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MATH FINDINGS AHND RECOMMENDATIONS

The Federnl Noloe LEffects Research Program wan documented

and revlewed.,  The progroam expanded nlightly over the laot

few yearn, with mere agenclen participating. The provram

in reanonably comprehensive and In general coordinated with

no unjuntifiecd overlap of cffortn,

Heneareh needn to support and Justify repgulatory and standardos
requlrementn were identified by the Panel an being of the highent
priority. Satlofaction of these relatively ahort term goaln
with preaent budget testrictlons could jeopardize lang-range
bhanle rencarch needn to underntand banle effectn mechaniamo,

To gatinfy both requitrementn, the Panel on the average recommends
an increase in the overall Federal noise effects tencarch budget
of 40X,

The Panel vecomngnds several specifie research toplen for Wigh
priority funding, Some of these recommendationn are the same
onen Linted among the 1974 recommemdations, and the Panel won
concarned about the lack of reaponslvencas to previous

Cindipgn.

Among the arean requiring additional support ave effectn of
nofae un nleep, and community or collective renponne.

The area primarily requirciog additlonal mupport priority and
elarification Jn the area of nonenuditory health effectn, nince

nu major well plonned program for this arca was apparcnt,
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CHAPTER T

THTRORUCTION

The Nolse Cantrol Act of 1972 gives the Eovironmental Protectlon Agency
the responuibility for coordinnting the nolne control research programg
of all Federal agencles. ‘The Act alno states that EPA shall repart to Congrenns
{rom time to time on the status nnd progress of the Federal program.

To nopinat in this effort E'A catablinhed four interagency panels to

reviey federal nelno rencarch dn the followinyg arean:

4] Hoine cffccto
[} Sutface transportation noloe
o Machinery/Construction nolase
o Alreraft noloe

Thone Panels mat For the firnt timo in late 1973 and ecarly 1974, Their
redules were presented as EPA's "Flrat Heport on the Status and I'rogreas of
Noine Hesearch and Control Programn FY 73=75." In late 1976 the Panale were
recenvened fto raporg on current research.

Tha prament teport {n the accond repert of the Federal Interagency Nolog
Effecta Rencarch fanel, covering the fincal years 1975, 1976, and 1977.% DPanal
membiars include repranentativen from the Dopartment' of Commarco, the Consumer
Product Safety Comminnfon, the Departmant of Defeunne, the Environmental Protoction
Agency, the Dopartment of Nealth, Pducation and Welfare, the Department of
Interior, the Department of Labor, the Natfonal Aaronautice and Space
Meinintration, tha Naclonal Science Foundation, tho Department of Trans-
poceacion, and the Vaterans Administration. FEvery major Federal agency wan

invited to aend a reproneatakive. Necauwsn of the rolatdvoly amall nize of

A In nope canen agencien reported fundiog through FY 78 sinco thena funda
represent a continuation of the project an noted. Although FY 78 fundn
are nhine to Indicate tha continuncden of a project, they axe not uned
in tha analynis of thin Teporct,
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thedr noise programs the Deparctment of Agrleulture and the Energy Rescarch
and Development Adalnloteat lon provided Information but only limlted
particlpation, The Departwent of Houndng and Urban Development waug not
whle to provide an active participant. Pr. Bennlog Yon Glerke, Dlrcctor
ol the Blodynamlcy and Blonlcs Division of the Alr Yorce Acruspace
Medical lesvarel Loberatory at Welght=Patternon AFN, nerved as cholrnan
of the Mancl, and Mo, Allce Suter of EPA’o Office of Nolse Abatement and
Control acted ap Lrecutlve Sccrctoary.  Seo Appendin A Tor the names and
affiliationn of the Pancl members.

This report addrennen Federally sponmsered resceunrch concerned with
the effcets of nolse on the public health und welfare,  lowever, lnquicies
wetre made about the avallabllicy of similar research under uther sponsorship,
Appendix € deseribes remesrch Lunded by State, municipal and private
Inatitutions, A separate report Jdlscunpes renearch conducted in foreipgn
countriond.  Although conpllerable infovmation hans been mode available to
the Panel, particularly on forelgn revonvch, It in not nearly aa completa
an that aupplicd Ly the Federal agencies.  Although mnny fortelgn projectn
wore Identlfled, tho omount of information on ench project premently s
tnpsuificient to answsy thelr potential contributlion teward {111ing Federal
repcarch needn, Hupufully mora uneful Information will b collaceed on
foredpn rescarch.,

The rescarch that ia bedng performed by the various Fedoral agenclaon
in diverse in nature amt roflects onch agency's different sandate.  When
viewed in the aggregate thene studies provide needed Infoarmation Lor
awacaning and eantabliahing o coordinated Fedoral reseatch program whong
uvhjactiva la to develop criteria, ntandarda and guldolines to proteact

. EPA Report No, 550-9-78-101, Farslgn Nodan Rencarch ip Notne Effectn,
Januncy 1978,
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the pulilic health and welfare ogolnnt the adverse elffectn of nolne.
General arens of fundinyg, enphasls, goapy and priorivies will be discusned
In cthe body of the docurent, Summarlea of the individual projectn

arrvauped according to the nponsoring agency are located in Appendix C.

Panol'n Gouls and Mathods

The anel's functlon {uv to report on current Federal research, and
then make tecomnendationn to Congrens and the OlLlce of Management and
Hudget for the mont efflectlve une of Federnl resourcen, Townrde thin ond
the followipng objuectivan were oet:
o Review amd apoeos the current atate of nolse offecto rencatch.

o Identify research gapn, arvan of overlap, and arcan where
more emphanio fo needed,

o I'vioritiro ddentificd arcas of necd,

o Dincusa the relationnhdp of IFederally funded programs to
thone of the prlvate soctor and of the internationnl cormunity.

a Plocuna current rescarch problema an they arinso, and
develop recomendationn for thelr nolution,

For the purponsn ol thin report nolpe effocta pamearch projectn
hava becn clamslfied into nine braad nubject aronn liated holow)
L. Nolae=Inducad Hnnrlng'hoﬂu
‘Il. Non=Auditory Healch Kl€ectn
111. Paychologicnl and Perfocmance Rifectn
1V, Nofame Effectn on flenp
V. Communicaclon Interfercnce
¥I. Commumnity or Gollectlve fesponos

VII., Poneatic Anlaanla and Hild1lLfe

I1-3
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VILI. Noloo Environment Doetermlant lon

1X. ltuman Responne to Holse Concomitant with Vibration,

Dugcription of the categories Jo given {n Chaprer [I. HResecarch on effecta
ol nnolga on bulldlagn and other non-living thingn In outwvlde the ncope of
the ancl. Thie categorizaclon scheme hao been kept cosentially the

samo oo the one developed by the firot Panel. Io thin way, poot and
preacnt rescarch cophnses for ench catepory could be compared to deternmlpn
the progress of nolse clfects resecarch sinee 1974, and to see the extent
to which the recommendations of the lant Panel han been addressed,

Thu recommemlat fons presented in thie report teprescnt o general
convenmun of the Pancl membara.  Althouph there is wide agreement that
cartain arean need (nereancd attentlon, oplnions on other arens aro
quite mixed and roflect the diveraity of interestn and mlasfons of the
varjouy Fedaral agenclen, These racommendations primarily sddrean arecan
that need further rosearch and tha prlercitfzation that should take place
within a coopdinated Federal program. Undariying the Panel's agreement
Ia the ferling that pnolome effects research Le neaded by all che agenclen=-
that work af the agenclen, Including regulatfienn and Favirenmeatal Impact
dtatementna, phould he baned ou the pamo ¢riteria, 4 not alwaym the mame
chopen level 1imits, Ho attempt han bieen mado to asnenn the contribution
of apecific projects aince time and organizacional conatrainte would
have prohibited an attermpt at conoenoun on evary prolact, but an anaessment
of tha value of varieun resnarch topica han boen made through the procena

of priericization,
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Information on the varloun agencies' ootone elfests rescarch profects
haa ba;u pravided by Pansl members. In addition, a literature acarch
wuy dona by the Smithoonlan Scientifice Information Exchange, whone data
basa ingluden raports on Federal rewscarch In progress.

Preliminary data for FY 8--Between the last Panel meetIng ond the

final drafe of the Panel Report, ndditlonal {nformatfon on FY 78 Cunding

wan acquited. This Lloformation may be found on pp. IV-2 and 1V-3, Some
agenclon were able to provide complete data nnd othern only grona budget
eatjmaten, oince not all projectn under conslderation had yet been {nftiated,
Thus the feollowing everall funding date way Le sabjeet to revigfon. Iowever,
it 4o felt the information ls now pubptantially accurate. Moreover, the
plctute for FY 78 secmn to be a continuatlon of the trendm of the pravicus
yeara. There are {ew abrupt changea In [unding, elther by npency or hy
entegory, with the ponnible enception of a new Agmy project on impulac

noine.
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CHAPTER 11

HOLSE EFFECTS RESEARCH

The elfecto of uvinc were broken down Into various cotegorien by the First
Federal Interagency tiofse Effectn Henearch Panel, and for the sake ol consistency
the ssma categorden have been nolncalned in the present Pancl's deliberations.
In thone canen where nlight changes were moade in the titles of cotegorics,
tuforence will be made Lo thoe previous title, In the preacnt tepert a
catugory totitled "Human Kesponac to Hofne Concomitant with Vibration" wan
added #inco there appaars to be new activity In thin area,

The purpeac of the many rescarch projectn diacusscd in thin repott
in highly dependent upon thw sponsoring apency's mission. Hewever, Lo mont
canen the agenclen are concerned with the devolopment of criterln on the
offecto of varlous typem of noine on humane or animals, with the cvontual
application toward tha actting of standardo, regulations or guldelines,
the dovelopment of protective progroma, tho cducation of the public, or
in poma canes, the hopa af rohabilitation,

Tha following paragraphe will provide a descciption of the categorian
and thalr component teacarch topies, as they have been uned by the

praviaua and preacnt lancls,

1. Hofpe-ipduced Hoaving Lous
Thies effact in the mont widaly restarchied, and thue most well=

dogumented of the effactns of nolea, It 4im alen the most important in the

sanen that ft 1s the nation'ns most pravalont occupstionally-induced disnnsa,

The primary focus of research hiam heen ovcupational noima, but incrceaning

attantlon han hoen given to hearing loan resulting [rem non-ovcupational

11-1
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gourcen ouch an recreatlonnl purnulta, houschold products, and trans-
portation vehidcles, Much of the expendfture in thio arca 1o dirccted
toward the deseription, witigation and prevention ol nolse-induced
hearing losn among Federal agency peracnnel (such an the Department of
Defenoe).

The effectn of B-hour duraticnns of moderate and high leveln of
occupational neloe have been falrly well documented.  There in aloo a
growing bedy of Infommation on lonper durations, leower levels and varloun
temporal patterns (fncluding Impuloefve naine), but many gaps in the
exluting cerltords necd to be filled and many queations remaln unanawered.
The present controveray over preoponsls for revislon of the noine regulation
of the Ovcupaclonnl Safety and bleal th Mmnlndstration maken more ncecurate
atatintical deseription of the caunc-elfect critevia relntively mandntory.

Current resrarch on noine~induced licaring loan may be Jdivided into
laboratory and fleld projecta, Conalderable ceffort has been npont
ntudyling the basic mechanlomns of nulpe-lnduced hearing loss kn the
Iabnratury. Hlcroncople mectdons af the fnner earo of pnolne-exponed
animaln Ao examinad dn okdor to nlucidate che phyafcal and chemlenl
procasn of cellular denteuctlon, Thaas wtudica pompetimos include other
toxic agantn such an druge or chemicala, to examine tha combined effoct,
fSince temporaxy threshold nhiift (I7T5) ia conmidersd to ha an fndicntor
of potential permaneat threnhold ahift (P'T45) aftsr years of exponure,
conitrolled dosea of continuous, Intermittent and impulaive nofne ara
given to anlanla and sonal men hasans, wich TES aa the dependent varlobla,
TTS as woll an varicus paychoaceuatic maasuran ara hoing tonced an

ponaible fndicatera of nuncoptibility to noine-induced hearing lana,

112
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Slnce hearlng Impaioment advernely abffocta one's heaclng for opeceh,
laborutory rescarch lo belng conducted te decermine the ability of
Indivldualo with nolwe-inducest hearlng loos to understand specch.
Lakoratory reocarch in alov being done to examine the protective
capnbilities of car plugn and car mulls.

Fileld renearch han largely consisted of crous-sectionnal studicen of
nofac-exposed populationa to determine the elffectns of varioun levels and
durations of noloe on learlng, and to tewst the cffectlveacnn of ear
protectorn and hearving conpservation programo, A longltudinal study of
the developaent of normal hesting (and in some caseo hearing loun) anong

children han recently been lnstituted.

2, Hon=Auditery llunlth Effectn

Thin category consistn of the phynlologicn]l effoctn of nolse cther
than hearing domoga, Although this arca had boon given cenaiderable
attention in Kaotern Rurope and the Sovlet Undon, relatlvely little
research han been conducted in the U4,

It in currantly belioved that noise actn an a hiologleal atrosnor,
preducing and/or contributing to effcctes on the bady that ara typlcal of
tho ap-called "atxenn dincanen” (hyportennfon, ulcern, migraine hemlacha,
ute.), Trenaient affoctm, auch ap temporary rine of blood presnure or
heart rate, hava bean produced in the laboratoery, but thane effectu hava
not heen thoroughly gquantified, nor in it proven whuther or not they
hacora chrenle aftor protrocted oxpoanra.

Lahorntary studics in thia aren atCespt to dencribe the velatdenship

hetwaan nolnn axponure and various phyniologlcal parameters auch an

I11-3
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blood presoure, heart rate, hormonal secrecion, and vestibular changes,
both in anfwale and in humane,  Limlted research io belng dene on chy
cffocts of noloce on the Letus 1o manmola, and also on the potentially
datwaping effects of (nfrasound on boldy argaus. Epidemfologfeal fleld
ntudles are unfortunately very limited fn Weotern countreics and practically

mioning in the W.5.

),  Poycholopicnl and Performance Effegtp

The previous Panul referred to thifs categery as "lndividual Behavlor
Eflectn', but the presont Panel preforred the above tltic as being
gopewhat mora comprobendive.  Thia srea fncluden human raactions to
nolae as measured by verbal (and aometimes nog=verbal) and behavioral
toaponnca, It Includes the offects of nofwe on job performanceo. It may
include aubconacioan or even automatic an well as conscious reactions to
nolan.  Much of thls remcatrch is cunducted in the labaratory, but sone
atudien, auch an tho effects of nolne on job performanca, ace conductert
in the field.

Rugoarch over reacent yeats has showvn chat nolse can diarupt the
activitias of dally 1Lila by degrating the performance of coctain tanka,
Thena performance degradationn can somabimen land te accldents, Injurien
and job tneflickency. The ameunt of degradacion in ralated to the type
and aennitivicy of the tansk, the level and femparal naturn of the polaa,
and tha preaence or abeenca of other atresnora.  Some Lonks appear to ba
dmparvious £o nofan.  An oxample of notsa~induced performance degradation
ia the adveran affoct of nofue on toaching and laacning behavior. Noipa

can alan bha a diacuptiyva force An dutly e bocanse of Ltn annoying or

II~4
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, S avaraive propecticn, which can reoult lu tension, anxicty snd In wome
anaen, Antidocinl behavlor. Although theose effects ave Talrly well
documented, criteria Lo thin arce are far from complete.

Current research iu thin area Involven laboratery and field studlen
of human reaction to levels, durations, apectral qualltles ond cognitive
componenta of varieun nolacs, Thi studica Include the elfecto of pofne
oh tapk performance, and on phynical, ooclal, and mental behavior, They

aleo Ilnclude annoyance ot averslivenens rotings of nolpe {rem vartons

gourcen, auch an highwaya and nircraft, and varlvun types of nolae nuch

an lnpulsive nolue and nonic hoom,

h. fofoe Elfeetn on Sleep

Hodse can diarupt aleep by cousing Individuals to awvaken, or it can

dogende tho quality of ulecp by cousing thiem to shifr into o lighter

ntaga of nleep, While polso~induced oleep dioruption {o an ansoylng and
prevalent occurance, the levela that produce awakening or changes in the
quality of sleep appear to vary widely smung individuale.  Alao, infermatidon
in lacking on the after offects ot consequences of fivfne=induced aleop
dieruption in tarma of job performance, amd degradation of henlth and
well-huing.

