Hearing assessment Is an essential part of
hearing conservation.

Kevin Hedges
Senior Principa Occupational Hygienist (Northern Region)

25 August 2009

Safety and Health is everyone’s business.

land
N Locenstant




Helen Keller

“Blindness cuts people off from
things: deafness cuts people
off from people”.
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Mines are noisy.
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Health Improvement and Awareness Committee
SEMINAR
Noise in Mining Assessment and Control

The Queensland Mining Health Improvement and Awareness Committee 1s offering a full
day seminar on noise. This Committee 1s tripartite and 1s working collaboratively to share
good practices to assess and control health hazards in mining.

This Committee has determined that noise 1s a high priority health hazard. Noise induced
hearing loss (NIHL) 1s preventable. It 1s important that strategies be put in place to reduce
the risk of NIHL. This seminar will provide practical advice on how to develop a noise
management program that 1s solutions focussed.

Date / Venue: 17 September Woolloongabba Theatrette

Kevin Hedges.

Coordinator, Health Improvement and Awareness Committee,
Queensland Government, Mines and Energy.

Senior Principal Occupational Hygienist (North Region),

Ph: 074997766 Email: Kevin.hedges(@deedi.qld.gov.au
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Persons most exposed to
loud noise, for longer

periods, are employed In
the mining Industry.
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* Exposure to loud noise can cause
ringing in the ears (tinnitus) and if
prolonged can result in hearing
“muffled” quality to speech.

e It also results In the inabllity to
hear high-pitched sounds.
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According NIOSH (2006), an analysis of
NIHL in 1,349 US coal miners revealed an
alarming prevalence of severe hearing
loss among older miners.

The median hearing threshold of retired
miners was 20 dB greater than that of the
general population.

By age 60, more than 70% of miners had a
hearing loss of more than 25 dB, and
about 25% had a hearing loss of more
than 40 dB.
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Benchmarking of Exposures in Selected
Australian Workplaces
carried out for the ASCC 2008

Based on the high levels of noise monitored
especially in the underground mining,

15% who indicated that they suffered from

ringing in the ear on a daily basis
4% Indicated that suffered at least once a week.

This demonstrates that hearing protection Is
either not worn, or not effective.

Queensland Mines and Energy \Queen5|and
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The Queensland Mining Health
Improvement and Awareness
Committee (HIAC) have
ranked noise as the number
one health hazard In
Queensland mining.
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Prioritisation of Health Hazards
Prioritisation of Health Hazards

Health hazard prioritisation

Health hazards in Queensland mining and quarrying have been prioritised by the Health Improvement and Awareness Committee. The
priofitisation is based on a simple consegquence/probability risk matrix (POF, 23 kB) and does not treat high consequence/low

probability hazards differently from other hazards.

The ranking of the health hazards is a HIAC agreed ranking and does not necessarily reflect the risk ranking that may be determined
by any individual member of HIAC or the group they represent, The ranking exercise used literature from similar hazard ranking

artivities specific to mining and quarrying.

The health hazard rankings are listed in order of priority. The top 8 hazards for HIAC are below, Further information on the hazard topic

is available on each of these priority hazards:

Noise

Whole body vibration (WBY

U sunlight

Dust including respirable crvstalline silica
wWarking on uneven around

Manual handling

Workplace desion including access and egress
Heat/thermal stress

Information on the other health hazards will be progressively available,

Hazardous Chemicals (high hazard)

Metals incuding lead, mercury, cadmium and arsenic
Diesel fumnes

Isocyanates

Static seating postures

Health effects of shiftwork and extended work
Lass of function due to aging

General health issues

Naturally occurring radioactive material (NORM)
Tonising radiation

Ashestos

Infectious diseases

Hand arm vibration

Mine gases

Repetitive tasks

Stress

Hazardous Chemicals (moderate hazard)
Pre-axisting injuries or disorders

Legionella

welding fume

Contaminated drinking water

Hazardous Chemicals (low hazard)

