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DEPARTMENT OF THE ARMY
US Ar Cor ps of Engi neers
Washi ngt on, DC 20314
DAEN- ECS

Regul ati on
No. 385-1-89
19 January 1983

Safety
HEARI NG CONSERVATI ON PROGRAM

| ssue of supplenments to this regulation by Cormmanders, Field
Operating Activities (FOA), is permitted but is not required. |If
suppl ements are issued, DIVCDR and CDR, separate FOA, will furnish
one copy of each to USACE (DAEN ECS) and ( DAEN- ASP-R) WASH, D.C.
20314; DI STCOR wi |l furnish required copies to appropriate D VCDR

1. Purpose. To prevent occupational noise-related hearing | oss anong
USACE personnel and to reduce the costs of conpensation

2. Applicability. This regulation applies to all OCE/ USACE el ements
and all field operating activities (FOA), both military and civilian
For contractor requirenents, see EM 385-1-1

3. References.

a. Departnent of Defense Instruction No. 6055.3, 8 Jun 78,
Subj ect: Hearing Conservati on.

b. Code of Federal Regulations 29 CFR 1910.95, Cccupational Safety
and Heal th Standards, QOccupational Noi se Exposure.

c. Mlitary Standard 882A, "System Safety Program Requiremnments",
28 Jun 77.

d. Mlitary Standard 1472C, "Human Engi neering Design Criteria For
Mlitary System Equipnent, and Facilities", 2 May 81

e. Mlitary Standard 1474B, "Noise Limts For Army Material", 18
Jun 79.

f. AR 385-10, The Arny Safety Program 1 Feb 79, and USACE
Suppl emrent 1.

g. AR 385-30, Safety Col or Code Markings and Signs, 18 Nov 71

h. AR 385-40, Accident Reporting and Records, 1 Sep 80, and USACE
Suppl emrent 1.
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i. TB MED 501, Hearing Conservation, Mr 80.
j. EP 385-1-58, Medical Surveillance Handbook, 19 Mar 82.

4. Definitions. For the purpose of this regulation, the foll ow ng
termshall nean:

a. Audiogram An audiogramis a record of the threshold of
audib%li;y of each ear at 500, 1000, 2000, 3000, 4000, and 6000
Hertz(Hz).

b. Decibel (dB). A unit used to express sound pressure |evel
The deci bel level of sound is related to the logarithmof the ratio
of sound pressure to a reference pressure, the reference pressure
bei ng the threshold of hearing, 20 uNnR.

c. A-weighted Sound Level (dB(A)). Sound level A is the sound
pressure in decibels nmeasured with a sound |evel neter using the A
wei ghti ng network and sl ow neter response. The A-wei ghted network
cl osely approxi mates the human ear's response to sound.

d. dBP. The unit used to express peak sound pressure |evel of
i mpul se noi se

e. lnpul se Noise. |mpulse noise, such as that produced by pile
drivers, consists of short bursts of acoustical energy. |nmpulse
noi se is characterized by a rapid rise time of not nore than 35
mlliseconds to a peak pressure. The total duration of a single
pul se is not nmore than 500 milliseconds. Wen the interval between
peaks is one second or |less, the noise source should be considered
st eady noi se.

f. Significant Threshold Shift. A significant Threshold shift is
a 20 dB Toss, at any test frequency, with respect to the baseline
audi ogr am

g. Steady Noise. Steady noise is a periodic or randomvariation
i n at mospheric pressure at audible frequencies. |t nay be continuous
(as with generators), intermttent (as with air conpressor), or
fluctuating with the sound | evel varying over a wide range (as with
bul | dozers).

h. Tine-Wighted Average (TWA) Sound Level or Noi se Equival ent
(Leg). That sound level, which if constant over an 8-hour exposure,
would result in the sane noi se dose as i s neasured.

5. Background.

a. Facts Relating to Noise and its Effects on Hearing.

(1) Noise is primarily transnmitted to the ear through air. Under
certain conditions, it may permanently injure the hearing nmechani sm
The hazard from st eady noi se depends on the frequency and intensity
of the noi se, whether the exposure is intermttent or continuous, and
the duration of exposure. The hazard fromi npul se noi se depends on
various factors including peak pressure, rise tine and duration of
i ndi vidual inpulses and the nunber of inpulses in an exposure period.
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The effects on the hearing nmechanismfrom both steady and inpul se
noi se naﬁ vary anong individuals, the hearing of sone being nore
suscepti bl e to danmage than that of others.

