
NOISE REDUCTION RATING (NRR) 
EXPLAINED  

Introduction Did you know the sound of gunfire is the most hazardous non-occupational noise that Americans are 

exposed to? It's possible that a single shot with an unprotected ear can lead to immediate and permanent hearing 

loss, often accompanied by tinnitus (ringing, hissing or humming in the ears). Just because you might have shot 

without protection in the past, and without apparent hearing loss, does not mean you might not get hurt the next 

time. A dangerous sound is anything over 85dB. Most gun shots average a dB level of 157. It's important to wear 

hearing protection every time you shoot a gun to avoid possible hearing damage. 

44 Revolver:  170 dB 

45 Automatic:  165 dB 

M-16:  160 dB 

.357 Revolver:  160 dB 

12 Gauge Shotgun:  155 dB 

.38 Revolver:  150 dB 

.22 Rifle:  145 dB 

Immediate Hearing Loss:  120 dB 

Probably Hearing Loss:  100 dB 

Long Term Exposure Risk:  85 dB 

 

NRR 

Noise Reduction Rating (NRR) is a unit of measurement used to determine the effectiveness of hearing protection devices 

to decrease sound exposure within a given working environment. Classified by their potential to reduce noise in decibels 

(dB), a term used to categorize the power or density of sound, hearing protectors must be tested and approved by the 

American National Standards (ANSI) in accordance with the Occupational Safety & Health Administration (OSHA). The 

higher the NRR number associated with a hearing protector, the greater the potential for noise reduction. 

How does NRR change decibels of exposure? 

When hearing protection is worn, your level of exposure to noise is based on the NRR rating of the protection device being 

used. Keep in mind, however, that while the NRR is measured in decibels, the hearing protector being used does not 

reduce the surrounding decibel level by the exact number of decibels associated with that protector’s NRR. For example, if 

you are at a rock concert where the level of noise exposure is 100 dB and you are wearing earplugs with an NRR 33dB, 

your level of exposure would not be reduced to 67 dB. Instead, to determine the actual amount of decibel deduction 

applied (when decibels are measured dBA which is the most common), you take the NRR number (in dB), subtract seven, 

and then divide by two. Given the previous example, your noise reduction equation would look like the following: (33-7)/2 

= 13. This means that if you are at a rock concert with a level of noise exposure at 100 dB and you are wearing a hearing 

http://www.ansi.org/
https://www.osha.gov/


protector with an NRR 33 dB, your new level of noise exposure is 87 dB. If you are wearing a product with an NRR of 27 it 

would deduct 10 decibels (27-7/2=10). 

*To maximize noise reduction, hearing protectors must be worn properly. 

How does wearing dual hearing protectors change NRR? 

When hearing protectors are worn in combination (i.e. earplugs AND earmuffs), rather than adding the two NRR numbers 

together, you simply add five more decibels of protection to the device with the higher NRR. For example, using 3M™ E-A-

R™ Classic Earplugs (NRR 29) with 3M™ Peltor™ H7 Deluxe Earmuffs (NRR 27) would provide a Noise Reduction Rating of 

approximately 34 decibels. 

 

What is considered excessive noise? 

While the amount of on-the-job noise exposure can be determined through various testing devices, excessive noise is 

generally defined as exposure to 85 or more decibels of sound over an 8 hour period.According to OSHA,hearing protection 

is required for all employees at this degree of exposure. This OSHA Action Level, however, will vary depending upon the 

decibel level of the surrounding environment. For example, if a worker is exposed to 100dB in a 2 hour period, he or she is 

also required to wear hearing protection. Each hearing protector product is required to meet the ANSI S3.19-1974 testing 

of NRR levels. 

In all cases where the sound levels exceed the values shown below, a continuing, effective hearing conservation program 

should be administered. 

 

http://www.coopersafety.com/product/3m-e-a-r-classic-earplugs-310-1001-1319.aspx
http://www.coopersafety.com/product/3m-e-a-r-classic-earplugs-310-1001-1319.aspx
http://www.coopersafety.com/product/3m-peltor-h7-deluxe-earmuffs-h7a-1577.aspx


 

 

 

 

For a better grasp of industry standards, here are a few of the most common producers of noise levels that OSHA 

considers to be dangerous: lawnmowers, rock concerts, firearms, firecrackers, headset listening systems, motorcycles, 

tractors, power tools and industrial machinery. The use of hearing protection is strongly recommended during continued 

exposure to any of the previously listed environments, as all can deliver sounds in excess of 90 decibels. 

Painful: 

150 dB = Rock Concerts at Peak 

140 dB = Firearms, Air-Raid Siren, Jet Engine 

130 dB = Jackhammer 

120 dB = Jet Plane Take-off, Amplified Music at 4-6 ft., Car Stereo, Band Practice 

Extremely loud: 

110 dB = Machinery, Model Airplanes 

100 dB = Snowmobile, Chain saw, Pneumatic Drill 

90 dB = Lawnmower, Shop Tools, Truck Traffic, Subway 

Very loud: 

80 dB = Alarm Clock, Busy Street 
70 dB = Vacuum Cleaner 

60 dB = Conversation, Dishwasher 

Moderate: 

50 dB = Moderate Rainfall 

40 dB = Quiet room 

Faint: 

30 dB = Whisper, Quiet Library  

Save Your Hearing  Exposing yourself to high decibel environments can result in permanent damage to your hearing. In 

the event you find yourself in one of these environments, protect yourself with the proper hearing protection.  