Racent vasearch in thin aran o very limitoad, It {ocluden a corrola-
tional analyain of exinting aleep rencarch data, and the effactn of
alrcralt and traffic nofse on aleap. Tha rolation betweens nelma and
nlacp quantity and qualicy, Jjeh poeclormanco and mesdleal cemplaints in

bajng studled in ailitary anvironmentn,

I1-5
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5. Communication Interfereoce

Thin category lo primarily concerped with the cifects of nolee on
opeech compunient Lon but aleo {nceluden the maoking by nolae of warnlng
agigoals and other soundn necconaty Lor the safe and efflclent conduct af
dally netivitien.

Speech comnunication can be enkrenely dlificult In backgrounds of
modarate to high nolae level. Adequate communication cnvironments con
be important for formal education in achools, occupntional offfciceney,
family life patterns, and quality of relaxation, Criteria [or speech
intarference ara fairly well defined, but traditionally have been based

on apacch generated In outdoor covironments and percolved by lndividuals

with normal tionring.

Huch of the reacatch in thin aren dealns with tequirements for
adaquate verbal communication in military nid civilian alrcraft and
relatod activitlien. Studien are being conducted to detormine the inter-
foaring anpacta of nelne on apeech discrimination abflitien of hearlng-
impaired an wall as pnorwmul-loaring individualn,  HResearch projects alao
include the determination of normal vocal effort in everyday nolfon

i backgrounds, and the devalopment of noline critaria tor varioun typus of

rouns snd bhaildinga,

6. Copmunity or Collective Renponne

Gtudiem in this category ate directed taward the roaction of resldential
pepuiationa to noine environmentn in pgeneral and to cercaln nolnn

sourcaa An parcicnlar,  They usually invelve the adminfatration of

surveys ar quoatiennalias, which aca conducted {n tha fiald rathax than

I1~6
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the laboratory. Community reactlon to nofse wmiy take o variety ol

farmn, ranging from mild dispatiaface ion with the nelghborhiood te complaints,
threata, avd organdzed legol action.  Mest of the surveyd to date have

dealt wich aleeralt and craffic noipe, and reoslts have usunlly been

aogenued in termn of numbern of people who repoet that they arg highly
annoyed or who are ackively camplaining.

Curtent research projecta fovelve tlie development of a more senaitive
and comprehennlve mechod ol evaluating the Impact of nofae on the community,
extension of woclsl wurveys to nelgbhborchoods fmpacted by coutces ather
than afrcraft nofse, the apvesosment of the mocial and econmale impact of
nofse, and the develepment and valldatlion of guldelines for environmental

impnet stotesentn.

7. Effactn of Nolso on Iomentic Anlmala and Wildlifa

In geaaral, nofse can have the apamme type of effocta on animala an
1t Joea on hamona.  Since laberatory animals (such ap rato, chinchiilanm,
ad menkeya) are almost alwaya uned aa human surrogates, projects to
atwdy tha offects of noloe gn thene animala are discunned under the
varioun pracacding categacien. Of (itetent lieva are posaibile effocta an
farm animaln which include changua in atge, wolght, raproductivity, aad
kohavior, Effects of nniae on wild animala may include chengen in
mating bohavior, predator-prey relatlonnhipn, and tarcitocdal hehavior.

Thara in falrly little ongulng ronsarch Lo thia araa, with ment of

tha projecta direcced towvand the af{ccts of nolse on Inrm antmaln. One

acudy entalln a roview of notse effects criteria An varlova apecien of

wild ami domantic animaln,

11-7
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8. Hoiwe Environment Determination

The title for thin category used by the previous Panel wan "Meapurement
Methedolopy and Calibration". Since the catepoery han been broadencd teo
Include wolee exposure chatacterlizatlon the present citle wan melected.

Althuugh the determination or deserlption of nolue envirenmente in
not strictly the soncsoment of a noloe effect, 1t in u necesnwary ntep
tavard developlng adequate criteria in all of the various categories,

For example, before asoesning the total impuct of nolne on the American
populatien, the entent of the expopure problem munt be quantified in
terms of pumbers of people exponed to varlous levels and durationa of
noine,  In order to make theae kinds of anoenoments and to uwac them 1n o
| meankngful way, standardired meaourement techniquen, fnstrumentaton,
callbration procedures and vating schemen pust be developed.

While the nolac enviroument hos been [alcly wall defined in many
fodustrelal amd military settings, infomatlon s lacking on the noluee
l erposurn of the general public. Insmtrumentation for the measuroment of

noina axposure han bhacome more sophisticated with the advent of intcgrating
1 nounst leval metora and personally worn "donimctaora, the accuracy and
% varsatility of which are atill belng relfnml. Computerized andiomocrie
tenting and calibration techniquen have alme heen developed over cecent
yrara,
Cutrent reaorarch projectn ip this eategory Include the developmunt
and valldation of sound level matern and donimatecn for apocilic monpurement
S purponeon, Amprovesent of atandard wensurement technlguan, and meapuremont

of particular occupatiennl cnvironaentns,
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4. Human_ Reaponne_to Holse Concomttant With Vibratien

Thin In a oew category Lo accommodate o omall but growing body of
rencarch on the continwed effects of nolae and vibration penerasted try
certnln nofae sources, such ap alrceraft aud highwayo.

It has been determined that the annoyance, diosconfort, and pomet ineo
fear that Lo cauvsed by nolae sources in due, at least in parc, to the
vibration that la almo generated from these sources.  The relative
contribuclons of the nolse and vibration need to be nosesaed in order
to derlve crlterin for the conbined exponure conditione, and to mitigate

the adveroe offects,
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CHAPTER ITIT

NOISE RESEARCH I'ROGRAMS OF TU
VARIOUS FEDERAL AGENCIES

Antroduct lon

In order to prenent foformation on the peropectiven of the varlous
agenclog on nofoe repearch, the lollowing nectionn briclly summsrize for
cach agency the general agency missfon, the role of nolse effectn rescarch
In that mianion, and current eophanes in nolne effecto regcarch.  Thene
narrativens arce followed by tables providing at-a-glance Informacfen on
funding of noloe effects rencarch by category,  In some casen one research
project wads concerned wlth more than one category, such as lecaring loso,
agrecch communfcatlon and calibrattan of fuatrumentaclan. For the aake of
simplicity, these projects were “force-fIt" (nto the category where the
mnjor enphasin secmed to be,  In capen where It appearcd that resvarch
effortn wero avenly divided among categories, the funding levelp were
dinteibuted nccordingly.

Agencien

Pepartment of Agricultura

Connnmer Product Safety Comnisnfon

Department of Cemmarce (Natlonal Burcan of Stamdardn)

PDopartmens: of Defentna (ALt Foren, Army, Navy)

Eavirenmental Frotection Agency (OCLfce of Noine Abatement &
Contral, Office of Heoearch & Development}

Energy Remearch and Devalopment Agchey

Dapactment of Health, Fducatlon and Welfaxe (Matfonal Inatltutae
of Child Health & Hhwman Development, Natlonal lnatltute of
Favironmental llealth Sciencen, Naclonal Inatitute of Neurologicald,
and Communicatfiva Dinesaoa and Steoke, National Inntitute
of Uceupational Safaty mml Hanlth)

Department of [nctarior (Bureaw of Minem, Bureau of Reclamation,
Minlng Enlorcemant & Safery Mimindatration)

Papartment of Lator (Occupational Safety & flealth Adminiskrakion)

Natiponl Academy of Hclaucan

Natdenal Asronautica and Space Adminfntratton

Nacional ficlence Foundation

Department of Treaneporeation

Yatarans Adminintracion
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The types of general 7wissiecns ot ageacies represenced on the Papoj
vary. 0f thue 23 organizational entitlas represented on the Panel, 18
are invelved with reagarch, 7 have regulatory reosponaibilitiua and at
leane half sdminister proprams {(in dareas like transportation, heakth and
Of thuse at lewost nmoven combilnag all

walfare, nationul macurity, atc.)
thraa typoa of aioalons.

Turning to tha question of che major way or waya it which nolae offects
roaearch suppoerts agency mianiona, proctection of the hearing of the Anerican

people i a major concetn. A query waas diractad to Panel mombers: llow down
nhoiaa affacts tesoarch fit into your agency's genaral miassion?" Nasponnas

could be morted inco tha followling categoriea:

Ho. of Raeaponana

Protection of hearing of the genperal

public, dnecluding work force 14
. Protection of grnecal public

from annoyance due to nolse 9

Dicnct aupport of ragulatory devalopmenc 7

Protection of Kensral public from noise

from agency facilitlea 5

Hearing protectlon for own owploysea ]

£1I-2

:
,s;
i

[ R S




w:mmntmﬂ

Flocal
Taer
Fridipy
(f1mm)

DEPARTHENT OF AGRICULTURE

The Depoartment of Agriculture is dirccted by law to acquire and
dlaneninate information on agricultural mattera and aluo to engage
in reacarch, conservation, and rogulation in agricultural aroan.

lant of USDA'a noloe effuctd ralaced raoeavch ia aupported by the
Fedaral grants progeaa of che Ceoporative ftate Rooearch Sorvice,

Curront areae of cmphaslo are hearing conservation programe for ageicultural

wotkata, and the effcctn of noloe on farm animnla,
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REFARTHENT OF COMMENCE

The Hatlonal fiurean of Stunderde

The minslon of the Hotlonal Burecuu of Standarde 1o to sdvance the
nation's ncience and technology and promote thelr sf{ective spplication

for the public benofit., WS 1o responslble for the ntandardizatlon of

physical meuourement pywtemn, and conductn reascarch to fmprove materinln

for tecimologleal application,
The main objective of the Burcau's nelse effects research 1w te

wntablinh a puychoncountlcal basie Lor nolse measurcment by identifying

atd quantifying human advorne teuponsc to nulne. Current arcos of

emphanio are duvelopment ol noloe criteris for communitclen, for Lulldings
and toom nefnae, aud nolno fsolation vequitements for bullding particions
and extarlor walln, In addition to ite own progeam 45 (s perlorming
thn following work for other govecnment ageacleon: a4 atudy on highway
nolan criterla for DOT; duvelopwent of nuise critecvia lor buildings,

hounchold appllsncen, and consumar producte for EPA; and crlteria for

tranamisalon Lina nuiee [or ERDA.
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CONSUHMER PHODUCT SAFETY COMMIGSION

Tha Conaumar Froduct Safety Comnisnlon im directed ta:

[+] protact the public against unreanennble tloks of injury
andocinted with connumer productn;

[ aasiot conoumors to cvaluate the comparative nafety of
conaumer productn;

o davelop uniform sofety stsudards for consumer products and
minimize conf{licting state and local regulacionn; and

[ promote teaearch and fnveatigation tato the causen and

praventdan of product~related deathn, iilncopan and
tnjurien,

The Congumer Product Safaty Act of 1972 and provious legfalation
conatituca tha Cumeionfon's mandate, The Comminsion fanucs mandatory
aafacy standardn and can ban hogardoua consumer products. Pact of ita
miwnlon 1 the acquisdtlen of informacion un noina effecta ansociated with

connumer products, aufficient for regulatory pucpenca.
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CONHUNER PRODUCT SAFETY COHMISBION
K11-5

DAL IS | i I T 6 5 TL 2§ L AT A b o ety et = i 3 e o 1 T, 3B

T el L Ly B . e o i s i & m o

ot

o



AdCY STEYIIVAY 1538

Flersl
Toar
Pemiing
(11000)

Y

I

1

DEPARTMENT OF DEFENSL - Adr Force, Army, lavy

The noinc-effeetn reaenrch of DOD 1o dircctud to support misaion nceedes Including
protecting the hearfng and health of military peruonncel, Anouring the perfotmnnce
capobility and mlssion elfectivencsn ol personnel {o nofne and combined nofse and
streos environments, and reducing the {mpact of peace-time military operations on
the vurrounding communitiea,

Alr Toreo

Alr Forca biologlcal acountics reocarch is primarily conducted fn the
renenatch Laciliclea of the Acrospace Hedical Hesearch Laberatory, HWright-Patterson
AFB, Ohdo. Tho Air Force hearing conscrvation program and relaced studien are the
reapannibility of the fehool of Aeronphcae Medicine, Brookns AFH, Texan. Both labor-
atorien are undar the Acroapace Hedical Divinion, Aflr Force Syatemn Command.

Particular nolse<related resontch emphases ol the Alr Force includet effecta
of long=duration continuous noise cxponure, effects of high level and impulse noina,
apgapnment of hearing conaervation programa, aar protector evaluation, effocta of
airereaft pofne on comunicationn, amd nolae and vibracion exposurs criteria. Rath

in-houne and contract atudles are belng parformed.

e Iy
* N
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Amy

Reaearch on the effects of nofne in boing performed at the Human
Engineeting Laboratory at Aherdeen Proving Grounds, Md., the Censtruction
Enginesxing Romearch Laboratory, Champalgn, I11,, and the Army Aeromedical
Resenrch Laboratory at Fort Rucker, Ala. Tha Army Invironmental lygiene
Agency at Aberdeen Proving Grounds evaluaten the environmental impact of
nofae on tha cormunity, and manages the Army's hearing conscrvation program,
but they claapify their work ao otatistical apalysin rather than reaearch,

and it has not been reported for this reanon. Holse offecta research at

the Nwman Engineering Repearch Laboratory and the Aeromedical Henearch

i
I
¢

Laboratory has dealt with the development of criteria Lor preventlon of
! hearing lons, particularly due to impulstve noiaw, teatipg and refinement
! of ear protection, and criteria for adoquate apeech communientien. The

Conatruction Engincering Laborntoery is primarily concarned with the

! propagation of notee, and in currently atudying the Impact of hlant noiee
! and ateady=-state noise on the community.
! _—
vo
=
.
A
TOTALS (31000)
»e]
Fiegal
o o0 75 76 77
Prding
{himeh mv] 349 676 825
oo -
9
" A a -
504 g 1 R a e
-
M0 .4
A
A - - - " o~ n oun s
reR rAR HE N RAR naR ~RAR ARR "RRR nRn
khalipien) Peira Rileata Crrmenlcat on Tomren ity ity T P,
:::::ﬂ::::‘ Mfau‘::::;" :';:th::-::n :ll-v;. Intarferénts or Callreg)an Animaln Tavlrvw=ent :l-:‘-::::::._‘
e e ETfmin Pesponee & KLIALIER  Brvsrminagiod
ARMY
b
n
3 1n1-7
(-]
<
-3 .
a '
a ! !
. e TR A RN TR R EFSNpee T (R BT DR R S )




i
:
B
n
5

Henearch amd development arens recelving cophasio By the Havy
during the eurrent reporting period incluwdet 1. the asseaoment and
quantiflcatlion of auditory and non~auditory rlnks ansociated with nolne
expasure {n naval environmentn; 2. the optimizatien of petsonnel
performanee in Wigh (ntensity acountic envirommentn; 3. the development

of damage rink criteria for npeclal military enviraommeats,

410+
400
1304
5094
[H ]
11y
Flacat.
L A TOTALS (81000)
Twvd Loy
Rk I 13 14 17
MmroER 304 609 429
b
ues
10a 4 N -
b -~
- l =
A | . B
nr R RAR RAR RAR RAR ~RR ~AaR RAR nAR
Felonaladwiod Wum-Avdiiory [uyshalsgisal Boles Kilecta Covmalortlom Comminliy Dreestiln Helen Totor
Tinaging jaee Hanlth b Fegfemmencn o Slewp Intatfaranqn af Callaqbiva Snimala EavhEATaeng lmﬂllrl
Bilansn Fifenca Raggmnen b WLI4bATe  Pevaminanjon P91
HAVY
111-8




3
]
i

e ——

Tlacul
Toer
Peeding
[HEouny

EUERGY NESEARCH AND DEVELOPMENT ADMINISTRATION

ERDA wnas aspablished in 1975 to consolidute under ang agency activitian
ralaring to the resnarch and development of varioun gources of energy.