(2) Noi se-induced hearing | oss may be tenporary or pernmanent. The
former is commonly referred to as tenporary threshold shift and
results fromauditory fatigue i nduced by exposure to intensive sound.
It is called tenporary since there is a return of the individual's
pre-exposed hearing |evel after a period of hours amay fromintensive
sound. Permanent threshold shift Is usually the result of damage to
the end organ of hearing, the organ of Conti, |ocated in the inner
ear. It can be induced by repeated exposure to intensive sound and
is not anenable to any known treatment.

(3) The early stages of noise-induced hearing | oss are
characterized by reduced hearing sensitivity at frequencies above
2000 Hz. QO her synptons may include conplaints of tinnitus (a
ringing sensation), a tenporary nuffling of sound after exposure to
noi se, and/or a sensation of fullness in the ears. In these early
stages, individuals with a high frequencY heari ng | oss are usual
unaware of any loss and do not have problenms in nost quiet |istening
situations. However, when they are 1 n high background noi se areas,
it sometinmes beconmes difficult to conmuni cate through hearing al one.
They will rely heavily on visual cues fromthe talker's face
especially the lips. Individuals with a noise-induced, high
frequency hearing |oss usually conplain that they can hear people
tal ki ng, but they cannot understand what is being said. This hearing
wi t hout understanding is related to the two ﬁrincipal parts of
speech-vowel s and consonants. Vowel sounds have a | ow frequency
enphasis, carry nost of the acoustic energy of speech, and are nore
easily heard. In contrast, consonant sounds have a hi gh frequency
enphasis, carry little acoustic energy, but are the keys to
di stingui shing one word from another, especially if the words sound
alike. For exanple, they may be unable to distinguish between "stoP"
and "shop". |If a key sound in a word is mssed, this, in turn, could
change the neaning of the key word in a sentence. As a result, the
entire sentence mght be misunderstood. |In addition, background
noi se usually has a | ow frequency enphasis that can interfere with
t he understandi ng of | ow frequency vowel sounds. Therefore, the
heari ng masked by the background noi se, plus the high frequency
hearing loss resulting fromdamage to the ear, results in a greater
hFaring probl em than one woul d have with just one of these conditions
al one.

(4) Individuals are usually not aware of any inBairnent of hearing
until their hearing threshold | evels above 1000Hz becone
significantly inpaired. Continued unprotected exposure to hazardous
noise will result in a progression of hearing loss into these | ower
frequencies with marked | oss of comunication ability.

b. Essential Elenents of Hearing Conservation Program The
follow ng elenments are essential in establishing a hearing
conservati on program

(1) Noi se-hazard eval uati ons and posting of noise-hazardous areas
and equi pnent.

(2) Engineering control neasures to reduce noise |evels.



ER 385-1-89
19 Jan 83

(3) Use of hearing protective devices.

(4) Audionmetric testing for early detection of hearing | oss.

(5) Health education on the prevention of hearing | oss.

c. Of Wrk Noise. Exposures to hazardous noi se | evels are not
al ways confined to the work place. Hobbies such as sportshooti ng,
woodwor ki ng or wor ki ng around racin? engi nes can al so cause hearing

loss. Training in the prevention of hearing | oss should also stress
protecting against off duty noise sources.

6. Responsibilities.
a. USACE/ OCE
(1) The Chief, Safety and Occupational Health Division, is

responsi ble for staff planning, devel opment, supervision and review
of the Hearing Conservation Programfor USACE. He shall

(a) Provide for staff coordination, policy guidance, and
adm ni strative and technical review of the program

(b) Maintain liaison with Arny Staff and other governnment agencies
to insure that the USACE hearing conservation Progran1neets | ega
statute adm nistrative procedures and adequately protects workers.

(c) Develop educational materials to stress the inportance of
hearing | oss prevention to enpl oyees.

(2) The Chiefs, Engineering Divisions, are responsible for
provi ding staff policy and guidance to assure that hearing
conservation criteria are incorporated into specifications and
designs of new facilities and equi pnent, and for nodifications of
existing facilities and equi pnent. The objective shall be to assure,
if feasible, a sound pressure level of |less than 85 dB(A? at al
| ocations in which personnel may be present during nornal operation

(3) The Chiefs, Construction and Operation Divisions, are
responsi ble for providing staff policy and gui dance to assure that
heari ng conservation criteria are incorporated into nodifications of
bui | di ng and equi pnent, changes in processes, and purchases of new or
repl acenment equi pnment. The objective shall be to assure, if
feasi ble, a sound pressure |evel of less than 85 dB(A) at al
| ocations in which personnel may be present during nornal operation

(4) The Director, Water Resource Support Center, is responsible
for providing staff policy and gui dance to assure that hearing
conservation criteria (for 24 hour exposures) are incorporated into
speci fications and designs of new vessels and dredgi ng equi prrent and
substantial nodifications of existing vessels and equi pnent (see ML
STD 1472C).
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b. EOA.

