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The NHCA is looking forward to a fantastic conference! 

Thursday, March 13th
Thursday is jam-packed with a variety of workshops! 

New to the conference? See our classic workshops on 
“Hearing Loss Prevention: The Basics,” and “Professional 
Service Providers.” Been to a conference before? We are 
excited to bring a new round of workshops to Las Vegas! 

Come attend “Grab ’em by Their Ossicles,” “Make Sense of 
Sound, Music & Sound Systems,” and “Empower Your Clients 
Who Already Have Hearing Loss.” Learn about “Hearing 
Protector Performance for Impulsive Hearing Conservationists” 
and “Practical Noise Control.”  With the wonderful reviews 
from last year, NHCA is bringing back the Vendor Workshop! 
Join us Thursday to get your hands dirty with the experts!

Friday, March 14th
Dr. Richard Danielson will open the conference with the 

Keynote Address, “Hearing Loss Prevention is a Long-
Term Mission” followed by interesting presentations on 
considerations such as: best practices, speech perception 
in noise, factors impacting hearing protector attenuation, 
and occupational hearing loss. Christine Petitti will be join-

ing us from OSHA, Barbara Menard will give us updates 
on John Mansfield’s progress after receiving the 2013 Safe 
In Sound Award and, of course, we will wrap up presenta-
tions with the 2014 Safe In Sound Awards! 

The NHCA is pleased to welcome Dr. Pat Feaster, a 
two-time Grammy nominee and co-founder of the First 
Sounds Initiative, who has been actively involved in locat-
ing, making audible, and contextualizing many of the 
world’s oldest sound recordings, to our annual confer-
ence. He will delight attendees at the Friday Luncheon 
with an engaging presentation on Martinville’s first sound 
recordings and letting us listen to them! 

The NHCA wants everyone to stop gambling with their 
hearing, but please come gamble the night away at our 
very own NHCA Casino Night! All proceeds will benefit the 
NHCA Scholarship Foundation to provide scholarships to 
students interested in hearing conservation. 

Saturday, March 15th
Get to know your comrades in conservation at the 

Saturday morning breakfast chats and then attend one of 
our breakout sessions on Audiology Considerations, Military 
Interests or Music & Related Topics. Are there too many 

interesting topics to choose from? Do you want to see a 
presentation in two breakouts? No worries! This year, we are 
introducing breaks between presentations within the break-
out sessions to allow attendees to switch sessions with ease. 

After the breakout sessions, visit the posters, then join 
us for our hosted Awards Luncheon. Weather permit-
ting, we may be dining al fresco! Following the Awards 
Luncheon, you’re in for more exciting presentations. 
In addition to the inspirational Gasaway Lecture by Dr. 
Deanna Meinke, enjoy topics such as non-lethal acoustical 
weapons, smartphone sound measurement applications, 
and electronic/web-based hearing conservation tools. 
Finally, hearing conservation and the NHCA is going glob-
al! Check out research and hearing conservation programs 
from China, Sweden & Australia! 

Students
Students receive free NHCA membership, discounted 

Conference registration rates, and we have set aside 
time every day for “Meet the Authors” for poster present-
ers! In fact, we have an exclusive Student Networking 
Event poolside (weather permitting) on Friday evening 
before Casino Night. 

Special section on conserving 
hearing and controlling noise
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RECOMMENDATIONS
(excerpted from Environmental 
Health Perspectives)

Source control through direct regula-
tion: Direct regulation that sets maximum emission 
level for noise sources is the only intervention that 
guarantees population level exposure reductions. The 
NPS supports proven strategies, and source reduction 
is the most cost-effective intervention to protect health 
(García 2001). There is already evidence of the great 
potential for this approach in the U.S.: annual U.S. air 
transport 

 Altering the informational environ-

ment: The NPS seeks to empower individual deci-
sion-making by addressing barriers to the dissemination 
and use of reliable health information. Altering the 
informational environment enables informed choice 
in partnership with direct regulation. Without source 
control, changing the informational environment can 
only offer limited reductions in noise because individu-
als often lack control over significant noise sources. 
However, several interventions have the potential to 
drastically alter the informational environment.

� Product Disclosure: Labels that disclose 
the noise emitted from products promote informed 
consumer choice. Mandatory labeling of noise emis-
sions is required for certain products in China, 

Argentina, Brazil, and 
the European Union (EU) 
(NAE 2010). Disclosure 
will inform consumer 
choice only if the consumer 
understands the implica-
tions of what the label 
discloses, so we discuss 
product disclosures with the 
assumption that they will be 
accompanied by education.

� Mapping:
Geographic noise maps 
alter the informational envi-
ronment and are one way 
to ensure that noise control 
policy is based on objective 
and accurate information. 
The NPS seeks to expand 
and increase access to 
information technology and 
integrated data systems. 

Governments in the EU have already prepared noise 
maps of roads, railways, and airports (EU 2011). 

Cities such as San Francisco have mapped traffic 
noise, but most cities and states would need federal 
support and guidance to initiate comprehensive map-
ping. However, mapping efforts will require a sub-
stantially increased and ongoing noise monitoring 
effort. 