Ita broad mandate im to "develop, and increase tie efficioncy and relfabilicy
of upm of all enargy sourcen to meet tha needo of prasent and futurn
ganerationa...",

ERDA's lim{ted nofse mffects remsarch activities relate to its

reapanatbilicy to enhauce environmencal quality whils protecting the

ublic'a health and aafety. Dronentcly, there in one active project to
P

davolop eriterfa for advaraa responac to tranamiasion lina noina.
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ENERGY ARSEARCH AND DEVELOPMENT ADHINIZTRATION
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LERVIROMMENTAL PROTECTICH AGENCY

The Nolpe Control Act of 1972 mandotes the Environmental Protectlon
Apency to conduct and support (inanclally resvarch on noloe, including
the poycheologlcal and phyniologlcal cffectn of nofose on humone ansd
anfmals {n order to determine acceptable levels of nelse.  The sbjective
1o to collect and evaluate health effectn Information for the development
of neine redulatcing criterdin, the provielon of techinical applstabce to
State and loenl governments and tha dinsemination of public Information,
Under the Act, EPA alao loasucs product nolee emlusions regulationn,
coordinates the prograns of all Tederal apencles relating to nolme
rapearch and noinu control, and 16 required from time to time to review,
revide or supplement lts previously published crlteria and roportas.

Spacifle tesearch emphuncn now {ncludet the investigation of the
cardiovaacular elfects of noina, lnventigaticn of the rolacionahip
botween annogance and intrusivencan and anpessments of the lmpact of

hounehald and consumer product nolne,
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DEPARTMERT OF HEALTH EDUCATION AKD WELFARE

Matfvnal Tnntituten of llealth

Tha minpfon of Notlonal Institutes of Mealth fo to fwprove the

health of the American peoaple through biomedical repearch.

Matlonal fnstfeute of Child lfealth and Human Developmens: (NICHIR)

redearch on child and maternnl health.

The Tostitute conducts and supporta blopedical amd behavioral

One study concerning the detection of auditory dapage fn the neonate

wun reported (rom NICIHD.
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sational Inaticute of Environmoncal llualth Sciencas (NIEHS)

The Inaoticute cenducta and supports fundamental rasearch concernad
with defining, measouring, and undaratanding che sffacta of chemical,
biological, and physical féctnra in the anvironnant on human healch and
wall-bating.,

The general objectives of the MNIEHS nolae affects program are to
increada undarscanding of tha procasa by which noisc dJamagaa the phyalo-
logical, mechanical, biochemical and alectroneural mechanismo of che aar
and other pacts of che body. The pregram alase includea the {denti-
ficacion of environmental agaacs that produca thia damayge, and tha
quanctification of axpectad atounts of damaga.

Two arcas of nolsg affects rasmarch are currently esphazized:

1. Datormmining non=auditory (cardiovascular, teratoganic)
affacts of noida expoaura.

a Incranaing underatanding of noine snd ouotoxic agent
affact(a) on tha phyatolegy and biochemisery of tha innar
aar patticulacly tegarding Toeaponasa ¢o compleax sounda in
roaliactic background nolsa levala,

TOTALS (51000)
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Hacinnal Inatigute of Mental llealth (HIMH)

Tha Insticute servos ag the principal agency tor the study of
behaviaral acience and the culcural and nocial problems related to
muntal healch,

HIMH raported one recently completed atudy that investigaced

smaticnal and belavioral responnes of community readdento to highway

comatruction nofaw.
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NATTONAL INSTITUTE OF MANTAL REALTN

Nattonal Inacfeute of Naurological and Comsunicative Disesnes and Stroka (NINCDS)

NINCDS conducta and supportn reaearcch an neurolegical and menmory
dinordera, including Paxkinmon'n dineans, epllapay, multiple aclaroaisa,
muacular dyatrophy, head and apinal cord injurien, atroke, deafnean and

ocher aemmunicativa disordera,

Ith rotse sflacta rracarch focumnen on tha effacta of noise on the

auditory ayntem, Currant raacarch covara a wide ranga of topics such as
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sunceptibility to hearing losa, the relatienulilp ol temporary threnhald
ahift ro permoncent threshold shily, cochlear and vestlbular effectn, and
duratlon/intenaity functions. Huny projects deal with normal and abnormal

floval phyniology of the car, uand the mechanlom of damnge coused by nolse of
L |

:":I various npectral and temporal charnctevintice,
wid I ng
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NATIONAL INSTITUTE OF HEUROLOGICAL AND COMMUNICATIVE DISEASES

L= S

AND STROKE

A fomn of the NINCD3 projects covar more than nolna e{fects alepe, Therefors,
tha funding data for thane projectn may overantimate actual monies spent

for resaacch solely on nolna effecta,
I11-14




Center for Dincane Contrel

Hattenal Inaeicute for Oceuputional Snfety and Mealth. (H1Q5H)

The Nativoal Institute for UGecupational Mealth and Safety In directed

to perform reccarch leading to criterda for nafe and healthful workplace

conditions by authority of the Dccupationnl Safety and Health Act of

1970 and the Federal Coal Mine Safety and llealth Ace of 1969, loince in
one of the many agents {nvescipgated for deleterfouns cffectn on health
] and oafety.

HIOSH han cunducted nunmerous [feld and laboratory atudles to determine
the celationnhip between workplace noine of varioun lntenoitics and
duracivns to the fpncldence and magnitude of hearing looo,

Currvent rescarch enphasfzon eriteria for fmpulsive and intermittent
nelse. lleating connervation seanures Including ear protective dovicen

are alno being svaluated,
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DEPARTMENT OF INTERIOR

Burcow of Hines, Burcau of Reclamatlon,
Mining Enforerment and Safery Adminintraclon

‘Thu primary repponsibllity of the Department of Interior fo the
management, conpetrvatlon and development of the natlon'n natural
repourcen, fncluding Federal landn aud trunt loanda, fiah and wild1ife,
water, [uel and mineralw,

The nolee effects research bedng undertaken by the Department of
Interlor ia mainly directed towards hearing conservation for mioern in
compliance with the Fuderal Coal Mine lealth and Safecy Act of 1969 and
the Federal Hetal and Non-Hetallic Mine Safety Act of 1966. These Acto
led to establishment of mandatory standards prescribing maxtmus nolse

axposure leveln for underground and aurface mlnons,

Buroau of Mionen

The minnlon of the Nuteau of Mines ia to asnure the viability of
the dvmontic minerals aud materials cconomy in wayn that bont protectk

tha public Incaecrnet,

The Bureau's polsa program aupports complisnce wich noiss exponura
standardn for minura, Most of cha cffort in focuncd on the devolopment
and implemontation of nolne abatement Coachnology to reduca nolmpe lavols
wthnut nariounly impaizing production., Some work has hecpn donn on tha

devalopment of innstrumentation and porponal hearlng protectlon,

111-14
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BUREAUL OF MINES

Nureiau of Beelamatlon

The Burenau of Reclamation In regponsible for the development and
operatfon of winter works for the rveclamatlon of arld and semi-arid londa
In weatern staten,  The Burcau has ene atudy related to the elfects of

nolne entitled, “Holoe Abatepent o Substatlonn,"
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Hining Enlurcement ond Salety Adminintration

MESA La reoponaible for the development and enforcement of regulations
to protect the health and safety of minera. As part of {te genernl
minaion, nolse development activicien are conducted which invelve the
effecty of noloe on minern. HESA in alno renponsible for the {mplementation
of nolne abntement procedures. Current noine offecto projectn {nclude
callbratien procedures for desimeters amd nound level metern, evaluation

of ecar protectors, and noine environment determination.

In accord with the Federal Mine Safety and Health Act of 1977, (Pablic
Law 95«164) cffective March 9, 1978, the Mining Enfotcement and Safcty
Admindatration will become the Mine Safery and Health Administration and

be transferred to the Department of Labor,
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Ocecupnt fonal Safety and Health adwlndstration (05HA)

The Occupational Sodety and Health Adalnisteatlon was entabllohed

in 1970 to develop, promulgate and enfoerce oceupatlonal health and

nafoty atandavds and regulatlons,  In 19701 08HA fesoued an secupattonal

nolpe exposure otandard.  Althouph OSHA dd net repore uny nolone ol fecta
repvarch, o reprencntative wias (neluded on the panel becaune vl GSHA'o
Important regulatery role, and rellance un reacarch For erlterto to set

ntondardn,
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RATLOHAL ACADIZLY OF SCILNCES

The miusion of the Hational Academy of Sciencews is to stimulace
scientific ramearch and ite epplication to the public welfare, The
Academy bringa together a group of cminent seientlovs and enginvers who
may be conoulted by government agenclien on watters of public policy,

Hithin the last throe years one noloc-relasted reoenrch project wag
spennored by tho Tranupertation Hemearch Board of the National Renearch

Board of the Academy concarning tho davelopment of a model to doterming

the ecconomic impact of traffic noina,
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HATIONAL ALERONAUTICS AND SPACE ADMINLSTRATION

The National Aeronautlcs und Space Adminiotratclion cenducts cesearch
ralatad to the problemn of flight, develops and tests acronautical and
space vahiclus, and conductn the nacion's spaco exploration program.

HASA'o nolog affucts veascarch progran is located at the Langley
Rasaarch Center in Virginia. Beth in~house and contract studies ara
baing parfotmed. Laboratory and fiald atudies investigate community
annoyande and adveran asubjective renponaca caused by sircraft noviaae, and

the combination of nolse and vibration.
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HATIONAL SCIENCL FOUNDATIOHN

The Hational Sclence FPoundation waw cotablinhed 1o 1950 to stinmlate
scientific revearch, to promote internationnl cooperation through science
and o help develop sclence education programs, The NSF initilaten and
supporta fundsmental and applied rencarch in sall nclentific diwvciplines,

Noina effectes remearch projects currently funded by NSF dnclude
ihvaotigations of thoe eflecta of nolae owd aging on cochlenr phyaiolopy,
apdd tho relationcship between nolue levels in the heme and the classroom

on the health and behnavior of children.
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DEPARTUMENT OF TRANSPORTATICN

The Depactment of Transportation's alssian L3 te asaure the coordinated,

effactive wdminfatration of the tramaportaticn programs of the Federal
govarnzent, and to daevelop national tronsportatian policies and proceduraa
conduciva to the proviasion of safa, fasc, efficient and convenfent
Lransportacion,

DOT's nofuc effects rescarch io concerned with agseussing the impact
of tronsportaticn noiae an tha public and on vehicle operators, Prinziple

noigse effecta rescarch projecta in 1977-38 includa a atudy for fmproving

noiae deacriptors for human reapongse to time=varying traffic noiase and

an avaluation of deacriptors for perceived nolainena for wae in conjunction

with aircraft nofae certification. In addition, there are current projecta
in communication interference (effectn of noilse in aircraft cockpita)

and in communilty or collectiva responaa (Concordm opinion aurvayns;
fannibility of a parnonal nolas exposure index for uae in communicy

roaponae atudian).
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VETERANS ADHINTSTRATION

The Veterans Adminlaotrotlon adminlsters lawn covering a wide range

of bencfltn for former wembern, and dependentn and beneficlaricn of

decenoed memborn, of the Armed lForcen.

wynten of more than 170 henpitale and 200 clinlca,

The VA Lneludes a health care

The VA'o notwe-related research program provides support to ftu

Audlologic Service, whooe dutlea are the disgnosis and rehoabilitatlon of

Veterann' hearing problems, ond the determination of dlosbiliey clalmn,

Curxent nolec=related rencarch includes inventigations of the interaction

of noiso and antibiotic drugs, loudnens discomfort levels, and the

affecen of noloe on the communication ablllelen of hearipg-impalred

pecple.
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CUAITER IV

SUHMAHY TABLES ARD COMPARTSONS
WITI PREVIOUS PANEL'S FINDINGS

In thin chapter summary tablea and graphs will be presented, which
whow fundlng lovels for noloe clfcects vescarch by category and by npency,
The figures represent total expenditures over the [loeal yearws 1975, 1976
and 1977, of the {fodividual ageacien listed In Chapter 111, Also presented
are the anunual funding leveln Ldentifled by the Firet Federal Nofse LCfocts
Panel compared to the annual funding leveln fdentified by the Second Panel.
The Fleat Manelts identifled rencarch topien fn need of additional emplisnin
will be lioted and briel stacements will be made an te the extent that

curreit rencarch projects addecus thepe toplen,

Fundlng by Category,
Tabdo 1 givan fundlng leveln lor flecal years 1975, 1976, 1977, and

1978 estimaten for aach noine reacncch category, Flgure 1 portrays the
nama Anformation groaphleally, 1t appears that there win alightly more

tunding in FY 77 than in previoua yeara, but tha trend in not conaistent
in ench catogery. HNolesa-lnduced hearing lons recelved connlderahly mora

funds than the other aronn.

Funding by Agency

Tahle 2 shown Lunding laveln for flacal yeara 1974, 1976, 1977, and
1978 entimaten [or noine offects rescarch according to agency, Flgura 2
givam tha same Informatlon geaphlcally, It can be acen that the Pepartment
of Detenac and two of tha ageaclos within the Depactment of Health,
Educatdon and Wollate (HINCHS and to a lesn extant NIQSID) provide monk

1¥-1
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BOISE EFPECTS RESEARCI FUNDING BY CATIGORY

(In ‘Thounandn of Dullars)

Table 1

JYEAR | | HAT,
Category Y 75 FY 764 ¥y 17 TOTALS S S
Hodne Indueed learing Lonn 2,300 3,567 4,385 L 2nf W 116
Hon~Anditory Health Elfectn 211 101 179 491 226 |
Inychologicnl & Percformance Effoctn 176 1,143 1,340 3,263 1,127
Nolua Fffrctm on Sleep 01 117 130 azh 1310
Communieation Interfornnce 116 LY S 616 1,634 14
Community Colluctive Renponne 215 JJE) nl 926 i M7
Nomentic Animnlu & Wildi{fe 51 A3 17 151 15
Hodnn Fovironment Determioation 6] hh% 310 1,036 655
y_q_l_q_g___(‘ﬂrlg)mi‘tant with Yihration 174 279 205 K1) 75
TOTALS 4,427 6,543 6,567 7,305
‘ 17,537
Alncluden tranaitiont quarcer funding.
Iv=~2
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Table 2

HOISE LEFECTS RLSDARCH FUNDING DY AGENCY

(In Thousands of Nollaru)

3 Yeal T
__Apancy — *'_"' 75 PY 764 i'!'-” TOTALY 'Y _1hn
Dapartwmont of Apricultuoro 19 100 2 112 o
Conduncy l'rud‘:'l-cl, Salety Conminnion 0 36 0 Jo o
Departmant of Commurca (HIG) 202 FER FET 195 247
apactment of Defenoa {(AT) 13) 610 094 1,057 705
) (Atmy) 345 676 | bZ3 1,044 7,110
(Havy) 504 063 Wiy 1,558 YY)
Environmental Frotection LYo 230 Y] 169 750
—._Apuncy CANARY (/LD ) ,
Energy Booscarch and Dovolopnent [}] R 143 131 %)
o Mdnindatention *
Depactront ol Nealth, Rducatlon, [¥] [1:] ul 109 0
ant Halfaro (LGN
(NILkNG) 143 201 119 667 202
(HLI) U 13 1] FE) 0
[T RTHITY) 1,130 1,554 1,421 [NEL TLAT6
' (e ouo 410 EFD 1,504 TR
Dapactmant af Invagiac (BOH, NOIU, HESA) 109 FY a3 196 39
Hiatgonakl Academy of Scloncan 100 [ 0 MG S R
Hatfonal Acronautics And Jalety 214 [FE bl4a a,15) “‘“"';‘,“6"'
Adpintntration -
Matfonal ficlance Foupdaclon 0 [Y) 125 150 T
Dapartmant ef Transportation ] 120 113 5271 1,004 730
Yatavane Adalndntrakion B4 FIYT) 141 433 - 105
TOTALE AL ARY 6,343 | 0,567 S PTL)
17,337
* Includea ecranshelon quarter funding.
1v-3
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of the funding tor noluse coffecety reocarch, The Hatlonal Acronautics
and Space Adminlstration owd the Department of Transportatlon are alew
aigniffcant contrlbutors, while the other aypenclen (Ineluding the Envlron-

mental Protection Agency) contrilbute relatively small amountu,

Comparinon with Pravious Panel's Findiogs wo Fundipg

Table 1 shows annual Cfunding leveln by category fdentifled by the
Fieat and Sccond Federal Noipe Effects Hesearch Panels.  The nunhers
represent the meon of three fiacal yuars In each case. Lt appears that
conslderably more mency wan opent on noloo effectn reacarceh (approximatuely
2 million) during the second perlod than during the first. One explanation

might ha that the Noiaa Control Act and increaning publlc awarencnn have provided

a atimulus for meveral agencles te rmbark on needed renearch,  Another might
ba that the Second PManel's reportlng wap pomewhat more complete than that

of the Firat Panel. Thin poasibility in evident on inspection of Table 4,
vhere quita o [ew more agencies are fncluded in the secend poriod than

in tha firat. 1t in aleo evident that the largest sources of fundn {DOD

and NINCDS) have conmhderably fncreamed thetr funding levels between the
firnt and second pariodae.

