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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.
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(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
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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

11
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APPENDI X A
NO SE EVALUATI ONS
A-1. Noise Surveys. All noise evaluations (surveys) will be recorded

on DD Form 2214 (Noi se Survey). The formshall be used in accordance
wWith instructions on the reverse side except for the follow ng:

a. Under "Sound Level Data", "Meter Action", record the total work
time per day the worker is normally exposed to the noise | eve
recorded on that line under columm "dB(A)" (see figures A-1 and A-2).

b. Under "Sound Level Data" "dBC', record the duration of the
Noi se Dose or Leg neasurenments when a noi se anal yzer is used (see
figure A-2).

c. Under "Remarks" calculate a Ri sk Assessment Code for the
wor kers' exposure to the measured sources. |f engineering controls
are technologically feasible, also calculate a cost effectiveness
i ndex for inplenentation engineering controls to reduce the noise
exposure.

A-2. Exanples. See figure A-1 for exanple noise survey using a sound
level nmeter. See figure A-2 exanple nolse survey using a noise
anal yzer.
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NOISE SURVEY
(Sound Level Meter Survey)

DATE, (Year Month TYPE SURVEY
lgl"? a‘i/lp”d @ V-INITIAL SURVEY  2-RE-SURVEY 3-OTHER

SOUND LEVEL AETER MICROPHONE CALIBRATOR
MANUFACTURER MANUFA_TURER MANUFACTURER

Grn:cug/;—/ '/V)/HS/' c é,upaw—//\?ﬁr/ob éﬁvfﬂr/ﬁ&a/&;

MODEL SERIAL NO MODEL SERAIAL NO MODEL SERIAL NO
/Se 3 /cﬂ S/ MK e/ 1275 | ysea | s
LAST ELECYNOACOUSYIC LAST ELECTAOACOUSTIC CAST ELECTROACOUSTIC

CALIB DATE “ CaLiB DATE ac | mo, !h]iv CALIB DATE oar Imﬂh v
IM iy Vv [:AVAViLs b
WIND SCREEN L__j us o NOT USED | measuremefits oBYained [ inDOORE [J ou%pbooAs

DESCRIPTION OF AREAS/DUTIES WNERE NOISE SURVEY CONDUCTED (lilustrate on PRIMARAY SOURACE OF NOISE
additional sheet ond attoch 1o form)

Q/ec s 32 o-veu«/ /’/r-—/ '44-444_, éﬁj/’u{
(C’v.{_Z‘/JCf:)/ ’/—.:’: . /jwf" "“”L SECONGARY SOUACE OF NOIS
- 1ok g v s —

- S}'h.-/éy &~ /71{,./.' /441/\/

SOUND LEVEL DATA PROTECTION REQUIRED (re: dBA Lawei)
METER RISX NONE | PLUG OR| PLUG aND PLUG « MUFF
LOCATION ACTION dBC dBA ASSESS | gy, than | MUEF MUFF + TIME LIMIT
gggg 85 85108 [ 108-118 | greater than 118

Lous, ‘iC Soan s/;.,;{,.& St -
” we x72N I V/4 %) ]
C-)Ls,(/-ﬁ Cns 4 oS s

7 T29%(] /06 —T

NOTES Range of leveis noted by /, i.e., 102/1089. At operator work stations, measure at ear level
" METER ACTION: Enter F for fast meter action and S for slow meter action.

REMARKS fi.e.. Area and equipment posted, heering protechion in use. etc . \‘7
RAE-I 9043 + 965/, 1 = o5 > /,(RAC 2
S P /it\l$4! /6 Pﬂ'////lfrg 2/ 2/ X 2

AL o fense~ €x 9.ra./ 2 - W22
= /2.2
w..m{wm.um m....urm.w.m:?.(f éw / /:S ot

Use donicg s S 7T

MORE DETAILED NOISE EVALUATION AEQUIRED 0O YEs ] NO  {If “YES", idenlify type evoluation needed.)