Synthetic mineral fibres

Electric and magnetic field radiation (EMF)

The spreadshest tool used to carry out the risk assessment is available as an excel spreadsheet (Excel, 44 kB),
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Health Hazard

Maximum raagonable consequences

Probabllity or axposure

Rating | Ranking

Halse

Severe negallve Impact - severe Imeversible disablity or Impalment

Likely io happen at 6ome paint (typically ance a monthj or 50 -

100% QEL

Whoia bady vibratin

Seuzre negatve Impact - severe Imeveralble disablizy o Impalment

Woderatz, passlbie (typleally once a year) o 25 - 0% OEL

UV sunlight

Seare negalve Impact - severe Imeverslble disabliy or mpalrment

Woderat, posslbie (tyglcally once a year) or 23 - 50% DEL

Dugt Inzluding RCS

Savere negatlve Impact - severe Imeversible disabliRy or Impalment

Waderatz, possible (typically onee @ year) or 25 - 50% DEL

Warking on Uneyen ground- i2q problems

Wajor negatiie Impact - Bevene NEakn MPacts on & numoer of pesple

Lisly % happen at some palnt (typleally ance & month ar 50 -

100% DEL

Manual handiing

WMajor negatie Impact - severz heath Impacts on & number of peogle

Likely 1o happen at same palnt (typically ance a month) or 50 -

100% QEL

Workpiace deslgn nciuging access and egress

WMalor negative impact - severz heain Impacts on & number of peogle

Ligly i happen at some palnt (typlcally ance @ month) or 30 -

100% QEL

Hzat ! denydration

Wa{or negatve mpact - BEvene NEath MPacts on & numoer of people

Lisly % happen at some palnt (typleally ance a month) ar 50 -

100% OEL

Hazardaus chemicals - high hazard

Savare negative Impact - severe Imeverslble disability or Impalment

Uriikely (typieally ance every 3 years) or 10 - 25%

Melals Including lead, mercary, cadmium or arsenlc

Seuare negalve mpact - severe Imeversible disabliny or mpalrment

Unilkely (typleally snce every § years) or 10 - 23%

Diesel umes

Savere negafive Impact - severe Imeverslble disablity or Impairment

Lniizly (typically ance every § yaars) or 10 - 25%

Isccyanales

Sauzre negative mpact - severe Imeveralble disabliny o (mpalrment

Uniikely (typically ance every 5 years) or 10 - 25%

Slallc seatng | postures

WMajor negative Impact - severz heath Impacts on & number of peogle

Woderaz. posslbie (tyglcally once & year) or 23 - 50% OEL

Heaith effacts of shiftwori and exiendzd shifts (lime
of day, hours of wark, enft wark)

MaJor negatiie Impact - Severs NEatn Impacts on & number of peaple

Waderats, possibie (lypleally onee a year) or 25 - 50% DEL

Loss of funciion due to aging

WMalor negatie Impact - severz heath Impacts on & number of peogle

Waderate, possitle (typlcally ange a year) o 25 - 50% OEL

General Heallh lzsues

Wa{Or Neqabve Impact - BEvene NEakN MaCts on & numner of people

Waderate, possible (typically once a year) or 25 - 50% DEL

Haturally Coouring Radioactve Materal (NORM)

Severe negatve Impact - severe Imeversibiz disabily or Impalrment

Rare (lyplcally ance every bwenty flve years) or < 10% CEL

lanleing - ligenzad soures [k gauges|

Savare negalve Impact - severe Imeverslble disabiiny or Impalment

Rare (fyplcally ance every bwenty flve years) or < 10% OEL

Agbasios

Savere negatlve Impact - severe Imeverslble disablity or Impairment

Rare (lypically ance every twenty five jears) or < 10% OEL

Infeztlous diseases - 5067 a5 Nepatls A rom
untrzated of raw sewage for plumsers; HIV or
hepalits B for first 2k provicsrs.