� State and local action: The NPS address-
es the complex interactions between federal, state, 
tribal, local and territorial policies addressing com-
munity environments. It is important to note that the 
NCA was first enacted at the behest of industry trade 
groups which argued that national standards would 
protect manufacturers from the imposition of disparate 
and inconsistent state and local standards. After it was 
enacted, industry groups asked for a defunding of the 
NCA by asserting that it was best to control noise at 
the local level (Shapiro 1991).

� Spending and procurement: A num-
ber of municipal noise sources, including emergency 
sirens, transit vehicles, garbage and street maintenance 
equipment, and construction equipment (Bronzaft and 
Van Ryzin 2007) may be reduced through careful pur-
chasing and contractual agreements. 

� Altering the built environment: The 
NPS recommends that governments take steps to 
ensure safe and healthy housing because health suffers 
when people live in poorly designed physical environ-
ments (Perdue et al. 2003). Although altering the built 
environment can influence individual noise exposures, 
it often does not reduce noise source levels. In addi-
tion, it can be construed as inherently inequitable 
because the recipients of noise bear the burden of 
exposure reduction, and those creating the noise con-
tinue to have no incentive to reduce emissions.

As the nation continues to focus on health 
care prevention through reform, one cause of 
serious illness and even death gets ignored 

— environmental noise pollution.
Researchers at the University of Michigan School of 

Public Health and the Network for Public Health Law 
say the problem not only takes its toll on hearing but 
contributes to heart disease, hypertension, sleep distur-
bances, stress, learning problems and even injuries.

“I can’t think of any other environmental hazard 
that affects so many people and yet it is so ignored,” 
said Rick Neitzel, U-M assistant professor of environ-
mental science, I a prepared statement.

In an article published in Environmental Health 
Perspectives, Neitzel and colleague Monica Hammer 
lay out a case for federal, state and local officials to 
address the issue that impacts an estimated 104 mil-
lion people exposed at levels loud enough to cause 
serious noise-related health problems.

Everyone complains, 
nothing is done

“Everyone complains about noise, yet we do virtu-
ally nothing about it in this country,” Neitzel said. 
“Noise is really up there in terms of health problems it 
causes, but it gets no attention — especially compared 
to other common exposures such as air pollution.

“There are a lot of assumptions that noise exposure 
is self-inflicted, which is often not the case. We’d like 
to have people see connections beyond hearing loss 
and expand the conversation.”

In the article, Neitzel and Hammer call for noise to 
be included in the federal public health agenda and 

suggest ways state and local governments can then 
use the law to enact their own prevention measures 
to cover any shortfalls. The researchers point out that 
Congress has not considered the subject of noise in 
more than 30 years.

Included in their recommendations for the U.S. 
National Prevention Strategy (NPS), an organization 
representing 17 federal agencies responsible for pre-
vention goals under the Affordable Care Act, are sug-
gestions that the NPS:
Exert noise control through direct regulation, set-

ting maximum emissions levels.
Require emissions disclosure on products, such 

as children’s toys.
Improve information dissemination about the 

dangers of noise.
Conduct more research to fully understand the 

impact of noise on the population.
The researchers also suggest ways states and local 

governments could fill the gaps:
Enact regulations on sources of noise that aren’t 

covered by the Environmental Protection Agency or 
other federal agency.
Adopt procurement policies to reduce commu-

nity noise caused by construction, emergency vehicles 
and maintenance equipment.
Take steps to build or renovate housing that pro-

tects people from noise.
The EPA has recommended limits over a 24-hour 

period for noise exposure in residential areas of 55 
A-weighted decibels (dBA) to protect the public from 
all adverse health effects, and 70 dBA to prevent 
hearing loss.

Neitzel’s recent research includes a 2012 study 
showing that 90 percent of New York City urban mass 
transit riders may be at risk of some permanent, irre-
versible noise-induced hearing loss caused by train 
and occupational noises and Mp3 player use.

“Evidence shows that people exposed to unwanted 
noise develop a learned helplessness response. We 
end up believing that there is nothing that can be 
done to change our environment, when in fact there 
are many options available to us,” said Hammer, 
Robert Wood Johnson Foundation Visiting Attorney 
at the Network for Public Health Law Mid-States 
Region at U-M.

“Right now with the move to a national compre-
hensive health system, it pays to focus on prevention. 
If you only look at it from a monetary standpoint, 
we can save dollars in the long term and keep people 
healthy and living longer.”
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By ROBERT M. GHENT, JR., AU.D.

Do you ever encounter resistance from a 
hearing-impaired worker about wearing 
hearing protection on the job? 

The OSHA Noise Standard does not discriminate 
between workers with and without hearing loss, or 
those who wear hearing aids and those who do not. 
An estimated 10 million American workers have per-
manent hearing loss from occupational noise. This 
number increases yearly as the workforce ages. 

Among workers who wear hearing aids, two com-
mon misconceptions are: 1) because they already 
have a hearing loss, they are not affected by noise, 
and 2) their hearing aids can be used as hearing pro-
tection. Neither of these arguments is valid.

Regarding the first, the majority of hearing-impaired 
individuals have a “sensorineural” hearing loss, which 
occurs in the cochlea. The most common cause of 
cochlear hearing loss is noise exposure, and the dam-
age is cumulative. Once this type of hearing loss 
occurs, it cannot be restored and remaining hearing can 
still be lost. 