1]

| NAME(S) OF PERSONS IDENTIFIED FOR AUDIOMETRIC MONITORING {Use additional sheet if more space 1 needed and sttach to form)

Sim Comes | ol S 0 Chstonite )

NAME. PHONE NO. AND OAGANIZATION OF SUPERVISOR OF NOISE—-HAZARDOUS AREA OR OPERATION

/"/rL»\»IA j?p > L3Y B P P /’7/1;,..,7//;5,,.,-(&

SURVEY PERFORMED 8Y (Last Name, First Nome, M) HEARING CONSERVATION MONITOR (Last Name, Firet Nome, M)

/4/ ):() /f/\,‘s /’:IL//_T//J. , ..C‘-—vé/ ﬁ%rzk__
Db %, 2214

Figure A-1. Exanple of Conpleted DD Form 2214 Using a Sound
Level Meter.
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NOISE SURVEY
(Sound Leve! Meter Survey)

OATE  (Year Month

Doy T¥YPt SURVEY
JSRI@(I/LQ m [:,?; ISINITIAL SURVEY  2-RE—SURVEY 3I-OTHER

SOUN6 LEVEL .‘ETER I MICROPHONE CALIBRATOR
MANUFACZRER MiNUFA_TURER MANUFACTURER
7,

/7/€ LCSe i & /77;-;40 Semewee 5 /%Z:/é sriog rCS
MODEL SERIAL NO MODEL SERIAL NO MODEL SERIAL NO

D8 zcé | /52 é MK 3L ;z 4, / e/ FeR A4
CAST ELECYROACOUSTIC TAST ELECTADACOUSTIC LAST ELECTHOALOUSTI
CALIB DATE ”’

CALIB DATE w l!?‘ CALIB DATE |a M7
TAINE

WIND SCREEN _> us o N NOT USED i Musunsuéﬂs o D T INDOORS '_‘ ou’rooods

DESCRIPTION OF AREAS/DUTIES WHERE NOISE SURVEV CONDUCTEQ rltiuatrare on PRIMARY SOURCE OF NOlSE

additional sheel and gttach 1o form / _
6//(4 ene diese //"“—"1“‘ ‘44—“ /4/"'”"“ “\ L‘/wjzm -e
(CLIn F), Li17e

[ SECONOARY SOUACE OF NOISE
- r
- C[n(u ~ f"?‘-/'/7y1f’ / Creny e A B
’ L2 7
B e PR s
-~ .g/é»-v,/[/ o~ (4—/«/’:‘—/&
SOUND LEVEL DATA PROTECTION REQUIRED Ire dBA Level)
RISK NONE | PLUG OR| PLUG AND PLUG + MUFF
LOCATION METT;R a8C aBa ASSESS s than MUFF MUFF + TIME LIMIT
ACTION MENT 85 85-108 |[108-118 | grester than 118
B CODE
VARS8 23 f/c /.4
E/:.~ iy )¢ L("k‘*"
; —
L2 et : "
< MV/4 ) SYemd com ) JO0 7 —

/ 2 hqy b L

NOTES Range of levels noted by /. 1e., 102/109 At opergtor work stations, measure ot ear level.
METER ACTION Enter F for fast meter action and S for slow meter action.

REMARKS f1.e.. Areg and equipment poited, hearing proteclio

Rac & 27 = qg)// R4

i’t‘(;;é /{r’ly‘ é // n"‘“/’é/) e 2/ QRIX D gy

o€ o .’Jr;_\. ~ 5 cseet 2 srre

Cost o Goid Lo 78 o = /22
Wi doning s m./l.7 Core CEL = /2= )

MORE DETAILED NOI!SE EVALUATION REQUIRED : YE€S D NO (1 "YES"”, identify type evaluation needed.)

NAME(S) OF PERSONS IDENTIFIED FOR AUDIOMETRIC MONITOFING (Usradditional sheet if more space u needed and attach to form)

(7,-»;« (;:’1449.5 P C/c’llfxl ﬂn ' fé[/ (4//4'1/}/4—/6_.)

NAME,  PHONE NO. AND ORGANIZATION OF SUPERVISOR OF NOISE_HAZARDOUS AREA OR OPERATION

Fram bk Lhe 3o —crrr /7;W/Z15”wwa_

SURVEY PERFORMED BY (Last Name. First Name. M]) HEARING CONSERVATION MONITOR (lLast Name. First Naome. MI)

/&/ ZAIL-S /:'/Z<7c,/; LT///J/ ﬂ—é’é m;f&
DD =%, 2214
Figure A-2. Exanple of Conpleted DD Form 2214 Using a Noi se Anal yzer
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APPENDI X B