Seuare negatve mpact - severe Imeversibie disabliny or mpalrment

Rare (lypically ance every bwenty e years) or < 10% OEL

Hand arm vibration

Wa{or negabve mpact - Gevers NEath Mpacts on & numaer of people

Uniiely (typieally ance every § yaars) or 10 - 25%

Mine gasss [UG)

WMajor negatiie Impact - severz heath Impacts on & number of peagle

Uniikely (typisally ance every 5 years) or 10 - 25%

Repetive tasks

WMalor negatie Impact - severz heain Impacts on & number of peogle

Uriisely (typleally snce every 3 years) or 10- 25%

Elrese

Wajar negate IMpact - GEVEre NEakn IMpacts on & umber of people

Lniiely (typieally ance avery § yaars) or 10 - 25%

Hazardous chemicals - magerale hazard

Negalve Impact - majar Impact an healtn of several peaple

Woderat, passibie (typleally once a year) or 25 - 0% OEL

Pre-exlsting Injurles or dlsomers

Negative mpact - major Impact on health of several people

Woderate, posslbie (tyglcally once a year) or 23 - 50% OEL

Unlreaed process water - eglonela

WMalor negatie Impact - severs heath Impacts on & number of peogle

Rare (fyglcally ance every bwenly flve yaars) or < 10% OEL

Weking fumes

NEgatie Impact - majar IMpact an healtn of several peape

Uniily {typieally once every 5 years) or 10 - 25% OEL

Unlreated drinking water

Negative mpact - majar Impact an health of several peaple

Unllkely (typleally once every 5 years) or 10 - 25% OEL

Hazardous chemicals - low hazard

Winor negative Impast - slight negative Impact on Indlvidual heath

Uniisely (typleally ance every 3 years) or 10 - 25%

Synihetlc mineral fbres

Mingr negative impact - slight negafive Impact an Indlvidual heath

Unlialy (fypieally once every 5 yaars) o 10 - 25% OEL

Elzetric and Magnatic Fleld (EMF) Radiation

Winar negative mpact - Eigt negalive Impact on Indlvidual neain

Rare (typically ance every twanty five jears) or < 10% OEL

Consaquenca

Catastophic Mpact - majar pamanent nagaive healln Impacts on a

large number of peaple

Probablilty

Aimast certan to happen (everydayiweskly event) or = 100% OEL

Sever negalve Impact - severe Imeversibie disabilty or mpalrment
Maior negallve mpast- severe hezitn mpacts on 3 number of paople
Negallve mpac! - major Impact on heallh of several people

\inar negative Impast - Signt nagative Impact on Indiioual heat

Mpderate, posslibis (typlaally once a year) of 23 - 50% OEL
Unilizly [typleally once every 3 years) or 10 - 25% OEL
Rarz (lypieally ance every taenly flée yaars) of = 10% OEL

Liuely o happen at some paint (ypicaly once amonih) or 50 - 100% OEL

Maximum
reasonable
congaquances

Probanility

Notgs:

\axmum rzasonabie Raling 1-2

[ imeversioie

Maxmum raasonabie Raling 3-5

| Reveraibe

prababliy of expasure

Rated with currant controls In place
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NSW Mines Safety Performance Branch, Dept of Primary Industry ( 2007 )

Summary of priority health issues

Table 1.

Intensity, frequency, latency, severity, priority and key sector for main exposures and conditions

Exposure

Condition

Moise

Moise-inducad hearing loss

Vibration

Musculoskeletal disorders

Diesel exhaust fumes

Bronchitisfemphysema, lung
Cancer

Hazardous substance exposure

Dermatitis

Ergonomic stressors

Musculoskeletal disorders
(including back pain)

Ergonomic stressors (shift work)

Fatigue and related disorders

Intensity! | Frequency®

Moderate

?Medium

Psychosocial hazards

Mental disorders, drug and
alcohol use

Moderate

Ultraviolet radiation

Asbestos-related respiratory disease

Skin cancer, cataracts

Asbestosis, lung cancer,
mesothelioma

Silica-related respiratory disease

Silicosis, lung cancer,
?bronchitis / emphysema

Severity?
Medium

Medium

Medium

Low

Medium

Medium

Medium

Priority®

Key sector®

Underground

All
(particularly

Remote)

