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Noise exposure: Occupational Hygiene
Aim: To discuss general issues relating to noise exposure in the Iron and Steel 
Industry from an occupational hygiene perspective

Occupational hygiene is the discipline of anticipating, recognising, evaluating and 
controlling health hazards in the workplace.2

Noise: Unwanted sound which may cause damage to hearing. The uniqueness of 
a sound based on:
• the combinations of frequencies;
• their relative intensities and;
• their rate of onset and decay.3

Noise-induced hearing loss: The permanent damage to hair cells 
within the cochlea due to exposure to loud sounds 
and is irreversible.4

2https://www.saioh.co.za/page/FAQ1
3Principles of Occupational Health and Hygiene : An Introduction, edited by Sue Reed, et al., Taylor & Francis Group, 2020
4 WHO World Report on Hearing: https://www.who.int/publications/i/item/9789240020481



Noise-induced hearing loss
• Most common occupational disease in RSA 5 

5https://www.labour.gov.za/DocumentCenter/Publications/Occupational%20Health%20and%20Safety/The%20Profile%20Occupational%20Health%20and%20Safety%20South%20Afr
ica.pdf
4 WHO World Report on Hearing: https://www.who.int/publications/i/item/9789240020481
6https://www.labour.gov.za/DocumentCenter/Publications/Occupational%20Health%20and%20Safety/Management%20of%20NIHL%20in%20the%20iron%20and%20steel%20sector.

• Constitute 90% of reported occupational disease claims at Rand Mutual 
Assurance 6

• The WHO  estimates that approximately 16% of hearing loss in adults worldwide 
stems from excessive noise in the workplace 4 

https://www.who.int/publications/i/item/9789240020481


Starting point: OHS Legislation and the Hearing 
Conservation Programme

1. Noise Assessment
2. If the the 8 h rating level (LReq,8h) equals or exceeds 85 dBA then 

the rest of the hearing conservation program should be 
implemented

3. Limit exposure with engineering and administrative controls
4. Noise zones
5. Hearing protection
6. Audiometric testing
7. Training
8. Review

Anticipate & Recognise

Evaluate

Control



Noise rating limits

• NIHL Regulations, 2003: 
• Noise rating limit: 8-hour rating level, 85 dBA at and above which hearing 

impairment is likely to result.

• Draft NIHL Regulations: 
• Noise action level: the value of the LReq,8h at or above 82 dBA for continuous 

noise and/or Lpeak at or above 135 dBC for impulse noise at which specified 
actions or counter measures must be taken.

• Noise rating limit: the value of the LReq,8h at or above 85 dBA for continuous 
noise and/or Lpeak at or above 137 dBC for impulse noise at which specified 
actions or counter measures must be taken.



Anticipate & Recognise: High noise sources
Evaluation of Noise Exposures at a Gray and 
Ductile Iron Foundry by NIOSH (2015)15

15NIOSH, 2015. 
https://www.cdc.gov/niosh/hhe/reports/pdfs/201
1-0087-3241.pdf

Metal-to-metal contact

Vibration from 
equipment

Grinders 
and saws

Compressed air

Most exposures exceeded 
the noise rating limit



Anticipate & Recognise: High noise activities
Risk assessment to identify potential exposure.
• Competent person: Risk assessment (knowledge, training and experience in noise).

Activities that contribute to noise exposure in the Iron & Steel sector. 
• Noise measurements at eight companies in the iron and steel industry in South Africa 

by Mizan et al., 2014:
• 64.1% (261/407) of area measurements exceeded 85 dBA. 22.1% exceeded 95dBA.
• 80.8% (97/120) of personal dose measurements exceeded 85 dBA. 
• High noise activities included 

• Extraction systems and vacuum systems when using steam ejectors. 
• Electrical transformers and the arc process in electrical arc furnaces. 
• Rolling mills.
• Cutting activities.
• Foundries.