PROCEDURE FOR DETERM NI NG RI SK ASSESSMENT CCDES
N NO SE HAZARDOUS AREAS

B-1. A Risk Assessnent Code (RAC), as defined in reference f to
include a cost effective index, wll be assigned to all noise-
hazardous areas to aid in establishing priorities for inplenenting
engi neering control neasures. They will be based on exposure to
personnel 1 f hearing protection is not worn, and will depend on both
the intensity and durations of the noise exposure. The RAC assigned
will fall into one for two categories: RAC 2 (II1B, Significant
hearing | oss will Erobably occur) which applies to nolse hazardous
areas where the 8-nr TWA noi se exposure equals or exceeds 85dB(A) as
conmputed using Table B-1, or RAC 4 (II1C, Mdl hearing |oss may occur
in tine) which applies to areas where the 8-hr TWA noi se exposure is
| ess than 85dB(A). Al sound | evel measurenents nust be precise
since they are used to determne inclusion in the Hearing
Conservati1on program and type of hearing protective devices to be
used, whereas a reasonabl e approxi mation of the duration of exposure
will suffice for the purpose of determ ning into which of the two RAC
categories the noise exposure falls. The RAC nunber and ot her
factors listed in para 10 of this document should be considered in
assigning priorities for inplementing engineering control measures.

B-2. Assigning a RAC when a sound level neter is used for noise
neasurenents. Sufficient noise neasurenents should be made to be
able to reasonably approxi mate the exposure tinme at vari ous noise
| evel s. The exposure to work ﬁlace noi se in any 24-hour period is
then cal cul ated according to the follow ng formul a:

Al + A2 + ... +An
Noi se Dose = T1 T2 Tn

where A is the approximate total time of exposure in nmnutes at a
articular noise Level L, and Tis the tine limt value in mnutes
or a particular noise level L. The linmting values T for any noise

level L are listed in Table B-1. |If the calcul ated noise dose is

less than 1.0, this corresponds to an 8-hr TWA& t;85. [If the
cal cul ated exposure is 1.0 or greater, this corresponds to an 8-hr

TWA>85dB( A) .

B-3. Assigning a RAC when a noise analyzer/dosineter is used.
Sufficient neasurenent in tine should be allowed to project the work
day noi se equival ent or noi se does.

B-4. A Cost Effectiveness Index (CElI) will be calcul ated as defi ned
in AR 385-10.

B-1
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Table B-1. Tinme Limting Values, T, For Various Values of Noise Leve

Noise Level dBA Value of T, min Noise Level dBA Value of T, min
80 No Limit 99 . 42
81 960 100 36
82 807 101 30
83 679 102 25
su 5T 103 21
85 480 104 18
86 404 105 15
87 339 106 12.6
88 285 107 10.6
89 240 108 9
90 202 109 7.5
91 170 110 6.3
92 143 i 5.3
93 120 112 4.5
94 101 13 3.7
95 85 114 3.1
96 KA 115 2.6
97 60 116 2.2
98 50 117 or greater RAC 2 any exposure

B-5. Exanpl es.
Job: Qler on a diesel-powered bankgrader
Duties: Check and lubricate equi prment in the revolving superstructure
of the bankgrader. This consists of an equi pnent check every
hour which takes approxinmately 5 minutes. The renai nder of
the time he is on standby on the catwal k outside the
superstructure. The oiler works a ten-hour day, which
i ncl udes an hour for lunch and two 15 m nute breaks.
1. Sound Level Meter Method.
Sound | evel neasurenments.
110dB(A) inside the superstructure.
106dB(A) on the catwal k
Wor kpl ace noi se exposure.

5 m nutes/check X 9 checks/day = 45 mi nutes/day at 110dB(A).
600 minutes/work day - 90 minutes for lunch &nd; breaks - 45
m nutes inside superstructure = 465 ninute/day at 106dB(A).

B-2
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From t he equation

Wor k Day Exposure = Al + A2 ... An and Table B-1
T1 12 Tn
the work Day Exposure = 45 + 465 = 44>1
6.3 12. 6

therefore a RAC 2 is assigned.
2. Analyzer/Dosi nmeter, Noise Equivalent (Leq) Method.
Exposur e neasurenent.

60 m nute nmeasurenent of one work cycle (equipnment check and
standby tinme gives a noise equivalent (Leq) of 107 dB(A).

Wor kpl ace Noi se Exposure.

600 minute work day - 90 m nutes for lunch and breaks = 510
m nut es/ day at Leq of 107 dB(A).

From t he equation

Wrk day Exposure = Al + A2 ... An and Table B-1
TT1L T2 Tn

Wirk day Exposure = 510 = 48>1,
10.6

therefore a RAC 2 is assigned.
3. Analyzer/ Dosi meter Noi se Dose Method.
Exposur e neasurenent.

