radiation Protection Services of the BC Centre for Disease Control issues standards and guidelines it has developed. It may
also recommend standards and guidelines issued by other agencies related to installation, operation, or maintenance of radiation-producing
equipment. WorkSafeBC will normally consider these to be a "standard acceptable to the Board." These additional documents may provide
guidance to a WorkSafeBC prevention officer reviewing a particular facility for compliance. In such a situation, a prevention officer should consult
with one of WorkSafeBC's subject matter experts before making a formal decision based on a non-referenced standard.

G7.23(a)(i) and (vi) Radiation protection in radiology - Large facilities
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Issued December 21, 2009; Revised June 8, 2011; Editorial Revision April 6, 2020

Regulatory excerpt
Sections 7.23(a)(i) and (vi) of the OHS Regulation ("Regulation") state:

Equipment producing ionizing or non-ionizing radiation or ultrasonic energy must be installed, operated and maintained in accordance
with the following;

() for ionizing radiation:

(1) Health Canada Safety Code 204, X-Ray Equipment in Medical Diagnosis Part A: Recommended Safety Procedures for
Installation and Use, 1980, as amended from time to time;

(Vi) Health Canada Safety Code 31, Radliation Protection in Computed Tomography Installation, 1994, as amended from time
to time;

except as otherwise determined by the Board.

Purpose of guideline

Health Canada has published Safety Code 35, Safety Procedures for the Installation, Use and Control of X-ray Equipment in Large
Medical Radiological Facilities to replace Safety Code 204, X-ray Equipment in Medical Diagnosis Part A: Recommended Safety
Procedures for Installation and Use (as it relates to large medical radiological facilities) and Safety Code 31, Radiation Protection in
Computed Tomography Installation.

This guideline provides guidance on the application of the occupational health and safety requirements in Health Canada Safety Code 35 (SC35)
to large radiological facilities.

Facilities within the scope of Safety Code 35

SC35 applies to large medical radiological facilities where diagnostic and interventional radiological procedures are routinely performed using
radiographic, radioscopic or computed tomography (CT) equipment. Large facilities are those that operate more than one type of radiological
equipment, or have at least three suites of the same type of equipment. Most hospitals and CT facilities fall within this category.

The requirements of SC35 do not apply to radiation therapy facilities and the equipment used in radiotherapy, including radiation therapy
simulators, for localization and treatment planning, SC35 does not apply to dental (addressed in SC 30) or mammography (addressed in SC 33)
facilities.

SC35 does not apply to small radiological facilities such as most chiropractic, podiatry, physical therapy, and bone densitometry facilities.

Note: Health Canada is preparing a safety code specific to small facilities. As described in OHS Guideline G7.23, SC204
continues to apply to small radiological facilities until the new safety code for small facilities is published.

Health and safety requirements of SC35

WorkSafeBC has consulted with the Diagnostic Accreditation Program, College of Physicians and Surgeons of BC, and the Ministry of Health,
and has determined that only certain clauses of SC35 are concerned with occupational health and safety and are requirements under Regulation
sections 7.23(a)(i) and (vi). These clauses, and any necessary explanatory notes, are listed below in this guideline. The Table may be updated from
time to time, based on further consultation with health care sector representatives and possible future amendments to SC35.

Table: Health Canada Safety Code 35 occupational health and safety (OHS) requirements
|Description HC]auses with OHS requirements administered by WorkSafeBC ’
|SC35 Section A - Responsibilities and Protection ’

1.0, 1.1, 1.2, 1.2.1 (Refer to Note 1), 1.2.2 (Refer to Note 1), 1.2.4, 1.2.5 (Refer to Note 2), 1.2.6 - 1.2.11, 1.3, 1.3.1
(Refer to Note 3), 1.3.2 (Refer to Note 3), 1.3.3(1), 1.3.3(v), 1.3.4- 1.3.7, 1.3.11, 1.4, 1.4.1 (Refer to Note 4), 1.4.2
(Refer to Note 4), 1.4.3(i), 1.4.3(ii) (Refer to Note 5), 1.4.3(iii), 1.4.4 - 1.4.15, 1.4.17

Responsibility of]
Personnel

Procedures for

Minimizing Radiation 212-218,2.1.11,2.1.12,222-224,233,24(1),2.4.1,241.1-24.14
Exposure to

Personnel

|SC35 Section B - Facility and Equipment Requirements
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|Facility Requirements|[ 1.1, 1.2.1, 1.2.2 (subelauses 1,2,5,6,7,9 - Refer to Note 6), 1.2.3 (Refer to Note 7), 1.3 (Refer to Note 8) \
Medical X-ray
Equipment|[2.5.1 (Refer to Note 9), 2.5.2.3, 2.5.3.2, 2.5.3.3,2.5.3.5,2.5.3.7, 2.5.4.1
Requirements
| Other Equipment|4.0,4.1.1, 4.1.5 - 4.1.11 |
Radiation Prgﬁcvz‘;‘; 5.0, 5.1 (Refer to Note 10), 5.2 Paragraph 1, 5.2.1 - 5.2.8, 5.2.11, 5.2.12, 5.2.14

Note 1: Clauses Al.2.1 and Al.2.2 set out requirements for qualification and re-qualification of a responsible user (RU). WorkSafeBC will
accept qualifications as outlined in Safety Code 35. If the RU is a physician, WorkSafeBC will also accept qualifications that are acceptable to the
Diagnostic Accreditation Program For non-physicians, WorkSafeBC will consider the RU to be qualified if the RU has the authority to fulfill the
duties outlined in SC35 clause Al.2.

The RU is typically a person who is stationed on-site; for smaller facilities, an off-site RU may also be acceptable if the duties are being adequately
fulfilled with the assistance of an on-site qualified and competent person. Assessment of compliance will include an assessment of whether the
assigned duties are being fulfilled.

Note 2: There is currently no provision in B.C. for licensing or certification of x-ray equipment operators. WorkSafeBC will not require specific
licensing or certification for x-ray equipment operators at this time. Adequate supervision, instruction, and training of staff are required under
existing sections of the Workers Compensation Act ("Act"), including sections 21 and 23.

Note 3: Clauses Al.3.1 and A1.3.2 set out requirements for qualification and re-qualification of x-ray equipment operators. WorkSafeBC will
accept qualifications as outlined in Safety Code 35. If the operator is a physician, WorkSafeBC will also accept qualifications that are acceptable
to the Diagnostic Accreditation Program.

Note 4: Clauses Al.4.1 and Al.4.2 set out requirements for qualification and re-qualification of medical physicists and radiation safety officers
(RSO). This typically needs to be a person who is stationed on-site; some duties can be contracted as required, and some duties can be done
regionally or corporately.

Under these clauses, WorkSafeBC will accept qualifications for a medical physicist that are acceptable to the Diagnostic Accreditation Program.

Until a training course for RSOs in B.C. is readily available, qualifications for an RSO will be assessed as the person's knowledge of the work, the
hazards, and the control measures necessary to perform the duties. This knowledge may be obtained by way of education, training, experience, or
a combination thereof.

A responsible user can also be the RSO, if qualified as above.

Note 5: Clause A1.4.3(ii) refers to registration of new x-ray equipment. The Diagnostic Accreditation Program's (DAP) Radiation Safety
Accreditation Standard specifies that new and replaced medical x-ray equipment be registered with the DAP. Registration forns are available on

the DAP website, https/cpsbc.ca/programs/dap.

Note 6: Clause B1.2.2 sets out general recommendations that must be considered by the employer when designing the layout of an x-ray facility.
The employer may be asked by a WorkSafeBC prevention officer to explain why a recommendation is not implemented. Evidence of
consideration of a recommendation would include a written rationale explaining how the recommendation was incorporated or why the
recommendation was rejected.

Note 7: Clause B1.2.3 sets out parameters that must be considered during calculation of barrier thicknesses. None of these parameters are
mandatory for implementation, since they must only be considered. However, an employer may be asked to provide a rationale as to why a
recommendation was not implemented. Evidence of consideration would include a written rationale explaining how the recommendation was
incorporated or why the recommendation was rejected.

Note 8: Clause B1.3 sets out requirements for shielding calculations and requires submission of facility and installation plans as well as evidence of
factor consideration to the appropriate government agency. WorkSafeBC does not require such submission to WorkSafeBC on a routine basis,
but prevention officers may inquire into the determination and effectiveness of shielding in the event of an inquiry by an employer, a high exposure
nvestigation, or a complaint.

Note 9: Clause B2.5.1 sets out construction and performance requirements for x-ray equipment. These requirements are administered by
WorkSafeBC to the extent that they address worker health and safety. WorkSafeBC will not address these requirements as part of acceptance
testing, which are under the scope of the Diagnostic Accreditation Program, but may assess them as part of the safe operation of the equipment.

Note 10: Clause B5.0 specifies that the survey is conducted by an expert. This is an individual who is qualified by education and experience to
performadvanced or complex procedures in radiation protection that generally are beyond the capabilities of most personnel within the facility.
These procedures include evaluation of the facility design to ensure adequate shielding is in place, inspection and evaluation of the performance of
x-ray equipment and accessories, and evaluation of, and recommendations for, radiation protection progrars.
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Clause B5.1 requires the owner (or delegate) to contact WorkSafeBC to ascertain inspection (survey) procedures and inspection frequency.
Inspection procedures are acceptable if they result in a survey report that covers all required information iterms described in clause B5.2. The
required frequency for x-ray surveys is described in OHS Guideline G7.24(a).

G7.23(c)(iv) Standard for laser devices in health care

Issued May 8, 2025

Regulatory excerpt
Section 7.23 of the OHS Regulation ("Regulation") states, in part:

Equipment producing ionizing or non-ionizing radiation or ultrasonic energy must be installed, operated and maintained in accordance
with the following:

(c) for lasers:

(iv) CS4 Standard Z386-01, Laser Safety in Health Care Facilities, as amended from time to time;

Purpose of guideline
The purpose of this guideline is to acknowledge that the Canadian Standards Association Group has replaced CSA Standard Z386-01, Laser
Safety in Health Care Facilities with CSA Standard Z7001-24, Safe use of energy-based medical and surgical devices in health care.

Enforcement of CSA Standard Z7001-24
Section 7.23(c)(iv) of the Regulation requires that lasers used in health care must be installed, operated, and maintained in accordance with CSA
Standard Z386-01, Laser Safety in Health Care Facilities, as amended from time to time.

