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Presenter
Presentation Notes
Chris Jones presented the regulations our IH Department adheres to, Sonya Seward explained how we assess noise exposures via field work and data analysis.  Now that we have all this information the next step is to Control Noise Exposures.




Hierarchy of Controls: 
 Engineering Controls 

 Administrative Controls 

 Personal Protective Equipment (PPE) 

Presenter
Presentation Notes
A.  Engineering Controls: 
1. The best way to protect personnel is through engineering controls.  An example we can all relate to is the exhaust system on a car.  It not only prevents carbon monoxide from entering the interior of the car, but it also reduces the noise levels.  You can hear a car a mile away that has a bad muffler/exhaust system.
2. Other ways to engineer out noise is to move noise hazardous equipment outside the work area.
3. But, a lot of the noise personnel are exposed to cannot be removed as with grinding, blasting, and flight line operations.
B.  Administrative controls:
An administrative control would be to limit the time of exposure.  But DoD states that if the sound pressure level exceeds 85 dBA , hearing protection is required.
PPE:
So, in the world of noise, PPE trumps Administrative Controls and is our second means of controlling personnel exposures to noise. 



DoD 6055.12 
DoD Components should assess the 
adequacy of hearing protection, using 
any generally accepted method for 
assessing attenuation ... 

Presenter
Presentation Notes
How do we assess the adequacy of hearing protection, We use the EPA requirement that hearing protective devices shall be labeled with a Noise Reduction Rating, better known as the NRR value.



Noise Reduction Rating  
(NRR) 

Presenter
Presentation Notes
Here we have to sets of plugs.  Sparkplugs with an NRR of 33 and Elvex Quatro with an NRR of 25.  These ratings are obtained via laboratory controlled settings, using manakins or people – with the hearing protection inserted by the technician.  

The National Institute of Occupational and Safety Health (NIOSH), OSHA, and the American Board of Industrial Hygienist (AIHA) “The Noise Manual” all agree that NRR values need to be derated in order to reflect real-world performance.
This derating (reduction) provides attenuation values more realistic for the workforce.  Our Department utilizes the OSHA derating formula.



Using NRR values you can 
Calculate the “Real World” 

Attenuation of Hearing Protective 
Devices (HPDs) 

Presenter
Presentation Notes
The following slides present the OSHA derating formulas.



Single hearing protection: 
         (NRR – 7)  0.5  
NRR of 33 dB =  (33 – 7) x 0.5 = 13 dBA 

NRR 
33 dB 

 

Derated 
NRR 

13 dBA 

Hearing protection 
adequate up to a 
TWA of 98 dBA 

Presenter
Presentation Notes
First you subtract 7 from the NRR – this 7 dB correction accounts for use of the NRR with the A-weighting scale instead of the C-weighted sound levels.
You then reduce the value by 50%.
This formula takes the NNR of 33 dB reduces it to a 13 dBA attenuation.
To determine the adequacy of the hearing protection you add the OEL to the attenuation.  85 + 13 = 98.  Remember, the DoD OEL is > 85 dBA – we have rounded off our numbers for ease of presentation – 84.9 is rounded off to 85.



Double hearing protection: 

                (use the higher NRR of the two HPDs) 

Plugs NRR = 33 dB and Muffs NRR = 25 dB 

NRR of 33 dB =  [(33 – 7) x 0.5] + 5 = 18 dBA 

 
Highest 

NRR 
33 dB 

 

Derated 
NRR 

18 dBA 
(double 

HP) 

Double hearing 
protection 

adequate up to a 
TWA of 103 dBA 

 

     [(NRR – 7)  0.5] + 5  

Presenter
Presentation Notes
For double hearing protection you use the same formula for single hearing protection but now you add 5 dBA to the attenuation to account for the added hearing protective device  NOTE:  When using this formula you derate the higher of the two HPDs  and then add 5.




Items to consider when  
Selecting Hearing 

Protection 
 Attenuation required 

 Ease of use 

 Fit 

 Comfort 

 Durability 

Remember, some personnel will have to wear 
hearing protection for 8 hours. 

Presenter
Presentation Notes
Attenuation required – you need to know what attenuation you need in order to obtain hearing protective devices that will protect the worker. Purchasing an HPD with a low NRR may not protect the worker for 8 hours, then you would have to limit  the exposure time (administrative control) which could reduce production.
Ease of Use, Fit, Comfort – these three could determine whether or not the worker wears his/her hearing protection, and whether or not is worn correctly.
Durability – If using disposables this is not a problem, but when selecting muffs or non-disposable HPD you want something that will take abuse and keep on ticking.




DoD 6055.12 
Hearing protection must be capable of 
attenuating worker noise exposure 
below an 8-hour Time Weighted 
Average (TWA) of 85 dBA.  If hearing 
protectors do not provide sufficient 
attenuation, administrative controls are 
required. 

Presenter
Presentation Notes
As previously stated, providing workers with the lower NRR could result in requiring Administrative Controls, the dreaded STAY TIME calculation, thus reducing productivity or increasing your workforce.

We use the previous formulas to assess the adequacy of HPDs.
Once you know the Time weighted average (Noise dosimetry) and the NRR provided to the workforce you can determine what hearing protection is required.

We no longer use the NAVY (OPNAV 5100.23G) which stated that single hearing protection is required for Sound Pressure Levels greater than 84 dBA  and 140 dBpeak and double hearing protection for Sound pressure levels greater than 104 dBA.  

Although DoD states that hearing protection is required for sound pressure levels greater than 85 dBA or 140 dBpeak – it  requires hearing protection to be determined by reducing  the Time weighted average below 85 dBA.