60 m nute nmeasurenent of one work cycle (equiprment check and
standby tinme give a noise dose of 5.7)

Wor kpl ace noi se exposure.

600 minute work day - 90 m nutes for lunch and breaks = 510
m nut es/ day at a noi se dose of 5.7

5.7 x 510 minutes/day = 48>1, therefore a RAC of 2 is assigned.

60 m nutes

B-3
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APPENDI X C

HEARI NG PROTECTI VE DEVI CES | N THE FEDERAL
PROCUREMENT SYSTEM

C-1. The followi ng hearing protective devices can be procured

t hrough the Federal Supply System They have been thoroughly tested
for attenuation of characteristics, durability, and possible toxic
ef fects and are approved by The Army Surgeon Ceneral for use by DA
personnel in noise levels up to 108dB(A) (see para 11 of the basic
docunment for greater exposures).

C-2. Earplugs and Earcanal caps are listed in Federal Supply Catal og
C-6515-1L and CTA-8-100.

Pl ug, Ear, Hearing Protection, Single-Flange, 24S (Fitting
Requi red) *
NSN 6515- 00-442-4765 (extra small, white)
NSN 6515-00-467-0085 (small, green)
NSN 6515- 00-467- 0089 (nedium international orange)
NSN 6515- 00- 442- 4807 (| arge, bl ue)
NSN 6515- 00- 442-4813 (extra |l arge, red)

Pl ug, Ear, Hearing Protection, Triple-Flange, 24S (Fitting
Requi red) (*)

NSN 6515- 00- 442-4821 (small, green)
NSN 6515- 00- 442-4818 (regul ar, international orange)
NSN 6515-00-467-0092 (| arge, bl ue)
Pl ug, Ear, Hearing Protection, Universal Size, Yellow Wite, 400S
NSN 6515- 00- 137- 6345

Plug, Ear, Silicone Rubber, Hearing Protection, Cylindrical
Di sposabl e, 48S and 200S

NSN 6515-00- 135- 2612
NSN 6515-00- 133-5416

Pl ug, Ear, cotton, |Inpregnated, Disposable, 100S
NSN 6515-00- 721- 9092
*Gauge, Earplug, NSN 6515-00-117-8552 is available to aid in the
fitting of earplugs.
EAR- CANAL CAPS

Plug, Ear, Plastic, Hearing Protection, Universal Size, Single-
Fl ange
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NSN 6515- 00- 392- 0726
Plug, Ear, Hearing Protection, Universal Size, 12S
NSN 6515- 01- 059- 1821
Earnmuffs are listed in the Arny Master Data File (AMF).
Aural Protector, Sound, Type |
NSN 4240- 00- 022- 2946

C-3. Worker confort should be a consideration when selecting the
type of hearing protection to be used.



ER- 385-1- 89
19 Jan 83

APPENDI X D
AUDI OVETRI C TEST EQUI PMENT

D-1. Pulse Tone and Sel f-Recording Audionetric Test Equiprment.

a. In the event that pul sed-tone audi oneters are used, they shal
have a tone on-tinme of at |east 200 nilliseconds.

b. Self-recording audi onmeters shall conply with the follow ng
requi renments:

(1) The chart upon which the audiogramis traced shall have |ines
at ﬁositions corresponding to all nultiﬁles of 10dB hearing |evel
within the intensity range spanned by the audi ometer. The |ines
shal | be equally spaced and shall be separated by at |east 1/4 inch
Addi tional increnents are optional. The audi ogram pen tracings shal
not exceed 2dB in wi dth.

(2) It will be possible to set the stylus nanually at the 10dB
increment lines for calibration purposes.

(3) The slewing rate for the audi oneter attenuator shall not be
nore than 6 dB/sec except that an initial slewing rate greater than
6dB/sec is pernmitted at the begi nning of each new test frequency, but
only until the second subject response.

(4) The audi oneter shall remain at each required test frequenci
for 30 seconds ( +3 seconds). The audi ogram shall be clearly marked
at each change of frequency and the actual frequency change of the
audi oneter shall not deviate fromthe frequency boundaries marked on
t he audi ogram by nore than +3 cycl es.

(5) It nust be possible at each test frequency to place a
horizontal line segnment parallel to the tine axis on the audi ogram
so that test audionmetric tracing crosses the |line segment at |east
six times at that frequency. At each test frequency, the threshold
shal |l be the average of the midpoints of the tracing excursions.