In December 2024, The Canadian Standards Association Group issued CSA Standard Z7001-24, Safe use of energy-based medical and
surgical devices in health care. This new standard supersedes CSA Standard Z386 - Safe use of lasers in health care, combining it with the
requirements of CSA Standard Z387 (electrosurgical devices) and CSA Standard Z305.13 (Plume scavenging). As CSA Standard 27001
effectively replaces CSA Standard Z386, CSA Standard Z7001 should be treated as an amendment for the purpose of complying with sections
7.19(4)(b)(iv) and 7.23(c)(iv) of the Regulation. Only the mandatory sections of CSA Standard Z7001 applicable to exposure limits, installation,
operation, and maintenance of lasers must be followed under these provisions.

G7.24 Radiation surveys

Issued August 1999; Revised January 1, 2005; Editorial Revision March 11, 2009; Editorial Revision April 6, 2020

Regulatory excerpt
Section 7.24 of the OHS Regulation ("Regulation") states:

Except as otherwise determined by the Board, the employer must conduct a radiation survey for ionizing radiation in accordance with
the standard practice specified under the applicable Safety Code listed in section 7.23 (a) or the regulations under the Nuclear
Safety and Control Act (Canada),

(a) at the times required by the Safety Code or regulations, as the case requires,
(b) if equipment has been damaged or modified, or
(c) if there is an indication of an unusually high exposure of a worker to ionizing radiation.

Purpose of guideline
The purpose of this guideline is to clarify the requirement to conduct radiation surveys.

General survey requirements

For the purposes of section 7.24(b), the term modified includes moving the equipment from one permanent location to another. Exempt from this
requirement is equipment that is designed to be mobile, such as a portable x-ray unit; a radiation survey is not required every time mobile
equipment is moved.

For underground workings, the requirements for a radiation survey are specified in section 22.33 of the Regulation.

Specific survey requirements

The specific requirements for a radiation protection survey are listed in each Safety Code (codes are listed in section 7.23 of the Regulation and in
OHS Guideline G7.23). Only those parts of the radiation protection survey that relate to worker protection are considered mandatory. Not
completing the specific iters listed for the protection of the patient and for the protection of the public will not be deemed to constitute non-
compliance with section 7.24 ofthe Regulation. Table 1 lists the number of requirements in the relevant Safety Code.
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Table 1: Requirements for a radiation protection survey

| Safety Code H Application H Requirements for radiation survey H Radiation protection survey ‘
| 20A H Medical! H 51,52 H 11 specific iters \
R | |
| 28 H Veterinary H 5.1;5.2 H 6 specific iterms ‘
| 30 H Dentistry’ H 43 H 3 specific items ‘
| 31 HCorrputed Tomography! H H ‘
| 32 H Analytical H 35 H 15 specific iterms ‘
| 33 H Mammography? H 43 H 4 specific iterms ‘
| 35 | LargeFacilties | 5.1;5.2 [ 14 specific iterrs |

1. Safety Code 35 has replaced Safety Code 20A (only as it relates to large medical radiological facilities) and Safety Code 31 (see OHS
Guideline G7.23).

2. Safety Code 34 has replaced Safety Code 27 (see OHS Guideline G7.23).

3. While there is no specific section on "radiation protection survey" in Safety Codes 30 and 33, the general requirement for a "radiation
protection inspection" is intended to cover the same situation. The expectation of the standard is that the employer will take the appropriate
measurements to ensure that workers are not at risk of exposure to ionizing radiation resulting from damage to a piece of equipment.

In all cases, the radiation protection survey or the radiation protection inspection is intended to determine the extent of any damage to the
equipment or the facility; thus it is part of an incident investigation. It should be noted that section 69(1)(c) of the Workers Compensation Act also
applies, when a particular incident had the potential for serious mjury (e.g,, cancer development) to a worker. Any mvestigation of such an incident
would be expected to include an inspection of the equipment and measurement of any possible leakage of radiation.

The survey should include leak testing, which is an assessment of potential points or areas for escape of ionizing radiation or radioactive material
froma piece of equipment. For sealed sources, leakage tests meeting the requirements of the Canadian Nuclear Safety Commission ("CNSC") are
acceptable to WorkSafeBC. One common such test is a wipe test, using a filter paper or a cotton-tipped swab to wipe possible areas of leakage,
and then measuring the wipe sample for radiation. Situations involving spillage of radioisotopes or other radioactive materials are covered by the
provisions of the CNSC licence held by the user. For X-ray equipment (diagnostic, analytical, etc.), a suitable survey meter can be used to identify
any leak locations (e.g., an ion chamber monitoring device for accurate results or a Geiger-Mueller counter for estimations).

G7.24(a) Radiation surveys - Clarification of how often to conduct and who can conduct

Issued February 8, 2007; Editorial Revision December 1, 2021

Regulatory excerpt
Section 7.24(a) of the OHS Regulation ("Regulation") states:

Except as otherwise determined by the Board, the employer must conduct a radiation survey for ionizing radiation in accordance with
the standard practice specified under the applicable Safety Code listed in section 7.23(a) or the regulations under the Nuclear Safety
and Control Act (Canada),

() at the times required by the Safety Code or regulations, as the case requires,

Purpose of guideline
The purpose of this guideline is to provide information on how often to performa radiation survey, and who can conduct a radiation survey.

Maximum intervals for radiation surveys

The Health Canada safety codes referenced in section 7.23(a) typically state that a radiation survey (called an inspection in some safety codes) is
required at regular intervals. Safety Code 29 (Requirements for the Safe Use of Baggage X-ray Inspection Systems) is the only safety code
that specifies a time period (23 years) between required surveys.

For all other x-ray equipment, the employer must determine the appropriate interval between radiation surveys of the x-ray equipment. In making
this determination, the employer should consider the following factors:

Manufacturer's specifications

Requirements of the relevant professional association
Nature of shielding used (e.g. lead or drywall)

Frequency, nature, and conditions of use of the equipment
Nature of patient (animal or human)

Single or multiple users of the x-ray equipment

Power levels used (kVp and mA settings)
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¢ Results of personal exposure monitoring
¢ Type of x-ray unit (e.g. fixed or portable, radiographic, or fluoroscopic)
e Age and performance history of the equipment

It is expected that the interval between radiation surveys will not normally be more than three years, except in the case of a typical dental bite-wing
x-ray unit operating only at or below 70 kVp, where a maximum period of five years between surveys is acceptable because of the low power
levels and the nature of usage.

This guideline does not alter the requirements of Regulation sections 7.24(b) and (c) which require a survey to also be conducted if the equipment
has been damaged or modified, or if there is an indication of an unusually high exposure of a worker to ionizing radiation.

Performance of a survey

Several of the safety codes state that the surveys should be done by the regulatory authority but n BC, the Regulation requires the employer to
conduct the radiation surveys. The employer may contract with a specialist to perform the survey, but remains responsible for the survey being
done with the required frequency and in accordance with accepted standard practice. WorkSafeBC prevention officers may review survey reports
to ensure that the terms of the Safety Code and the Regulation have been met.

G7.25 Records

Issued August 1999; Revised January 1, 2005; Editorial Revision September 28, 2022

Regulatory excerpt
Section 7.25 of the OHS Regulation ("Regulation") states:

The employer must

(2) maintain and make available to the Board,

(1) for at least 10 years, records of radiation surveys, and

(1) for the period that the worker is employed plus 10 years, records of exposure monitoring and personal dosimetry data, and

(b) make the records available to workers.
Purpose of guidelines
The purpose of this guideline is to explain the record-keeping requirements for records of radiation surveys, exposure monitoring, and personal
dosimetry data as required under section 7.25 of the Regulation.

WorkSafeBC's record-keeping requirements

WorkSafeBC's requirements for record keeping may be different from the time period required by other regulatory agencies, such as the Canadian
Nuclear Safety Commission (CNSC). Where this is the case, the longer of the time periods will prevail in order to satisfy the regulatory
requirement of that agency.

Personal information
Under protection of privacy legislation personal information cannot be made available to persons other than the monitored worker without express
written consent from that worker. This applies to both medical records and the results obtained from dosimetry.

WorkSafeBC prevention officers may view or request copies of dosimetry records under this section, where doing so is deemed necessary to
verify the employer's compliance with regulatory requirements. However, in accordance with Freedom of Information and Protection of
Privacy Act (FIPPA) requirements, when exposure data is presented in an Inspection Report, specific persons will not be identified by name; only
their positions will be indicated (except in exceptional circunmstances).

G7.27(1) Heat exposure - Application

Issued August 1999; Revised January 1, 2005

Regulatory excerpt
Section 7.27(1) of the OHS Regulation (""Regulation") states:

(1) Subject to subsection (2), sections 7.28 to 7.32 apply to a workplace if
(a) a worker is or may be exposed to thermal conditions which could cause heat stress,
(b) the thermal conditions could result in a worker's core body temperature exceeding 38°C (100°F), or

(c) the thermal conditions are in excess of the levels listed in the screening criteria for heat stress exposure in the heat stress and strain
section of the ACGIH Standard for unacclimatized workers.

Purpose of guideline



The purpose of this guideline is to provide some examples of when section 7.27(1) of the Regulation may be applicable.

Examples
The following are a few exanples of workplaces where the sections on heat exposure may apply:

Pulp mills (around the recovery boilers, paper machines, and lime kilns)

Sawmiills (around the kilns or burners)

Smelters

Cement kilns

Outdoor work sites during hot weather (e.g., road construction and asphalt paving, roofing, tree planting)

For outdoor work areas in B.C., heat stress is normally only of concern during periods of hot weather and during activities such as firefighting
unless factors such as high humidity, heavy work load, or excessive radiant heat combine to increase the level of risk for a particular work activity.

G7.27(2) Firefighting

Issued January 1, 2005

Regulatory excerpt
Section 7.27(2) ofthe OHS Regulation (""Regulation") states:

Subsection (1) does not apply to firefighting if special provisions satisfactory to the Board are i place to ensure that the firefighter's
core body temperature is maintained below 38°C (100°F).

Purpose of guideline
The purpose of this guideline is to explain special provisions in which section 7.27(2) of the Regulation may apply.

