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1. Introduction:

This guideline is intended to provide information and assistance to employers in complying with the amended noise requirements in the Regulation respecting Industrial Establishments (Regulation 851, section 139) and the Regulation for Oil and Gas-Offshore (Regulation 855, section 41). These amendments were made under O.Reg 565/06 and O.Reg 566/06, and come into effect July 1, 2007.  

This guideline does not prescribe how employers are to conduct their noise assessment nor how they are to control worker exposure to noise in their workplace.

The information contained in this guidance is not intended to be all-inclusive nor should it be interpreted as replacing or modifying the requirements of the Occupational Health and Safety Act, Regulation 851 or Regulation 855 as amended. In any case where this guideline may differ from the regulations, the provisions in the regulatory section prevail.

2. Hazard

Noise is a serious hazard in many workplaces. Over time, if exposure to noise from machinery, processes, and equipment is not properly eliminated or controlled, it may cause permanent hearing loss in workers. 

Exposure to high levels of noise in the workplace, also may create physical and psychological stress, reduce productivity, interfere with communication, and contribute to accidents and injuries by making it difficult to hear warning signals.

Hearing loss can have a significant impact on quality of life for workers and their families. At the time of this publication, the Workplace Safety and Insurance Board (WSIB) estimates the average cost of equipment (a set of hearing aids and batteries) for workers with noise-induced hearing loss, can reach $21,000 every four years, payable from the time the claim is approved until the death of a worker.  In the case of a 55-year-old worker who lives until the age of 83, the equipment costs could exceed $100,000.  Workers with approved claims may also be eligible for future economic loss and non-economic loss awards, in addition to hearing aids and batteries.
The intent of the amended noise requirements is to ensure that the hazards associated with the exposure of workers to noise are eliminated or properly controlled.
3. Regulation

The amended Regulations (851 and 855) contain 3 key requirements, which may be summarised as follows:

a) Employers are to take all measures reasonably necessary in the circumstances to  protect workers from exposure to hazardous sound levels, and in any case shall ensure that no worker’s Lex, 8 (8-hour time-weighted average exposure) exceeds 85 dBA..
b) When the exposure limit prescribed by the regulations is exceeded, the employer is required to put in place measures to reduce workers’ exposure.  Protective measures may include:  engineering controls to reduce noise at the source or along the path of transmission; work practices such as equipment maintenance (to keep it quieter), or scheduling to limit a worker’s exposure time; and, personal protective equipment in the form of hearing protection devices.
c) Employers must post clearly visible warning signs at the approaches to areas where the sound level regularly exceeds 85 dBA.
a) Noise Exposure Limits 

“Every employer shall take all measures reasonably necessary in the circumstances to protect workers from exposure to hazardous sound levels”

This is a general statement that relates to worker exposure to noise above the 85 dBA Lex, 8.

Every employer shall  ensure that no worker is  exposed to a sound level  greater than an equivalent sound exposure level of 85 dBA, Lex,8”, 
What is an equivalent sound exposure of 85 dBA, Lex,8?

A worker's exposure to noise levels, which generally vary throughout the day, can be assessed by determining the equivalent steady sound level (Leq) for the entire shift, adjusting the Leq to a standard 8 hour shift duration if necessary, and comparing the result (Lex,8) to the 85 dBA  Lex,8 exposure limit.  An 85 dBA Lex,8 may be thought of as the permissible time-weighted average noise exposure that is averaged over an 8 hour shift.
This is similar in concept to the Time-Weighted Average Exposure Value (TWAEV) in the regulation respecting Control of Exposure to Biological or Chemical Agents (O.Reg. 833/90), where a worker's exposure to a chemical substance is averaged over a day or a week and compared to an 8 hour daily or 40 hour weekly TWAEV.  If the worker's time-weighted average (TWA) exposure is for a shift duration other than 8 hours, then the daily TWA is adjusted and compared to the 8 hour daily TWAEV
How can I measure Lex,8?

The Leq measurement(s) used to determine an Lex,8 exposure level can be made using a noise dosimeter, an integrating sound level meter, or in some circumstances, a basic sound level meter. The Canadian Standards Association provides guidance on equipment selection and specifications and on procedures for the measurement or calculation of Leq and Lex,8 in CSA Standard Z107.56-06, “Procedures for the Measurement of Occupational Noise Exposure.”   When the Leq is representative of a typical full daily 8 hour shift, then the Leq is the Lex,8.  