Thren categorins In Tabla 3 donerve explapation: First, the large
tneronan in funding in the category “Paycholegtcal and Pecformonce Effecta’
ia probably due in part to the change Ao title.  The previous Pancel had
entitled 1t "Individual Dehavier Effecta”. By changlng ite citle and
hroadeniog Ate scopa, the category probably took In projects that would

have boan categerised under "Comnmunity and Cellective Runponne' by the
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Trandn In Funding by Category

COMPARISON OF NOLISE ENFECTS

CATEGORY REPOHTED BY FINST AND SECOND {ANELS

(In Thouwsnnds of Dollars}

RESEARCH FUNDIKC BY

FY 73 ~ ¥Y 75 FY 75 - ¥Y 77
J_Cnategory (maan) (mean)
Noina Inducod Hearing Lonn 1,391 J.o82
l Nan~Auditary Haalth Kffncte 161 164
Payrhologieal & Parformnnce Bffactn 276 1,044
Hoine Effocts on_filsap 147 109
Communication Intarfaretica 109 A78
Comaunity Collective Rempaonna 426 109
Domantic Animala & Wildlifa 0 50
Molae Fanvironmant Detarmination 1,074 118
| _Hodne Concomitant with Vibration {hnaw catagory) 219
TOTALS 1,906 5,837
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Table 4

Trends In Fauding
COMPARLSON OF NOISE EFFECTS
AGENCY REPORTED BY FINST

(In Thouzands of

by Apguncy
RESEARCH FUNDING
AND SECOND PANELS

Pollary)

BY

FY 73 - ¥ TS

FY 75 - FY 77

Agcucy (mean) __{moan)
Department of Agriculture {nat teparfed) | 37
Conasumer Produce Safety Commisslon {not peporred) 12
Department of Commerce (NUS) 130.13 265
Deparcment of Dafaunae (AP, Army, Navy) 948 1,679
aRDp
Environmantal Protecction ARancy guic{ 237 256
Enargy Reacarch and Development (not reportad) 118
Adminiacracion
Pepartmaent of Healch, Education t. 36
and Helfare (RICHID) (not-reporcad)
I
(NIEHS) 216.3 222 I
(HINN) fant repapted) 12 J
(NINCDPSH) 768.5 1,379
(N10SH) 395 460
Peparcmant of Houalag and Utban 405 (not repocced)
Davalapment
Peparcmant af Interior (BOM, BOR,MFSA) 12 [F]
—{ROM_anly)
Natlonal Academy of Sciencan {(not caporced) 33
Haclonal Aaronsmucica and 3pace a0 118
Adminintration .
Nacional Seiencn Foundatiun 7 58
Repartmaent of Tranaportation 17 334
Vatarana Adiainisccattion (not rapactad) A51
TOTALS A 4 LR 5,841

A Totaln diffaer .nllghtly from choaw of Table 3 hocause of rounding errora.
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oncller Panal, fmcondly, the apparent decreaoe in funding for the
"Community and Collanctive Hesponoe' category is due, at leant In part,
to tho pama procesn. Thicdly, the dectease in funding in the "Holse
Environment Detarmination" catogory 1a largely due to the termination of

A large atudy by NASA te clinractorize noilpe from Y/5TOL aircralt.

Connideration of Previoun Panel's Recommendariopn

The followlng paragrapha will outline the rescarch topice that were
fdentificd by the First Nolse Elfccto Nedoncch Panel as pecding additlonal
emplinpin, A brief atatement will follow on the dogree to which each of
thema necds in currently belug addreosed by fedetal programm. The
implicationa of thcoe statenente nhould bLe interpreted with caution.

Tha fact that much of the Federal government's current ranmenrch deoes not
directly apply to che Firat Panol's recommanded arean of cmphasla nhould
not he interpreted awm a sign that auch remcarch ia not important, Alno,
the fact that resoarch hira in some casen heen initdated that addronmen
the Figst Pancl's recomnondations doan not neceenarily mean cthat the gap
ia £illed. Jn addition, it does not necasaarlly moan that present work
originated Ln reaponse to the rocomwendationn. Hany data pointe are

umually nasded in order to dxaw closs-Issponse curves,

1v-9
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Arens Tdentiftied by the Firot
Panel as Needing Additional
Laphanla

Belated Current Federal Research Program

A.  Holme-lmluced Hearing Loog

1. loagitudinal Studies of
Rarmal Hearing

2. Lonpitudiaal Studics of Naluoe
Exponed Populut ionn

3. Analynis of Crosn-Sectioual &
Retrospect fva Awtlometric Data
[rom Known Occupatlonal
Exponure

' 4. Pelindtion and Quintificatfon
j of I'reobycunio

5, l'onsible High~Riok and Suncep-
tible Populatlonn

6. doclal & Economle Impnct of
Holan-Induced Hearing Lona

I, MNon-Auditory Henlth Hffectn

1. Non-Anditory Lung=Term Health
Effecta
a, Epidemiologle (phyatolog-
ical and mental hoalth)

b, longitudinal Studies on
Subhuman Primatan

A loppltudInal atudy on nermal heardep o chlldren
foitfated under the joint spennorahip of the Alc
Farce aml EPA. Alpo, audiometric duta are now
being recorded on normal-hearlng as well as hearfog-
lmpaired Alr Force personnel.

Iata on noloe exponed populatlonn sre now belng
recorded by the Alp Force, llowever, it is wot
connddered fennible (or cthical) to collect lung-
ltudinal datn an the effecta of high levelo of
noelnse on unprotected eara, llence, studices must

be limited to examining the effectivenesn of lhicoaring
cuntervat lon programn.

HIOSI 18 currently Lunding n atudy on lmpulpiwve
nolae in Poland, and is planning a otudy o Inter-
mittent nolse in the paperworking induntry,

Some remesvch in thie aren 1o belng funded by
HIHCDS, the WA, and the HEEF.

A atudy to lnvestigate nusceptibilicy in curxently
pedng funded by EFA, and a aubpart of the HIOSNH
atudy of paperworkers may fnclude a ausceptibility
paramcter, ‘The DOB continues to ntudy the effcctn
of noinc on military pursonnel ip ponaiblo high-
rink conditlono such na hypecharic environments.
Sewe wark on posaible nuaceptibility of the fotun
te nolne={nduced heating loms han been inftiated by
che ALr Foree on conjunctlon with the EPfA.

No federally apondorad runcarch i being conducted
on thin tople.

NIOSH has completed a contract atudy on tha affecca
al nolsn op abaenteciam aod accldent rates in an
tnduntrial population, This study wan under way
during the meetingn of the previeus I'anal.

EPA and NIEIS have recently funded a atudy on

protacted noide capoaure sod cardivvasculnar sffoctn
in rhesun monkoyn,
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1ciomal Emphanin

Yhmtifdod by the Ploot DPancl

Helated Corrcent Foederal Rescacch Propram
1 il Fualed L I

itk !f!actl of Impulnc

Hng
Lond

' ﬁollth Effectn of Inframound
Ultragound

Paychological and Porformance
Effacts
{formatrly Individual Dehavior
XIfocte)

Effoecta on Tank l'orfornnnce in
in fpocific Fuvivonmants

Pure=Tone and Tlne=Varying
Correccions for Amnuyance
Evaluntlon

Effactn ol Hoilon In Learning
Sltuatdonn

Mnoysance In Sumceptible
Papulationa (e.g. hospleal
enviranmantn)

Cagnktive Compimentn ol
Annoying Nolan

Hotse Effects on Sleep

Chennic Sleep Interxuption hy
Noiaa

fleap Intarruptlona on Hpucinl
Populationa (4L1, aged, atc.}

Ho federally oponnsored rescarch®.

Limlted work da thin avea lo belug dooe Ly the Novy
to deterolne the effectn of Infrasound on lung tionue,

The HIOSH otudy on aboencecism and accldent raten alwpo
applica to the above tople in that accldents reprepent
performance decrementn.  The Alr Force contilnues to
ntudy the effecty of nolpe, and the combined effecta
ol noloe and vibratlon on task performance.

Studico in thin arca arae belng, sponnored by o oumber ol
ageteles Including EPA, HBY, NASA amd DOT, bLut the
problemn of tonnl and durational corrections ate not
always the primary [ocua, HASA 1o sponnoring o study
on the effectn of duratlon on humon responne to akreralt
toiae, HBS o performing (under DOT'n sponsornhiip)

a otudy of human renponsa to time-~varylng tralfic nueine,

The NSF Ie currently funding vepsearch on the effecta of
nolpe in the clapnaroom and in the home on the health
and peclormaice of chlldren.

Ho federally sponsored resenrch.

HASA in aponsocing n ntudy to amdcens the eliccts of
foar and rootions on human rosponae to atrerall nolea,

Nosae ia one of the factors allecting alcep pattarna
in a Navy-sponaored atudy that ia exploring the
ralationahilp hetween chronle sleap sliapuptlion and
1ab pecformange apd padical complaluga,

No Pederally aponnocted ronearch.

Thim finding predated the atazc of a larpe AThy progrem on the auditory and non~
auditory effocta of Impulsa nolee,

T N N
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Arcan Identiffed by the Flrot luncl

s Needing Additional Emphanin

b

I.

1,

2,

Comnunyient fon Inter{ference

Everyday Speceh Communleatlon
In Real=Lile Nolbe $ituations

i Vorlown vocabulariey

Ne [ederally sponnored rescarch.

b. Vartlous Populatlons (chilld= Repenrch on the effects of nolse on opecch comnunicatlon
ren, femalen, aged, forelgn abilitfen of elderly people is curreatly befng conducted

ddalece, hearing=-impaired,
cte.)

Criterdn for Speech Commun-~
ication in loovmn

Effectn of Nolae on $peech
and Hensage I'roduction

Bffectiva of Audltory Warning
Signala in the Presence of
Nolnc

Communlty or Colloctive

Renponnn

Commundty Hurveyn to Adidresn
Annoyance as a Function of
Enpoaute PatteTiin

Nolue, Itn Soclologlenl
Effectn in Rolation te Quakicy
of Lifa

Criterin for Land Use Compat~
ihilicy

Effnctn of Noiso on Domentic

Identificntlon amd davelopmaent
of critecia with respect to
hahaviorial effocta ol

A, Fndspgered apeclen

b, Othar Hildlife

¢ Domeatle Animaln

by the VA, The VA and NTHCDS are sponnoring rescarch
on the ndverse effectys of noloe on speech discrimination
of hearing=impaired individuals,

Rencarch projects In thils arca are belog conducted by
HibS and oponsored by LPA. Ao ElA=aponnored stady 1n
ppeech bovels In varfouas envirtonments (Liviog rooma,
department stores, clagsnroomn, ete.) wWas recently
cotpleted.

to [ederally sponsored atudicn.

Tha X7 {(througl the Coast Guard) ia funding a oatudy
to determine the relaticunohip botween nodoe and operator
perlofmance of small boats,

The D continuan to Anncon anpoyance an i funckien of
expusure pattern aroupd militacy siten. In additlon,
the EIA han recently completed an analysls of the murvey
dnta from a lacge achan population, and the danign of

n nurvey quentlonnaire that can be used by local
communitien to angean anmoyance due to nolaa,

The NDOT and the NIMH have funded small atudien In
thiia area, and the MAS han rocontly completed a project
on valuation and compennability of noinn pollutlon.

No federally aponnored atudien.

Hhat 1limlted rensarch that fa belpg dona in thin area
1o mainly copcerncd with domeatic antmala (particularly
fowl) and in aponvercd by the Depnrtment of Agclculture
ERDA han sponavred a sgudy on the effecta of gootliermal
noimn on wildlife, and EPA hao aponnored a criterin
reylew on the effoctn of nolna on wildiife.

Iy~-12




Arean Iduntified by the Firot lanel
g Heeding Additlownl FEmphania

Helated Current Federal Rescarch Progrom

[I

3.

h,

!r____‘

Hoina Bnvironment Detormination
(Lormerly Meassurement Methodolopy
and Calibration)

Development of atandard method=-
ologien

Chinracterization of nolue in
tarmn of environmental impact

Charactorizatlon of nolne
offacetn ol npecifle sources

Development of menitoring
fnatrumentation for evaluation
of complex nofnen

Resentch i belng conducted by HIOSI and MESA to
develop atandard techniques fot assesning occupatfonal
woioe exposurce, performing industrial audiometry,

and calibrating {npteumentotion.

Guldelinun for the preparation of envirommeptal impace
statements on nolne have recently been publiohed
under the sponworahip of EPA and tho Alr Force.

HASA and the DOT continue to suppert rescarch toe
charncterize the effectn of alrceraft nolse. Tho
EPA ip currently attempting to characterize the
cffectn of motorcycle nolnme and houschold and
copsumer product nolpe,

HIO0HI and HESA are curroncly Lunddng the Jdevelopment

of donimeters, cnlibrators Lor tho anscnament of
occupational nolips exponure,

1v-13
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CHAPTER 5

PANEL'S RECOMMENDATION ARD CONCLUSIONS

The Panel's recommendationn arc based on a review and discunaton
of the Federal Nofoe Llfects Reacarch Program documented in Appendix B
of thia report and on n gencral, although not always detatled, familiarity
of moat pascl membere with pnon-government fumded repesrch cofforta
{Appendix €) and forcign rescarch (repotted separantely aps EPA report

No. 550-2=78-101 Foreiyn Notno Renenrch in Noine Effects, January 1978).

Consideration of current repearch projecte wupported by the varfous
Fedoral agencies leads to the coocluaion that the previous Papel's
recommendations are being addressed only te a limited extent, Although
certain reaentvch projectn appenar to respond to the identif led arcna
areding additional cmphanin, somctimes only one or two projectn ate belog
conducted (nm {n the camo of non-~auditory long~term healch effecta), and
aomntimen none (an in the canse of nleap diaturbance in specinl populations,
and the non-auditery henlth effeces of tmpuloe noiwe)., Funading in noms
categoriom, such as non-auditory health effectn haw remalned atatic, and
in othara such an community or collective rensponme, it han sctually
decroaned, although additional remcarch {n thewn arean wan cloarly required
and recommended, -

In nrder to amsean the prencat Panol's opinfons on the asulficlency
of current Foderal expendituren and tho cxtent to which curfent remearch
needa on the affacta of nolpe are being mac tha Panel membera were

qusacioned on a variaty of famuen. They wore asked to allocate funde

aa 10 thera ware abeolutely no budget testelctionn ("blue nkien" tunding).
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Then they were asked to redintribute fundn among the reaearch categorics
glven prenent levels of funding. (Flacal 1976 [iguren were nned an o
reference becaune of thelr eompleteneso at the time), They were alemo
asked to recommend leveln of emplinsiv for current rescarch topica (but
not {ndividual projects), according to whether funding for topica ahould
be increaned, decreased or mafncalned at present leveln.