Special provisions
Special provisions related to firefighting that fulfill the intent of this section include the following:

¢ Instruction and training
¢ Work procedures that address both the hazards and necessary controls
¢ Specialized personal protective equipment

G7.28(1) Exposure limits - Using the ACGIH Standard

Issued August 1999; Revised January 1, 2005; Revised February 12, 2008

Regulatory excerpt
Section 7.28(1) of the OHS Regulation (" Regulation") states:

A worker must not be exposed to levels that exceed those listed in the screening criteria for heat stress exposure in the heat stress
and strain section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to explain the use of screening criteria to determine heat stress exposure.

Exposure limits
Table 1 lists values from the 2007 edition of the American Conference of Governmental Industrial Hygienists (ACGIH) publication Threshold
Limit Values (TLV®) and Biological Exposure Indices.

Table 1 : Screening criteria for heat stress exposure (WBGT values in °C)

| “ TLV® H Action Limit ‘
|W0rk/Rec0very cyclelnghtHModerateHHeavy”Vely heavyHLightHModerateHHeavyHVery heavy‘
stoevore | 3| 2w | - | - | s | - [ - |
150 - 75% work 30 20 J275| - [28s5] 26 24| - |
125 - 50% work 32 30 | 20| 28 205 27 J[255] 245 |
10 - 25% work [325] 315 [[305] 30 [30] 20 |28 27 |

WBGT means the wet bulb globe temperature measured with a black globe thermometer (GT), wet bulb thermometer (WB), and a dry bulb (air)
thermometer (DB), and measured according to the following equations:

For mdoor or outdoor environments without direct exposure to sunlight,



WBGT°C =0.7WB + 0.3GT
For outdoor environments with direct exposure to sunlight,
WBGT°C =0.7WB + 0.2GT + 0.1DB
The WBGT is based on environmental conditions (air temperature, radiant heat, and humidity). Table 1 also considers other criteria based on

o Acclimatization — whether or not workers are acclimatized to heat

e Work demands (metabolic rate category for the work) — light, moderate, heavy, or very heavy

e Approximate proportion of work within an hour — 75 -100% work, 50 - 75% work, etc., with the remaining fraction of the hour allocated
to recovery or "rest"”

This guideline will help clarify the ACGIH table for heat stress exposure by explaining the various screening criteria and providing formulae for
calculating the WBGT where the work demands or work environments vary. Further assistance may be obtained by contacting a WorkSafeBC
office.

The values in this table were developed for a traditional work uniform of a long-sleeved shirt and pants. If workers are required to wear clothing
that would not fit in this category, then adjustments need to be made to the measured WBGT; see OHS Guideline G7.28(2), Clothing Correction
Values before comparing to the heat stress exposure screening criteria. For workers wearing clothing that restricts the movement of air or is
impermeable to air or water vapour, the above criteria cannot be used and may necessitate physiological monitoring to ensure adequate protection.
See OHS Guideline G7.29-3 for firther information.

Work demands
To compare a worker's exposure with the screening criteria, an estimate of the worker's work demands (i.e., metabolic rate) needs to be
determined as well as a measurement of the WBGT associated with each task performed during a 1-hour time period.

Four different work demand categories are listed in Table 1: light, moderate, heavy, and very heavy. Table 2 gives examples of activities within
each category. The representative metabolic rate in watts for light to very heavy work has been added as this is needed to calculate the work
demand when a worker carries out different tasks.

Table 2: Metabolic rate categories and the representative metabolic rate with example activities

Category Meta(b‘?‘};: Rate Examples
|Rest | 115 |sitting
. Sitting with light manual work with hands or hands/arms, and driving. Standing with some light arm work
Light 180 . .
and occasional walking.
Moderate 300 Sustained moderate hand and arm work, moderate arm and leg work, moderate arm and trunk work, or
light pushing and pulling. Normal walking.
Intense arm and trunk work, carrying, shoveling, manual sawing; pushing and pulling heavy loads; walking
Heavy 415
at a fast pace.
|Very Heavy H 520 HVery intense activity at fast to maximum pace. ’

* The effect of body weight on the estimated metabolic rate can be accounted for by multiplying the estimated rate by the ratio of actual
body weight divided by 70 kg (154 Ib).

Calculations to use if work demands vary

Ifa worker is assigned different tasks within the hour, it is necessary to determine a time-weighted average (TWA) for the work demands. An
acceptable way of doing this is to assign a metabolic rate to each task performed during the averaging period (1 hour), using the values in Table 2,
and multiply it by the duration of each task. The product of work demand and duration for each task is then added up, and the sumis divided by
the total duration of all tasks performed during the averaging period. The averaging period should be one hour, the same period of time that is used
to calculate the time-weighted average WBGT.

The time-weighted average work demand is given by the following formula:

Time-weighted average workload formula

With work demand (TWA) in watts, Table 2 can be used to select the appropriate column (i.e., work demand level: light, moderate, heavy, or
very heavy) to use in Table 1. The work demand (TWA) and the WBGT (calculated earlier) are then compared to the heat stress exposure values
listed in Table 1.
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Proportion of work and recovery

Table 1 gives four work/recovery patterns, and the most appropriate one should be used for comparison with the WBGT calculated earlier. The
recovery period percentage does not necessarily mean a complete break from work, but could include "resting” or light tasks such as those listed in
Table 2.

Note that the table does not provide exposure values for "heavy' and "very heavy" work demands in a continuous (75 - 100% work) pattern and
"very heavy" work demands for a 50 - 75% work pattern. This is because of the high physiological strain associated with "very heavy" work
among less fit workers, regardless of WBGT. In such cases, the screening criteria values are not recommended, and a detailed analysis and/or
physiological monitoring should be used. (See also OHS Guideline G7.29-3).

Calculations to use if environments vary

If'a worker is employed in two or more different work or recovery areas during the hour, a time-weighted average WBGT should be calculated in
order to apply the heat stress exposure screening criteria. The time-weighted average is determined by measuring the WBGT for each task
performed and multiplying them by the duration of each task. The product of WBGT and duration for each task is then added up, and the sum s
divided by the total duration of all tasks performed during the hour.

The time-weighted average WBGT is given by the following formula:

Time-weighted average WBGT formula

Determining compliance with the exposure levels

Once the time-weighted averages for both workload and WBGT are calculated using the formula above, they are then compared to the levels
listed in Table 1. The ACGIH TLV® represents conditions that acclimatized workers who are healthy, unmedicated, and adequately hydrated may
be repeatedly exposed to without adverse health effects. The Action Limit applies similarly for the protection of unacclimatized workers. It also
represents conditions that require a heat stress control plan.

For mstance, ifthe calculated time-weighted average for work demands is 415 watts, the work demands are considered "heavy." If the worker is
acclimatized, conducting 50 - 75% work and if the WBGT time-weighted average is 27 WBGT°C, then the TLV® level of 27.5 WBGT°C will
not have been exceeded. The Action Limit of 24°C will have been exceeded and an exposure control plan needs to be developed (see OHS
Guideline (G7.29-5). If the worker is unacclimatized, the work pattern will need to be readjusted (e.g. by reducing the allocation of work in the
work/recovery cycle, by increasing the recovery period, or changing to less strenuous tasks until the worker is acclimatized).

G7.28(2) Clothing correction values

Issued January 1, 2005; Revised February 12, 2008

Regulatory excerpt
Section 7.28(2) of the OHS Regulation states:

Clothing corrections must be applied in accordance with the heat stress and strain section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to specify clothing adjustment factors and values for use when calculating heat stress exposure.

Clothing Correction Factors and Values

The body's main heat-removal mechanism is the evaporation of sweat from the skin, so the clothing worn by workers affects the body's ability to
remove heat. The heat stress exposure levels listed in the screening criteria - see OHS Guideline G7.28(1) - are for fully clothed workers wearing
summer work garments of lightweight pants and long-sleeved shirt. Workers wearing more clothing may experience lessened evaporative and
convective cooling and therefore the measured wet bulb globe temperature (WBGT) is to be adjusted. Some suggested clothing adjustment factors
from the ACGIH Standard are provided in the following table. The figure in the table is to be added to the WBGT measured in the workplace.
Factors for other clothing appearing in the literature can be used in a similar fashion following good professional judgment.

Additions to measured WBGT values (°C) for some clothing ensembles

| Clothing type H WBGT addition*
Work clothes (long-sleeved 0

shirt and pants)

Cloth (woven material) 0

overalls

|D0uble— layer woven clothing H 3




|SMS polypropylene coveralls H 0.5

|P01yoleﬁn coveralls H 1
Limited-use vapour-barrier 1
coveralls

* These values must not be used for completely encapsulating suits, often called Level A clothing. Clothing adjustment factors cannot be added
together for mutltiple layers. The values for coveralls assume that only modesty clothing is worn underneath, not a second layer of clothing,

The ACGIH does not recommend using the WBGT heat stress exposure screening criteria for workers wearing clothing that is impermeable to air
or water vapour or multiple layers where no data is available for adjustment. See OHS Guideline (G7.29-3 for further information.

G7.29-1 Heat stress assessment - Acceptable measures and methods

Issued August 1999; Revised January 1, 2005; Editorial Revision June 8, 2011

Regulatory excerpt
Section 7.29(1)(a) of the OHS Regulation ("Regulation") states:

(1) If a worker is or may be exposed to the conditions specified in section 7.27, the employer must

(2) conduct a heat stress assessment to determine the potential for hazardous exposure of workers, using measures and methods that
are acceptable to the Board, and . . .

Purpose of guideline
The purpose of this guideline is to provide information on the measures and methods that are acceptable to WorkSafeBC regarding heat stress
assessments.

Acceptable measures and methods
The first step in a heat stress assessment should be to determine the areas, tasks, or occupations that put workers at risk of heat-related disorders.
Factors that should be considered when making this determination include:

Areas with temperatures above 23°C (summer or winter)

Areas with high humidity

Jobs or tasks that require medium to high exertion or strength

Areas, tasks, or occupations that have been identified as high risk for heat-related disorders through accident investigation reports, first aid
treatment record books, and records of injury and disease

o Areas, tasks, or occupations about which employees have expressed concern about heat-related stress

Once it is determined which occupations, tasks, or areas should be monitored, the risk of developing a heat-related disorder should be evaluated.
Several different methods of assessing heat stress are available, including;

¢ Measurement of environmental parameters, such as air temperature, air velocity, air humidity, and infrared radiation (refer to OHS
Guidelines (G7.29-2 and (G7.29-4)

¢ Direct measurement of body temperature (refer to OHS Guideline G7.29-3)

¢ Measurement of other physiological responses, such as heart rate (refer OHS Guideline G7.29-3)

Environmental parameters are the most practicable for measuring in the field.