D-2. Audioneter Calibrations.

a. Daily Functional Test. The functional operation of the
audi oneter shall be checked before each day's use by testing a person
and by Iistenin? to the audioneter's output to make sure that the
output is free fromdistortion or unwanted sounds. Deviations of
nore than 5dB shall require an acoustical calibration

b. Annual Acoustical Calibration. Audionmeter calibration shall be
checked acoustically, at |east annually, according to the follow ng
procedures. The equi pnent necessary to performthese neasurenents is
a sound | evel neter, octave-band filter set, and a Nati onal Bureau of
St andards 9A coupler. In making these neasurenents, the accuracy of
the calibrating equi pnent shall be sufficient to determnmine that the

D1
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audi ometer is within the tol erances pernitted by American Standard
Specification for Audioneters, S3-1969.

(1) Sound Pressure Qutput Check.

(a) Place the earphone coupler over the nicrophone of the sound
| evel nmeter and place the earphone on the coupler

d(b) Set the audioneter's hearing threshold level (HTL) dial to
70dB.

(c) Measure the sound pressure |level of the tones at each test
frequency from 500 Hz through the 6000 Hz for each earphone.

(d) At each frequency the readout on the sound |level neter should
correspond to the levels in Table D1 or Table D2, as appropriate,
ford;he type of earphone in the colum entitled "sound | evel neter
readi ng. "

(2) Linearity Check

(a) Wth the earphone in place, set the frequency to 1000 Hz and
the HTL dial on the audioneter to 70dB.

(b) Measure the sound levels in the coupler at each 10-dB
decrenent from 70dB to 10 dB, noting the sound | evel neter reading at
each setting.

(c) For each 10-dB decrenent on the audioneter, the sound | eve
nmet er shoul d indicate a correspondi ng 10dB decr ease.

(d) This nmeasurenent may be nade electrically with a voltneter
connected to the earphone term nal s.

3. Tolerances. Wen any of the nmeasured sound | evel s deviate from
the levels in Table D-1 or Table D2 by +3 dB at any test frequency
bet ween 500 and 3000 Hz, 4 dB at 4000 Hz, or 5 dB at 6000 Hz, an
exhaustive calibration is advised. An exhaustive calibration is
required if the deviations are greater than 10dB at any test
frequency.

c. Exhaustive Calibration. An exhaustive calibration shall be

perfornmed at |east every two years in accordance with sections 4.1.2;
4.1.2; 4.1.4.3; 4.4.1; 4.4.2; 4.4.3; and 4.5 of ANSI 3.6-1969. Test
frﬁqgencies bel ow 500 Hz and above 6000 Hz may be onmitted fromthe
calibration.

D-3. Audioneter Test Room Background Noise Levels. Roonms use for
audi onetric testing shall not have background sound pressure |evels
exceedi ng those in Table D 3 when neasured by equi pnent conformning at
|l east to the Type 2 requirenents of American National Standard
Specification for Sound Level Meters, S1.4-1971 (R1976), and to the
ass Il requirenments of American National Standard Specification for
?%&8¥gj Hal f - Oct ave, and Third-Cctave Band Filter Sets, S1.11-1971

D2
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Table D-1. Reference Threshold Levels for Tel ephonics - TDH 39 Ear phones

Frenquency (HZ) Threshold Level (dB) Meter Reading (dB)
500 cevernescsocssssssnseccossasssnsescsssnse 11.5 ) 81.5
1000, eeeescoossoacsasnsaneansasssossssonanse 7 ) 77
2000, ceriessosecssscnnssscssossosecnessocnsanse 9 79

3000 ccssecsocacososvssessosssnsssnsonsssnsssss 10 80

OO0 .eoeesssosssssssnoasssassssreccssosnnnsss 9.5 79.5
6000..ceeenssosnncsannsanssascesssensasccces 15.5 85.5

Table D=2, Reference Threshold Levels for Telephonics - TDH-49 Earphones

Frenquency (HZ) Threshold Level (dB) Meter Reading (dB)
3000, c0cecessccstsossssssncssssossssssnasas 9.5 79.5
UOOO.uessnouassasnscnsasssastsosssssassoasscas 10.5 80.5
B000.cceesacsssseseocossassnssoscsscscssosss 13.5 83.5

Table D-3, Maximum Allowable Octave Band Sound Pressure Levels for
Audiometric Test Rooms

Octave-band center

frequency (Hz).,..... 500 100 2000 4000 8000
Sound pressure level
(dB) svennscsconcsscns 40 40 47 57 62

D-3