Determining the adequacy 
of Hearing Protective 

Devices (HPDs) provided: 
We will be using the following hearing protective devices 
for the slides that follow in verifying the adequacy of 
hearing protection: 

Moldex Sparkplugs:   NRR = 33 dB 

Muffs:  NRR = 25 dB 

Presenter
Presentation Notes
In the following slides will determine the adequacy of the hearing protective devices provided to personnel using
Moldex Sparkplugs with an NRR of 33
And
Muffs with an NRR of 25



Example 1:  Woodworking operation: 

95th percentile = 95 dBA 

Plugs NRR 33 dB          Muffs NRR 25dB 

Derated NRR Plugs = (33 - 7) x 0.5 = 13 dBA 

Plugs adequate up to a TWA of 98 dBA – plugs are adequate  

Derated NRR Muffs = (25 – 7) x 0.5 = 9 dBA 

Muffs adequate up to a TWA of 94 dBA – muffs are NOT 
adequate for this operation 

 

 

Presenter
Presentation Notes
From the data presented by Ms. Seward in the woodworking operation we were given a 95% tile of 95 dBA.

Derate the NRR of the plugs and we get an attenuation of 13 dBA which is adequate up to a TWA of 98 dBA – add 13 dBA to 85 dBA, remember, we have to reduce the exposure below 85 dBA but for ease of presentation we are rounding off 84.9.

When we derate the Muffs we get an attenuation of 9 dBA, which is adequate up to a TWA of 94 dBA – Muffs are not adequate for this operation.



Example 2:  Metal Grinding Operation: 

95th percentile of 102 dBA 

Plugs NRR 33 dB          Muffs NRR 25dB 

Derated NRR Plugs = (33 - 7) x 0.5 = 13 dBA 

Plugs adequate up to a TWA of 98 dBA 

Available NRR 33 dB is NOT adequate - use double hearing 
protection 

Derated NRR for Double Hearing Protection – use highest 
NRR of the two HPDs  (Plugs NRR 33 dB): 

                 (33 - 7) x 0.5 + 5 = 18 dBA 

Double hearing protection adequate up to 103 dBA – Double 
hearing protection provided is adequate. 

 

Presenter
Presentation Notes
With the metal grinding operation we have a 95% tile of 102 dBA

As previously calculated, the plugs are adequate up to 98 dBA, which will require the use of double hearing protection.

Our double hearing protection gives us an attenuation of 18 dBA, which is adequate up to 103 dBA.
Double hearing protection is adequate for this operation.



Example 3:  Blasting Operation: 

95th percentile = 113 dBA    

Plugs NRR 33 dB          Muffs NRR 25dB 

From a previous slide Plugs adequate up to a TWA of 98 dBA 
Use double hearing protection 

Derated NRR for Double Hearing Protection – use highest 
NRR of the two HPDs (Plugs NRR 33 dB): 

                     (33 - 7) x 0.5 + 5 = 18 dBA 

Double hearing protection adequate up to 103 dBA – Double 
hearing protection provided is NOT adequate. 

Administrative controls required   

 

 

Presenter
Presentation Notes
Now the big NOISE – Blasting operations.
A 95% tile of 113 dBA .
From the previous slides we already determined that the hearing protective devices we provide to the worker are adequate up to 103 dBA, which means that the double hearing protection we provide to the workers is inadequate.  
Here is where administrative controls come in to play.  The only way to reduce personnel time weighted average  below the DoD criteria of 85 dBA, with the hearing protection we are providing, is to reduce the amount of time the worker is exposed to noise. – Admistrative Controls are required.




Calculating Stay Time 
(Administrative Control) 

Formula for calculating Stay Time: 

                480 (min)  2 ^ ([TWAm – 85]  3) 

Previous slide: 95th percentile = 113 dBA and NRR for double 
hearing protection is 18 dBA 

113 dBA – 18 dBA = 95 dBA (modified TWA,  TWAm) 

480 (min)  2 ^ ([95 – 85]  3) = 48 minutes 

 

No exposure to noise for the remaining work shift 

Presenter
Presentation Notes
Calculating Stay Time:
The 2 in the formula is from the “doubling rate”  -  meaning that for each 3 dBA increase, you reduce your stay time by a factor of 2, and for each 3 dBA you decrease the noise exposure you double your stay time. 
The following times would result in a TWA of 85 dBA.
85 dBA for 8 hours, 88 dBA for 4 hours,91 dBA for 2 hours,94 dBA for 1 hour
97 dBA for ½ hour

TWA m is the modified TWA ----meaning the TWA minus the attenuation

The 3 in the last part of the formula is from “3 dB doubling rate”
The end result – the blaster can be exposed to noise for 45 minutes, with no exposure to noise for their remaining work shift.
Your only options would be to obtain higher NRRs and recalculate Stay Time or increase the work force.
For a TWA of 113 dBA you would need an attenuation of 28 dBA, which equates to the higher of the two NRRs of hearing protective devices to be 53 dB – have not seen this on the market.



Or you can use an Excel 
program to make things 

simpler! 

Presenter
Presentation Notes
You can do the calculations by hand or use the following EXCEL program that will do the calculations for various NRRs and TWAs in a matter of seconds.

After viewing the EXCEL program, if you would like a copy – Free Copy – you can call me or email me at 



If you have any questions or 
would like a copy of the 

EXCEL program… 

 

Call 757-953-8925  

mailto:JAMES.HATSTAT@MED.NAVY.MIL�


References: 

 AIHA “The Noise Manual”, 5th edition (2000) 

 ANSI S3.19 (1974) 

 DoD INST 6055.12, Hearing Conservation 
Program (12/03/10) 

 OPNAV 5100.23G 

 NIOSH “Hearing Protector Device Compendium” 

 OSHA, 29CFR 1910.95 General Industry 
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