The following paragraphes are an attempt to ausmarire the Panet's
recommendatiens, They repreaent a [airly geod conaennus of the membern'
epiniona in moot capen, although It wam not unusual for one or two
menbareg to dlaagrec. Where a consensus was not achlieved tr will be

noted,

Recommandatinng Regarding Funding Leveln

Agreemant waa virtunlly unanimous that funding for uoise cflecta
renantch ahould be increascd over prenent levels.  HWhen unlimited
funding waa hypothenized, recomaendations ranged from incressen of lesn
than 1% to am much an 600X, The medlan recommended Increang waa about
40X over all categorien, with nodse~finduced hiearing lowsa recolving the
amallest ipcrenas and non-auditory health effectn recelving tha largent,
The connennun aleo held that research on andmala and on nodse concomitant
with vibration wan fairly adequate at propent levelns, whila gerenrch on
communily raaponae and aleep interfarccnce needed counlderally more
funding. Thera wan no tesearch area in which the Panal Lelt an abpoliuta

drcreana in repoutcee wam called for,

y-2
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When tho memboera were asked bhow they would diatribute fumds D7

only FY 76 fundn were available, the conneomus wan te cononlderably
Increann Lundlng for mwon-auditory health effectn, and to aliphtly {ncreane
funding in all other categorien (with the exception of paycholoptcal

and purformance effects) at the expenne of reacarch on nelev-induced
hearing loss. 1t vhould be kept tn miad that thin action repreoents a
forced cholce, rather thau the fdeal conditfon., 1t certainly doen not
moan that remearch toples o this arca are wt extremely Important. fhe
number of tapies on nofne~induced hearing 'ros that were fdent]ficd an
high priority 1a o poultive indication of that fact., Instead, it appearae
that mont Panel members would prefer a rediperibution of funde uithin

that category with increancd cmphastn on the toptes lHated below, Tt

alpo probably rellectn the fact that the majority ol Pancl memberns

i repreacnted agenclen with regulatory and standards responnibllity which
; gave prlerity to fnformation on noloe effects criterin to natinfy
! regulatory necde, frequently dn the near term time Lrame.  The long=term
’ henefitn from fundamental reseatch on hanlc ef fectn mechanioma and from
an underntanding of the cauaen of the obaerved doar-respoune telationshipn
; recalved necond prlordey, thecefore, in thin forced-cholee approach--
ﬁ mainly alnce only one agency (UH) consddered thin banie renenrch part
:
g of ltn primacy pandate, ;
' l

Idencificacton of Remsastch Topica Needing Fophaatn

Topica wichin categorios were rated an to vhather they should

ralniva inccansed, laval ar dacrsamed emphasia. The following topica

¥~3
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reprasant a consansud of opinien for increasnd emphasia®:

1. HNofma~Induced Haaring Loaa

o Effecta of noldaa on childrag
0  Effects of impulaive and {ntarmictent coine

¢ Longitudinald atuddes of hearing in normal and nolse-
axposed populaciona

¢ Relacionship batwean tenporary and parmencnt threshold
ahifc

o  Poanible high-risk and ausceptibla populations

8 Sogcial and economic impact of noise-induced hearing
loaa,

2. Non-Auditory llealch Effects

a Cardiovancular and other phyaiclogical changes duae
to nuise (phort-tarm) in the gaeneral population,

a Horkaer aafaty and health,

o  Long-tarm non-~auditory healch affecca

Y Non-audicory haalch affacts of fmpulsa noiaa.
3. Effacta of Slaep

o Effects of chronic slasp iatarruption by noise

0 Elfmcta of aleap intarruption on special populacicna
(a.g. 121, Aaged, acc:)

A, Communicstion Interferanca

o Prediction of apasch intalligibility in noles
0 Evaryday communication in Lifalike nolay environaenta

o Etfecta of neiaa on spesch and mesnaga production.

* The ardar fn which topics are liated im not Intonded co indicate the
order of importance,
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5. (fmumunlty o Collective Renponae

.1 ttational buscline data bank on environmental noing
exposure leveln

b.  Soclologleal effeces of nodne in relation to quality
of lifn

'8 Nolne Environment Netetmination

a. [levelopment of standard methodologiea to mcasure and
characterize the effectn of nolsa

b Aullemetry (utandardized methods and calibration)

Thore wan modotate conscnmun off tesearch topies that should be contlinued
at preaent levela of f[unding, These topico include nearly all of the topica
identificd by the previous pannl, which have not alrendy been listod an high
priority topies abova. Ouly a few toplen were connldered candidates for.
decreaned emphastin.  Thona topics included rescarch to deternioe hearing

levels in fowl, tho affects of nolse on drug uptake, and the offects ol

military opotatiens nolse on communities,

Bummagy,
Tha Panel wan virtwally unanlmeun (with one abatention} In ita agtecacnt

that increanes in present levela of fuuding for nolsa effects are nceded in
ordar to 11l exiating informatfon papa in tha Foderal noine program. A
majority of the membars baliaved that mubstantial increaoen are needed aver
present [unding lavela, It wan agreed chat nolo effccts information ia
needed not marely to alvance the atate of knouledge in this area, but ta
provide nelid eritaria on which standarda, regulatiena, ordinancen, and
educational and tachnfcal ansiatance programa can bn based for the cffnctive |

proteceion of thae publie, Without aduquate criteria, auch standards

and programn cannot be eapected to be adequately protective, cont-ellnctive

and defendable in court,

Y IEXYL, R AT Nt Ut N L B R B S )
e R AN I L 3 R S L L L S A R G L e A LT o




Although the Pancl's charge ifncluded nodse effectn reaearch only,
the Tanel woted that vibration effects For the oceupational nituatlon as
well as for the communitics expoved to ntreet traffic, aircraft and
Ampulee noise conconmitant with vibration deserve additional attention,
Since vibration and nofse environments are frequently closely coupled,
cmanating from the nome hanic pource, 1t would behoove apencien to
roovalunte thedr responsibility with reospect to such vibration cffectn
reaedrch programa.

Two arean that have been recognired by both Pancla an needing
more repearch aro: the effcets of noioe on nleep ond on community
responne,. Funding levels however have actually decreaned alnee the
lant Panol'a deliberatiaonn,

The reacarch area moot clenrly 1dentified aa needing inmediate

i and nubacantial emphanin was that of non~auditory health effecta, It

l 18 an aroa whers criteria are non~exiatent, bat where pubhlic concern

I ia incroaningly [ocuned dun te the £indings of aome FEuropean ntudien
and aome preliminary tesearch In this country, which have heen cited
repeatedly in the pewa media. Tt is alao an area of need chat had
heenn identiffed by the previoun Panel, but che Panel's recommendation
puat have guone unnoticed {(or ignored) ainca funding leveln hinve not
changed. Funding of thin area apponvs mandacory for ncveral yeara
until anthoritative definitive astudlen on thia subject cxist which
allow the awnaanment of tha magnitude of thian problem area, Once
thin magnituda has becn determined, ita ralative importance with

reaprct to anditory health effectw arca should ba rensnenued,
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APPEEDIX A

Hodne Effects Research Panel Members

Pr. N, E. won Glerke (Chairman)
Mrector, Bodynunfcs & Blonfes Divislon
Aeronpace Medical Renearch Laboratory
6520 AMRL/IID

Hright-Pattaraon AV, O 454373

Hu. Alfce Suter (Execut ive Scoretary)
Blfice of Nolue Contrel Proprams AWA71
V.8, Eaviropmmental Protectdon Ageney

Hanhtupton, D.C. 20460

Mr. Jegome Brausch
tnduntcrial llygienist (MESA)
W15 Wilvon Blwd.

Room 434

Arlingtan, VA 221203

br. Repinatd Cook

Mational Inscltute of Envirdnmental
Nenlth Sclencen

1.0, Box 12233

Research Trlangle Park, N.C. 27709

fir. Terrance Dolan

Program Dlroectar

Sennury Phynilolegy & Perception
Natfonal Sedence Foundat fon
Washilngron, [.C¢. 20550

i LCOR (lL.iecutenant Commandor) Leigh Poptia

Coila A7

Naval Medieal Henearch and Develogment Corsnand
Hatlonal Haval Medlcal Cenver

Bethenda, M. 20014

De. Derok Dunn

Robery Talt Labwratorien

Natdannl lantitute of Occupational Safery & llealth
4676 Coluwmhin Packway

Cincdunacd, O 45226

) j Dr, Eacleen Ellkind

| Communicative Dlnorders Program

! Nat'l Inntitnte of Nowrologleal & Communleatfve
Murapay & Stroke

Fedaral Pullding, In 1 ¢-14

Helhrada, M 20014

nr, Albers Foch

Medical Director

IL&, Conmumer Product Safety Commipplon
Harhington, D.C, 20007
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Mr, David lLee

Divinion of llealeh Standarda

Oceupat fonal Safcety & Health Administration
U.5. Department of Labor

Waphington, D.C. 20210

Mr. E. Gene Lyman, Director

Acronnutdcal Man-Velilele Technolopy Division
Office of Acronauticen and Space Technelogy
Hational Acronautics amd Space Adminlptratlon
Hanhington, D.C. 20546

Pr, lloward C, Schweltzer

Audiology & Speech Pathology Department
Veterana Admluletration Hospital

50 Irving Street, HOW.

HWanhinpton, B.C. 20022

Dr. George fiimon

Environmental Proteccion Agomcy

W-603 KD 683

401 M Street, S.W.
Wanhington, D.C. 20460

Mr, Bilford L. Skow

stalf Engincer

Division of Minfag Rescarch llealth and Salety

Nureau of Mineo

2401 £ Strect, H.H.
Hamtington, D. C, 20241

Mr. John Wanler
Paputy Dicactor

0ffice of Envirormantal Quality
Federal Aviation Adminintration

1.8, Depactment of Transportation

Hanhington, D.C. 20590

P, 8imone Yaniv

Natfonal Pureau of Standacda
Bldg, 226, Rm AJl])
Hashington, D,C. 20234

(202) 523-7177

{202) 755-2380

(202) 309-7268

(202) 755-567Q

(202) 634-1200

(202)426-B408

(301)927~2177
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APPENDIX B
PROJECT SUMMARIES

Agriculture, Dept. of

Commerae , Depr, of
Nacdonal Burcau of Standards

Conpumer lroduct Safcty Cummlnusion

Defopaa, Dept. of
Atlr Force
Army
Havy

Anargy Reoearceh and Development Admintotration

Favigonmuntal Protection Apency (O0ffice of Reocarch Development,
0ffice of Nolve Abatement & Control)

Healeh, Educoation and Helfare, Dept. of

Hational Institute of Child Health and Human

Devalopmont
Natlonal Institute of Enviroarental Health
fScinncan
[ Hational Inatlcute aof Hontal Health
Hational Inatitute of Neuraloplical and
: Gommunicativa Dissanca and Scroke
1 Natjonnl Instituta af Occupationnl Safaty and
Hanlth

intardor, Dopt. of
(Aureaun of Minea, Bureau of Ileclamation, Mining
Enforcamant and fiafety Adminintration)
Haclonal Acadamy of fclencea
Hatlonal Anronantica and Space Adminlntration
Nactoneal Sclence Foundation

Trannpartation, Bape, of

Yererann Admindiatration
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DEPARTMENT OF AGRICULTURE

NOISE-INDUCED HEARING LOSS

Mgricultural Safery Enyinearing

Ona portion of this projuect 18 to develop a hearing conservation
program for workers in agricultural proceasing industries, HNHoioe
level surveoys were conducted in one canning plant, twoe cotton glno,
and three sugar millo. It wags found that for all planta average
vwork stacion nolise lavels excecded OSilA's atandard, and that workera
shoulid bo limited to A-3 hour exposurcy without hearing protoction.
Fngincering meansurus ore being taken to reduce neloe lavels.

ponser: Cooperative State Rescatch Service
Invaatigator: D, L. Hoberta, Loulatana State Unlvaraicy

flocal Yoar Funding (51000): 1975 _ 1976 1977 1978
h, N J.4n

Human Factora Englneocing

Tha ebjectiva of thia atudy {s to avaluate agriculture worker's
pecfarmanca, anfecy and conmfort as affected by machine vibration,
; nolea, duat, Cemperature, and other envirenmnantal factora, Aa part
j of cthia project the hearing of full tima farmers in Michigan exposad
! to tractor nolae, comuinn noise, eatc. waa tedted. Farmeta warae
asked Lo comn in voluntarily and wera counasled to wear hearing
protactora if thay showed hearing losas,
|

Sponeor: Cooperativa Stata Rasearch Sarvice
Invaacigatorat R. I. Hilkinson, Michigan State Univarafity

Fiscal Year Funding ($1000): 1975 1976 1977 1978
2,20

DOMESTIC ANIMALA AND WILDLIFE

Effect of Environmental Streancs on Large Animala

Tha purpoma of chiz atudy is o detarmine physfologlcal
rasponoea of domeatic animala to various cnvironmeptal atreamsca.
The affects of heat, cold, and ooise ace being exeanincd. Domencic
anirala (sherp, cattla) have heon aeszpescd to different fypea and
intennicica of notsa ro determine changes in metabollc rate, teproduction,
eating habhfca and the animala accliration to noloa,

* Foxr nolae effeckn only
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AGRICULTURE (Continued)
Sponwor:  Cooperative State Research Service
Invegtigatorat D. L. Amca, Kensas State Unilvetosity

Figcal Year Funding (31000): 1975 1976 1977 1971
3.1 2.9

The Effect of Nolse Pollucion on tha Fowl

The objectives of thin atudy are to detecmine the hearing
range of chickena recerd and analyze hawk oounda, and determina
effacto of hawk'oc fraquenciea on chilckena, Electrooncephlagrams
are oghtainad during nuise uxposures, and damage to the ear is
axamined.

Sponaot:  Cooperative State Reasearch Setrvica
Invantigatoro! H. A. HBoore at al., Clewmoon Univeraity

Fincal Yoar Funding (51000): 1975 1976 1977 1978
2 Gompleted

Low Fraquancy Sound uned to Control Storad-Product Inmscts

Inaacea will ba axpuzed to various aound fraquenciaa and
intennicien o determine 1f aoumd will ahorcen or lengchen lifae
cycles rrduca fecundity, or influence diepersal of fumiganca or
inert gAzen in bulk comooditieca. Thin approach will ha testad as a
part of an intograted control approach with other phynical and
chemical control practices.

Sponsor:  Agricultural Reaearch Sarvice, Grorgim-South )
Inveacigatorar M. A. Mullen, USDA Stored Productm Inaacts R&D Lad

Fincal Year Funding (31000) 1975 1926 1977 1974
b]+] Complated

Poultry Production and Fovironmental Cualicy

The noise relaced porciona of thia projece included charnctar-
izagion of noise levela within poultry houses and a study exomining
the affacta of ultrasound on egg productien.

Sponaorti Cooperative Scate Resoarch Sacvice
;nv:ntlaq:nr(n): H., Q. Wilmon, D. Vohra, Univaernity of California,
avia

* Fincal Yeax Funding (310000t 1a75 1976 1977 _ 1978

L L5t 2 %
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AGRICULTURE (Cont Inued)

NOISE ENVIROUMENT DETERMINATION

Meaasurement ard Control of Dust Emianion and Noisae Pollution in
Grain Nandling Facillitics

To maeet loalth and safety noeds ol plant workers noisc lavaln
are being determined for grain handling and conditioning machdncry,
and conkrol methods are beipg acudied.

