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Review 

•1. Hearing Protection Device 
Requirements

•2. Fit Testing Requirements

•3. Exploring Limitations to HPD



Chapter 1: 
HPD 
Requirements



Part 16 of the Code 
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Selection of HPD Based on Noise Levels

• 1. Use of Classes, which pre-assigns the 
HPDs according to their defined 
attenuation ranges;

• 2. Use of a Single Number like NRR or SNR 
(SF 84); and 

• 3. Use of Octave-Band Approach



Changes to Classification of HPD

Maximum Equivalent
Noise Level (dBA Lex)

Recommended Class of Hearing Protection*

≤ 90 C, B/BL, or A/AL

≤ 95 B/BL or A/AL

≤ 105 A/AL

>105
A/AL earplug + A/AL or B/BL earmuff,

and limited exposure time to keep sound reaching the 
worker’s ear drum below 85 dBA Lex

Maximum Equivalent 
Noise Level (dBA Lex)

CSA Class of 
Hearing Protection

CSA Grade of 
Hearing Protection

≤ 90 C, B, or A 1, 2, 3, or 4

≤ 95 B or A 2, 3, or 4

≤ 100 A 3 or 4

≤ 105 A 4

≤ 110 A earplug + A or B earmuff
3 or 4 earplug + 2, 3, or 4 

earmuff

>110

A earplug + A or B earmuff
and limited exposure time to keep 

sound reaching the worker’s ear 
drum below 85 dBA Lex

3 or 4 earplug + 2, 3, or 4 
earmuff and limited 

exposure time to keep 
sound reaching the 

worker’s ear drum below 85 
dBA Lex

Pre March 31, 2023 (OHS 2021) Post March 31, 2023 (CSA)



Classes of Hearing Protection

• L Designation – Hearing protectors that meet the requirements for either Class A 
or B and have a minimum attenuation of 20 d B at 125 Hz are designated as AL or 
BL, respectively.



Limitations of Classes
• Small difference of even tenths of a decibel at one or more test bands 

can shift an HPD from one class to an adjacent one

• Values computed from experimenter-fit ANSI S3.19 data. Derating 
therefore required, approximately 10 dB



SNR - SF 84
• Theoretically run value for 84% of the worker population



SNR – SF 84



SNR - NRR
• The NRR is determined in a laboratory setting, and is the difference 

between the measured C-weighted sound level of a  noise and the A-
weighted noise level measured under a hearing protector.



SNR - NRR



Limitations of NRR
• cannot be used reliably to determine the classification 

of a hearing protector. 

• NRR values are calculated on a different basis than that 
used for determining the class definitions given in Table 
3

• overlap in values of NRR between Classes A and B. 
Generally, however, a hearing protector with an NRR of 
at least 24 and with mean-attenuation values of at least 
26, 31, and 33 dB at 500, 1000, and 2000 Hz, 
respectively, meets the Class A requirements. 

• A protector that does not meet the Class A mean-
attenuation requirements at 500, 1000, and 2000 Hz, 
but has an NRR of at least 17, falls generally into Class B. 

• A protector with an NRR of less than 17 falls generally 
into Class C.



Octave Band Computation

• Most complex, but most accurate

• Uses octave band noise data to calculate effective noise level when 
HPD is worn

• Effective when levels are above 105 dBA



Octave Band Computation



Limitations 

• Complex and not 
commercially 
documented



Goal - Theoretically Preferred Matching HPD 
Attenuation to Noise Exposure

Sound Level Resulting from use of 
HPD  - db (A)

Protection Outcome

85+ Insufficient

80 – 85 Acceptable

75 - 80 Optimal or Ideal

70 - 75 Acceptable

Less than 70 Possible Overprotection



Implications in the Industry

• Not a clear understanding of HPD rating systems and their use

• Each rating system calculated on a different basis 

• No specific outline of which system should be used 

• Each system has its own limitations and users should understand 
what each of them mean  

• Risk of Over or Under Protection



Chapter 2: 
Fit Testing 
Requirements



Part 16 of the Code 
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Field Attenuation Estimation Systems

• Some are classified as subjective, where they rely on worker 
responses to test signals

• Others are objective, solely relying on measurements 

• Technologies used to generate PARs differ and results aren’t 
comparable

• ANSI S12.71 classifies fit testing systems and make results more 
comparable



Fit Testing (Field Attention Estimation Systems)

• Not based on in-situ 
measurements for actual 
users undergoing 
exposures

• Reflects what users can 
achieve and have been 
shown to achieve



Qualitative Fit Testing

• Uses a pass or fail screening to decide if an individual’s hearing 
protection is working effectively

• Depends on the users response

• Less accurate

• Lean toward overcompensating rather than under compensating



Quantitative Fit Testing 

• Uses specialized equipment to measure amount of sound getting 
through an individual’s hearing protection



Preparing for a Fit Test

• Visually inspect ear canal for impacted wax, infection, discharge, or 
unusually small ear canal (refer to a medical specialist)

• Fitting technique should be first demonstrated and practiced by fit 
tester subject

• Information on fit, care and maintenance shall be given to the 
personnel



VeriPro - subjective

• Software – designed to be easy to use

• Audio Processor – coverts digital 
signal from software, calibrates it to 
the headphones and amplifies the 
sound

• Headphones – audiometrically 
optimized and calibrated to signals 
used in the VeriPro test



How Does it Work - subjective

• user balances sound levels between the right and left ears to measure

loudness differences with and without the earplugs normally worn by 
the user.