Hearing aids do not restore hearing; they only make 
use of remaining hearing. The more hearing they have 
to work with, the better job they can do. This is why 
it is vitally important to protect residual hearing.

As to the second argument, frequently one hears, 
“I’ll just turn off my hearing aids and now I’ve got ear-
plugs.” Most hearing aid fittings are “vented,” meaning 
there is a pathway for the noise from outside the ear 
to the eardrum. As with any hearing protection device 
(HPD), when there is a pathway for sound leakage, the 
device is no longer effective. Also, since most custom 
hearing aids and ear molds are made from hard acrylic 
and cannot change their shape, there is often additional 
sound leakage caused by jaw movement. 

Lastly, OSHA has addressed this issue succinctly: 
“Hearing aids are not hearing protectors.”

Hearing-impaired workers struggle
Without hearing aids, hearing-impaired workers are at a 

disadvantage because the attenuation from HPDs is added 
to their hearing loss. Nevertheless, you can still comply 
with regulations, protect the worker’s residual hearing, 
and accommodate reasonable communication needs. 
Safety professionals should be aware of three things:

• OSHA encourages workers who wear hearing 
aids to continue to do so and wear appropriate ear-
muffs over them as long as the worker’s 8-hour time-
weighted average (TWA) noise exposure does not 
exceed allowable limits.

• Most modern hearing aids are equipped with fea-
tures like programs for multiple listening environments, 
technology for speech understanding in noise, and algo-
rithms to mitigate the squeal (acoustic feedback) that 
often occurs when hearing aids are covered or cupped.

• HPDs are also available with technologies 
designed to enhance speech communication while 
protecting hearing.

29 CFR 1910.95(i)(3) stipulates that employees be 
able to select from a variety of suitable HPDs. These 
should include HPDs that work with hearing aids. 
Subsections (i)(4) and (i)(5), however, make it the 
employer’s responsibility to ensure employees are 
trained in proper use of the selected HPD. 

Safety pros can enlighten management as to the accom-
modations dictated by the hearing-impaired worker’s 
safety and communication requirements, and guide the 
worker in selecting hearing protection (most likely ear-
muffs) that ensures the best outcome with hearing aids. 

Among the little research done on hearing aids and 
earmuffs, a study by Verbsky1 showed that the use of 
hearing aids under earmuffs significantly improved 
speech understanding in noise for hearing-impaired 
workers compared to wearing earmuffs alone. For best 
results, involve the employee’s audiologist in the process 
of optimizing the hearing aids for use with earmuffs.

For sensorineural hearing losses, modern hearing 
aids apply the most amplification to soft sounds. To 
a hearing-impaired person, loud sounds still sound 
loud and do not need much amplification. Nearly 
all modern hearing aid algorithms are designed to 
help hearing aid wearers perceive a more “normal” 

dynamic range (the range from soft to loud): soft 
sounds that could not be heard before are now audible 
(but soft), and loud sounds are still loud because 
that is how they are naturally perceived. Hearing aid 
algorithms are designed for the audibility of speech 
and other everyday sounds, not industrial noise. In a 
noisy industrial environment, even if noise is margin-
ally below the action level, it is easy to exceed TWA 
exposure limits with hearing aids.

Advances in hearing aid technology
Modern hearing aids are technological marvels. 

Directional microphones and multiple listening pro-
grams are standard features on most basic digital hearing 
aids. Some models include “smart” microphones, digital 
noise reduction, and feedback cancellation. Properly 
implemented, these technologies can work harmoniously 
with the earmuff used by a hearing-impaired employee.

Some larger hearing aids may include additional tech-
nologies to improve communication in noise. A direct 
audio input (DAI), for example, bypasses the hearing aid 
microphone through a connector on the hearing aid. It 
can receive audio signals from radios, telephones, MP3 
players (Figure 1a), miniature FM receivers (Figure 1b), 
and other communications devices. 

Many hearing aids also have a telecoil that picks 
up a telephone signal through electromagnetic induc-
tion and amplifies it through the hearing aid circuitry. 
Devices other than telephones can exploit telecoils as 
well, like induction loops worn under clothing around 
the neck. Neck loops can be plugged into the output 
of many audio devices — for instance, a pocket-sized 
or belt-mounted FM transmitter/receiver (Figure 2). A 
more recent development is *Bluetooth® connectiv-
ity that allows hearing aids to communicate wirelessly 
with another Bluetooth device with which they are 
paired. In all of these cases, hearing aids can often be 
worn under earmuffs while audio information is deliv-
ered to the hearing aids wirelessly or via a thin cable.

Some hearing aids are positioned behind the ear 
(BTE) and others are custom fit into the ear canal and/
or concha (the bowl-shaped part) of the ear. Previously, 
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BTE hearing aids were large and unattractive, which 
interfered with wearing earmuffs. Recent strides in 
hearing aid technology have shrunk the size of BTE 
hearing aids while still including many advanced fea-
tures. As a result, BTE hearing aids are now the most 
popular hearing aid style2, and modern BTE hearing 
aids are likely to work better with earmuffs.

Custom hearing aids are also better than ever, from the 
largest in-the-ear (ITE) type to the smallest completely-
in-the-canal (CIC) size. There are now small, non-custom 
hearing aids that fit deep into the ear canal and use new 
battery technology allowing them to remain in place for 
several months. It is possible to use banded, canal-cap 
type HPDs with these extended-wear hearing aids.