Sponaor:  Agriculture Remocarch Sarvicae, Kansas-Nebraska Araa.
Investigators: G. H. Foster, €. R. Marcin, in-house

Fipual Yoar Funding (510003 1975 1976 1977 1978
Ao Complaced
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HATTIONAL DUREAU OF STANDARDS

NS performa repsonrch for weveral govarnment agenciea. These projoctas
are reportad both under spennoring agancy and UG,

HOISE IHDUCED HEARING LOSS

Hanring Meaaurementa for Standardizacion

PSYCHOLOGICAL AND PERFORMANCE EFFECTS

T e T T - ey b ey e
RS R T A P

The objeccives of this study aro as followa:

o to maiptaln and diaseminate atandarde for normal thrasheld of hearing;

s to dnvalup'hcw data on normal hesting, particularly on auditory
rosolution capabilitica and loudneos parception;

8 {0 devolop supratheshold teats for auditory perception ylalding
dinsgnoatsc daca for diacinguishing toise traumn Lrom ordinatry
presbycuaia and other hearing dyofunctions.

To accompliaty theas aima che following work waa plannad for 1977.

Measurement of growth of topal racognition va. aignal duration on a
group of norcial oubjects, comparison of loudnesn growth as a function of
duratton faor pura and cowmplex tones, meanurcwent of resolution of {ime-
vaTying teat tones aa a function of duration and lavel, and axtenaion,
dingemination, and cransfar of nornmal hearing data for audiomatry,

Inveatigator: R, Corlisa, NBOS

Fiacal Year Funding (§1000) : 1975 1916 1977 1970
121 10 Piy
(in-houne} |

Highway Hoiman Criteria

Tha goals of chim projsct ara to:

» 1dentily and quanctily 2mportant phyaical parametera afllectcing huwan
responan to time-varying traffic nolam, sssociated with varylng
denniting of frae~flowing highway traffic and atop-snd-ga urhan crafficg

# inveacigate and compare vaticus measuresa and compuxtational proceduren
for ratipg time-varyipg craffic noina and daterminae which mathed,
or methodn, best predict the oubjactive casponas of pecpla to the
noiea of various cypes of traffic situationaj

e davalop, 1f necessary, improved proceduses for pacipg time-vatying
traffic nolsa in terme of mmapurable pacramecurn of traffic nolma;

» forpulatm procedurea by which the moat vaeful of tha above racting
proceduraa may ba ralated fo tha anvicopmental noflaa daencriptora

B=3
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NHBS  (Continued)

and criterin developed by the EPA, if the mest useful procedures
are Found to Le different from thooe recommended by the EPA.

Sponsor; DOT
Investigatora: 5. Yaniv, D, Flynn, NBS

Flacal Yoar Funding ($1000) : 1975 1976 1977 1978
100 100 100

Trunnseiaasion Line Audible Holpe Moasurements

The objectives of tho study ara! to investigate moasurement acalen
for audible noise genarated by high voltage tranaminalon lines, to
ralate thesa ncales to hunan vesponse, to dotermine the adequacy of
present pcales and units; to compare tranamisaion line audible noine
with othar atvironmantal nolees; to detarmine whether tha high frequency
or lew frequency components contrihuto moat to hwman averslon. Tha
renearch invalvea tape cecording tha sudible noise genarated by
extra=tiigh voltage (EUV) and ultra-high voltaga (UUV} tranomlsaion
linan. Individunl osubjects listen to theme noima atimull in a
afmulated living voom far about 15 one~hour acnsions while their
renponaga are ohwmerved. Four of theae experiments will be done.

Spanosur: ERDA
Inveatigatorat J. Molino, Zeroley, Lerner, Harwood, HD3

Fimcal Yenr Fuading (31000) : 1975 1976 Q" 1971 14978

93 43 L4 143

Noisa In and Azound Duildinga

Thia program, which was initiated in 1974, in diracted towards
a battar underatandipg of luman reaponae to noime in bulldings. Goevern=
mant agencies puch an EBA, YD, and DOT and attitude suxvaya have
indicated that noisa, particularly impact nnlaa, may causn consmiderable
annoynnce in realdencea.  The approach ie te cheain phyaical and
human teaponsae measpuremanta of saounde and correlate these findinga,
At present a laboratory invesatigation to aameas rating schemea for
predicting loudnewn responmse to nolaa from bousahold appliances in helng
completed, NDS in also pacticipating in savar.l atandarda working

AXoupn.

Inveatigator ¢ §. Yaniv , MBS

Flacal ¥Year Funding (51000) : 1975 1976 1977 1974
40 60 65 10
{in=hauna)
He6
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KBS (Continued)

Human Hesponnn to Noine

T TEEAAAYCOR s . Lo PR TR SN

The objectivea of this project are to reduce disercpancles
betweann amtimates of raoponne to environmental nolsed basoed upon
physical moasurcoents snd standardized rating scalea and the actual
responaca of human beings to scund expomures, and to produce eriteria
for mora accutate noise ratieog acalen and zound-measuring equipment,
Hark planned for 1977 includes the following activitien:

s Ioproved "acountic menu" techniques for measuring diffarences
in avarsion reactions, without verbal deperiptors;

o Tancing and automation of a new "living-room' laboratory for
subjective meaourements under realistic conditionn;

s Scudy of time=intenaity {duty cycle) relatilonships to averalon
perception, Scaling of verbal descriptors eliciced from
subjects on & scale of cmotional reactions.

Invaatigator: J. Nolino, Zerdy, Corner, llarwood, NBS
Fincal Year Fumding (51000) : 1975 1976 1977 1978

$42 124 &4 65
(in=houaa)

COMMUNICATION INTERFERENCE

Techuical Basen for Noiwe Criceria fn Building Hegulacionn

Exlacing criteria that could ba applied to racing the nolsa
environment in dwellinga, isnlatdon hotween sdwallings, and from
autnide~to~inatde a dwelling wera reviewed, It waa concludad that
tha centeal problem ia to anlact appropriate criteria for racing
tha intarior poifas sovironmenc. Onca chis in done, criteria for
notaa feAclation can ba derived direccly. Theee criterla can be
uwaed to dacdve pexfornance requiremnnts for bullding elementws,
auch ua particlonn and extecior walla.

Sponaor: EPA/ONAC
Inveatfgaternar 5.L, Yaniv and D.R. Flyun, NI§

Fincal Year Funding ($1000) 1975 1976 1977 1978
25 Cemaploted
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WS (Continued)

NOISE EHWVIRONHLNT DETERMINATION

Holan Impact from Consumer Products and Houschold Appliancen {(Conceptual Modal)

This io an inveatigation of the nolgse impact of housahiold and
connsumer producta on poople. 1Ttn objectivas ara the development of
a model for amscasing the impact of nolse from housalbold and conoumar
products on the health nad welfare of the satfonal population, and
¢ demonatration of the application of this model to apascific clasaen
of products. Available and published data are boing collected from
the' literature with reppect to nolae emission characteriastica, unage
patterns and inatallatfon/epuration condicions, Gapn in available
data will ba identifiecd and procedures for collection of additfonal
data will be recommendod, A clasaification acheme (such asn the conasumer
product mafety index) will be developed for these produsta, and a
step-by-step procedurae for asaesaing haalth and welfare offacty will
ba daveloped. This procedura will be applied to one appliance
to illustrate its use in aspessing the noise lmpact of nuch products
and in cvaluating the bonefit to be galned [rom regulation of such
producta. This project ahwuld be cosploted in 1977,

Sponsor: EPA/ONAC
Investigatora: S.L. Yaniv and D.R. Flynn, HDS

Finanl Year Funding (31000) : 1975 1976 1977
h5 Completed

Sound Pranaura Discributlon Around Manikin Head and Toran

The transformation of a diffuse pound prossure field to_a manikin'n
aar, hoad suxface, and tormo surface was maasured in A 425 m
ravarharabion chambar batween 0.2 and 10,0 kliz using 1/) octava
bandwidth random whita noisa. The meximum gain in aound pressure
lavsl at the miccophiona in an earlike coupler relacive to the diffusa-
fiald prasaure was measurad to he 13 dB ac 2.7 kHz. Furthar measure-
mantm show that the pressure lavel buildup at tha manikin’a head
aurface and torso auxface, whan bare {acouatically hard), ranges from
0 4B ac low frequenciea to +4 dB at high frequencian, Abnorptive
clothing reducea the prossura laval bhuildup on the torsg, whare
body-worn hearing alda or dosimetera may ba located, to valuaa
ranging between =1/2 dB to +1 4B for fraquencien 1.6 Kz, Theoretical
pradictions of cha diffuna fiald gain At the "cardrum” and hend
pucface compara wall with the experinental data.

Sponaor: NBS
Invesrigatort G, Kuhn, HBE3
Flacal Tear Punding (51000) @ 1975 1976 19717 1978

30 4% 22
{in~-houua)
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COHBUMER PRODUCT SAFETY COMHMISSION

HON-AUDITORY HEALTN EFFECGTS AND PSYCUOLOGICAL AND PENFQIMANCE LFFECTS

Analyais of che HonsAuditory lBromedical ond Behaviaral Effects of
Acouatic Noima

In tha estnblinhment of standards goveralng the acceptable lovels
nf acouwntic noine asmocisted with conpumer praducta, attention wust
be given to the non-auditory effeccto, ao well as the auditory cffectn,
of auch noime. Dafore standards baood on non-~auditory offects can
ha davaloped, a bettar undurntanding 1o required of precigely what
the &ffactd areo, how Llmportant they are for the hoalth and safety
. of the product ueer, and the variability of people in terma of thotir

nan~auditory roactiono .to acoustic nolaw. Thin one year atudy fnvolves

a4 couprehensilve and critlcal raview of the literature addragsing nons
auditory effacts of poine on hiomudical and behnvioral factors, amd
a clapoification of the jdencificd cffects in terms of type and
ragnitude, The ouputs of thae atudy will include a complete anslyais
of axiating and relevuant rasearch and identification of raquirements

for additional resaarch.

Inventigator: HRay B, Webnter, Syatema Renearch Co., "n.

Fimcal ‘fear Funding (310060): 1975 1976 g 1917 1978
36 Completod
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DEPARTUENT OF DEFENSE

ALR FORCE

NOISE-INDUCED HEANING 1,085

USAF Henping Connarvation Program
(Formerly lisced au two sapatata ptojects - Asncosment of Hearing
in Flying lersonnel, and the Effects of Hoilnae ou Hearing Aculcy
and Functional Abflicy of Flying Personnel in Air Force Oparaticnal
Environment.)

Lono of highly tralned flying and maintensnce parsonnel due to noise
and compensation for hearing loaas continua to be major Air Force problcma.,
Tha primary objactive of thia «ffort Iis to monitor the USAF llearing
Conaervation Program, apacifically an dafined in AFR 161-35, 'Harardoun
Noina Exponuce’ 29 July 1973. The prevention of nolse inducad heating
loan amonyg AF mewmbars, both military and civilian, requires that theae
parsonnel ba included in a comprehenaive hearing program and the purcposa
of thin research in to guarantec chat the multifatrious slemontd of this
program are effectiva. In addition, reswearch will be parformed to
validare awdicory risk limits, determine the effcctivencsa of parsopal
ear protection devices and nolso centrol pasaursn, and insure adequacy
of criceria and proceduras for disposition of nolae~exposed paravnnel who
demonatrate shifta in hearing,

Inventigator: D, €. Caaaway, H. C. Sutherland
School of Acroapaca Hedicine, Brooka AFB

Flocal Year Funding (31000): _1975 1976 T 1977 1978
4l.7 292.7 3159 109

Auditory Hesponpen to Acountic Fnargy Experienced in Atr Forca Activircian

Tha objactivan of thin work unit were to datarmine personnal
axponuras in tha wide variety of usual and unususl acoustic environs
af Alr Farca operacions, und to contral, wichin accapcable limita,
tha incrusion of Afr Forco nolne into rnaidantial arnan neighboring
Afr Forca faciliciaa,

Fiald and laboracory effortn lovestigaced nuine~induced hearing loaa,
parnonal acund protectiva devices, speech i{nterferenca affactn, infrasonic
and impulsive nmignala and subjectiva reaction to nolas, In addicion
procedurea for entimating reactions of fndividuals and communitien to
noloe exposure wara aloo puroued, Thene [indinga support critecia amt
guldalinen for riak to hearing, adequate volce communication, effective
hearing protection, annoyance and operating procedures which minimize
adverno afffacts, ‘

Investigatort [, L. Johnson, Aaronpace Modical Remenrch Lab (AMIL),
HrightePatceroon AFD

Fincal Year Funding (51000): 1978 1976 Tq 1977
122 122 23 Completed
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AIR TORCE (Cout lnuwd)

Environmental Noisa Reaearch

[insearch 1is baing conductad on selected contemporary bhleenvironmental
noise prablena fupacting on USAl opery.lons and functionn. Thuse atudies
include tha evaluation of electrically aided voice commnunications
effectivennna in varlous AT noise cnvironments, the determination of
human auditory responae to short duration acountic stimuli and definicion
of typical 24 hour exposurga of selected populations in terms of A-welghted
equivalent sound level. HResults of theae studies support the laboratory's
program to detormine auvditory effects of varifoua AF noinen on persannel,
to eatablish exposure cricteria, to cvaluste and develop personal proteccive
devican and to incorporate these principles and data into guidelinaa,
spucificacions and reguloations to control noize oxposure within acceptable

lavels.

Sponnora:  Alr Force and EPAJONAC

Investigatar: W. J, Hovay, University of Dayton

Fiseal Year Funding ($10003: 1975 1976 1q 19717 1978
10 (AF) 14 {AF) ] 14 (AF) 6
10 (EPA) 10 (LPA) 10 (EPA)

Rassarch on Petmanent and Temporacy Shifta in lUearing Threshold Produced
by Exponura to Alr Foree Noiane

ihare is a nead to atudy the rasponoe of the nervous aystem to the
ntragsue Lhmye ara axpected to occur in aerospace eavironments in order
to detetmine the fundamantal principlaes for aacablishing protective
davices and techniquen to insure nafety and unimpaired performance of
the necvoua syatem.

Chinchillan will ba trained to praduce behavioral audiogramn prior to
axposura co sound envircnmanta aimilar to thoae cxpected in Adr Force
operational conditiona. The roaults of thase behavioral methoda will ba
compared with anntomical changaen using scaniing electron microacaope
techniquen, luman aubjectn will be used to dafine the lavel af long-tarm
axpoaura that produces changea in auditory acuicy., Tha enviroamental
conditiona for human naperimenca will be chonen anly after resultns from
animal atudien,

Inveatigators: N, J, Lim, W. Helalck
Ohlo State Universlty

Fiacal Yoar Funding (51000): 1975 1976 TQ 1977
117 15 4 2,3 Complered

Auditory Effeccs of Noiwe Expasura Leveols Equal to tlearing levela

Thin project is apecifically deaigned to teat the assumption in the
Laveln Ducument that "ona cannot ha damaged by sounds which one canpot
heat," an aspumption that han not been verified. Subjectn will have
haaring lavela of 70 to 80 dB at 4 K Nz, and they will ba exponed to
pura tonas and/ov navrow banda of noine at Lp,'s of approximately
70 to 80 dB, If no TTS 4s produced, that evidence will aupport the
Lavala Documant's apsumption. If TTS doos occur, then the assumption
ahould prebably ha removed when the Lavels Pocument 1a revised,

li=11
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AR FORCE (Cont finsed)
Sponsor: EPAJONAC
Investigator: AMRL, Wripht-Patterson AFD

Filocal Year Funding (§1000): 1975 1€76 1977
aK (EDPA)

Lowdnesns Balance Method of Evaluating Henring Protactora

Tha hearing protection featuros of halmeta, headaets and hearing
protectors are currently avaluated uning atandard mathoda that employ
very low lavel aignals. Evaluacion procudures that uae high leval tgut
aignala wmay provide mors valid eatimates of protector performance in
intense nolaa fleldas. The objactive of this work uait i3 to aoneas
the validicy and nccuracy of a suprathreshold loudnaso balance mathod of
evaluating uearing proteccora.