6Mizan et al., 2014. Noise-induced hearing loss and hearing conservation in the iron and steel industry in South Africa



Anticipate & Recognise: Job exposure matrixes (JEM)

USA: nearly one million occupational noise 
exposure measurements across 275 
industries 8 

8https://noisejem.sph.umich.edu/
9https://ki.se/en/imm/research/swejem-occupational-noise

Sweden: The noise JEM contains 321 job 
families with information regarding 
occupational noise from 1970 to 2014.9 



Anticipate & Recognise: Ototoxins
Chemicals that may lead to hearing loss following exposure, either alone or 
combination with noise. Approximately 700 substances have been identified. See SDSs
Five major categories:
1. Solvents – e.g., paints and degreasers
2. Nitriles – e.g., 3-butenenitrile and acrylonitrile
3. Pharmaceuticals – e.g., certain types of medicine
4. Heavy metals – e.g., lead and mercury
5. Chemical asphyxiants – e.g., carbon monoxide and tobacco smoke

How to manage ototoxins:
• Ototoxic substance at 50% of OEL – Included in medical surveillance
• Ototoxic substance at any level and noise with LAeq,8h >80 dB(A) or LC,peak >135 dB(C);
• Hand‐arm vibration at any level and noise with LAeq,8h > 80 dB(A) or 
LC,peak > greater than 135 dB(C).

7 AIOH https://w2.aioh.org.au/static/uploads/files/occupational-noise-and-its-potential-for-health-issues-wfhpxjbduqzn.pdf



Evaluate

12Source: https://svantek.com/products/sv-
104-personal-noise-dosimeter/

13https://www.ccohs.ca/oshanswers/phys_agents/noise/noise_measurement.html 

• The field of occupational hygiene loves 
monitoring and evaluating, maybe too 
much…

• Noise monitoring must be done every 24 
months by an approved noise inspection 
authority according to SANS 10083

• The need for reporting noise as more than 
just one LAeq value – Detailed shift exposure 
where peaks are identified. 



Evaluate

Measurement of noise exposure with 
data visualisation and analysis.
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Evaluate: Extra information

Peak noise

Peak noise is the highest instantaneous noise measured as Lpeak. 
Even though the LReq,8h noise may comply with 85 dBA, the Lpeak may exceed 137 dBC 
due to high impact noise 11
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Evaluate: Extra information
Octave bands

Noise is a combination of different 
frequencies, and it can be useful for 
engineering controls or hearing protection to 
know what frequencies are being emitted. 
Hearing is most sensitive to the frequencies 
present in human speech, approximately 400 
Hz – 5000 Hz 11

10https://www.noisemeters.com/help/faq/octavefilters/?srsltid=AfmBOopyIeOG2rRBxyHYWwmjdVIllOX0nTCEPU4m_kATerO0UL-
vRgZ_
11https://ohtatraining.org/students/fmanuals/manuals/ohta503/
15NIOSH, 2015. https://www.cdc.gov/niosh/hhe/reports/pdfs/2011-0087-3241.pdf

Higher frequencies: 
Metal-to-metal 
contact

Grinding

Shaker

Lower frequencies: 
Transmission of noise 
to workbench and 
floorLower frequencies: 

Transmission of noise 
from shaker to floor



Evaluate: Extended work shifts

Exposure is dependent on exposure level and 
exposure time. If workers work extended shifts, 
the level  of exposure must be reduced.

E.g., 10-hour shift = Noise rating limit of 84.03 
dBA; and 12-hour shift = Noise rating limit of 
83.24 dBA

13https://www.ccohs.ca/oshanswers/phys_agents/noise/exposure_ext.html 



Control

• The hearing conservation programme is central to the control of noise exposure.
• The recommendations from Occupational Hygiene Survey reports should be 

specific to the situation.

4 WHO World Report on Hearing: https://www.who.int/publications/i/item/9789240020481

https://www.who.int/publications/i/item/9789240020481


Control
1.

2.
3.

1. Control at source 2. Control in transmission path 3. Control at worker

Typical causes of noise
• Mechanical impacts
• High-velocity fluids
• High-velocity airflows
• Vibrating surface areas
• Vibrating manufactured products