How does exposure time affect my hearing protector requirements?  

 The hearing damage criteria established by the OSHA noise regulation takes into 

consideration the noise level and the exposure time. An exposure to 90 dB for eight hours 

is considered to be safe by OSHA, but it is recommended that you always use hearing 

protection when exposed to 100dB or more, even if the exposure is short. The exposure is 

doubled for every increase of 5 dB, as defined by OSHA. (Physically the sound pressure 

level doubles every 3 dB). The table below will explain the relationship between noise level 

and exposure time.    



Noise level    Maximum exposure time    Comment    

90 dB 8 hours - 

95 dB 4 hours - 

100 dB 2 hours - 

105 dB 1 hour Use hearing protection, any exposure 

110 dB 30 minutes Use hearing protection, any exposure 

115 dB 15 minutes Use hearing protection, any exposure 

What exposure limits are established for impact noise (such as gun fire)?  

U.S. Military Standard 1474D, Requirement 4 deals with impact noise and establishes risk 

criteria in the way of maximum number of exposures to impact sounds at different sound 

levels, as well as pulse length (the duration of the impact sound, measured in  

milliseconds). The table below is a simplification of the military requirements, that does 

not take into consideration the pulse length. The table is therefore more conservative than 

the Military Standard.  

- Maximum permissible number of exposures per day 

Impulse noise Limit No Protection 
Either Plugs or 

Muffs 

Both Plugs and 

Muffs 

140 dB Unlimited Exposure Unlimited Exposure Unlimited Exposure 

 160 dB 0 2,000 40,000 

167 dB 0 100 2,000 

173 dB 0 5 100 

How do I select a hearing protector with adequate attenuation for my noise 

situation?  

You need to know the approximate noise level of the environment you are seeking 

protection against. The decibel (dB) level can be measured with a sound level meter. This 

works fine in professional environments, but homeowners and consumers can use 

estimates and common sense. Most equipment and machinery used by homeowners, such 

as lawn mowers, chain saws, line trimmers and similar devices do not produce sounds in 

excess of 100dB. In addition the exposure time is usually limited to a couple of hours.  

If you use a tool that produces 100 dB, and plan to use it for an hour or two, and you use 

an average hearing protector with a 25 dB Noise Reduction Rating, you will be more than 

adequately protected. Of course, if you also are exposed to noise at work, you must take 

this into consideration, since it is your total daily dose that matters. To calculate your 

exposure the EPA noise regulation advises that you deduct the NRR from the noise level. 



 Example, the tool and hearing protector discussed above: 100 dB - 25dB = 75 dB at 

the ear. 

 For professional applications, when the noise level is known in dB(A), OSHA 

advises that the NRR be reduced by 7 dB: 

 Example: 100dB(A) - (25 - 7)dB = 82dB at the ear. 

 OSHA may also require a 50% reduction of the NRR after the above reduction: 

 Example: 100dB - (25 - 7) x 0.5 = 91dB at the ear. 

 

What are the advantages of earmuffs over earplugs and vice versa?  

Earmuffs are easier to use correctly, and therefore provide attenuation that is much closer 

to the laboratory derived NRR. Earplugs are hard or sometimes very hard to insert 

correctly, and therefore often do not provide the same attenuation in the field, as they do 

in the laboratory. This is the reason that NIOSH recommends different de-ratings for 

earplugs and earmuffs. You can read more about this subject by clicking on this link.  

An earmuff may be preferable in the intermittent environment, while an earplug may be 

the choice in a long-term exposure. An earmuff may be preferred in a cold environment, 

while an earplug may be the choice in a hot and humid environment.  

Most importantly, you should chose a protector that is comfortable and you should use it 

during the entire noise exposure. 

What is the effect of dual protection? (Use of both earmuffs and earplugs). 

This is a commonly asked question, and the answer is somewhat surprising. If you use an 

earmuff with 29 dB NRR and an earplug with 29 dB NRR, the estimated protection is 32 

dB. The physical energy of noise doubles with every three decibels. This is a physical fact. 

So if you place two machines producing 90 dB of noise, next to each others, you will end up 

with a noise level of 93 dB. In the same manner if you double up protection you will gain 3 

dB. 

The above is an estimation, and both protectors have to be used correctly to achieve this 

result. We have actually seen laboratory reports indicating that as much as 6 dB can be 

gained from combined hearing protection. However, in real life situations, it is probably 

safe to assume 3 dB. 

 

http://www.elvex.com/FAQ.htm#What are the advantages of earmuffs
http://www.elvex.com/facts06.htm