(1) Commanders/Directors. Each FOA Conmander/Director is
responsi ble for inplenmenting the Hearing Conservation Program and
provi di ng adequat e resources and procedures for program
admi ni strati on.

(2) Cccupational Safety and Health Ofice. Each FOA Cccupationa
Safety and Health O fice will oversee the FOA Hearing Conversation
programand will assure that:

(a) Initial noise evaluations are nade of areas and operations
whi ch are potentially noi se-hazardous.

(b) Annual noise evaluations are made of areas and operations
desi ghat ed as noi se- hazar dous.

(c) Areas designated as noi se- hazardous are posted.
(d) Noi se neasurenent and eval uation data are naintained.

(e) Hearing conservation requirenents are included in the FOA
Saf ety Program Docunent.

(3) Supervisor. Al supervisors wll:

(a) Review job duties and notify the personnel and safety offices
of positions which reguire enpl oyees to work in hazardous noi se (see
EP 385-1-58 for procedures).

(b) Include a provision for the use of safety equi pment, such as
heari ng protectors, in enployee job perfornmance standards.

(c) Request noise eval uations of areas suspected of being noise-
hazar dous.

(d) Enforce the use of hearing protectors.

(e) Oient new enpl oyees on the hazards of noise and the
requi rement for wearing hearing protectors.

(4) Enployee. Al enployees who work at operations or in areas
desi ghat ed as noi se-hazardous wll:

(a) Wear hearing protectors when required.
(b) Take appropriate audi ograns.

(c) hbtif{ their supervisor of suspected noise hazards or any
heari ng probl ens.
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7. Inclusion Criterion.

a. Hazardous Steady Noi se Exposures. For the purpose of
sinplifying the adm nistration of the hearing conservation program
al | exposures to Steady Noise Levels 85 dB(A) or Greater are
Consi dered Hazardous. Any enpl oyee who routinely works with noise
hazar dous equi pment or in a noi se-hazardous area nust be provided
audi onetric tests, be given a formal orientation in the prevention of
hearing | oss, and be required to wear hearing protectors. In
situations where enpl oyees are infrequently exposed to hazardous
noi se or exposed to short durations (such as wal k-t hrough noi se),
audionetric testing and formal training may not be practical or
necessary. In these situations,15 m nute exposure I n any 24-hour
period to hazardous noi se of 85-101 dB(A) will not require
audi onetric testing or formal training, but the use of hearing
protectors is still mandatory. Judgnents concerning exclusion from
audi onetric testing and training should only be nmade by
Saf et y/ Heal t hper sonnel

b. Hazardous Inpul se Noi se Exposures. |npulse Noise Levels that
Exceed 140 dBP are Consi dered Hazardous. Enployees routinely exposed
to hazardous | evels of inpulse noise nust be included in the hearing
conservati on program

8. Noi se Eval uations.

a. Initial Determination. Noise neasurenments nust be made
whenever there is difficulty in comrunicating at di stances greater
than two feet, a worker conplaint of excessive noise, or a reason
exi sts to suspect a noise hazard. An initial determi nation shall also
be made when a new facility is placed in service.

b. Reeval uati ons.

(1) Areas identified as noi se-hazardous nust be resurveyed
annual | y.

(2) Noi se neasurenents are required within 30 days of any change
in process, equipnment or personnel assignment which will increase the
potential for exposing enployees not previously exposed, or wll
potentiallﬁ i ncrease exposure to the extent that personal protective
equi pnent bei ng used may no | onger provide sufficlent attenuation

c. Noi se Measurenment Equi pnent.

(1) Only acoustically calibrated sound nmeasuring equi pnent which
neets Type |l requirenments of ANSI S1.4 will be used.

(2) Field calibrations are required before and after use.
(3) Electroacoustical calibrations are required annually.

(4) Noise anal yzers.
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a) Noi se anal yzers which measure as Leq nust have a 4 dB(A)
exchange rate.

(b) Noi se anal yzers whi ch have a dosineter function (nmeasure as
noi se dose) nust have a thresggld £ 80 dB(A) with a time weighting of

T 16+2 ( 4 ) ;where T =tine in hours, and

L = A - weighted sound pressure

d. Noi se Measurenents.