• This process, called “Loudness-Balance”, determines the Personal 
Attenuation Rating (PAR) achieved in each ear.



Complete Check vs. Quick Check

Complete

• Calculates Personal Attenuation 
Rating across five frequencies 

(250, 500, 1000, 2000 and 4000 Hz)

Quick 

• Ideal for initial and annual training, 

• short duration, tests one frequency 
(500 Hz)



Fit-testing – Quantitative - Objective



Fit-testing – Quantitative

 

  

  



Implications

• No specific outline of fit testing technology in CSA standard

• Various fit testing systems have various technologies so results are 
not comparable – measurement uncertainty depends on skill of user

• No stipulation in CSA standard relating to whether employees require 
qualitative or quantitative fit testing



Factors to Consider – ANSI S12.71-2018

• Ambient Noise in Test Environment

• Hearing ability of subjects must be sufficient to assure they hear the 
signals after attenuation by HPD

• Subjective vs Objective

• Use of Octave Band or testing at various frequencies



Chapter 3: 
Exploring 
Limitations of 
HPD



Hearing Protection Devices

• Reduce noise exposures and the risk of hearing loss WHEN worn 
correctly

• If hearing protection is required, then a complete hearing 
conservation program should be implemented. 

• A hearing conservation program includes noise assessment, methods 
for controlling noise, hearing protector selection, employee training 
and education, audiometric testing, maintenance, inspection, record 
keeping, and program evaluation.

https://www.ccohs.ca/oshanswers/phys_agents/hearing_conservation.html
https://www.ccohs.ca/oshanswers/phys_agents/hearing_conservation.html
https://www.ccohs.ca/oshanswers/phys_agents/noise_measurement.html
https://www.ccohs.ca/oshanswers/hsprograms/hazard_control.html


Hearing Protection

• Hearing Protection must:
obe used properly;

obe comfortable;

onot create other safety problems; and

obe adequate to control the noise hazard.

• To get the most effective hearing protection from earplugs and muffs, 
employees must be adequately trained in their correct use and care.



Earplugs and Earcaps

• There are several types:
o reusable plugs ;

- custom-molded

- flanged

odisposable plugs;

- Roll down foam and

o reusable canal cap earplugs.







Earmuffs

• Moulded plastic earcups with foam, 
fluid or gel cushioned seal

• Cap-mounted muffs



Fitting Earmuffs

• Cuffs must fit snugly over entire ear.

• Headband must be adjustable to keep muffs comfortably in place.

• Cuffs must not rest on anything that could break the seal and let 
noise in:
ohair;

o eyeglass arms; or

oother PPE.



Caring for Earmuffs

• Replace cuffs if they become hard or cracked - usually every six 
months, entire muff every 2 years

• Replace earmuffs if straps lose tension.

• Wash with mild soap and water - do not use alcohol or solvents.

• Never modify equipment, like drilling holes to reduce pressure.



Fit-testing – Quantitative and Qualitative
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Fit-testing – Qualitative

Prepping for change – Updates to the Noise 

Exposure Legislation 
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Fit-testing – Qualitative

Prepping for change – Updates to the Noise 

Exposure Legislation 
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Variability in PARs in Workers – 3M Ear Fit



Does qualitative fit-testing work?
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Limitations

• Follow consistent Classification System

• Comfort – more comfortably HPD is more likely to be worn

• Compatibility – ensure it does not interfere with other equipment

• Introduces other hazards in environment – communication, auditory 
signals – HPDs should account for need to hear alarms, warnings or 
call signals in the noisy environment

• Watch out for Overprotection

• Persons with hearing loss can have further difficulties with hearing



Final Thoughts

• ANSI S12.71-2018 Performance Criteria is not easily understandable 
for employers and industry 

• Until specific requirements are outlined for fit testing, there will be 
inconsistencies with fit testing data, however, the training on the 
selection, fit and care maintains to be the most critical component

• Qualitative fit testing standards are not outlined with industry 
accepted criteria which leaves room for misdiagnosis

• Audiometric testing results need to be incorporated into the fit 
testing evaluation



QUESTIONS?
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