Ifthe above measures and methods are used, they will be considered acceptable to WorkSafeBC for the purpose of this section. If alternative
measures and methods are proposed, they are to be submitted to WorkSafeBC's Prevention Practice, Quality, and Engineering department for
consideration. The proposed alternative measures and methods may not be used until written acceptance is given by that department.

G7.29-2 Environmental parameters

Issued August 1999; Revised January 1, 2005; Editorial Revision September 25, 2019

Regulatory excerpt
Section 7.29(1)(a) of the OHS Regulation (" Regulation") states:

(1) If a worker is or may be exposed to the conditions specified in section 7.27, the employer must

(2) conduct a heat stress assessment to determine the potential for hazardous exposure of workers, using measures and methods that
are acceptable to the Board, and . . .

Purpose of guideline
The purpose of this guideline is to outline some examples of measures and methods that are acceptable to WorkSafeBC using environmental



parameters for conducting a heat stress assessment.

Heat stress assessment

The most common and widely used heat stress index is the wet bulb globe temperature (WBGT). The WBGT combines the effect of humidity and
air velocity (natural wet bulb) ambient air temperature, velocity, radiant energy (globe temperature), and air temperature (dry bulb temperature)
mnto a single value. The values listed in screening criteria for heat stress exposure are WBGT in °C. (Refer to OHS Guideline G7.28(1) for the table
of screening criteria.)

‘Wet bulb globe temperature

To determine the WBGT, a black globe thermometer, a natural (static) wet bulb thermometer, and a dry bulb thermometer are required. For
guidelines on measuring the WBGT, refer to '"Temperature Extremes” in the Fundamentals of Industrial Hygiene published by the National
Safety Council. Commercial direct-reading monitors are also available that will measure the environmental parameters and directly calculate the
WBGT.

Other heat stress indices

Other heat stress indices are available to measure heat stress, including the wet globe temperature (WGT), or Botsball, and /SO 7933 Hot
Environments - Analytical Determination and Interpretation of Thermal Stress Using Calculation of Required Sweat Rate. Under certain
circumstances, the Botsball may be used instead of the WBGT. For exanmple, a Botsball may be used as a screening tool, or for conditions of
moderate radiant heat and humidity such as in general construction work.

Information on the various heat stress indices that are available can be found n such references as:

e NIOSH. 2016. Criteria for a Recommended Standard: Occupational Exposure to Heat and Hot Environments. Published by the
National Institute for Occupational Safety and Health. Available online: cdc.gov/niosh/docs/2016-106/pdfs/2016-106.pdf

¢ Barbara A. Plog and Patricia J. Quinlan. 2002. Fundamentals of Industrial Hygiene, Sth edition. Published by the National Safety
Council

For further information regarding measures and methods acceptable to the Board please contact your local WorkSafeBC office.
G7.29-3 Physiological measures

Issued August 1999; Revised January 1, 2005

Regulatory excerpt
Section 7.29(1)(a) of the OHS Regulation states:

(1) Ifa worker is or may be exposed to the conditions specified in section 7.27, the employer must

(a) conduct a heat stress assessment to determine the potential for hazardous exposure of workers, using measures and methods that
are acceptable to the Board, and

Purpose of guideline
The purpose of this guideline is to outline some examples of measures and methods that are acceptable to WorkSafeBC using physiological
monitoring for heat stress.

Examples when wet bulb globe temperature cannot be used
In some occupations or work environments, workers must wear clothing that is either vapour or air impervious/impermeable. Examples of such
clothing are full-body chemical protective equipment (HAZMAT suit) and firefighting turnout gear.

In these particular cases, the use of an environmental measure such as the wet bulb globe temperature (WBGT) will not be indicative of actual
exposure conditions experienced by the worker wearing such protective equipment. Instead, the worker should be monitored to ensure that safe
body temperatures are not exceeded. The body functions best when the core body temperature is within a range of 36°C to 38°C.

Physiological parameters
There are two physiological parameters that can be used to monitor a worker's state of heat stress: measurement of the core body temperature and
heart rate.

Core body temperature can be measured either directly using rectal temperature or approximated by measuring oral or tympanic (ear-drumycanal)
temperatures. Oral temperatures are determined by measuring temperature at the base of the tongue. The worker must not drink or eat anything
cold or hot for at least 15 minutes before measurement. The thermometer must be inserted under the tongue, as far as possible, for about 5
minutes, and the mouth must be kept closed as much as possible. Oral temperature is approximately 0.4°C lower than rectal temperature.

The recovery heart rate during rest periods following a work cycle in a hot environment is a measure that can be used to monitor heat stress. There
are two models for recovery heart rate.

The first model (Brouha) recommends a heart rate criterion level of 110 beats per minute during the first minute of a rest period after work in a hot
environment, followed by a reduction in heart rate of 10 beats per minute by the end of the third minute of rest. Levels above these values are
indicative of exposure to a heat stress environment.
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The second model (Fuller and Smith) recommends that the heart rate in the third minute of a rest period after work in a hot environment should not
exceed 90 beats per minute.

Further information on physiological monitoring can be obtained from the 1986 NIOSH document Criteria for a Recommended Standard:
Occupational Exposure to Hot Environments available on the NIOSH web site: https//www.cdc.gov/niosh/docs/86-113/ or contact an
occupational hygiene officer at your local WorkSafeBC office.

G7.29-4 Heat stress assessment using a dry bulb thermometer or Humidex index

Issued August 1999; Revised January 1, 2005; Revised February 12, 2008

Regulatory excerpt
Section 7.29(1)(a) of the OHS Regulation (" Regulation”) states:

(1) Ifa worker is or may be exposed to the conditions specified in section 7.27, the employer must

(2) conduct a heat stress assessment to determine the potential for hazardous exposure of workers, using measures and methods that
are acceptable to the Board, and

Purpose of guideline
The purpose of this guideline is to outline the circumstances under which a heat stress assessment may be done using a Humidex-based method or
a dry bulb thermometer, and describes procedures for using the Humidex-based method.

Background information

WorkSafeBC recommends taking measurements of the wet bulb globe temperature (WBGT) to measure heat stress, as described in OHS
Guideline G7.28(1). This method requires complex instrumentation and training in use of the equipment. The use of other heat stress indices can
simplify measurement in certain circumstances. Simplified measurements may be helpful in workplaces where heat stress is a seasonal concern in
periods of hot weather conditions. See OHS Guideline G7.29-2 for references on various heat stress indices.

The dry bulb thermometer method and the Occupational Health Clinics for Ontario Workers Inc. (OHCOW) Humidex Based Heat Response
Plan (Humidex method) are tools that help assess heat stress for the purpose of managing heat stress and strain in the workplace. These methods
are not applicable in all circunstances and/or workplaces. Further, these methods do not replace use of the WBGT for assessing compliance with
the exposure limits established in section 7.28 of'the Regulation. (Caution: never ignore symptoms of heat strain even if measurements meet
standards.)

Dry bulb thermometer or Humidex-based methods may only be used in situations where workers are not exposed to

e Sources of direct heat (infrared radiation) emanating from industrial equipment such as boilers, furnaces, steam lines, molten metal, or from
other hot surfaces. Workplaces with significant radiant-heat load from process-related heat or where workers have experienced heat-
related illness should measure the WBGT.

¢ High humidity levels produced by industrial equipment such as a pulp or paper machine in a pulp & paper mill, or to open sources of high
temperature steam.

Humidex-based or dry bulb thermometer methods can be effective for workers wearing clothing that allows effective evaporative heat loss; for

workers wearing impervious or semi-impervious clothing, heat stress management should include monitoring of vital signs (see ACGIH TLV® for
Heat Stress, section 4).

In essence, these alternate methods are applicable to addressing the issue of heat stress i office buildings, retail facilities, health care facilities,
hospitality industry, warehouses, or working outdoors, where a worker is not exposed to process-related heat or to industrially-produced high
humidity levels.

Dry bulb method
Air temperature determined using a normal dry bulb thermometer will be considered an acceptable measuring standard under section 7.29 of the
Regulation if all of the following conditions apply

1. The air temperature measured in the immediate area where the work is taking place does not exceed 35°C (95°F). It is not sufficient to use
a temperature level reported from another location, such as over the local radio station, or a reading taken at some distant location on the
work site. Reflection off of walls or disruptions in wind flow in the immediate area where the work is being done may cause the temperature
to vary significantly from the "general temperature” for the local area.

2. Where sources of radiant heat do not add significantly to the heat load. For example, equipment (an operating boiler or steam lines) and

other hot surfaces (a tar and gravel roof or black asphalt pavement being heated by the sun) may be significant sources of radiant heat. A

normal dry bulb thermometer does not measure infrared radiation, which is the source of radiant heat.

The work being done, if classified as "heavy" as described in Table 2 of OHS Guideline G7.28(1), does not exceed 2 hours in duration

Worker(s) are not wearing impervious or semi-impervious protective clothing,

5. Ifthe air temperature measured is 30°C (86°F) or higher, an exposure control plan, as outlined below, is implemented unless the heat
exposure is determined through use of the WBGT method to be below the Action Levels listed for unacclimatized workers in the screening
criteria for heat stress exposure in the heat stress and strain section of the ACGIH Standard.

bl
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Ifany of the above conditions are not met, more precise measurements such as WBGT or Botsball temperature plus estimates of workload are
required to determine the risk of heat stress in order to achieve compliance with section 7.29 of the Regulation.

Exposure control plan (ECP) requirements for dry bulb temperature assessments
Ifthe above limiting conditions are met, and the heat stress assessment is being done using only a normal dry bulb thermometer, and the measured
temperature equals or exceeds 30°C (86°F), an ECP for heat stress is to be implemented.