?1) Al'l noi se neasurenents for determ ning steady noi se exposures
will be nade at the appropxi mate ear position of the enpl oyee using
sound measuring equi pnent set at slow response, A-weighted sound
pressure level. |If a sound level neter is used, sufficient readings
nmust be obtained to be able to approximate the enployee's normal time
wei ghted daily exposure for the purpose of assigning a risk
assessment code to the hazard (see Appendi x B)

(2) Al noise nmeasurenments for determ ning inpulse noise will be
made at the enployee's approxi nate ear position. It should be noted
that nmeasurenment of inpul se noise requires special equipnment such as
an i npact noi se anal yzer

(3) Al noise neasurenments will be recorded on DD Form 2214 ( Noi se
Survey) and naintained until further notice (See Aﬁpendix A).
Measur enent s fron1Previous surveys do not have to be transposed to
this form The Safety Ofice will nmaintain the original copy of the
survey and will provide a carbon copy to the facility surveyed within
15 days of the survey with a sumary of necessary action. The
nmedi cal records of exposed personnel will be either noted to indicate
that noi se exposure data is maintained at the FOA Safety O fice or
noted to indicate actual exposure data.

e. Risk Assessnment Codes (RAC). All noise hazardous areas wll be
assigned a RAC and cost effective index to be used in prioritizing
the 1 npl enentati on of engineering controls. The RAC wll depend on

the sound intensity and duration of exposure. The procedure for
assigning risk assessnent codes fornoi se hazards can be found in
Appendi x B

f. Evaluator Qualifications. Personnel who performnoise
eval uati ons must have 8 hours training in noise survey techniques.
This training may be part of a longer Industrial Hygiene, Safety, or
Heari ng Conservati on Course.

9. Posting of Noi se-Hazardous Areas and Equi pnent.

a. Each noi se-hazardous area shall be posted conspicuously with
appropriate caution signs (I AWAR 385-30), such as:
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"Caution
Hazar dous Noi se
Heari ng Protecti on Required"

(Additional descriptive information such as "when equi pnent is in
use", "within 15 feet", etc. may be added when appropri ate)

b. Each tool or ﬁiece of equi pment which produces hazardous noise
l evel s shall be marked to alert personnel, except in those instances
where the entire area is designhated noi se-hazardous.

10. Engineering Control Measures.

a. Wien technol ogically and econonically feasible, engineering
controls shall be the primary means used to protect personnel from
the hazards of noise. The objective will be to obtain a sound
pressure level of less than 85 dB(A) at all industrial |ocations at
whi ch personnel may be present during normal operation. This aPpIies
to the design of new facilities, nodifications to existing facilities
and equi pnent, and purchase of new or replacenment equi prent. For
noi se exposure criteria for other than industrial work sites, see
M LSTD 1472B

b. I'n determ ning which existing noise hazards shoul d be corrected
by engi neering controls (if reduction is technologically feasible),
priorities nmust be established so that available funds will yield the
greatest benefits. Priorities nust be based on such factors as the
nunber of personnel exposed to a particular noise source, future use
of the facility, and risk assessnment code and cost effective index
assigned to that source.

11. Hearing Protective Devices. Hearing Protective devi ces, such as
ear pl ugs, ear-canal caps, or earmuffs, will be provided to al
personnel who work in hazardous noise areas. They will be worn
whenever steady noise |levels are 85 dB(A) or greater, or inmpulse

noi se | evel s exceed 140 dBP. Exposure to noise levels greater than
108 dB(A) or 165 dBP requires dual protection, earplugs and earmuffs
in conmbinati on. EXxposure to noise |levels greater than 118 ngA) al so
requires a limtation on the exposure tine. Contact DAEN- ECS for
information on tinme limtation. A list of approved ear protective
devi ces, avail able through the Federal Supply System can be found in
Appendi x C. These devi ces have been tested and found to provide
adequat e protection by The Arny Surgeon General when used as stated
above. If ear protective devices are procured locally, the adequacy
of their attenuation nust be determ ned.