Advances in HPD technology
Earmuffs are the most logical choice for work-

ers wearing hearing aids. Among these are passive 
models (i.e., without circuitry) that attenuate noise 
uniformly across the frequency spectrum (Figure 3). 
When it comes to hearing-impaired workers, this is 
important because standard earmuffs attenuate high 
frequencies more than low frequencies and make 
important speech sounds too soft for a hearing-
impaired worker. Low-frequency sounds (like most 
noise) more easily mask high-frequency sounds 
(like speech). This upward spread of masking is also 
reduced with uniformly-attenuating earmuffs. 

The Verbsky study1 looked at differences in speech-
understanding-in-noise between standard earmuffs 
and uniformly-attenuating earmuffs. Findings suggest 
that uniformly-attenuating earmuffs may enhance 
communication in noise for both normal-hearing 
and hearing-impaired employees, especially when 
environmental noise is below 90 dB SPL. Hearing-
impaired workers can receive significantly improved 
speech communication benefits while still protect-
ing their hearing when they wear hearing aids under 
uniformly-attenuating earmuffs.

Earmuffs are available with communications cir-
cuitry. Active models (i.e., with battery-powered 
circuitry) incorporate microphones built into the ear 
cups, and connectors for external audio devices such 
as two-way radios, direct communications links, or 
MP3 players (Figure 4). A volume control adjusts 
amplified sound from outside the ear cups and signals 
from the external audio input, but circuitry limits the 
output from the electronics to 82 dBA. Stereo micro-
phones help preserve localization cues so spatial ori-
entation and situational awareness are maintained.

Other active systems are designed as integrated high-
noise solutions (Figure 5). Such systems have hearing 
protection and communications built into the ear canal 
interface. These systems include radio connections and 
ear-level stereo microphones for face-to-face conversa-
tion and situational awareness. Fit testing and in-ear 
dosimetry are built in as well. Communications are 
enhanced with automatic noise reduction designed to 
work with continuous, intermittent and impulsive noise.

Team efforts
Feature-rich products alone do not guarantee stellar 

performance. Many of 
the benefits derived from 
advanced hearing aids have 
to do with the skill of the 
professional who fits them. 
For optimal results, engage 
the hearing-impaired 
employee’s audiologist. 
When meeting with the 
audiologist, the employee 
should take along the ear-
muff — and any other per-
sonal protective equipment 
that could be a functional 
concern, like a respirator or 
a hard hat — that will be 

required to work with the hearing aids.
Editor's note: To read a longer version of this 

article, which includes 10 guidelines for accommo-
dating hearing-impaired employees working in noisy 
environments, visit www.ishn.com.

Dr. Robert M. Ghent, Jr. is a research audiolo-
gist and manager of the Howard Leight Acoustical 
Testing Laboratory for Honeywell Safety Products, 
the manufacturer of Howard Leight® hearing pro-
tection products. Contact Dr. Ghent by e-mail at 
robert.ghent@honeywell.com.
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By SCOTT LAKE

In the U.S., hearing protection is sold with a Noise 
Reduction Rating (NRR) required by the U.S. 
Environmental Protection Agency.1 The purpose 

of the NRR is to inform consumers about the poten-
tial to reduce hazardous sounds to a level which is 
safe for the ear of the person using the protection. 

Calculating NRR
Input data to calculate the NRR requires that hear-

ing protection is tested via a method designed to 
assess the attenuation in the presence of continuous 
noise, using subjective response of a group of sub-
jects with relatively normal hearing. 

Sounds of different frequencies are presented, and 
the subject and test professional determine the hear-
ing thresholds for each frequency with and without 
the protection in place. Because the maximum attenu-
ation possible by tightly sealing a person’s ears is 
only about 50 to 60 decibels (the difference between 
a really quiet room and a conversation in a quiet 

room), the performance of the protector is measured 
in the linear acoustic regime. 

That is, sound is attenuated by the protector and 
the attenuation doesn’t change appreciably for quiet, 
moderate or even loud sounds. For most of the noises 
that one might experience in the workplace or work-

ing with tools around the home or 
at activities like sporting events 
and concerts, the protectors will 
provide the same amount of atten-
uation. However, when one experi-
ences exposures to extremely loud 
sounds like gunshots, fireworks 
and even some pneumatic tools 
(e.g. nail guns or powder-actuated 
tools), the attenuation provided by 
the hearing protector is no longer 
constant. 

Testing limitations
Technically speaking, the NRR test method does 

not use sound that is similar to what is experienced 
during loud, impulsive noise events. The test for data 
to calculate NRR uses pulsed, 1/3 octave band-limited 
noises for test signals.2 Without hearing protection 
in place, the test signals are very quiet. With hearing 
protection in place, the test signals can be the same 
level and up to around 50 or 60 dB higher than the 
levels present without hearing protection in place.  

However, even with the potential of 50 to 60 dB 
increased level, these levels do not come close to 
what happens when peak noise levels reach 115 dB 
and higher. 

The attenuation of a typical earplug, ear muff or 
canal cap will not be the same for low-level noise as 
for high-level impulse interaction with the protector. 
Response will vary from nearly linear to highly non-
linear response depending on the type of protector.3

Thus, the attenuation reported as the NRR and quanti-
fied with the method currently required by the EPA 
will not describe how well the protector performs to 
attenuate high-level impulsive sounds.