At a mmimum, the heat stress ECP is to include

Worker education and training as noted below

Continuous availability of cool potable water close to the work area (see section 7.31 of the Regulation)

Personal monitoring of heart rate to confirm the effectiveness of the work/recovery schedule (see details outlined below)
Continuous supervision by a person knowledgeable in heat stress symptoms and control program requirements

Under this provision, workers in a heat stress environment are to be provided with information about

e Heat-related disorders, associated symptons and the need to report their symptonms

e Factors increasing susceptibility to heat-related disorders

e Heat stress implications for any existing medical conditions and treatment, such as sleep deprivation, dehydration, diabetes, hyperthyroidism,
and some medications

o Safe work procedures for work in heat stress areas, including work/recovery schedules, the importance of fluid loading and replacement,
and the immediate reporting of symptoms of heat-related disorders to the supervisor

¢ Any environmental or personal monitoring programs used on-site

o Safe use of protective clothing and equipment, if required

As part of this provision, workers should check their "resting heart rate" prior to starting work in the area, and again before and after rest periods.
At the beginning of the recovery period, the heart rate should not exceed 110 beats per minute. If it does, the work period should be shortened by
one-third while maintaining the same rest period. At the end of'the rest period, the pulse should be within 10 beats per minute of the resting heart
rate before resuming work. Note that heart rate is only one symptom of heat stress. Workers and supervisors need to remain vigilant for other
signs of heat-related illness.

Hot conditions and workload or personal monitoring may indicate that additional rest breaks are needed in the work rest cycle. Rest periods do
not always require a change in location from the work environment. Rest periods do require that workers move away from direct sunlight or other
sources of radiant heat and that they change to less strenuous tasks to reduce the build-up of body heat.

Humidex Method

The Humidex Based Heat Response Plan is a simplified method of protecting workers from heat stress, (developed by the Occupational Health
Clinics for Ontario Workers (OHCOW)). The method is based on the American Conference of Governmental Industrial Hygienists (ACGIH) heat
stress/strain TLVs® (Threshold Limit Values) and is a translation of wet bulb globe temperatures (WBGT) into Humidex values. Other factors - air
movement, workload, radiant heat sources, and acclimatization - also need to be considered when assessing heat stress.

Humidex values are obtained by measuring temperature (dry bulb) and relative humidity and factoring them into the Humidex table below (Table
1). For example the Humidex value for a temperature of 37°C (read across from the left side of the Table) and a relative humidity of 50 percent
(read down from the top of the Table) is 49°C. Temperature and relative humidity can be measured by a digital hygrometer (available at most
hardware stores) or a sling psychrometer (a wet/dry bulb thermometer for determining relative humidity). It is important that a reading be taken at
the actual workplace as Humidex values can vary substantially from location to location.

Table 1: Humidex Table
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Table 1: Humidex Table

The following must also be considered (added) when calculating a Humidex value:

o The Humidex method assumes that workers are wearing regular summer clothing (light shirt, pants, underwear, socks and shoes). If
workers wear coveralls (e.g., cotton coveralls) over summer clothes, then 5°C should be added to the workplace Humidex value. Gloves
and/or hard hat would each add 1°C and an apron (or vest) would add 2°C to the Humidex value. For workers who wear encapsulating
suits, do not use the Humidex method.

¢ To adjust for radiant heat in direct sunlight (between 10 am and 4 pm), add 2 - 3°C to the Humidex value (pro-rate according to
percentage cloud cover).

¢ For indoor radiant heat exposures, use training, knowledge, and experience to adjust the 2 - 3°C sunlight correction factor by estimating

whether the exposure is more or less than the heat exposure to direct sunlight. Workplaces with significant process-related heat load (e.g.

from boilers, furnaces, steam lines, etc.) should measure the WBGT.

Humidex values should be measured at several locations in the work area (safe work procedures should be based on the highest reading).

Do not base Humidex values on weather station or media reports. Use measurements taken at the worksite.

Measurement should be recorded hourly if the Humidex is above 30°C.

Never ignore anyone's symptomns regardless of the measurements.

In order to determine the procedures to be followed to protect workers from heat stress, the calculated Humidex value must then be compared to
the Humidex guidelines in the Humidex Heat Response Plan table (Table 2). The response (Humidex 1 or Humidex 2) depends on the amount of
physical work being done and the level of acclimatization of the workers.

Humidex 1 - corresponds to the ACGIH Action Limit and applies to moderate work loads (e.g., pushing and lifting) for unacclimatized workers,
or heavy work loads (e.g., shoveling sand) for workers acclimatized to heat (see also OHS Guideline G7.28(1)).

Humidex 2 - corresponds to the ACGIH TLV® and applies to moderate work for acclimatized workers or light work for unacclimatized workers.

Note: An unacclimatized worker is a worker who is not accustomed to working in a hot environment or who has been out of a hot environment for
seven consecutive days. It may take several days for workers to become acclimatized.

Table 2: Humidex Based Heat Response Plan

Humidex 1 Humidex 2
Moderate Moderate
unacclimatized Response acclimatized &
& Heavy Light
acclimatized unacclimatized
25-29 H Supply water to workers on an "as needed" basis “ 32-35 ‘
Post Heat Stress Alert notice; encourage workers to drink extra water; start recording hourly temperature
30-33 and relative humidity 36 - 39
3437 Post Heat Stress Warning notice; notify workers that they need to drink extra water; ensure workers are 40 - 42

trained to recognize symptons




38 - 39 Work with 15 minutes relief per ho.ur can continue; p.rovide adequate cool (10-15°C ) water;. at least 1 43 - 44

cup (240 mL) of water every 20 minutes. Worker with symptoms should seek medical attention
|4O -41 HWork with 30 minutes relief per hour can continue in addition to the provisions listed previously H45 - 46* ‘
|42 -44 Hlf feasible, work with 45 minutes relief per hour can continue in addition to the provisions listed above H47 - 49* ’
|45* or over HOnly medically supervised work can continue H 50* or over ’

* at Humidex exposures above 45, heat stress should be managed as per the ACGIH TLV®. The above administrative control measures do not
preclude using other means to reduce excessive heat exposures, such as providing additional air conditioners or fans for spot cooling. In fact,
engineering controls are the most effective means to control heat stress and should be considered first and in conjunction with the above steps as
part of the heat stress ECP. For more examples of control measures, refer to WorkSafeBC publication Preventing Heat Stress at Work.

The Humidex Based Heat Response Plan is also available on the OHCOW website. An alternative way to determine the Humidex value is to use
the "calculator on the OHCOW website. Enter the dry bulb temperature and relative humidity level in order to calculate the Humidex value.

Heat Stress ECP
A heat stress assessment and ECP based on the Humidex method consists of the following steps:

Assign roles and responsibilities in the plan.

Train workers in early signs and symptoms of heat stress.

Select representative measurement locations in the workplace that will be monitored for temperature and relative humidity.

Determine the Humidex value, including the adjustments for clothing and radiant heat.

Compare the Humidex value to the appropriate criteria according to work demand and worker condition (Humidex 1 or Humidex 2).
Select and apply the control measures listed.

Maintain records.

Monitor the effectiveness of control measures. Regardless of Humidex values, individual symptoms must never be ignored.

PN N RN

Ifthe above conditions for using the Humidex method are not met, WBGT measurements must be made plus estimates of workload are required
to determine the risk of heat stress in order to achieve compliance with section 7.28 of the Regulation. Physiological monitoring may also be
required.

Humidex Calculation Example # 1
This example concerns a worker performing roadway repairs in the B.C. Interior, in July. The weather is sunny (no cloud cover) and the
temperature and relative humidity are 32°C and 30%, respectively.

The Humidex value from Table 1 is 34°C.

As the worker is wearing coveralls and gloves (as well as other safety equipment, e.g., work boots and hard hat), a value of 5°C (for the coveralls)
and 1°C (for the gloves and/or hardhat) will have to be added. Another 3°C are added to adjust for radiant heat in direct sunlight (the worker is
exposed to direct sun on the roadway). The final calculation for Humidex becomes: 34 + 5 + 1 + 3 = 43 degrees Celsius.

The Humidex value must then be compared to the ranges in Table 2 (Humidex 1 or Humidex 2), depending on whether or not the worker is
acclimatized. If we assume the worker is acclimatized and performing heavy work (e.g., shoveling gravel), then Humidex 1 applies.

The recommended response plan would be Humidex 1 (42 to 44°C) and the following control measures would apply:

Ensure workers are trained to recognize symptoms of heat stress.

Post "Heat Stress Alert" notices.

Supply water to the worker as needed - at least 1 cup (240 ml) of 10 to 15°C water every 20 minutes.
Work with at least 30 minutes relief per hour, however, if feasible work with 45 minutes relief per hour.
Record temperature and humidity on an hourly basis.

Humidex Calculation Example #2
This example concerns a worker in a commercial office building, in August. The building is not air-conditioned and the interior temperature and
relative humidity are 28°C and 30%, respectively.

The Humidex value from Table 1 is 29°C.

The Humidex value must then be compared to the ranges in Table 2 (Humidex 1 or Humidex 2), depending on whether or not the worker is
acclimatized. If we assume the worker is performing light work (which is typical in an office environment), then neither Humidex applies (there is no
"Light" work category for Humidex 1 and the "Light unacclimatized" ranges for Humidex 2 are all greater than 29°C) and there is no heat stress
issue.

In this example, the temperature of the indoor air and the comfort of the occupants are also addressed in Regulation section 4.80.

G7.29-5 Exposure control plan
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Issued August 1999; Revised January 1, 2005

Regulatory excerpt
Section 7.29(1)(b) of the OHS Regulation ("Regulation") states:

(1) Ifa worker is or may be exposed to the conditions specified in section 7.27, the employer must

(b) develop and implement a heat stress exposure control plan meeting the requirements of section 5.54(2).

Purpose of guideline
The purpose of this guideline is to provide examples of specific elements of a heat stress exposure control plan.

Exposure control plan
For the general requirements of an exposure control plan, refer to section 5.54(2) of the Regulation and OHS Guideline G5.54-1. Some specific
elements of the exposure control plan, as they relate to heat stress, are described below.

General duties and responsibilities
The statement of responsibilities should include roles for both the employer and workers. It should incorporate the following:

¢ Employer responsibilities
o Identify and assess areas, tasks, and occupations where there is the potential for heat stress
o Implement and/or provide controls (engineering, administrative, or personal protective equipment) to minimize heat stress
o Provide training and education regarding heat stress, including early signs and synmptoms of heat-related disorders
o Worker responsibilities
o Participate in environmental monitoring program to assess worker exposure to conditions that could cause heat stress,
o Adhere to all control measures or work procedures that have been designed and implemented to reduce exposure to conditions that
could cause heat stress
o Leave hot environments if signs or symptomns of a heat-related disorder appear

Risk identification, assessment, and control
This element should state the following;

¢ How the employer will determine those workers who may be at risk of heat-related disorders

¢ Who will conduct the heat stress assessments (if specific individuals are not identified, this element should contain easy-to-read instructions
outlining how to conduct a heat stress assessment and the methods of control that should be used)

¢ How the heat stress hazard will be assessed (such as the measurement indices that will be used)

¢ What controls will be used to eliminate or minimize worker exposure to conditions that could cause heat stress, as well as when and how the
controls will be implemented

Refer to OHS Guideline G7.29-1 for guidance on conducting a heat assessment and to OHS Guidelines G7.30-1 through (G7.30-3 for information
on controlling risk.