If a worker's exposure to noise throughout a shift can be characterized by a number of

Leq measurements for distinct noise activity periods, the measurements can be combined
into a full shift Leq using the equation

Leq,shift = 10 Log [(1/T) (T1 x 10^0.1L1 + T2 x 10^0.1L2 + ….+Tn x 10^0.1Ln)]

where 

T is the shift length, hours

Tn is the duration of the nth measurement, hours

Ln is the Leq for the nth measurement period, dBA
For example, if a worker's exposure consists of two distinct exposure periods, 3 hours at an Leq of 84 dBA and 5 hours at an Leq 88 dBA, then:

Leq,8 = 10 Log [(1/8) {(3 x 10^0.1 x 84) + (5 x 10^0.1 x 88)}] = 86.9 dBA

For a shift length greater or less than 8 hours, the Lex,8 may be calculated using the equation: Lex,8= Leq,T +10Log(T/8), where T is the shift duration in hours.
For example, an Leq for a 10 hour shift would be adjusted to an Lex,8as follows:
Lex,8= Leq,10 + 10Log(10/8) = Leq,10 + 1dBA  
The same result can be obtained using the following nomograph, which shows the correction in dBA to be made to the Leq for different shift durations:

In this nomograph the numbers below the line represent the actual shift duration in hours and the numbers above the line are the corresponding correction factor to be added to the shift Leq to convert it to an Lex,8.

For a 10 hour shift, the namograph shows a +1 dBA correction to the Leq. Therefore, if a worker is exposed to a measured level of 88 dBA Leq for a period of 10 hours, the Lex,8 would equal 88 dBA + 1 dBA, or 89 dBA.

Where a worker’s noise exposure can be easily split into discrete activities during which sound levels are steady, the following Table may be used to calculate the Leq for the shift.
Table of equivalent Noise Exposures
	Sound Level in dBA
	Duration

	82
	16 hours

	85
	8 hours

	88
	4 hours

	91
	2 hours

	94
	1 hours

	97
	30 minutes

	100
	15 minutes

	103
	7.5 minutes

	106
	3.75 minutes

	109
	1.88 minutes


Where a worker is exposed to a steady sound level throughout his/her shift, the exposure duration must not exceed the value for that sound level in the above Table. Once the worker has reached the permissible duration for that sound level the worker's noise exposure has reached 100% of the permissible daily noise dose.  For example, if a worker is exposed to a steady sound level of 91 dBA, the maximum permissible daily exposure duration is 2 hours.  Additional noise exposure would exceed the 85 dBA Lex,8 exposure limit and require measures to protect the worker's hearing.

Where the daily noise exposure is composed of two or more periods of noise exposure of different levels, the following equation may be used to determine if the overall exposure exceeds the allowable noise exposure limits:

(C1/T1 + C2/T2 + …. Cn/Tn)  x 100 = % of exposure limit

Where

C = total duration of exposure at a specific noise level, and

T = total duration of exposure permitted at that level 

The 85 dBA Lex,8 exposure limit is exceeded when the dose, calculated using the above formula exceeds 100%.

Example:
A worker is exposed to 85 dBA for 4 hours and 91 dBA for 1.5 hours.

Therefore using above calculation:

 (4/8 + 1.5/2) x 100 = 125%

In this case the worker has exceeded his/her allowable noise exposure and therefore measures must be implemented to protect the worker’s hearing.  If the exposure duration at 91 dBA were reduced to 1 hour, the combined exposure would be at 100% of the permissible daily noise dose.
b) Protective Measures 

“Any measurement of sound levels in the workplace that is done in order to determine what  protective measures are appropriate shall be done without regards to any use of personal protective equipment”

All sound level measurements conducted for purposes of assessing  noise exposures must be conducted without regards to the attenuation factor / safety factor provided by personal protective equipment (i.e. hearing protection devices - HPD ) being worn by the workers. Exposures are calculated assuming that workers are unprotected by HPD’s. 

“The protective measures shall include the provision and use of engineering controls, work practices and, subject to subsection (described below), personal protective equipment” 

Similar to an occupational exposure limit for a hazardous chemical substance, when a worker is exposed to a daily noise dose exceeding the limit of 85 dBA Lex,8,  the employer must take measures to reduce the exposure to noise.   Measures may include engineering controls to reduce noise at the source or along the path of transmission, work practices (i.e. administrative controls such as limiting a worker’s exposure time, maintaining equipment), or personal protective equipment (i.e. hearing protection devices) subject to clause below.
This requires the employer to give consideration to all 3 forms of controls to protect workers against noise, but does not necessarily expect the employer to use all 3 forms for every situation. 
As an example of work practices, also referred to as administrative controls, worker assignments in a noisy area could be rotated to limit the total shift exposure of each worker to an acceptable level.  Another very effective administrative control is a good preventive maintenance program to prevent quiet equipment from becoming serious noise sources.  Also, developing and implementing maximum noise specifications for the purchase of new equipment is worthwhile, because it is usually cheaper to include noise controls at the design stage than to retrofit controls on existing equipment.