Above ground
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Temporary threshold shift leads
(0]

Permanent threshold shift
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Anatomy of the Ear

Queensland Mines and Energy
Department of Employment, Economic Development and Innovation
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TABLE G4

ESTIMATED PREVALENCE AND DEGREE OF
HEARING DISABILITY IN NOISE-EXPOSED,
UNSCREENED MALE POPULATIONS

Esposure Loss of Exposure fevel L, dE(A)

duratlon Hearing
Yéars i 75 | R@ ( A5 | oo | 9% 104

5 Percentapge 29 | 33 [ a1 53 T2

fdean PLH 2 3 | 3 > i}
Perconiage 32 |38 | 47 [r ] ms
Mean PLH 3 1 4 5 B
Percentnpe J6 | 4% | 57 o2
Mean PLH 3 4 4 10
Percentape 41 | 48 | &7 93
Mlean PLH d4 -] 5 L]
Percentage a8 | 59 | 75 26
Mean PLH 5 £] f 15
Percentage 61 | 70 | 82 97
Mean PLH & 7 B 17
Pereentige T 8| 87 98
Mean PLH ) ] 10 0
Percantage B0 1 b
Mean PLH I 12 23

Queensland Mines and Energy i \ Queen5|and
\\ Government
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Analysis of MCA Occupational Health Survey - David Cliff, March 2007

1. Noise Exposures

No. of % >
persons No. persons 85dB(A)
In survey >85dB(A)

Employees 30720 16328 53
Contractors 10882 4316 40
Total 41602 20644 50
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Permanent hearing loss Is
preventable. It is therefore
Important, that ongoing health
survelllance incorporates a

measure to detect early hearing
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How to detect early hearing loss:

US Occupational Safety and Health
Administration (OSHA) has
defined a standard threshold
shift:

A change in hearing threshold relative
to the baseline audiogram of an
average of 10 dB or more at 2000,
3000, and 4000 in either ear.
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Early Stages of Noise Induced Hearing Loss
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Severe Noise Induced Hearing Loss
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Simple approach to predict early
hearing loss.
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How can we show reduction of
temporary hearing loss?
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Noise Induced Hearing Loss — Noise
Exposures

Queensland Mines and Energy \Queen5|and
Department of Employment, Economic Development and Innovation Government




Noise exposure In mining IS
mainly controlled through the
use hearing protectors
iIncluding ear plugs and muffs.
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If the type of hearing protector does not
reduce the noise to an acceptable
level nor Is It fitted correctly, noise
iInduced hearing loss (NIHL) will
occur.
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It IS Important that monitoring be
carried out to evaluate the
effectiveness of hearing conservation
programs.
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Exit Full Screen Mode J

v = From Howard Lei )
e" A personal approach to Hearing Conservation.

Step 1- Select Name Step 2 - Select Option
Socroll @md click to highlight 2 namne o the list, Flease select ar aption fmm the meny helow.
oradd & new nane in the Toolbox @eny.

Kevin Hedges

Complete Check Quick Check

Fit Training

Queensland Mines and Energy | \QueenSIand
Department of Employment, Economic Development and Innovation Govern ment




Exit Full Sereen Mode J

V H From Howard Leight®
erl A personal approach to Hearing Conservation.

User: Kevin Hedges

Set-Up

Thanks for logging in to the YeriPRO CQuick Check.

This check takes you through 2 series of
exercises to ensure that your earplug is giving
you the hest protection possible. It takes
approximately three minutes

Remermber, This check tests your earplug - nat
your hearing.

GONTINUE

Queensland Mines and Energy | \QueenSIand
Department of Employment, Economic Development and Innovation Govern ment




Exit Full Sereen Mode

From Howard Leight&
A personal approach to Hearing Conservation.

