Subj:  HEARING PROTECTION FOR SMALL ARMS RANGE PERSONNEL

Following up on our phoncon today, here is some discussion and information about hearing protectors for small arms range personnel.  I will add in some old ground for benefit of those not involved in the phone call.

First, you mentioned that your TWAs for range personnel ran something like 87 to 92dBA.  For your readings to be valid, your sound level meter must be able to integrate impact/impulse noise - not all will.  Also, you will need an all-day monitor to capture the dead times between firing (cannot just record during more intense firing periods).  That is pretty basic, and suspect you have already considered that but wanted to make sure.  Data in the range you reported does NOT establish a need for double protection based

on accumulated exposure.

The next issue to determine whether double protection is needed is whether peaks exceed 165dbP, per USMC Order 6260.1E.  That sort of small arms fire is not likely to do so.  The follow-on here is whether closely spaced impulses on a firing line behave as if they were steady state vice impact noise, and a reasonable answer for that is to look at the dosimetry.  If dosimetry predicts exposure well under 100dBA, then double protection is not required.  

From conversations with Army hearing conservation personnel, it appears that earmuffs are a much more reliable way to protect shooters than earplugs.  Virtually any earmuff is adequate protection against small arms fire.  Any earplug, properly inserted, is also effective, but the question is whether a good seal has been obtained.  With muffs you have an immediate confirmation that hearing protection is in place.  I have pulled a couple research studies from the Army Aeromedical Research Lab (found at http://www.usaarl.army.mil/techsearch.htm ).  Report 94-48 is a 1994 study titled "Actual Effectiveness of Hearing Protection in High Level Impact Noise".  It found that conventional attenuation rating scales greatly underestimate the effectiveness of HPDs against impact noise, and describes using an earmuffs with holes drilled in it that continues to be effective since the pressure wave is sufficiently dissipated.  Report 93-20 provides additional info.  

OK, now to the safety issue. Doubling up on HPDs does markedly degrade speech communication, and could be a safety issue - especially if there is any underlying hearing loss present.  Three options for protecting range personnel occur to me:

1) Use electronic earmuffs with a communication circuit, as has been initiated for range personnel at RTC Great Lakes.  The Industrial Hygiene Head at NAVHOSP GLakes is Mark Lesko at grl1mll@grl10.med.navy.mil.  He could probably tell you how that effort is working out there.  I believe they currently have a study running in conjunction with Alicia Alexander, an audiologist from Recruit Training Command, to see if hearing is being protected.

2) Use Combat Arms Earplugs, which are 2-sided plugs which protect against impact noise on one side that has a baffle in the stem, and against all types of noise on the solid plug opposite side.  I am attaching a brief description of these plugs as a ZIP file, which will hopefully not be too large for you to open.  The combat arms earplugs can be ordered against NSN 6515-01-466-2710.  I believe they are currently $5 a pair when ordered in

quantity, and plans are underway to introduce them in various sizes vice the current one-size-fits-all version.   We were somewhat concerned that combat arms earplugs could prove inadequate for the rapid-fire range environment (the concept of taking on steady state noise qualities if impulses were close together or overlapping), but our Army POC (the Army HCP Manager) feels they should work OK.  We recommend conducting some sort of focused surveillance on range personnel utilizing the combat arms plugs, querying

them regularly for temporary threshold shift/tinnitus symptoms and conducting monitoring audiograms at 6 month intervals for a year or so.  That would verify that the plugs are effective.

3) Use conventional earmuffs in single protection.