Education and training

This element should contain training and education, initial and ongoing, that will be provided to all workers who work in areas, tasks, or
occupations where there is a reasonable likelihood of heat stress. The training and education material provided to workers who have not previously
worked in a heat stress environment should include the following information:

¢ Heat-related disorders (heat cramps, heat exhaustion, and heat stroke)
e Relevant signs and symptons of heat-related disorders
¢ Predisposing factors for heat-related disorders include the following:
o Lack of acclimatization
Poor physical fitness
Obesity
Increased age
Dehydration
Pre-existing medical conditions and treatiment (for example, diabetes or hyperthyroidism)
Short-term disorders and minor illnesses (for example, cold, flu, or diarrhea)
Chronic skin disorders (for example, rashes or dermatitis)
Use of medication that may inhibit sweating, reduce blood flow or cause dehydration (for example antihistamines)
Alcohol abuse and recreational drugs
o Previous heat illness
¢ Potential health effects of excessive heat stress
¢ First aid procedures
¢ Safe work procedures and proper precautions for work in heat stress areas, including the importance of fluid replacement and of
immediately reporting the development of signs or symptomms of heat-related disorders to the employer
¢ Purpose and description of the environmental monitoring program, as well as the benefits to the worker of participating in these programs
¢ Proper use of protective clothing and equipment, if required
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For those workers exposed to environments that could cause heat stress, refresher training and education should be provided to ensure that
workers remain knowledgeable about the above-mentioned itens. It is recommended that continuing education be provided at least annually.

For further information, consult the WorkSafeBC booklet Preventing Heat Stress at Work.

Written procedures

The employer should prepare written procedures on assessing heat stress, as well as on using control measures to minimize heat stress (for
example, positioning and use of supplemental fans for cooling, using and caring for radiant heat reflective clothing, or using vortex or ice-pack
cooling suits).

G7.30-1 Engineering controls

Issued August 1999; Revised January 1, 2005

Regulatory excerpt
Section 7.30(1) of the OHS Regulation ("Regulation") states:

Ifa worker is or may be exposed to the conditions specified in section 7.27, the employer must implement engineering controls to
reduce the exposure of workers to levels below those listed in the screening criteria for heat stress exposure in the heat stress and
strain section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to establish the engineering controls that are acceptable to WorkSafeBC for the purpose of dealing with heat stress
exposure as described i section 7.30(1) of the Regulation.

Types of control methods

Section 7.30 of the Regulation requires an employer to reduce the exposure of workers to heat stress conditions using a hierarchy of control
methods: engineering controls, followed by admnistrative controls and, as a last resort, personal protective equipment.

Engineering controls
Engineering controls are the most effective means of reducing excessive exposure conditions that could cause heat stress. Examples of engineered
approaches to reduce heat exposure include, but are not limited to, the following;

¢ Reducing metabolic heat production. Automation and mechanization of tasks can minimize the need for heavy physical work and the
resulting buildup of body heat.

¢ Reducing the radiant heat emission from hot surfaces. Covering hot surfaces with sheets of low-emissivity material, such as aluminum
or other shielding material, reduces the amount of heat radiated into the workplace.

¢ Insulating hot surfaces. Insulation reduces the heat exchange between the source of heat and the work environment.

¢ Shielding. Shields stop radiated heat from reaching workstations. Stainless steel, aluminum, and other bright metal surfaces reflect heat
back towards the source. Absorbent shields, such as water-cooled jackets made of black-surfaced aluminum, can effectively carry away
heat.

¢ Ventilation and air-conditioning. Ventilation, localized air-conditioning, and cooled observation booths are commonly used to provide
cool working conditions.

¢ Spot cooling. Freestanding fans may be used to provide localized air moverment at work locations. Typically, an increased rate of air
movement over the body will cause increased cooling due to the evaporation of sweat, although this will depend on humidity. (Take care
that spot cooling or blowers do not interfere with ventilation systens used to control toxic chemical agents.)

¢ Reducing the humidity. Air-conditioning and dehumidification, as well as the elimination of open water baths, drains, and leaky steam
valves, all help to reduce humidity.

G7.30-2 Administrative controls

Issued August 1999; Revised January 1, 2005; Editorial Revision August 23, 2011
Regulatory excerpt
Section 7.30(2)(a) of the OHS Regulation ("Regulation") states:

(2) If the action described in subsection (1) is not practicable, the employer must reduce the exposure of workers to levels below
those listed in the screening criteria for heat stress exposure in the heat stress and strain section of the ACGIH Standard by providing

(a) admnistrative controls, including a work-rest cycle, acceptable to the Board or . .
Purpose of guideline
The purpose of this guideline is to establish the admnistrative controls that are acceptable to WorkSafeBC for the purpose of dealing with heat
stress exposure as described i section 7.30(1) of the Regulation.

Administrative controls for reducing exposure to heat stress


https://www.worksafebc.com/en/resources/health-safety/books-guides/preventing-heat-stress-at-work

If engineering controls are not practicable, section 7.30(2)(a) permits the use of admmistrative controls, such as an acceptable work-rest cycle, to
reduce the exposure of workers to below the screening criteria levels.

Several administrative controls that are commonly used to reduce a worker's exposure to heat stress are described below.

¢ Fluid replacement and work practices. Section 7.31 of the Regulation requires employers to provide and maintain an adequate supply
of cool potable water (10-15°C) close to the work area for the use of'a heat exposed worker who is or may be exposed to the conditions
specified in section 7.27. Workers should be encouraged to drink small amounts fiequently, such as one cup every 20 minutes.
e Work-rest cycles. A work-rest cycle refers to the period a worker spends working in a hot or strenuous environment and the time spent in
a rest or recovery area.
¢ Acclimatization. The body will adapt to working in hot conditions if it is allowed sufficient time. This physiological process is referred to as
acclimatization and can usually be induced in 4 to 7 days of exposure to a hot environment.
¢ Scheduling and organization of work. There are several ways to organize and to schedule tasks so as to mnimize the length of time and
temperatures to which workers may be exposed. For exanple:
o When possible, schedule hot tasks for the cooler part of the day (early moming, late afternoon, or night shift).
o Schedule routine maintenance and repair work in hot areas for cooler seasons of the year.
o Adjust schedules where possible so that hot operations are not performed at the same time and place as other operations that require
the presence of workers (for example, do not schedule maintenance cleanup while tapping a furnace).
o Add extra personnel to reduce exposure time for each member of the crew.
o Where practical, allow workers to set their own pace of work.
o [fweather forecasts predict very hot conditions, postpone tasks that are not urgent until the hot spell is over.
¢ Signage. Heat stress hazard warning signs may be posted in indoor work areas where the heat exposure limits could be exceeded if a
worker is continuously exposed to heat.

Administrative controls as outlined above will be considered acceptable to WorkSafeBC for the purposes of this section. If alternative
admunistrative controls are proposed, they are to be submitted to WorkSafeBC's Prevention Practice, Quality, and Engineering department for
consideration. The proposed alternative administrative controls may not be used until written acceptance is given by that department.

G7.30-3 Personal protective equipment

Issued August 1999; Revised January 1, 2005

Regulatory excerpt
Section 7.30(2)(b) of the OHS Regulation ("Regulation") states:

(2) Ifthe action described in subsection (1) is not practicable, the employer must reduce the exposure of workers to levels below
those listed in the screening criteria for heat stress exposure in the heat stress and strain section of the ACGIH Standard by providing

(b) personal protective equipment, if the equipment provides equally effective protection as administrative controls.

Purpose of guideline
The purpose of this guideline is to establish the personal protective equipment that is acceptable to WorkSafeBC for the purpose of dealing with
heat stress exposure as described in section 7.30(2)(b) of the Regulation.

Personal protective equipment
Where it provides equally effective protection and the use of engineering or administrative controls is not practicable, the use of personal protective
equipment is permitted under section 7.30(2)(b).

There are two main types of heat-protective clothing available:

¢ Anti-radiant heat or reflective clothing. This type of clothing may be necessary when there is excessive radiant heat froma hot surface
that cannot otherwise be covered or shielded. This clothing is available in different forms, varying from aprons and jackets to suits that will
conpletely enclose the worker fromneck to feet. This type of clothing protects only against radiant heat and provides little or no protection
from high air temperatures unless auxiliary cooling is used underneath the clothing,

¢ Temperature-controlled suits. This type of clothing provides auxiliary cooling of the body while the worker is in the heat stress
environment. There are several different types of temperature-controlled suits commercially available, each using a different method of
cooling:

Ice pack vests

wetted overclothing such as terry cloth coveralls or two-piece, whole-body cotton suits

Water-cooled suits such as hoods, vests, and "long-johns" offering partial or complete body cooling

Air-cooled suits
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G7.33-1 Cold exposure - Application

Issued August 1999; Revised January 1, 2005; Editorial Revision January 1, 2023



Regulatory excerpt
Section 7.33 ofthe OHS Regulation ("Regulation") states:

Sections 7.34 to 7.38 apply to a workplace if a worker is or may be exposed to
(a) thermal conditions that could cause cold stress or injury,
(b) thermal conditions that could cause a worker's core body temperature to fall below 36°C (96.8°F), or

(c) thermal conditions that are below the levels classified as "little danger" to workers in the criteria for the cooling power of wind on
exposed flesh in the cold stress section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to clarify the publication edition of the ACGIH Standard that is acceptable to WorkSafeBC under section 7.33(c)
of the Regulation.

In addition, the guideline provides examples of cold exposure that apply to work environments as stated in section 7.33 of the Regulation.

ACGIH Standard

ACGIH Standard is defined in section 7.26 of the Regulation to mean "the American Conference of Governmental Industrial Hygienists
publication entitled 7hreshold Limit Values and Biological Exposure Indices, dated 2003, as amended from time to time, except as otherwise
determined by the Board."