• Buy quiet
• Reduce speed of 

movement of impact
• Isolate vibrating machine
• Dampen or cover 

surfaces
• Reduce drop distance
• Machine maintenance
• Silencers or mufflers

• Enclosures
• Acoustic screen and 

barriers
• Relocate machines
• Remotely operated 

machines

• Isolate worker
• Reduce exposure time
• Hearing protection
• Continuous real-time 

monitoring

14https://www.hse.gov.uk/pubns/books/l108.htm



Control: Hearing Protection
Hearing protection devices (HPDs) are still an integral part of any noise 
management programme. There is a wide variety of HPDs available:
• Foam insert plugs
• Pre-molded plugs
• Custom-molded plugs
• Semi-insert or canal caps
• Ear muffs
• Combination of ear plugs and earmuffs
• Special purpose (e.g. radio communication)
• Linear ear protection (e.g. musicians)
• Level-dependant ear plugs (e.g. military)
• Electronic ear plugs (e.g. firing ranges)
• Active noise cancelling ear muffs

NB: There is no one solution for 
all noise exposure situations. It 
is important to know the details 
of the noise exposure 
characteristics in each specific 
workplace and to choose HPDs 
accordingly. 
Be deliberate and proactive.

11https://ohtatraining.org/students/fmanuals/manuals/ohta503/



Control: Hearing Protection
Selection of HPDs
• Octave-band Method
• Noise Reduction Rating
• Noise Level Reduction Statistic
• Single Number Rating
• HML Method
• Sound Level Conversion
• Classification Method

The “best” HPD is the one that 
will be properly used by workers 
at all times when working in high-
noise areas 

11https://ohtatraining.org/students/fmanuals/manuals/ohta503/
14https://multimedia.3m.com/mws/media/2215060O/3m-psd-construction-segment-2-0-pillar-3-familiarity-ebook.pdf

Hearing 
protection
fit testing



Opportunities & Challenges
Challenges:

• Exposure to noise is an inherent problem in many industries (e.g. Iron and Steel).

• Exposure control can be complicated and involve many different people                     

(e.g. management, purchasing, engineering/maintenance, OHS, etc.).

Opportunities:

• Noise induced hearing loss is permanent but preventable.

• Risk assessment is relatively simple because we can hear noise.

• No analysis costs following exposure assessment – High number of measurement

• There is a lot of information available.

• Controls can have a big impact.



Background : Occupational Hygiene at the NWU

• 4 Year BHSc degree in Occupational Hygiene.

• MHSc with Occupational Hygiene (Research master’s 
degree).

• PhD in Health Sciences with Occupational Hygiene .

• Please contact us if we can collaborate on research 
projects to help you answer specific questions in your 
workplace.

https://health-sciences.nwu.ac.za/occupational-
hygiene



Thank you 

Mr Clyde Uren

Clyde.Uren@nwu.ac.za 

Occupational Hygiene

Prof Stefan Linde

Stefan.Linde@nwu.ac.za 

Registered Occupational 

Hygienist (SAIOH)

Useful links
https://www.hse.gov.uk/engineering/noise.htm
https://www.hse.gov.uk/noise/
https://www.hse.gov.uk/noise/goodpractice/workplace
design.htm

https://www.ccohs.ca/oshanswers/phys_agents/noise
/noise_control.html 

https://www.ccohs.ca/oshanswers/phys_agents/noise
/noise_measurement.html 

https://ohtatraining.org/students/fmanuals/manuals/o
hta503/

https://www.cdc.gov/niosh/hhe/reports/pdfs/20
11-0087-3241.pdf

mailto:Clyde.Uren@nwu.ac.za
mailto:Stefan.Linde@nwu.ac.za
https://www.hse.gov.uk/engineering/noise.htm
https://www.hse.gov.uk/noise/
https://www.hse.gov.uk/noise/goodpractice/workplacedesign.htm
https://www.hse.gov.uk/noise/goodpractice/workplacedesign.htm
https://www.ccohs.ca/oshanswers/phys_agents/noise/noise_control.html
https://www.ccohs.ca/oshanswers/phys_agents/noise/noise_control.html
https://www.ccohs.ca/oshanswers/phys_agents/noise/noise_measurement.html
https://www.ccohs.ca/oshanswers/phys_agents/noise/noise_measurement.html
https://ohtatraining.org/students/fmanuals/manuals/ohta503/
https://ohtatraining.org/students/fmanuals/manuals/ohta503/
https://www.cdc.gov/niosh/hhe/reports/pdfs/2011-0087-3241.pdf
https://www.cdc.gov/niosh/hhe/reports/pdfs/2011-0087-3241.pdf
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