Proposed EPA IMPULSE rating
In 2009, the EPA proposed to change the way hear-

ing protection is measured and reported.4 For hearing 
protectors designed to provide little attenuation at low 
levels and higher attenuation at high levels, the EPA 

developed an IMPULSE rating to describe the change 
in the peak impulse level over a range of 130 to 170 
decibels. 

The proposed ruling has not yet gone into effect, so 
there is still no requirement to label hearing protec-
tors with an IMPULSE rating.

Since attenuation tends to increase as the impulse 
level increases, the constant value derived from the 
NRR measurement method will likely understate the 
amount of protection one may receive when wearing 
the protection properly.

New ANSI test method
The new ANSI S12.42 standard was approved 

and published in 2010 and has been used in sev-
eral studies conducted by the National Institute for 
Occupational Safety and Health to provide support 
for the EPA’s proposed revision of the hearing protec-
tor labeling regulation. 

To quantify the attenuation of this non-linear 
behavior, ANSI S12.42-2010 uses three levels of 
impulsive noises, with peak values at nominally 132, 
150 and 168 dB SPL. Three levels are used instead 
of a single level, because the attenuation properties 
are non-linear, meaning that attenuation will be 
different, dependent on the level of the peak noise 
exposure. The amount of attenuation present for 
these different exposure levels is referred to as the 
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High-level impulse sounds
How well will your hearing protector perform?

High-Definition 
Electronic Earplugs

•  Allows natural hearing. Automatically 
provides 15-dB hearing protection  
when noise exceeds safe levels

•  Blocks loud impact noise

•  Designed for use in  
high-noise environments

•  Protects hearing from unsafe  
sound levels, even at maximum  
volume on portable players
sound levels, even at maximum  

etymotic.com

The most trusted name in  
high-fidelty hearing protection

ISHN 2014 Readers’ Choice Award 
ASSE 2014 Attendee Choice Award

http://awards.ISHN.com
Enter online and learn more at 

Submit your EHS product(s) in 50+ award categories. ISHN 
readers and ASSE attendees vote for their favorites. Each entry 
is your chance for recognition in both awards programs!*
*Must exhibit at Safety 2014 to participate in Attendee Choice Awards.   **Safety 2014 exhibitors in
these two categories provide only an 8x10 product photo with a product catalog and/or spec sheet.

2 AWARDS PROGRAMS IN 1!

2014 Readers’ Choice Award ISHN 2014 Readers’ Choice Award 2014 Readers’ Choice Award 

Enter just one product for your chance to win 
both awards programs!*

The attenuation of a 
typical earplug, ear muff 
or canal cap will not be 
the same for low-level 
noise as for high-level 
impulse interaction with 
the protector.
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PROTECT THE HEAR AND NOWPROTECT THE HEAR AND NOWPROTECT THE HEAR AND NOW

Phone: 1-877-723-4267 |  Email: sales@radians.com
www.protectthehearandnow.com

Radians’ line of USA-manufactured foam earplugs delivers comfort and confidence for 
workers. The soft, low-pressure foam formulation ensures both a comfortable fit and 
effective hearing protection in the most demanding environments. Because hearing 
testing is performed in Radians’ new acoustical lab, recently accredited by the National 
Voluntary Laboratory Accreditation Program*, you can feel confident about the performance 
of all our hearing protection products. From earplugs to earmuffs, Radians has you 
covered—hear the difference. Contact us today to place an order.

BRING ON THE NOISE

*
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Impulsive Peak Insertion Loss, abbreviated as IPIL. 
Insertion Loss is the terminology given to a certain 
type of attenuation that is characterized by measur-
ing noise levels with and without some type of bar-
rier in place with the difference of the noise levels 
with and without the barrier forming the basis for 
the Insertion Loss metric. IPIL5 is very similar to the 
EPA’s proposed IMPULSE rating.6

Use and understanding of IPIL and NRR
Several different methods to use the NRR to estimate 

the protection provided exist, and all utilize some meth-
od of ‘de-rating’ the NRR and the resultant protected 

noise exposure.  No known derating method exists for 
the IPIL.  Specifics for recommended NRR derating can 
be found on both OSHA and NIOSH resources.7,8 

Example of use of a protector with NRR of 26, and 
IPIL of 37.3/44/42. 

Peak impulse SPL of the noise: 150 dB
Estimated protected exposure with no derating 

using NRR:  150 – 26 = 124 dB
Estimated protected exposure using IPIL: 150-44 = 

106 dB 
Regardless of whether EPA finalizes its proposed 

regulation requiring an IMPULSE NRR, the hearing 
protector consumer should understand the distinctions 
between IPIL and NRR and how IPIL may be applied to 

estimate one’s exposure. It behooves the user of hearing 
protection to understand how to interpret use of IPIL as 
it pertains to estimating the hearing protection received 
when selecting and using hearing protection products for 
protecting high-level impulsive sounds. 

There is really no known relationship between the 
NRR results, generated at linear acoustics lev-
els, and the IPIL results generated at gunshot-
like, non-linear acoustics levels. This makes the 
NRR on the product label somewhat irrelevant 
to understanding the attenuation potential for 
these types of sounds. No matter if one pays 
attention to NRR or IPIL, the hearing protection 
device user should exercise great care to fit the 
hearing protector according to the manufac-
turer’s instructions.