Invaatigacora: M. Stephanmon, C. Nixen
AMRL, HWrighe- Pacteraon ATH

Jlacal Yaar Funding ($1000): _1975 1316 1977 1978
17 6 (est,} In~house

Teplementation of ANST Specification 53.19-1974 Paraonal Hearing
Protectiva Navicen for lise in Hoisa Environments:

Raquirements nacasaacry to fmplement the new acandatd will be fden-
tified, fncludipg apacificacien of the fratrumentarion pesdnd to genecata
the tast signals and racord thae subjecta’ reaponsea, A survey will ba made
of axtacing facilities to determing whaethar modificaciona of theae facilitian
will be required, as wall am to determine poanible cequirements Co pProvura
additional ipatrumencacicon. Whean the necassary aquipmant im available
i¢ will ba aossnblad into an Lnecrument consola adjacant to the test
laboratory ta initimce hearing protector avalvatcfons using the ANST 83.19-
1974 standard. Software will be daveloped cto preasnt the data in forma
condistent with current pechoda and atandarda,

Invastigatoxra: M. Stephennon, R. McKinlay
AMRL, Wright-Pactoraon AFR

Flacal Ysar Funding (51000): 1975 1976 1977 1978
8 10,8 (eac.) In=houne

Evaluation af Hearing Pratactora Uaing ANSI REAT Mathod

RBuman subjactm ware employad 4in the laboratory avaluatien of a
haaring protector's nound accenuvation charactaristics an measuvad by
tha Asmarican Naticnal Standard Xnacitute (ANSI) Real Ear Actenuation at
Thrashold (REAT) mathod. Hesulta of theas evaluationa will ba uaed to
formulata gecommendations to rha office of the AF Surgnon General
concarning potancial application for AF waa. Data will ha procaaasd
and prapared in formata consiatent with guneral mathods used by tha
acientific comsunity aa welk am the AF for astimation of nelea reoduction
in operatianal siteacions. This sfforc asucen that our data hame 1a
currenc by evaluation of tha many modifial and naw devices appearing
an the commercianl mackat in Ancreaalng nuscbaca.

Jie12
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ALR FONCE (Cont Lnued)

Inveatigators: M. Stephanson, k. McKinley
AMRI,, Wright- Patterson AFD

Fiacal Year Punding ($1000): 1975 1976 1977 1978
13 24 (eat.) In-houpe

Effoctn of Long-Duration Noina Exponsure cn Humnn Auditory Procesnen A

The approach will be to mecasure safe temporary hearing loases
induced in hupan subjecta by long duration low level acountic exposuras
and to analyze the hearing recovary curves au additional indicators of
risk. Human subjects will be exposed to broadband noise with exposure
durations of boatween 24 and 48 hours. Groups of subjects will exporience
systematic varciations of such acountic parameters as the intensity,
dutation, and duty cycla of the test stimulus, Effecta of the scimull
will be identified by monltoring the aubjecta’ audiometric cthreaholds
at ppacific time incervaln.

Spongor: Altr Force and EPASONAC

Inventigatorn: M. Stephenson, D, Johnmon
AHRL, Wright-Patterason AFD

Fiacal Year Funding ($1000): 1973 1976 1917 1978
17 3.6 (eat,) In-houae

Longitudinal Study of Human Hearing {Childran) A

An ongolng longicudinal etudy of the davelopment and haalth histoTy —
of avar 400 aubjectn LroR tha agem of 2 years to 25 yeara is availabla,
The hearing thrashold laval of cthia select population will be cobtalned
and will ha coxrelaced with developmental factoxs, health histocy, and
a noida axposura queatlonnaice.

Spansoral  Alr Force and EPAJONAG

Invastigator: A. F, Rocha, Samuel 3. Felm Inmtituce, OH

1977 1978
K] hh

Flacal Tear Funding (31000): 197% 1976 TqQ
4 1

Human Subjecta for Oparational Aceustic Renmearch

This ia a continuing effort which Ls virtal to the accompliahmants of
in-housn bicacouatie ranearch . During this reporting period subjacta have
been furnished on A continuing and timely baala for atudiea involving
hearing prokector evaluationa, apeech fntalligibility avaluationa fog
pome new Light weight helmet dealgne, for a counting taek conducted
during noize axpoaucra to infrasound and for an extenaive Llnvestigacion
of spench raception in noine on perdons with normal hearing and mild
haaring loan,

#Jaintly funded project, Oaly AMRL funding Ls givan hara.

B-11
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AL FORCE (Cont lnued)
Inventlgator: W. llovey

Fiacal Year Funding (51000): 1975 1976 huyl 1977 1978 1979
J.5(AF) 1.5 10 i 36 5.4
20(EPA)

lioaripng Hiak Due to Communication Signals

Effoctive volco comnunication in high leval nolsa anvironn
may require air and ground crew personnel to incresse the Intensicy of
the nignal o 4 level that is damaging to hearing. The objoctive of
this effort is to menours ambient noime and volce comuunication afgnal
levels under standatd AF communication devicen during a variaty of air
and ground operacions to quantlify the hoaring damage rink and to conoider
altarpate cparating proceduras that elimindte such risk. This effort
will benefit che 5G, ASD Life Support SP0, bapa bfosnviconmental enginaeera,
an well ap afr and gound crew affectivenans and safety.

Agency! Alr Forco, AMUL

Inveatigatera: McKinley, R.L.

Fipcal Year Funding (%1000): 1975 1976 14977 1978 1279
7 7 2.3 (eot,)
In<louse

Changes in the Organ of Hearing Produced by Sotnd *

Tha putpose of thia work unit 1s to axamina changea in che audicaory
system produced by exposure to excassive sownd. The affort will emphiaalze
acudisa In the infrasound (1-20 Hz) region and long-term, law-laval
axpoaurds at mid-frequencies (600-2000 Hz). Goal of tha regearch 13 a
reanonable hypothaais of the machanism of {njury preduction that provides
a rationale for treacment and prevention, lHeoults of this baste redeacch
are used in the AMRL applied tochnology program Ln eatablishing guidelinaa
for limits of enpoaurs and methods of protectlen from exposure Ko excesalve
pound. Ultinately this forms the banio for ALr Force regulationn goveraing
exposure and protectlon eriteria. Data are alao uaad by the Envirounental

I'rotectjon Agancy.

Infranennd exposutaa will be carried out only on experimental animala.
Long~tarm, low-laval aapodoures will be cartfed out on cxporimental animals
ond human voluntear subijncta at levals which do not produce parmanent
changaa in henring, Techniques to bu employed includa light and electron
microncopy of laner eat atTucturea, electro-physielogical measuraa of
middle ear muscle nctivify and paychoncoustic meaauren of changes in

audirory acuity.
Sponanrei  Alr Force and EPA/OBAC

Investigaters: D, Lim and H. Helnick
Ohio State Univernity

Fincal Year Funding (31000): 1973 1976 1977 1978 1979 1980
15 14 1a 8

* Jotnely funded pioject. Onlv ANRL funding Ia miven hera,

n-14
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ALRC FOICE (Continued)
NON-AUDITCRY NEALTI EFFECTS

Tha Hhole-Rady Ef€ectn of Alr FPorco Holoe on People

A wide range of intenwe Alr Forcoe nolase environments not only
affect hearing but may interfere with motor performance, physiological
functioning, chough processaen and contribute to fatigue in pornsonnel.
This offort, which wau completed at the and on 1976, Invescigaced types
of nolaes and oxpodgure conditionn which may produce adverase wholae body
offecta that interfare with accomplinhments of the AF mission,

The approach udaed way to mosaure offectn of the muany kinda of nolaan
{infrasound, sudlo frequenciaen, impulseas) on a battery of standard
performanca taskn, on circulation in tho paripharal members (fingern)
and othar phydiologlcal processon and on montal tasks such an memory.

: Findings are being uned to establinh exposure limita bayond which un=
o : deairable offocts may occur, Tho projocta entitled "Acoustical Degra-
. dation of Human Capablilities" and "Human Capabilities in Infra-SJound"
: ara follow onn to the work done in this atudy,

Inveatigatorn: C€.3. Harria, C.W. Nixon, AMAL Wright-Patteraon AFS

|

|

| Fiscal Year Funding (51000): 1975 1916 1) 1977 1978 _
E 56.5 6.9 Gomplatad

Human Capabilitics {in Infra-Sound

VYarious AF noilse environmanta contaln high Lintennity acouatic
anargy, in the {raquency range balow approximacely 16 Hz (infrasound).
' Although cthia very low Erequency energy has little affect on hearing
i it may adveraely influence phyaiological functioning, paychomotor and
i cognitive performanca. The objectiva of this research in to aystem-
| atically tnvestigata the affacts of infrascund exposursa on the capabllitics
of human aubjects to perform aalected taaka, The threnhold of thess
effoctn, tho natura and extent of tha intarferenca and the avaerall
porformance limita will be defined in totrma of che acountic exposuren.
1 Thia effort will provide aupport for cha whola hody exposurs et fectn
. atandardm soctiona in AFR L61-33. The aentimated complation dace
v ’ for thia ncudy 1o chae end of 1978,

Inveatigatort D. Johnnon, C. Harria, AMRL, Wright-Patterson AFR

Piocal Yaur Funding (51000): 1975 1976 1977 1978
[} 9 {ent.) In-houan

Attapuation Characteriatica of the Womh

It im cvident that hefora a long~term resasarch progeam on tha
fatal affects of nodme can be initlated, mors information an how much
mroutid the fetus actually receives ta needed. In order to ohtnin this
informacion AMRL proponaed to moamure the attenunting properties of tha
womb in one to threa fairly large mamala,

The tank will copalnt of a literatuce asnrch, the davelopmont of
Inatrumencation and cha measurementa, Completion s expected around
Octobar 1977,

Sponsar: EPAJONAC

P15 i
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ALR FORCE (Continued)
Investigator: R. HcKinley, AMRL Wright-Patterson AFD

Floeal Year Funding (91000): 1975 1976 Tq 1977
5 {EPA)

PSYCUOLOCICAL ANMD PERFORMANCE EFFECTS

Acouatical Degradation of Human Capabilirien

Alr Force nolse environments may affaect motoar performanca,
phyoiological function, thought procennes and contribute to fatigua in
parsonnel aa wall an affocting haaring. Thin effort investigates the
typen of nolse and axpovura condictionm which contribute to dectements
in cognitive and pnychomotor caprbilitien,

The approach is to measure tha effacts on human performance on a
bactary of atandard ceoka such as visual search, tracking, and memory
of acountic atimuli that vary in degrece of predictabilicy. The
degree of predictabilicy of interupted continwous and of impulsive noioen
will be detearmined by the randomly varying on and off times of the
stimuli. Parsistency affocts will he anaessed by measurementa takan
ar varioun perlods following ceasnation of the acouscic exponura patterns.
Findinge are to be used to define the acoustical characteriatic of
Ar Force operational cnvironments that contribute to degradation
of human capnbiliciena,

Inventigator: C. Harrim, C. Nixon, AMHL, Wrighc<Pattacson AFH

Flacal Yaar Funding ($1000): 197% 1976 T0) 1917 1978
10 10 (ast.)
In=houaa

Hhale Hody Bffactn of Nolma on Peopla
(5ea Liacing Under Hon~Auditory Health Effects.)

Auditory Ranponaea to Acoustic Enerpy Expariesnced in Alr Porcae

Activitien
(Jee Liating Under Noise-Inducad Hearing Louss.)

COMNUNICATIONS INTRRFERENCE

Communicatinn Interfarance Syatem

Futura requirementa of ATR L61~35 and mora powerful propulaton
ayatema of current and futura alrcraft call for rassarch and avaluation
of many diffarent copmunication ayatema and devicas, Tha objective of
thin affort 1a to develop and implemant a regearch and teanting ayaten
to simulate an oparational communication environment and to develop
atandard raanearch and teacing proceduren, and data reduction pof tware
for evaluation of AF volca communicatfion ayatems and davicos. Thia
afiforc wilk support ASD Lifa Suppory 5P0's and Haaponw Syntema Development
SPQ'a, This project should be complated in 1976,

Invescigator: R, HcKinley, M. Skelton , AMHL, Wright-Patteraon AFD

Fimcal Year Funding ($1000): 1975 1976 TQ 1917 1974
15 .5 (ant,)
In~houwse
RB-16
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ALR FORCE (Continuwd)

Performanee Limits of Ear Ingert Communications

Alr and ground crow voilce communications ave degraded by high level
covironmants that exceecd the performence limits of present standard
communication equipment,creating compagd and control problems and safety
hazards in routine a3 wall ap emargancy situatfons. The objoctive of
this effort is to catablioh the communication and protection pecformance
limits in high intensity noise environments of the ear insert communicatic
concapt. This effort will benefit ASD Life Support SPQ and ground crew
affectivencas and safety by fdentifying nolae exposure envelopes within
which tha ear inasert communications concept will provide adequateo hearing
protection and satisfactory voice communication.

The approach incorporates the laboratory simulation of apecific
alrcraft noiasc environn, the progresasive evaluation of car insert units
at increasingly intcnoe levela of these environs by measuremunt of
hioaring protaction characteristico and then cosmunication affectivencan,
A hearing protection/voice communication envelope of the performance
limica will ta developed based on thane data for both monaural and
binaural cofigurations of the Ear Insert Recelver and compared to tha
necformance of curront standard {tema, This offort should be complated
in lata 1977,

Invantigator: R.L. McKinley, M.R. Stephetoon, AHRL, YWright-Pattarnon AFD

na

Fiscal Year Funding (31000): 1975 1976 TQ 1977 1978
10 3.5 (rat.)
In=houae

Auditory Hervoum System Performance Changns

Tha objectlve of thia work unit ia to investigate how the information
procenaing capabilicdes of tha asuditary nervous ayatem may ba alcared by
expoaura to modarataly incenose Acoustie atimuli. Thin quastion lhas been
axtenuivaly otudind undar tha genaral hoadingm of "aundicory farigue'
and "temporary threahold ahifes". Research in the Arca has concentrated
on hehavieral changas in signal datection thrasholds and morphological
and biochenical changea within tha inner ear. Thern is acme avidenca
that thara are retrocechlear componants to this functional changa in
the parformance of the auditory ayatem (Salvi, R., et al, Gci,, 31 Oct.
75, 486~487, Saundern, J, and Rhyne, R.L., Br. Res., 24, 1970, 339-342,
Scarry, A., J. Neurophysiol., 28, 1965, 850-862). The elucidation of
the machanisma fnvolved in this phenomenon will provide baaic fnformation
that will aid in the development of devicea and criteria to protect
Alr Force personnel axposed to noiny environmenta.

h=17
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ALl FOUCE (Contlinued)
Investigntor: T. Moore

Filocal Year Funding (51000): 1975 1976 TQ 1917 1078
15 9.5 (cat.)
In-houne

Auditory fteaponson to Acounacie Energy Experienced in Alr Force Activitien
(See Liuting Under Nolse-Induced llearing Loas)

Environmental Hofue Research
(Sae Listing Under Holve=Induced lfearing Losp)

COMMUNITY OR COLLECTIVE RESPONSE

Development of Guidelines for the Annessment of Large Impulaive Nolaes
{(Communicy Annoyanca Due to Mining and Quarcrying)

The problem of an appropriate nmuthedelogy for charactarizing nolnsa
from large impulpes and blasting (due te mining and quarrying opecationas),
wina rained as part of the CHABA EI5 guidelines axarcise. The wonic
boom methodology describad in the EPA Levelsa Document to apply to blant
noise oand certaip CHABA WG mcmbera disagrocd. By July 1975 the CHABA
HG hiad ngrend on this methodolegy weighting with a nighctime penalty:

"L .n." Thin rating scheme has baan racommended to tha Butaau of Mines,

Ft 77 and 78 funds will be uaed for validation of Lgsgp. Through
AMRL, EPA is trying to assurs that thare i3 a coordinated dppronch to
the problem and that everybody (Buraau of Minea, Army) unes tha same
meagurement metheodology.