Engineering controls along the path of transmission generally mean enclosures, partial enclosures, or barriers.  These can be structures that enclose a piece of noisy equipment or enclose a work station in a noisy area.

There are many types of engineering controls at the source, and the selection of which ones to apply in a given instance requires an assessment of the cause of the noise at that source.  Some examples are: installing mufflers on air exhausts; purchasing quiet air jet nozzles; applying mechanical damping treatment to metal panels in impact situations; using vibration isolators on vibrating equipment; redesigning noisy saw blades or press dies; installing absorbent panels on building surfaces near noisy tools; and substitution of quieter machines, tools or processes, such as hydraulic rather than pneumatic power.  The National Institute for Occupational Safety and Health (NIOSH) in the USA has published an extensive on-line Noise Control Manual at: http://www.cdc.gov/niosh/79-117pd.html  In addition, the Canadian Centre for Occupational Health and Safety (CCOHS) offers an inexpensive document titled "Noise Control in Industry: A Basic Guide,"  Information about the guide and how to obtain it is available at:  www.ccohs.ca/ccohs/releases/noiseguide.html "
“The employer shall protect workers from exposure to a sound level greater than the limit without requiring them to use and wear personal protective equipment”

The preferred and most effective way to control noise exposure is through engineering controls at the source or along the path of transmission. In keeping with good health and safety practice, hearing protection devices (HPD's) should always be considered as a last resort.  

Engineering and administrative controls are preferable to HPD’s because these devices are often less protective than their ratings, due to such factors as fit, workplace conditions, deterioration, frequency of use, etc. In addition, HPDs can interfere with normal communication in the workplace.
“Workers shall wear and use personal protective equipment appropriate in the circumstances to protect them from exposure to a sound pressure level greater that the limit” only if “engineering controls”,  

a) Are not in existence or are not obtainable;

b) are not reasonable or not practical to adopt, install or provide because of the duration or frequency of the exposures or because of the nature of the process, operation or work;
c) are rendered ineffective because of temporary breakdown of such controls; or
d) are ineffective to prevent, control or limit exposure because of an emergency.
Similar to the preceding paragraph, this section reinforces that personal protective equipment should only be used as a control measure as a last resort, and further qualifies when it can be considered.

The phrase "not reasonable or not practical to adopt, install or provide" is intended to allow use of hearing protection devices where an evaluation of other control measures indicates they are not practical or reasonable based on their effectiveness, cost, technical feasibility or implications for equipment use, service and maintenance.
For situations where employers rely on HPDs to protect workers against excessive noise exposures, the employer must ensure that the HPDs are appropriate and effective for the purpose. This means that employers are expected to develop and have a hearing protection program that includes training on the proper selection, use, and care of HPDs. For additional guidance in this regard, please refer to CSA Standard Z94.2-02.  Another good source for HPD selection is the NIOSH Hearing Protector Device Compendium Search web site at www2a.cdc.gov/hp-devices/hp_srchpg01.asp  
Although not required by the regulations, it is considered good health and safety practice for an employer, in consultation with the Joint Health and Safety Committee (JHSC), to implement a hearing conservation program that includes audiometric testing of workers regularly working in areas with noise levels exceeding 85 dBA.

c) Warning Signs

“A clearly visible warning sign shall be posted at every approach to an area in the workplace where the sound level measured as described, regularly exceeds 85 dBA”

The purpose of the signage requirement is to advise anyone, even non-workers, that they are entering an area, that is, or may become, loud enough to cause damage to their hearing if unprotected, depending on the length of time they spend in the area. This requirement is intended to support the fundamental principal of the OH&S Act, which is the worker’s right to know.
The intent of this section is for the employer to post a sign at every approach to an area where continuous or intermittent noise levels regularly exceed 85 dBA due to work that is normally conducted in that area.  This would include intermittent noise from power tools, or equipment normally used in the area, but would exclude noisy one-time or rare activities that are not part of the regular activities in the area. However, if an area routinely exceeds 85 dBA, either continuously or intermittently, (i.e. press operation, pneumatic or electric grinder use), a sign or signs must be posted.
What must the sign indicate?

It is ultimately left to each employer to decide on what kind of warning is provided on this sign, but the sign should advise workers that there exists a potential for hearing loss in that area, if unprotected, and what measures are to be taken to control this potential exposure.
Language on the sign may include, but is not limited to:

· Identification of actual sound level in dBA

· Warning of hazardous sound levels

· Requirement for mandatory  hearing protection in the area

· Providing the allowable exposure duration for this area, without hearing protection

· Other form of controls required
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