Bottom line
NIOSH has recommended that hunters and 

shooters wear dual protection, earmuffs and 
plugs, when engaging in target practice and 
recreational shooting. The levels at the eardrum 
when using a single protector are close to the 
recommended maximum exposure limit of 140 
dB peak sound pressure level. When hunting 
in the field, electronic protectors will provide 
adequate protection against a limited number of 
impulses. Electronic protectors will affect one’s 
ability to localize sound compared to wearing 
no hearing protection whatsoever, but they can 
also enhance the ability to hear faint sounds 
outdoors that may compensate for the change in 
localization capability. 

Pay attention to the protection performance 
as expressed by both the NRR and the IPIL. 
With non-electronic devices, a low NRR means 
that one will be able to hear faint sounds, while 
a high-level IPIL indicates the protection from 
the impulse noise exposures. Electronic devices 
with higher NRR allow the user to hear low-
level sounds through amplification, while limit-
ing amplifying high-impact sounds.

Scott Lake, MSE, COHC is manager - 
DefendEar engineering and technical sales, 
Westone Laboratories, Inc., www.westone.com.
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The best choice for
industrial noise
measurement

Optimus Red noise meters from  
Cirrus are the best choice to meet 
industrial noise regulations

3 Simple, efficient and easy to use

3 Trusted by professionals worldwide

3 Measure everything you need

Optimus noise meters benefit from:

3 Three simultaneous integrators to 
 cover all applications

3 A real-time octave band analyzer for a  
 wide range of noise control functions

3 A clear, color screen so you can see 
 everything you need, in all conditions

Visit www.noiselevelmeter.com
to find your nearest distributor 

or email sales@cirrusresearch.co.uk
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The power to protect your world.SM

Introducing the all-new 3MTM PeltorTM Earmuffs X Series, 
featuring a wide range of attenuation levels that help meet 
hearing protection needs for most industrial applications.  

3M developed the new 3M Peltor X Series earmuffs based 
on design, comfort and attenuation. In addition to the 
simplicity of use and ease of identification, the X Series 
earmuffs set a new standard for over-the-ear protection. 

To learn more, scan the QR code to go to  
3M.com/PeltorXSeries or contact your 3M 
representative for more information.

Attenuation
Groundbreaking

© 2013 3M. All rights reserved. Peltor is a trademark of 3M Svenska AB, 3M and The Power to Protect Your World are trademarks of 3M Company, used under license in Canada.

X1 X2 X3 X4 X5

• Modern, attractive low-profile design

•  Twin headband design for outstanding  
balance and comfort

•  Electrically-insulated (dielectric) wire headband

•  New innovative foam earcup inserts and spacers  
that help improve attenuation

Plus all other features around protection, comfort  
and design make the X Series highly versatile.

Standard
and Protection

in Design, Comfort
A new

X SeriesX SeriesX SeriesX Series
Groundbreaking
X Series

Groundbreaking

15% Off Introductory Offer
Detection  Protection  Validation

XSeries_ad_ISHN_10_13.indd   1 10/16/13   9:30 AM
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BY CHUCK ASHELIN

It can be easy to underestimate the importance 
of hearing protection when working with and 
around machinery and processes that can cause 

much more immediate injury. However, reducing 
noise levels in the workplace, especially in a manu-
facturing or industrial setting, is an important safety 
issue. Permanent hearing loss can result from expo-
sure to noise levels in excess of 90 dB over the course 
of time.

These noise levels are unfortunately pretty common 
in facilities with assembly and machine tool opera-
tion; process equipment such as pumps, compressors 
and blowers; material handling equipment like con-
veyors and fork trucks; and the regular use of power 
hand tools like saws, grinders and drills. OSHA 
estimates more than 30 million workers in industrial 
settings are exposed to hazardous levels of noise each 
year in the U.S.

In addition to long-term damage, OSHA warns that 
excessive noise can cause physical and psychological 
stress, reduce productivity, interfere with communica-
tion and concentration, and contribute to workplace 
accidents and injuries.

Common noise control methods
Due to the dangers of extreme sound levels, OSHA 

requires employers to limit employee noise exposure to 
90 dB or less on an 8 hour time-weighted average basis.

There are many options when it comes to noise 
control in an industrial environment. Redesigning or 
replacing loud equipment with new, quieter models 
is one option. But it’s not always possible due to 
the cost or availability of quieter equipment. Some 
noisy machines can be modified with isolation 
pads or vibration dampeners to reduce or vanquish 

excessive sound. Encasing machines in 
sound-absorbing enclosures or materials is 
another option.

Another possibility is to implement noise 
reduction barriers. Typically these barriers are 
rigid, insulated walls or partitions strategically 
placed to block the path of transmitted sound 
waves, and absorb and scatter them, reducing 
the total sound power level (dB) that actually 
reaches the affected employees.

Finally, personal hearing protection for indi-
vidual employees, such as earplugs or ear muffs, 
can defend against excessive noise levels. They are 
effective noise protection when worn (and properly 
fitted), but they can also hinder audible communica-
tion between employees. In facilities where hearing 
protection is required, OSHA mandates regular hear-
ing testing of affected employees.

