Noise Personal Protective Equipment & Hearing Protection Controls - Requirements & Recommendations
	Certification of Hazard Assessment
Selection of BNL Personal Protective Equipment (PPE) 

for Noise & Hearing Conservation Protection
These generic PPE requirements are based on typical noise exposure situations, operations, and controls at BNL. These determinations factor in noise attenuation of PPE; comfort and fit, impact of sensory perception, human performance tendencies; and typical personnel exposure. 

Follow these requirements as a minimum, unless other less or more stringent requirements are stated in a written hazard assessment prepared by a person qualified by the Noise & Hearing conservation SME Officer to evaluate the noise exposure properties, protective characteristics of PPE, and job/exposure characteristics.
Certification by: C. Weilandics, CIH, 07/14/09 (BNL Noise and Hearing conservation SME)


A.  USE of Hearing Protection DEVICES (HPD) in high noise areaS

A1. BNL Requirement: Provide HPD to maintain the dose to the worker ≤ 85dBA TWA-8.
A2: BNL Requirement: In areas with constant or intermittent noise levels ≥ 85dBA, post the area with a caution sign requiring one of the following:
· Hearing protection at all times, 

· Hearing protection required based on operational status (e.g., When operating equipment),  

· Hearing protection required based on Time-based Administrative Controls (e.g., hearing protection required for exposure greater than ___ minutes).  Incorporate a safety factor of half the allowable exposure time per the BNL Exposure Limit,

· Combination of HPD and Administrative controls.
Recommendation: When practical, label portable equipment (capable of creating exposure ≥ 85dBA to operators under typical operating conditions) with a label requiring “hearing protection while operating this equipment” 
Recommendation: When practical, HPD should be worn in areas with constant noise sources ≥ 85dBA even when Administrative Controls are used.
Recommendation: When practical, double HPD (i.e., ear plugs and ear muffs) should be worn in areas >100 dBA even when Administrative Controls are used.
B. Acceptable types of Hearing Protection Devices (HPD):  The main types of hearing protection devices (HPD) used to protect workers' hearing are ear plugs, canal bands, and ear muffs.  All three types are acceptable for use at BNL. 

	Ear plugs:  Soft, smooth moldable foam, typically with a tapered, rounded tip to aid insertion.  Fits into and seals the ear canal; generally treated as "disposable" after each use. Some styles are reusable by a single user.  Typically Noise Reduction Rating (NRR) of 21 to 33dB.
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	Canal Bands: Headband with attached plugs that are positioned into the outer part of the ear canal and held in place by inward tension of the band. Reusable by a single user. Typically NRR of 20 to 22dB. 
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	Ear Muffs: Soft ear cushions seal around the outer ear. Ideal when frequent removal and replacement of hearing protection is necessary. Typically NRR of 20 to 30 dB. 
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C.  PROTECTION ASSIGNED TO hpd

· The ability of a hearing protection device to reduce noise is expressed as a Noise Reduction Rating (NRR). The higher the NRR, the more protective the device. A third-party certifies the NRR based on a standardized protocol. The NRR is determined under a controlled laboratory setting and does not necessarily represent the protection level workers in the field will receive. 
· Requirement: Adjust the NRR for A-weighting by subtracting 7dB from the NRR listed for the HPD.  

· Requirement: When a second set of HPD is added (i.e., ear plugs and ear muffs worn simultaneously), the NRR for the lower of the two HPD is assigned a value of 5 dBA. 


C1. BNL Requirement:  For compliance reporting, the TWA8 dBA must be below the BNL Exposure Limit (i.e., 85 dBA TWA8) based on the following:
	Compliance TWA8 dBA = Measured TWA8 dBA – (NRR-7)

	If double HPD used, 

Compliance TWA8 dBA = Measured TWA8 dBA – (NRR-7) – 5dB


C2. BNL Recommendation: For HPD selection, the TWA8 dBA should be below the BNL Exposure Limit   (85 TWA8 dBA) after subtracting the NRR- 7dB / 2, based on the following:

	BNL Recommended Protection = Measured or anticipated TWA8 dBA – (NRR-7 )/ 2

	If double HPD used, 

BNL Recommended Protection  = TWA8 dBA – (NRR-7) / 2   – 5dB



Example: The NRR applied to a typical exposure scenario:

	Example:  NRR on box of ear muffs is 29dB, and the worker exposure is 93dBA TWA8

	      Compliance TWA8 dBA      =    Measured dBATWA8 – (NRR-7)

                                                   =    93  -  (29 – 7)

                                                   =    93  -  22   

                                                   =    71 dBA

	If a second HDP is added: 

      Compliance TWA8  dBA      =  71 dBA – 5dB  =  66 dBA

	BNL Recommended Protection   =   Measured or anticipated dBATWA8 – (NRR-7) / 2                                                                                                 

                                                    =   93 – (29dB - 7db) / 2

                                                    =   93 -  11

                                                    =   82 dBA

	If a second HDP is added: 

BNL Recommended Protection  =  82 dBA – 5dB  =  77 dBA
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