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«  Pass short multiple-choice test
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Sound Exposures: Bamboozle Road Show,
June 2010

Leq (dBA) 105
Time (hrs) 4
Noise dose** 5000%

Table 1. Total audience exposure

Leq* (dBA) 99
Time (hrs) 7
Noise dose** 2198%

Table 2. Total crew exposure (4 hours show + sound check and setup)
* Leq is the typical 5-minute equivalent continuous sound level in A-weighted decibels
** DRC for determining “Noise dose” = 85 dBA for 8-hr Leq, 3dB exchange rate

Audiology Today MayJune 2011: pp 30-40
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GradualIy@é%glég%%%&sgﬁﬁéw:gd‘ Bgrsmanent
Threshold Shift (NIPTS)

« 78 dBA - 130 something (?) dBA

« Outer hair cells

* Metabolic overload after duration of exposure

« Gradual loss in sensory hearing

« NITTS: recovery after a rest period

Acoustic Trauma (AT)
e 140 dB Peak SPL (132 dB SPL - Price, 1981)
« Usually from impulse: brief, fast rise time
= Can result from marked “overdose”
= Mechanical Damage after single exposure
= Immediate loss of sensory hearing

Injury from Chronic Noise Exposure:

* F(time & intensity)
* F(frequency) — A-weighting “network”

NIPTS (also NITTS):

— Hearing threshold decrease poorest in the
3000 — 6000 Hz range (4000 Hz Notch)

Other injuries in MIHD:
- tinnitus
- abnormal pitch perception (diplacusis)
- loudness intolerance (hyperacusis)




ONHS 1968-1972, NIOSH
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Scatter Plot of Noise Exposure (level and years) of 792 workers
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Risk for a “Material Hearing Impairment”
Max Noise Dose 85 dBA trade 3 vs. 90 dBA trade 5?7

OSHA (1981): Minimum Standard for Safety
Organization TWA Noise Exposure Estimated % at Risk
ISO 90 dBA 21%
85 dBA 10%
80 dBA 0%
EPA 90 dBA 22%
85 dBA 12%
80 dBA 5%
NIOSH 90 dBA 29%
85 dBA 15%
80 dBA 3%
Prince, et al 1997 85 dBA 8%
Damage Risk Criteria
« OSHA ¢ NIOSH ¢ EPA/WHO
+ 90 dBA, 8-hr + 85 dBATWA * 80 dBATWA
TWA - 3dBER + 3dBER
« 5dB Exchange
rate
90 dBA | 8 hrs 85dBA | 8 hrs 80dBA | 8 hrs
95dBA | 4 hrs 88 dBA | 4 hrs 83 dBA | 4 hrs
100 dBA| 2 hrs 91dBA | 2hrs 86 dBA | 2 hrs
105 dBA| 1 hr L94-dBA|+hr——89dBA | 1hr
LIBERAL reressesesesrasassnrasassasasensasasnnss » CONSERVATIVE




Damage Risk Criteria

¢ NIOSH
- 85dBATWA
+ 3dBER

85 dBA | 8 hrs = 100% Noise Dose

88 dBA | 4 hrs = 100% 88 dBA, 8 hrs = 200%
91 dBA | 2 hrs = 100% 91 dBA, 8 hrs = 400%
94 dBA | 1 hr=100% 94 dBA, 8 hrs = 800%

97 dBA | 30 min = 100% 97 dBA, 1 hr = 200%
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Material Hearing Impairment?

NIOSH 1998 Definition:

> 25 dB HL Avg. 1k, 2k, 3k, and 4kHz
(What's that like?)

FREQUENCY IN HERTZ (Hz)

“Material” Hearing Impairment
90 NIOSH 1998

100 Re: ANSI S3.44
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Elements of a Hearing Loss Prevention
Program (HLPP)

Application to music exposure

Noise Survey (assessment)
Engineering Controls
Audiometric Monitoring
Education and Motivation

Hearing Protection Devices (HPD)
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HPD: “Flat Frequency Attenuators”

HPD: “Flat Frequency Attenuators”
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HPD: “Flat Frequency Attenuators”

“They told me these were flat, but I don’t
think they are.”

HPD: “Flat Frequency Attenuators”

Schematic side

view of the ER-15
€ = compliance
L = induclance
R = resistanca

Musicians Earplugs™ schematic design.
© Copyright Etymotic Research Inc. Used with permission.

Transfer Function of the Open Ear

Gain at Eardrum (dB)

125 250 500 1k 2k 4k 8k 16k

Frequency (Hz)




“Real Ear” Probe Microphone
sound level measures
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a0

Principle Complaint Against HPD

“Mutftling”/ “Distortion”
- Change of timbre of music (change of harmonics relative to
the fundamental frequency)

- Loss of natural ear canal resonance
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Refitted with ER-15
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HPD: “Flat Frequency Attenuators”

“I can tell this is how they were supposed

to sound!”

Veification of Flat Attenuation
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Verification of Flat Attenuation

E]

]

00
E
"0
n
@
s
-
£
20

Bed

el

BE 10l

Age Aduit Tes Stmules Level 50

Wder lnerivboan | AN NN T

ut | g 2 I

RECD | Awerage 3 ) (T3 Y

BCT ik 4

Bin Mo Usaided avg (85) )
Corer Hite £ Show |

[
m
1
1"
00

¥RPapBIEE

B
Cuddvew  1Q] | Grgh (0| unewr 10

Aidsmetry (O] [ SPL Qi BIE Q)

e Adult Test  Sumulus Level 58

Wder dneeieboam 1 IEREEN N T

wel | avege 2 ) I N

RECD Aversge | 3

BCT LS 4

Bim Ha Unialdied g (85) 100
Cuve Hide § Show | O

7/11/2012

Killion, DeVilbiss and Stewart (1988): ER-15 Performance Characteristics

M. Killion, 6/22/12: used with permission
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Hypothetical Protected Sound Exposures:
Bamboozle Road Show 2010

Leq (dBA) 105
Time (hrs) 4
Noise dose™ 5000% |
w/ ER9 (-9dB; 629% |
w/ ER15 (-15dB) 158
| w/ ER25 (-25dB; 16
w/ foam (-20dB) 509

different HPD

Table 3. Total audience exposul

Leq (dBA) 99
Time (hrs) 7
Noise dose™ 2198%
W/ ERO (-9dB) 217%
| W/ ER15 (-15dB) 70%
| w/ ER25 (-25dB) %
w/ foam (-20dB) 22%

re with hypothetical reduction in exposure from use of

Table 4. Total crew exposure with hypothetical reduction in exposure from use of different

HPD

Audiology Today MayJune 2011: pp 30-40
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