Controlling facility noise 
with a new approach

Another option similar to rigid, permanent walls 
is sound-attenuating curtain walls. Acoustic curtain 
walls have Sound Transmission Coefficients ranging 
up to 30+, making them an effective alternative.

Acoustic curtain walls normally consist of two 
layers of a woven, coated fabric surrounding one or 
more layers of various insulating materials. These 
materials might include fiber batting (polymer or 
glass), open cell foam, or densified “loaded” vinyl or 
other flexible polymer sheet material.

Each component plays an important role in reduc-
ing sound levels encroaching on the curtain surface. 
The mass loaded vinyl sheet in a sound curtain is 
more effective in reducing lower frequency noise than 
the other components (low frequency sound is best 
absorbed or deflected with high density solid materi-
als). Fiber batting is effective in reducing sound at mid 
to higher range frequencies. Open cell foam (like a vis-
coelastic) will also offer noise reduction over a range 
of frequencies, but care must be taken to make sure the 
foam used is effectively treated for flame retardance.

The interior core of a typi-
cal sound curtain will consist 
of a layer of sound-dampen-
ing, loaded vinyl and a layer 
of antimicrobial polyester 
batting as an additional sound 
buffer that also serves to fill 
out and maintain the body of 
the panel. This core is cap-
tured between two outer lay-
ers of 18-oz. flame retardant 
vinyl, available in a number of 
colors for aesthetics.

Typically, the loaded vinyl 
side of the core is positioned 
facing the offending noise 
source, between the source and 
the desired ambient sound area. 
In a completed installation, 
the wall acts to trap the sound 
in a specific area and limit the 
migration of the sound to the 
ambient employee areas.

Flexible acoustic cur-
tain walls offer a relatively 
new approach to providing 
employee safety and comfort 
when it comes to noise levels 

in a commercial or industrial facility. These fabric 
curtains can be effectively used for noise source 
insulation, as well as for noise path insulation. Noisy 
machines can be wrapped in flexible sound curtains, 
like a “blanket.” They can also be attached to a close 
quarters support frame around the equipment.

Larger sound enclosures can be formed using these 
curtains, including complete rooms or separating 
walls. In a typical application of this sort, a metal 
mounting angle is installed across or along a run of 
the roof supporting bar joists (welded, clamped or 
bolted), and the insulated curtain is simply screwed 
to this angle along its top edge using self-drilling 
screws. The curtains are normally made of 5-foot-
wide panels and have vertical Velcro attachment hems 
to join multiple panels, creating a full width curtain.

Flexibility of curtain walls
In addition to their excellent noise reduction per-

formance, flexible curtain walls as noise barriers offer 
other advantages, like their flexibility.

Curtains can be configured to fit virtually any inte-
rior space and require significantly less time to set 
up than to build permanent walls. Individual fabric 
panels of virtually any length are interconnected with 
Velcro to form each continuous wall.

Curtain walls also can be reconfigured easily to 
adapt to changing production demands and floor lay-
outs. It’s easy to add to or enlarge an initial curtain 
wall installation. If source sound levels increase for 
any reason, it is simple to add a second layer of flex-
ible sound curtain to an existing one, or even to aug-
ment an existing rigid wall (a fairly common applica-
tion). Also, these fabric-covered walls can be easily 
cleaned with simple detergent and water.

Flexible sound curtains not only insulate against noise 
transmission, but can simultaneously be effective at pro-
viding thermal insulation, preventing condensate or frost 
buildup, and light blocking, if desired.

Chuck Ashelin is engineering manager for 
Zoneworks. A 15-year industry veteran, he holds 
a bachelor’s degree in chemical engineering. For 
more information on Zoneworks products, call 
800-553-4834 or visit www.zoneworks.com.
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Bringing the
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curtain down
Contain industrial noise 
with acoustic curtain walls

A  Safety
for your  
ears.

Your custom defense against hearing loss. 
By Westone

Pick  your  defense  at 
westone.com/defendear

Or     Call    800.525.5071

HELPHELPfor healthy hearing
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Find the one that’s right for you
surefi re.com/hearingprotection-ISHN THE WORLD’S ULTIMATE HEARING PROTECTION™

¼ FILTERED or FULL-BLOCK
Filtered models (EP3 Shown) allow hearing 
of conversations. Full-block models 
maximize protection.

¼ PATENTED EARLOCK® RINGS
Provide comfortable, secure � t 
ensuring proper protection

¼ COMFORTABLE STEMS
Soft-polymer � anged or foam-tipped 
models provide all-day comfort and 
protection. (Flanged EP3 Shown)

Colors: clear, orange, and black. Blue only available for metal-infused EP8 & EP9 earplugs.