Usei: Kevin Hedges

Set-Up

single-Use Earplugs i \‘

Laserie® Multitgar

Muttiple-Use Earplugs J M
J L 7

Arsaft B Fussion 0 quiet

Detectable Earph

Laser Traki

Other Earplugs Other
Earplug

LEGTER

Queensland Mines and Energy | \ QueenSIand
\ Government
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Exit Full Sereen Mode

V - From Howard Leight®
erl A personal approach to Hearing Conservation.

User: Kevin Hedges

Set-Up

A ™

If you are wearing earplugs, please remove them.

Place the headset over your ears, with the blue
earphone over your left ear, and the red earphone
aver yaur right ear.

Youwill hear a pulsing tone in your right ear. The
slider bar controls the sound volume in the left
earphone

CONTINUE

HOWARD

by SEERIAN

75 stant
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Exit Full Sereen Mode J

From Howard Leight®
A personal approach to Hearing Conservation.

User: Kevin Hedges

Set-Up Part1

A 7

Using either the up and down arrows on the
keyhoard, or using the mouse, raise or lower the
slider bar until the sound valurme in your left ear
matches the sound volume in yaur right ear
{which stays the same). Compare the volurme
only, and not the quality ar pitch of the tone

Click MATCH when the sound volumes match.
Ifyou cannaot make a match, click CANNDT
MATCH

Thisis Test 10f 1

CANNOT MATCH TOO LOUD

BT

oy
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Exit Full Screen Mode J

From Howard Leight®
A personal approach to Hearing Conservation.

User: Kevin Hedges

Set-Up Part1

-

Mow remove the headset, and properly insert
earplug inyour right ear. Replace the headset,
again with the earphone with the red dat over the
right ear. Click CONTINUE to begin Part 2. vou
will notice that the directions forall three parts are
the same

After you hiave inserted your right earplug
please click CONTINUE to advance fo the

GONTINUE

Queensland Mines and Energy | \ QueenSIand
\ Government

Department of Employment, Economic Development and Innovation




Exit Full Screen Mode J

v (] From Howard Leight®
erl A personal approach to Hearing Conservation.

User: Kevin Hedges

Set-Up Part 1 Part 2

/ ™

Mow remove the headset, and properly insert the
ather earplug in your left ear. You should be
wearing both earplugs.

Replace the headset, with the red-datted
earphone over the right ear

After hoth earplugs are in place,
please click CONTINUE to advance to the next test,

CONTIMUE

HOWARD

]

Queensland Mines and Energy | \QueenSIand
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‘4 start

Queensland Mines and Energy

From Howard Leight®
A personal approach to Hearing Conservation.
User: Kevin Hedges

Set-Up Part1

Thank you for completing the YerlPRO Quick Check.

Left PAR

Right PAR:

Safe Exposure Level:
Protected Exposure Level

Please check which options you would [ike to view an your full report:

dB Type:
[ dBA 0 Historical Data
0 dBC

View on Sereen... ‘ Export to PDF...

BT

oy

Department of Employment, Economic Development and Innovation
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Kevin Hedges
August 24, 2009

AIOH 1
100 dBA
Laser Lite®

The amourt of protection provided by the earplug. 3 dBA

The highest level of noise to which this 83 dBA The estimated noise level experienced by
wyorker can be safely exposed * this worker when wearing earpiugs . T

Extreme Noise
Short, unprotected exposures cause heafing damage

Hazardous Noise

50 5
30-115 Fraquent, unprotected exposunes can cause hearing damage

Recommended Protection Level
Protected noise expesures in this mnge are generally safe

Risk of Overprotection

The eaplugs you are using may be too protective, blocking

sounds you need to hear such as waming signals
=nd nn-madeers' waines

| Vourreported exposure vl 100 dB

Queensland Mines and Energy | \Queen5|and
Department of Employment, Economic Development and Innovation Government




* Prevent hearing loss through
early detection.

e Evaluate effectiveness of
hearing protectors (ear plugs).
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