12. Audi ograns.

a. Personnel who neet the inclusion criteria (para 7) will be
gi ven baseline, annual, and preterm nation audiograns. _
audi ogranms will be nade a part of the enployee's permanent nedica

record. EP 385-1-58, Medical Surveill ance Handbook, outlines basic
procedures which may be used for scheduling audi ograns.
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(1) Baseline Audiograns. New hires or transfer enployees will be
gi ven basel i ne audi ograns before being allowed to start work in
noi se- hazardous areas. Existing enployees, for which baseline
audi ograns are not available, wll be given a baseline audi ogram as
soon as possible, but within 30 days. The basel i ne audi ogram nust be
preceded by a period of at |east 14 hours away from workpl ace noi se,
and enpl oyees should be instructed to avoid | oud noises during off-
duty hours prior to taking the audi ogram

(2) Annual audiogranms will be required as |long as the enployee is
exposed to hazardous noi se. Annual audi ograms do not have to be
preceded by the 14-hour quiet period.

?3) Prior to termnation, a final audiogramw |l be given to
enpl oyees if nore than 60 days has el apsed since their [ast
audi ogr am

b. Personnel who performor interpret audionmetric tests mnmust be
either (1) a |licensed audiol ogi st, otolaryngol ogi st, or physician or
(2) a technician who is certified by the Council of Accreditation in
Occupati onal Hearing Conservation, or state certified, if applicable.
The technician nmust work under the supervision of an audi ol ogi st,
ot ol aryngol ogi st, or physician.

c. Audionmetric Test Equi pment --

(1) Audionetric test equipnment nmust neet the specifications of and
bednaintained and used in accordance with ANSI S3.6-1969. Pure-tone
an
sel f-recording audioneters, if used, nust also neet the requirenents
in
Appendi x D, para D1

(2) Required functional tests and calibrations are listed in
Appendi x D
para D 2.

(3) Background noise levels in audionetric test roonms must be |ess
than those specified in Appendix D, para D 3.

13. Eval uation of Audi ograns.

a. Each enpl oyee's annual audi ogram shall be conpared to the
enpl oyee' sbhasel i ne audi ogram by a person who neets the qualifications
in paradlzb above to deternmine if a significant threshold shift has
occurred.

b. If an audi ogramindicates a significant threshold shift, the
enpl oyee will be renoved fromworking in a noi se-hazardous area or at
a noi se- hazardous operation, retested as soon as possible after a 14-
hour period away from workpl ace noi se, but within 30 days. The
purpose of the retest is to determine if the threshold shift is
t enporary.

c. If aretest still indicates that a significant threshold shift
exi sts, then:
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(1) The enployee will be referred (at governnent expense) for a
clinical audiological evaluation or otol ogical exanination, whichever
is appropriate, to deternm ne whether the significant threshold shift
i s permanent and/or work-rel ated, whether the type of hearing
protection being used by the enployee is adequate, and whether the
enpl oyee should be allowed to return to work in hazardous noise. A
copy of the enployee's nost recent audi ogram baseline audi ogram
nol se exposure data, and information on the type of hearing
protection used by the enployee will be provided to the audi ol ogi st
or otol aryngol ogi st performng the evaluation. 1f the threshold
shift is determned to be pernmanent and work-related, the injury nust
be recorded on OSHA Log 100F (Log of Federal Occupational Injuries
and |l 1 ness) and ENG Form 3394, Accident Investigation Report, (RCS
DAEN- SO 8(R2)). OSHA Log 100F fornms are available fromthe
Cccupational Safety and Health Adm nistration's Area Ofices.

(2) The enmpl oyee must be inforned in witing of any significant
threshold shift within 21 days of its determ nation

(3) If the enployee is allowed to return to work in hazardous
noi se, then:

(a) The enployee will be retained in the use of hearing protection
and the hazards of noi se.

(b) The retest audiogramw || be substituted for the baseline
audi ogramin determ ning further threshold shift.

(c) Areevaluation will be made to determ ne if engineering
controls can be inplenented to reduce noise |levels (see para 10).

14. Training.

a. Initial Oientation. Each enployee included in the hearing
conservation program shall receive an orientation on the hearing
conservation program This orientation shall include information on

(1) The USACE hearing conservation program
(2) The effects of noise on hearing.

(3) Specific machinery at the jobsite that can produce hazardous
noi se exposures.

(4) The purposes of hearing protectors, their advantages,
di sadvant ages, and instruction on use and fitting.

(5) The purpose of audionetric testing and an expl anation of the
test procedure.

10



ER 385-1-89
19 Jan 83

b. Periodic Training. Each enploye in the hearing conservation
Progran1shal| al so be given refresher training on the subject at
east annually.

FOR THE COMVANDER:

RA
Col onel, Corps/of Engi neers
Chief of Staff

4 Appendi xes

APP A Noi se Eval uati ons
APP B Ri sk Assessnent Codes

APP C Hearing Protective Devices
APP D Audi onetric Test Equi pnent
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