EARLOCK®
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Sonic Defenders®—which feature patented, secure-� tting EarLock® 

retention rings—are simply the most advanced, comfortable, and longest-
lasting earplugs. They are molded from a soft, hypoallergenic polymer that 
provides all-day comfort. There are � ltered and full-block models to � t your 
work site needs. And Sonic Defenders last for months, so they’ll actually save 
you money. Safeguard your hearing with the ultimate protection. Never settle.
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ULTIMATE FIT & COMFORT.
REUSABLE. INDISPENSABLE.
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Just push & twist to find your fit
Glide earplug’s unique multi-curved stem rotates for a custom fit.  Plus 
its large handle makes insertion and removal easy. The soft triple flange 
Trio model can be washed and reused and the smooth, non-irritating pod 
on the Foam model delivers an exceptionally comfortable seal. Glides are 
made in U.S.A. and, like all Moldex products and packaging, are 100% 
PVC-Free for a greener alternative.  Call (800) 421-0668, ext. 550.
www.moldex.com/glide.  Circle 288

Foam-tipped earplugs
SureFire EP7 Sonic Defenders® Ultra filtered foam-tipped earplugs with 
patented EarLock™ by SureFire® retention rings provide secure fit, 
ensuring proper protection. Replaceable Comply™ Canal Tips offer supe-
rior protection and comfort. Open Filter Caps allow the hearing of ambi-
ent sounds while providing protection. For more info: www.surefire.com/
hearingprotection.  Circle 284

Clear communications in extreme noise
Aegisound manufactures military and industrial products that provide 
head protection, hearing protection, and clear communications in noise 
levels to 150 dB. The Argonaut™ IC2, the world’s first digital noise can-
celing remote speaker microphone (RSM), is intrinsically safe and delivers 
intelligible communications in noise fields exceeding 120 dB, using our 
custom or generic earplugs. Aegisound, www.aegisound.com, (866) 
951-1027.  Circle 281

Fit-testing program iPad® app
INTEGRAfit iPad® is a quantitative fit-testing program for any brand of Hearing Protection Device 
(HPD). Quick setup — download the app to your iPad®. Audiometer version is also available. 
Designed and calibrated to be used with a special set of headphones (sold separately). No more reli-
ance on NRR ratings. Data is useful in work-related determinations. Works with any brand of earplug, 
including customs. Includes compliance and training modes. HPD Fit Testing has been endorsed by 
the National Hearing Conservation Association (NHCA) and OSHA. Visit Workplace Integra at www.
workplaceintegra.com, call 888-WPI-0001 or email info@wpintegra.com. Circle 280

On-site health testing
Since 1974, ASI has provided mobile on-site health testing to industry, 
specializing in hearing conservation and respiratory protection programs. 
Through listening to our customers, our national growth has led us to 
offer a full line of health and testing services for both small and large 
companies. Each ASI employee is trained to put our customers first in 
quality and customer satisfaction. ASI Health Services, 800-766-5167, 
info@asihealthservices.com, www.asihealthservice.com.  Circle 282
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3M™ Peltor™ WS™ 100 Headset
3M™ Peltor™ WS™ Series Headsets help reduce exposure to loud 
sounds and enhance worker safety by making it easier to hear conversa-
tion, warning signals and approaching vehicles. The output is limited to 
82 dBA. Also available in folding headband and hardhat mount model. 
3M, www.3M.com. Circle 285

Sound level meters
The Optimus Sound Level Meters from Cirrus Research are the ultimate 
in noise measurement instruments and there’s an Optimus sound level 
meter to meet your needs. Everything is measured simultaneously and 
with a 120dB range, a high-resolution color display and an ergonomic 
design, an Optimus gives you the information you need. Read more about 
the Optimus Sound Level Meters at www.noiselevelmeter.com. 
Circle 286

NRR 30 earmuff
Nextera® is an eye-catching, U.S.-made premium earmuff with a con-
temporary design that provides as much style as it does comfort and 
protection. Its four-point articulating cup and hand-sewn pillow headband 
combine with TASCO’s next-generation ear cup technology to provide a 
certified 30 decibel noise reduction rating. The Nextera® was tested in an 
independent, NVLAP accredited facility. TASCO Corp., www.tascocorp.
com, (800) 343-2311. Circle 287

http://awards.ISHN.com

ISHN 2014 Readers’ Choice Award 
ASSE 2014 Attendee Choice Award

Enter online and learn more at 

Submit your EHS product(s) in 50+ award categories.
ISHN readers and ASSE attendees vote for their 
favorites. Each entry is your chance for recognition in 
both awards programs!*
*Must exhibit at Safety 2014 to participate in Attendee Choice Awards.   **Safety 2014 exhibitors in these two categories provide only an 8x10 product photo with a product catalog and/or spec sheet.

2 AWARDS PROGRAMS IN 1!

ISHN 2014 Readers’ Choice Award 

EXPANDED AWARD CATEGORIES IN 2014: 
• Absorbents  • AEDs/CPR • Apparel  • Cutters & Safety Knives 
• Drug Testing/Kits • Emergency Eyewashes** • Emergency Showers** 
• Eye/Face Protection • Fall Protection • First Aid Kits • Foot Protection 
• Hand Protection • Head Protection • Hearing Protection • Heat Stress 
• Incentives/Recognition Programs • Industrial Hygiene • Lighting 
• Lockout-Tagout • Matting • MSDS Management 
• OSHA Compliance Software • Respiratory Protection 
• Signs, Labels, Tags • Skin Protection • Training

*Must exhibit at Safety 2014 to participate in Attendee Choice Awards.   **Safety 2014 exhibitors in these two categories provide only an 8x10 product photo with a product catalog and/or spec sheet.

2014 Readers’ Choice Award 
ASSE 2014 Attendee Choice Award

2014 Readers’ Choice Award 

 Foot Protection 
 Heat Stress 

Enter just one product for your chance to win 
both awards programs!*
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