In 2018, the ACGIH significantly revised the Cold Stress Threshold Limit Values (TLVs) that is referenced in section 7.33(c). Due to these
changes, sections 7.334€“7.38 of the Regulation pertaining to cold stress is currently under regulatory review. Until such time the Regulation is
revised, the Cold Stress TLVs contained in the 2017 edition of the ACGIH Standard is deemed acceptable to WorkSafeBC. This also applies to
sections 7.35 and 7.36 of the Regulation where the ACGIH Standard is also mentioned.

Artificial or natural cold state

The sections on cold exposure apply to work environments where workers may be exposed to either artificial or natural cold. Exanples of
artificially cold workplaces include cold storage roomns, freezers, and refrigerated transportation units. Examples of industries where workers may
be exposed to natural cold include fishing, forestry, construction, and the petroleum industry.

Accidental or unplanned cold exposure

In the context of these sections, exposure is taken to mean exposure to cold air or water either as part of routine work procedures or as a result of
an accidental or an unplanned event. Examples of accidental or unplanned events include a worker falling into water such as froma boat or
breaking through ice (cold water immersion) or a worker becoming stranded outdoors in the cold.

Some examples of cold-related injuries include frostbite, frostnip, trenchfoot, and Raynaud's disorder.
G7.33-2 Cooling power of wind (imperial units)

Issued January 1, 2005

Regulatory excerpt
Section 7.33(c) of the OHS Regulation ("Regulation") states:

Sections 7.34 to 7.38 apply to a workplace if a worker is or may be exposed to ...

(c) thermal conditions that are below the levels classified as "little danger" to workers i the criteria for the cooling power of wind on
exposed flesh in the cold stress section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to highlight the cooling power or wind in imperial units as it is referenced in section 7.33(c) of the Regulation.

Cooling power of wind (Fahrenheit scale)

The ACGIH criteria, in the Fahrenheit scale, are listed in the following table as it appears in "Cold Stress" of Threshold Limit Values and
Biological Exposure Indices (the ACGIH Standard). Refer to OHS Guideline (G7.33-3 for a table in metric units. The table shows the cooling
power of wind on exposed flesh. If there is a wind, use the wind speed in the first column and the actual temperature across the top to find what
the equivalent temperature would be under calm conditions.




Equivalent chill temperature (imperial units)

G7.33-3 Cooling power of wind (metric units)

Issued January 1, 2005

Regulatory excerpt
Section 7.33(c) of the OHS Regulation ("Regulation") states:

Sections 7.34 to 7.38 apply to a workplace if a worker is or may be exposed to ...

(c) thermal conditions are below the levels classified as "little danger" to workers in the criteria for the cooling power of wind on
exposed flesh in the cold stress section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to highlight the cooling power or wind in metric units as it is referenced in section 7.33(c) of the Regulation.

Cooling power of wind (Celsius scale)

The ACGIH Standard provides values for the cooling power of wind on exposed flesh in the Fahrenheit scale. The following table has the same
nformation, expressed in degrees Celsius and in kmvh. Refer to OHS Guideline (G7.33-2 for a table in imperial units. It is organized for actual
temperature to decrease by intervals of 5°C, resulting in an additional colunn. The table shows the cooling power of wind on exposed flesh. If
there is a wind, use the wind speed in the first column and the actual temperature across the top to find what the equivalent temperature would be
under calm conditions.




Equivalent chill temperature (metric)

G7.34-1 Cold stress assessment

Issued August 1999; Revised January 1, 2005; Editorial Revision August 23, 2011

Regulatory excerpt
Section 7.34(a) of the OHS Regulation ("Regulation") states:

If'a worker is or may be exposed to conditions specified in section 7.33, the employer must

(2) conduct a cold stress assessiment to determine the potential for hazardous exposure of workers, using measures and methods that
are acceptable to the Board, and ...

Purpose of guideline
The purpose of this guideline is to provide information on the measures and methods that are acceptable to WorkSafeBC regarding cold stress
assessments.

Cold stress assessment acceptable to WorkSafe BC

Section 7.34(a) of the Regulation requires that a cold stress assessment be conducted if a worker is or may be exposed to conditions which could
cause cold stress or injury, or could cause a worker's core body temperature to fall below 36°C (96.8°F), or fall below the "little danger" levels in
the ACGIH table (see OHS Guidelines G7.33-2 and G7.33-3). Part of the cold stress assessment for hazardous exposure should include the
potential for unplanned exposure.

The first step in a cold stress assessment is to determine the areas, occupations, or tasks that place workers at risk of hypothermia or cold-related
mjuries. Consider factors such as the following:

Areas with an equivalent chill temperature below -7°C (see below)

Fine dexterity tasks that require work with bare hands

Contact with metal surfaces or use of evaporative liquids (gasoline, alcohol, or cleaning liquids)

‘Working on or near bodies of water

Areas or occupations that have been identified as high risk for cold-related disorders through accident investigation reports, first aid
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treatment record books, and records of injury and disease
e Areas or occupations about which employees have expressed concern about cold stress

Once the areas, occupations, or tasks that should be monitored are determmned, the risk of developing hypothermia or a cold-related njury should
then be evaluated.

A cold stress assessment should include determining the air temperature and wind speed (to determine the "equivalent wind chill temperature").
This information is available by:

¢ Obtaining weather, temperature, and wind information from the local weather office (such as from Environment Canada) if there is a
monitoring station close to the area in which the work is to be conducted.

e Taking a direct measurement of the ambient air temperature using a dry bulb thermometer (or electronic equivalent) and a direct reading of
the wind velocity in knmvh (or metres/sec) using a velometer, hot-wire thermometer, heated thermocouple, thermistor, or a thermocouple
anemometer. Most air velocity instruments also provide a direct readout of air temperature.

‘Wind chill is a concern when the equivalent chill temperature is less than -7°C. From the metric table in OHS Guideline G7.33-3, the conditions
when this occurs are:

The air is calm and the temperature falls below -7°C

The wind speed is 8 kinvh or greater and the air temperature is -5°C
The wind speed is 16 kih or greater and the air temperature is 0°C
The wind speed is 32 kih or greater and the air temperature is 5°C

As part of the risk assessment, the potential for a worker's exposure to artificially generated air velocities should also be considered; for example
when working in walk-in refrigerators and freezers, when riding all-terrain vehicles or snowmobiles, or when exposed to helicopter rotor
downwash.

A general assessment of contact cooling for exposed skin, particularly the hands, should consider the following when workers are in contact with
metal:

Below 15°C - Prolonged contact may impair dexterity
Below 7°C - Prolonged contact may induce numbness
Below 0°C - Prolonged contact may induce frostnip or frostbite
Below -7°C - Brief contact with may induce frostnip or frostbite

For materials other than metal, such as plastics and wood, the temperatures will be lower than those noted above since they are less conductive
than metal. Any contact with liquids at subzero temperature is also of concern, particularly with cryogenic "fluids" (super-cooled liquefied gases).

Workers should be provided with gloves or other method of warming the hands when the air temperature is below:

¢ 16°C for sedentary work
e 4°C for light work
e -7°C for moderate work

Ifthe above measures and methods are used, they will be considered acceptable to WorkSafeBC for the purpose of this section. If other methods
are proposed, they are to be submitted to WorkSafeBC's Prevention Practice, Quality, and Engmeering department for consideration and not to
be used until written acceptance is given by that department.

G7.34-2 Conversion

Issued January 1, 2005

Regulatory excerpt
Section 7.34(a) of the OHS Regulation ("Regulation") states:

Ifa worker is or may be exposed to conditions specified in section 7.33, the employer must

(2) conduct a cold stress assessment to determine the potential for hazardous exposure of workers, using measures and methods that
are acceptable to the Board, and ...

Purpose of guideline
The purpose of this guideline is to explain the temperature conversion from Fahrenheit to Celsius.

Conversion
Temperature in degrees Fahrenheit can be converted to degrees Celsius using the following formula.

°Celsius = 5/9 x (°Farenhett - 32)

Wind velocity in miles per hour (mph) can be converted to kilometres per hour (kn/h) using the following formula.
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kn/h=mph x 1.61

G7.34-3 Exposure control plan

Issued January 1, 2005

Regulatory excerpt
Section 7.34(b) of the OHS Regulation ("Regulation") states:

If'a worker is or may be exposed to conditions specified in section 7.33, the employer must
(b) develop and implement a cold exposure control plan meeting the requirements of section 5.54(2).

Purpose of guideline
The purpose of this guideline is to outline the information that should be included in the education and training element of a cold exposure plan as
required under section 7.34(b) of the Regulation if a worker has been exposed to the conditions specified in section 7.33.

Education and training
For the general requirements of an exposure control plan, refer to section 5.54(2) of the Regulation and OHS Guideline G5.54-1. Some specific
components ofa cold exposure control plan, as they relate to education and training of workers, are described below.

The cold exposure control plan should contain initial and ongoing training and education that will be provided to all workers who work in areas
where there is a reasonable likelihood of exposure to conditions that could cause cold stress. The training and education material provided to
workers who have not previously worked in a cold stress environment should include the following information:

Recognition of the signs and symptoms of impending hypothermia or excessive cooling of the body even when shivering does not occur
Recognition of impending frostbite

Proper re-warming procedures and appropriate first aid treatment

Proper use of clothing

Proper eating and drinking practices
Safe work practices appropriate to the work that is to be performed

For those workers exposed to cold stress environments, refresher training and education to ensure that workers remain knowledgeable about the
above-mentioned items should be provided. It is recommended that continuing education be provided at least annually.

For further information, consult the WorkSafeBC webpage on Cold Stress.

G7.35-1 Engineering controls

Issued January 1, 2005

Regulatory excerpt
Section 7.35(1) of the OHS Regulation ("Regulation") states:

(1) Ifa worker is or may be exposed to the conditions specified in section 7.33, the employer must implement effective engineering
controls to reduce the exposure hazard to levels above those classified as "little danger" to workers in the criteria for the cooling
power of wind on exposed flesh in the cold stress section of the ACGIH Standard.

Purpose of guideline
The purpose of this guideline is to provide examples of effective engineering controls to reduce cold exposure levels.

Engineering controls

Section 7.35 of the OHS Regulation requires an employer to reduce the exposure hazard of workers to thermal conditions that could cause cold
stress or injury using a hierarchy of control methods: engineering controls, followed by administrative controls and, as a last resort, personal
protective equipment.

The following are examples of engineering controls to reduce cold exposure levels:

¢ Isolate the worker from the environment, where possible.

¢ Use local heating for the body and especially bare hands (when fine work is required). This may include the use of warm arr jets, radiant
heaters, or contact warming plates.

¢ Provide barricades or other structures to block air or reduce air velocities at the work location.

¢ Provide heated metal tools and equipment handles or cover them with thermal insulating materials.

¢ Use machine controls and tools designed so that workers do not have to remove mittens or gloves to use them.

G7.35-2 Administrative controls

Issued January 1, 2005
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Regulatory excerpt
Section 7.35(2)(a) of the OHS Regulation ("Regulation") states:

(2) If the action described in subsection (1) is not practicable, the employer must reduce the exposure hazard by providing
() effective administrative controls, or

Purpose of guideline
The purpose of this guideline is to provide examples of effective administrative controls to reduce the exposure hazard of workers to thermal
conditions that could cause cold stress or injury if engineering controls are not practicable as stated in section 7.35(1) of the Regulation.

Administrative controls
Several administrative controls that are commonly used to reduce worker exposure to cold stress are described below:

e Work/warm-up schedules. A work/warm-up schedule refers to the period a worker spends working in a cold environment and the time
spent ina warmarea. See OHS Guideline G7.35-3 for sample schedules.
¢ Scheduling and organization of work. There are several ways to organize and to schedule tasks so as to mnimize the length of time of
exposure to the thermal conditions that could cause cold stress. For exanple:
o When possible, schedule tasks for the warmest part of the day or when the wind is the most calm.
o Schedule routine maintenance and repair work for warmer seasons of the year.
o Postpone non-urgent tasks when equivalent chill temperatures are in the "great danger" portion of the "Cooling Power of Wind"
ACGIH table provided n OHS Guideline G7.33-3.
o Take the equivalent chill temperature into account when planning or scheduling work activities.
¢ Fluid replacement and diet. An ample supply of warm drinks or soup should be available, and workers should be encouraged to drink
them in order to replace fluids lost through breathing and perspiration. Workers should restrict their intake of coffee because of diuretic and
circulatory effects. A diet high in fats and carbohydrates may help to maintain body temperature.

G7.35-3 Work/warm-up schedule for a 4-hour shift

Issued January 1, 2005

Regulatory excerpt
Section 7.35(2)(a) of the OHS Regulation states:

(2) Ifthe action described in subsection (1) is not practicable, the employer must reduce the exposure hazard by providing
(a) effective administrative controls, or

Purpose of guideline
The purpose of this guideline is to explain a work/warm-up schedule as an example of an administrative control that is required under section
7.35(2)(a) of the Regulation.

Work/warm-up schedule

A work/warmrup schedule is an example of an administrative control. The ACGIH Standard contains a work/warm-up schedule for a 4-hour shift
for workers who are properly clothed. This schedule is acceptable to WorkSafeBC. Values in the ACGIH table have been converted to metric
units in the table below.
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Work/warm-up schedule for a 4-hour shift

G7.35-4 Personal protective equipment

Issued January 1, 2005

Regulatory excerpt
Section 7.35(2)(b) of the OHS Regulation ("Regulation") states:

(2) Ifthe action described in subsection (1) is not practicable, the employer must reduce the exposure hazard by providing

(b) personal protective equipment, if the equipment provides protection equally effective as administrative controls.
Purpose of guideline
The purpose of this guideline is to explain that personal protective equipment, if the equipment provides protection equally effective as
admunistrative controls, is required under section 7.35(2)(b) of the Regulation.

Personal protective equipments
Workers who are at risk of exposure to thermal conditions that could cause cold stress or njury due to unplanned or accidental events should be
provided with clothing and equipment sufficient to permit survival from the natural elements until the worker can be removed from the exposure.

As a mnimum, a worker should be provided with the following;



¢ Additional clothing selected in accordance with the anticipated overnight low temperatures for the region in which work or travel is
conducted

® A sleeping bag rated for the anticipated overnight low temperatures for the region in which work or travel is conducted

e Survival equipment that will allow a worker to survive the natural elements until rescued

Examples of some typical iterms that should be included in a survival kit:

|General: HSignal:

| 1 - backpack with pockets H 1 - muni-flashlight and batteries
|1—10ﬁx12ﬁplastictarp Hl—corrpass

|1 -5 f x 6 fi polar fleece blanket][1 - survival whistle

|2 - tarp straps H 1 - set of flares
| |1 - handheld flare launcher

|
|
|
|
|
|
|
|2 - large stainless steel cups HOther: ‘
|
|
|
|
|
|
|

|Cooking: H

|2 - sets of cutlery H 2 - toilet tissue packets

|1 - survival stove Hl - 50 foot parachute cord

| 1 - 500 mL water bottle H 1 - sheathed knife

| ‘ 1 - tube of lip balm and/or sunscreen
|F00d: ‘ 1 - container of insect repellent
|4 - instant soup mix H 1 - small folding saw

|10- tea bags H4- garbage bags

|1 - food ration H

|10 - instant hot chocolate ~ |[First aid:

|12 - food bars |1 - basic first aid kit

| 1 - water treatment kit “

|
|
| | |
|
|

L |
|1 - fire starting kit I

Selection of clothing and wearable personal protective equipment is discussed in OHS Guidelines G7.37-1 and G7.37-2.

G7.36 Heated shelters

Issued January 1, 2005

Regulatory excerpt
Section 7.36 of the OHS Regulation ("Regulation") states:

Ifa worker is exposed to a thermal environment with an equivalent chill temperature less than -7°C (19°F), as determined using the
criteria for the cooling power of wind on exposed flesh in the cold stress section of the ACGIH Standard, a nearby heated shelter
must be available to the worker.

Purpose of guideline
The purpose of this guideline is to outline the requirement of section 7.36 of the Regulation that provides for heated shelters in environments with
an equivalent chill temperature less than -7°C (19°F).

Heated shelter

The intent of a heated shelter is to allow workers the opportunity to come out of the cold and warm thenselves. The outer layer of clothing should
be removed, and remaining clothing should be loosened to permit sweat to evaporate. Workers should be encouraged to use the shelter at regular
mntervals. Signs and symptons indicating that the shelter should be used are:

Onset of heavy shivering

Minor frostbite (frostnip)

Feeling of excessive fatigue
Drowsiness, irritability, or euphoria

A heated vehicle may be used as a heated shelter. In cases where workers are in remote or isolated areas without provision of vehicles capable of



being heated (such as all-terrain vehicles or snowmobiles) or in cases where workers are on foot, workers should carry adequate equipment and
supplies to permit the timely assenbly of a heated shelter, if necessary.

G7.37-1 Clothing (whole body)

Issued January 1, 2005

Regulatory excerpt
Section 7.37(1) of the OHS Regulation ("Regulation") states:

(1) A worker who is or may be exposed to the conditions referred to i section 7.33 must wear adequate mnsulating clothing and
personal protective equipment.

Purpose of guideline
The purpose of this guideline is to provide information about the insulative value for clothing worn by workers in cold exposure environments.

Layers of clothing
The most widely used approach to dressing for work in cold environments is to use mutltiple layers of clothing, Generally, three layers of clothing
are used:

¢ An inner layer that absorbs moisture and keeps it away from the skin.

¢ A second insulating layer that helps keep a layer of air trapped around the body.

¢ An outer layer that keeps dust, dirt, wind, and moisture away from the previous layer and that can be easily removed to prevent the buildup
of body heat. In wet environments, the outer layer should be waterproof.

Insulative value of clothing

The insulative value of clothing selected should be based upon the equivalent chill temperature of the work environment and the anticipated
metabolic rate of the work activity. Wearing too much clothing can lead to sweating, and wet clothing causes greater heat loss and increases the
risk of developing hypothermia.

Many manufacturers of insulated garments provide guidance for recommended temperature and metabolic rate ranges for their clothing, There are
also several standards that recommend the insulative value of clothing for use with a given temperature and metabolic rate.

An exanple of a standard for selecting clothing insulation for different occupational cold environments is the Required Clothing Insulation Index
("IREQ"). For more information on IREQ refer to the following:

Holn¥r, Ingvar. "Cold Stress: Part I - Guidelines for the Practitioner." International Journal of Industrial Ergonomics 14:139-149 (1994).

The IREQ value, in units of clo, is selected from the following chart based upon metabolic rate and ambient temperature. Once the IREQ is
determined, clothing ensembles offering the same value of nsulation should be selected. Examples of basic nsulation values for different clothing
ensenbles are listed in the following table.

IREQ values needed to maintain low-level physiological strain

IREQ values

Examples of basic insulation values of clothing:

Basic insulation value
(clo)

Briefs, short-sleeved shirt, fitted trousers, calf-length socks, shoes “ 0.5

Clothing ensemble




|Brieﬁ, undershirt, underpants, shirt, overalls, calf-length socks, shoes H 1.0 ‘
|Brieﬁ, T-shirt, shirt, fitted trousers, insulated coveralls, calf-length socks, shoes H 1.5 ‘
|Underpants, undershirt, shirt, trousers, jacket, overjacket, overtrousers, socks, shoes, hat, gloves H 2.0 ‘
|Arctic clothing systems H 3-4.5 ‘
|Sleeping bags H 3-8 ‘

For further mformation pertaining to IREQ or other standards that can be used to help select insulated clothing, please contact your local
WorkSafeBC office.

G7.37-2 Clothing (extremities)

Issued January 1, 2005

Regulatory excerpt
Section 7.37(1) of the OHS Regulation ("'Regulation") states:

(1) A worker who is or may be exposed to the conditions referred to in section 7.33 must wear adequate insulating clothing and
personal protective equipment.

Purpose of guideline
The purpose of this guideline is to provide examples of adequate clothing for extremities as required under section 7.37(1) of the Regulation.

Types of clothing
OHS Guideline G7.34-1 includes general assessment guidelines for protecting the hands. In addition, mittens rather than gloves should be worn

when the air temperature is less than -17°C (0°F). Gloves and mittens should have removable liners so they can be effectively dried.

Footwear for use in cold environments should be insulated and have removable insoles for effective drying,

Exposed areas of the head and neck should be protected against heat loss and the danger of frostbite by use of adequate head covering and/or
facemasks. This is extremely important when equivalent chill temperatures fall within the "increasing danger" portion of the "Cooling Power of
Wind" ACGIH table provided in OHS Guideline G7.33-3.
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