Sponosor: EPASONAC
Invaatigator: aMAL, Hright Patterson AFB

Fiacal Yoar Funding (51000);: 1975 1976 o 1977 1978
S(EPA)

Cuidalines for Fpviroamental Impace Statements on Holnah

The objactive of thia study 1a to develop, i{n conjunction with
tha Hational Academy of Sciepcus/National Research Council Committaa
on lenaring, Bioaccustica and Blomechanice, guldalines for svaluating
the affects of all types of environmantal nofac on the general popularion.
When thesa guidalines are finlahed, they will be validated in order
to ahow that they ara correct and raasonnble with reapect to Alr Force
facilitica am well am apecifications, acandards, amd regulations on nolam
axpoauta,

Inventigator: H, Von Gierke, D. Johnson, AMRL, Wright Pattcrson AFB

Flacal Year Punding ($1000): 1975 1976 1977 1978
13,5 Comploted

A Jointly funded project only AHRL funding ﬁlvnn hara.
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AT FONCE (Continued)

NOISE ENVINONMENT DETERMINATION

Rinenviranhontal Noise Rencarch Program

The high~level nofpe environments gencrated by many Alr Force
weapon osystems and equipment are a phyasical hazard to air and ground
crew paetaonnal who must function in thewve environments to anaure mission
succana, and pollute the cuviraonment in areas adjacent to ground and
flight operations. The magnitude and character of these phyaical
environments and their bloscountic effects on man muac be known to
cvaluate environmental impact and resolve auch operational problema.

The objective of this contract {s to provide technf{cal proceduren, dara
and moftware required to dafine theese noipe covironmenta and determine
the effecta on man and provide auch information te Alr Force bloeaviron-
mental engineers, medical personnol, civil angineers, baoe comnandars and
othara concetned with these problema.

invaatigator: W. Hovey, Univaraity of Dayten

Flseal Yuar Funding (51000): 1975 1976 Tq 1977 1976
G5 64 16 75

Nolme Doaimatry and Typical Noima Doseak

Variouas parsonal noise doalmatars nra availabla on the commetcial
market. Howevar no syatematic atudy of chelr nercit and shortcoming
has basn accomplishied. At tha present time the AT dons not usa nolne
doaimatry to assasu paraonal noise expoasura. It ic asmential to
evaluace thias techalcal concept to datermine £¢ it has a place in the
AP hanring consarvation program. The objectives acn, to evaluate the
application of personal nolsae dosimetry ia Alr Force cnvironmenta, to
datermine the typlical nolsa expoaure of Alr Force parponnel in order
to defina typical occupational and non-occcupational noian expoaucens,
aud to ansess typleal nolaa exposurea relativa to allowable aXPOAUTRE
apecified in AFR 161-33. This work will be coordinated with tho USAF
Surgeon General and with basa level bloenvironmental englnacra an well
an the US EPA,

Inveacigator: D. Johnson, R, McKinley, Wright Patternon AFR

Fineal Year Funding ($1000): 1975 1976 1977 1078
7 6 In~hounn

tlointly funded projece. Only AHRL funding in given here.

R e an s e P D ATt Y T T A e e
e e b B 7 ML YR P L it et w £ L T Ty R T L, PO LT A WO T g i

o

RERTN



A0 T1BYIVAY 1538

AL FORCE (Contipued)

Tachnology Application to Operacrional Hofoe Problemn

The objective of the work unit in to provide consultation und
techinienl sosinstant services on acouattcal problems related to AF bane
activities. Laboratory and/or fiold evaluations are conducted on specific
problems or items of equipment to define the threat potential to health
and performance capability. Individual efforts are usually sohert term
and include tachnicsl questions relating Co sonic boom, nolse exponura
limita, ulcrasound, infraasound, impuldaive noloe, communication aquipment
and hearing procection. Specific offorts include probleme auch an
flight haelmeta effectivonasa, communication with a fire fightors helmet
and with a new oxygon mask microptione in noina., Requents originnte
from all levels of AP and othet governmantal agencias and specifically
include bama flight surgeons, bioenvironmental cngincars, aystems develop-
mant offfcen and the Life Support 5P0.

Invaatigatorn: C. Nixon, M. Stephenaon, AMARL

Fiscal Year Funding ($1000): 1975 1976 1977 1978
22 a5 (eat.) In-House

BQISE CONCOMITANT WITH VIBRATION

Renearch on Reaponne of Vearibular Syntem to Acouatic Stimulil

This rencarch will batter define the dynamic reuponae of the
veatibular aystem to acoustlc ntimulacfon, in terma of intensity lcvel,
acountic frequency (Nz), and intermittency rate of the atimulus.
Thresholda will be detarminad for-nystagmic and counter-rolling eye
movementa, and poncural adjuatmentn. A ncudy of the naturn and
mechaniama of the tranafor of acountic energy to tha veatibular system
will ba made by atudtying atapes displacement and perilymph and endo-
lymph pressure changea. (Reaults will contribute tovard the development
of threshold criteria for hazavdous exponura o high-intensicy sounds,)

Inventigacor: D.E. Parkar, Miami Univeraicy

Fiacal Year Funding (91000): 1975 1967 1977 1974
10 10 15 15

Simuleaneoun Fxpoaura to Acoustic Energy aml Qther Screszarca Found

In Air Forcm Envitnonmenks

Thia nffort investigated physiological and paychologlcal tasponmen of
humans axpeaad to acoustic energy oceurring in combipation with aother
ntressful acimuld, in order to provide measuras for minimizing adversa
affncte of mimultaneous caposurs Co mulriple atreanea in ALr Force
activities,

The approach combined controlled acoaustic exposurs with machanical
whale body vibration of voluntanrs to determine effects of tha combined
expogures an paychomotor cask parformance, mental or cognitive pacformanca,
temporary thrashold ahift and possible subjectiva judgmanta of acceptabilicy.
Single strama sffecca wera compared to the measurad multiple stress effecta
ta detarming differential contributiona off the rmapective atress con-
ditfonn, Follow-up work to this scudy is being porformed Ln the project
antitled "Combined Noima and Vibration Effecto on Numan Capabilitiaeas,”

B~20
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AR FPORCE (Continued)

Investigatora: C.S, llarris, AMRL, Wright-Patteraon AFD

Fincal Year Funding ($1000): 1975 1976 1977 1978
12.5 12.5 Compluoted

Combined Moima and Vibhearion Effects on Human Capabilitien

Tndividual and combined effects of whole body vibration and
hroadhand noine will be atudied. Single and combined offectas will bo
datarmined on subjuctive ratings, cognitive perfornance, and paycho-
motor parformance, FBmphaadis will be placed on the wae of random vibration
atimuli which has not been previously lnveatigatod and on longer duration
enpoaurean to dacermine 1f porformance donu deteriorate with incroasing
expoaura time. Thene performance profiles will be daveloped uning the
AMRL/BB Acoustic~Vibratfon facilicy.

Inveatigatora: C, Marris, R, Schoanherger, AMRL

Flacal Yoar Funding (31000): 1973 1976 1977 1978
1 12,5 {wat.) In-houna

B~21
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AlMY

NOISE~INDUCED HEARING LOSS

Auditory Darformance Changes an a Function of Army Matsrial Hoisma Exponurc

lluman performancae in detacting targets in cowbat, in cemmunicatiana
taska and in a vardety of other situations, dependa upon the car as a
prime source of information input, yet muny noima sources act to degrade
thig input, Thin progrom io dirccced toward decarmining what acouatic
factors produca changes in the ability to detect transient sounds
apd tha phynfological bania for changens in parformance. The humin auditory
ayatem will be modeled by animal eara, Thay will be exposcd to impulmiva,
intermittent and continuoun noizes and changes in electrophyalological,
histological and behavioral measuren will be mado of the atate of the
oar and 1ta ability co detect sounds, Data will be apalyred to provide
information on hoth the mechanioma of loss am well as its functicnal
implications in the Army context. Attemptn will aleo be mede to improve
the accurdcy of tha modeling by comparimon of human and animal ears on
the performance meanures,

Inveacigator: G.R. Price, Human Enginearing Laba, Abevdeen Proving Ground, MHd,

Fiscal Year Funding ($1000): 1975 1976 1977 1978
122 100 115

Hearing Consaorvation-~Incanse Acouatic ftimulation and Noime Suncaptibilicy

in tha Hilitary Environment

Tha purpome of this ramearch is to atudy prematura hearing loas by
U.5, Atmy troopa. Thin remearch objective 1o critical to tha needa to
the U.5. Atmy. 7The study will avaluata current nolae hazarde, cffective-
nasa of hearing proceccion devicas and currant haearing conservacion
practicen in the fiald,

Invantigatorat M. Loeb and B, Alluisi, Universicy of Loulaville

Fiacal Year Funding (31000): 1974 1976 1977 1918
42.5

Hearing Parfaormance Requirementa of Army Parsonnal

The objectiven of thin program ara to davalop predictiva modela of
noiea affecta on aoldiersn' parfarmance: {A) To improve axiscing nolae :
ariceria including offecces of loug-term exposure, (B) To optimize
mathada for ssaemaing human auditory capabilitisa, (C) To provida
canaulativa arsintance to DOD, national and international acouncical

advimary groupn.

Rucing FY 75 experimenta wara coatinued to eatablinh combat sound
datection thrasholda for eublecta having varylog degreoen of hiearing
aculty. The raoulta of these cxparimanta will ba woed to danign f{ucure :
atudien having more realintic listening conditiona, If posaible, a
library of tape-recorded aoundn will be compiled for use lp future
axparimenta,

B~22
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AIMY  (Cont Inued)
Investigator: D.C. Modge, Numan Englneering Lab, Aberdeen Proving Ground,

Flacal Year Funding (51000): 1975 1976 1977 1974
122 100 136

Ransarch of Paychoacouatial Problemn Madically Signiffcant to Army

Avintion

Tha purpooe of thin program is to provide information about sound
which has medical Import te U.5. Army aviation. This program han two
basic componentn. Onm entailos phynical deseriptiouw of the eritical
pound atimull found in U.%5. Army aviatfon, The second approsch involvas
tha effaects of theae sounds on human receivera. (Hote: In
¥Y 77, Tha Army began roporting redearch activities and funding
undar thio program by work unito, which are included in the Armr project
daascriptions and provide mora detailed information).

Meb .

Invastigators; (L.T. Camp, B, T. tozo, Aaromedical Masearch Lab, Fr. Rucker, Ala.

Fiacal Year Funding ($1000): 1975 1976
250 250

Milieary Applicacionsg of Awlitory Asnenament

Expetiments will be initiated to study the speech dincrimination
capability of auditorily deficient Army aviatora in nolna enviranmenta.
Davalopment and ocandardization of apecch discrimination matariala
will be undartaken tou establiah a baaia for granting "waivera" to
Army aviatora with hearing lonmaa, In conjuncclon with studiaen of
high=intennicy impulae noine fleld audiomerric ceating and amseoament
of temporaxry threshold ahift will ba undertaken, DNantc ptudias of
auditoxy percaption will ba conducted to provide baseline data for naw
audiamatric procedures.

Inveatigator: J.H. Patcerson, Aaromadical Renaurch Lab., Fr. Rucker, Ala,

Flacal Tear Funding (91000) 1975 19756 1977 1978
T4

Hadical Asaenoment of Hearing Procaceiva Davicaes

There are sounds ipnherant in the missfon of the Army which will
d=atray the hearing of personasl exponed to them, The llearing
Connervation Program was inaticuted to protect the hearding of Army paraonnal
and requirea the wearing of appropriata haaring procective devicews,
Thin rxeacarch assasnas tha sound=-attenuating characcerintica of ncw
devicoa aa to thair aulcahility to maac the needs of the Army aml providen
a check on the pound—-attenuating characteriatica of devicas already in
usn to insure tha maincenance of neceanoary atandarda.

Inveatigator; W.R. Nelason, Aeromadical Ressacch Laboratory, Ft. Rucker, Ala.

Fiocal Year Funding (31000): 1275 1976 1977 1974
110

23
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MHMY (Continuced)

Military Acoustic lazards: Mechanismu of jlearing lLosa

Thin rescarch exploran rolatfonships betweon the patamoters of
noise poculiar to the military environment and tha poychophynical
and physiclogical behavior of the human auditory syntem. Thase data
Will be uaed to astablinh valid damage-rink criterin to {osura the adequatc
protection of parsonnel and te maintain an effectivoe Hearing Conmervation
Progran, Studles concatned with the adequacy of current damage-riok
criteria will be conducted with animal subjectn uning behavieral audiometery
and histology. Damage~risk critaoria for impulsa nolsa will ba emamined
in torms of specifying expoourcs with respact to spectral analysis of
tha impulsen rathar than aimply in terme of peak preasure level. The
uffoct of exposura to high=intenoity low-frequency noioe on the thranliold
of hearing will be determined, The davelopment of new animal medela
for tha assensment of auditory damage resultlng from impulae noise

will bogin,

Invaatigator:

Fiacal Yoar Funding(91000): 1975 1976 1977 1970
145

Rasnarch of Impact and Nolne Acrtanuating Crashsworthy Halmet Earcup

Tha purpone of this work-unic ins to dnnlgn, conottuct and medically
avaluacte the impact and nelse attenuating propecties of a crashworth
aviator's halmat earcup.

Twanty hand-mada "teat=bad earcupa™ wlll ha fabricated. Tha cupa
will be inatallad in helmatn for in~flight evaluation by USAARL flying
persoanal under all flying condictionns. Thay will be subjected to
accapted atandardizad impact and acoustic protectinn evaluation tegh-
niquas (ANSI 224.22, 290.1, atc.) to datermine their affaccivenasa
in known phyaical envivoomenca.

Inventigator: J.L, Haley, Aeromadical Romsarch Lab,, Fort Rucker, Ala.

FPincal Year Funding (31000j: 1273 1976 1977 1978
¥

COMMUNTCATIONI INTEREFRENCE

Hedically Hignificant Problema of Voica Communfcation Syacemn

The acountic environmentn asaociated with allitary training and
operatiens in Atmy hallcopters and tanka axe usually hazardous and
may causs interfarenca with affective volca communications and the
datection of warning slgnaln, Moat of thea prasent aviation communication
ayatema have characteristica that introduca bhoth fraquency and amplitude
dintorcion of the apeach signala. This renearch will ha Alrected
toward thae davalopment of an improved noise-cancalling miciyophone for
Army afrcrafc. Improved radio cammunication syatema will ba davelopad
for Army aircrafe and armor vehiclea {a.g., MICV), New communication
devicaa auch as contact mictaphonns will be avaluatad for fhair potential

usa in Army ayatems,

Invaeatigator: R.T, Camp, Acromedical Remeaxch Lab., Ft. Rucker, Ala.

Fiacal Year Funding (31000): 1975 16876 1977
42
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ARMY  (Cant inucd)

Milirary Applicatlona of Auditory Asnansment
(S¢a linting under loluse-Induced Mesring Lasu)

COMMUNITY OR COLLECTIVE RESPONSE

Pradiction and Reduceion of tha Notas Impact Within and Adincent to
Army Facilitien

In confunction with othor agencles such aa the Fnvironmental Pro-
tactdon Agency, modela to predict the compenite nolde impact of Army
facilition roaulting from the four source typus: blast, hellcopter,
vehicle, fixed, will cach be created and tested both for phyaleal and
paychoacouatical accuracy, The prodictions will wae common unita and
will form "aqual noloinena” congoura which can be ovarlayed upon land
use maps to graphically expose imcomparible ronua. Based upon tha
pradictiona,operatfonal and physcinl meana to reduce the neise impact
will be connidered and avaluaved for coat, effect upon Atmy operationa,
and affactivanens in noine micigation.

An part of thia atudy paycho-acoustical testing with reapacc to
blmat nofae and rotacy wing aircraft, and community surveys to asanas
the communicy response to Lita acouatical environment ara haing dona.

Inveatigator: P.D. Schomar, Construction Engineering Redearch Lab.

Flaca)l Year Fuading {$1000): 1975 1976 1977 1278
Ag5 2140 nllh *35

NOISE ENVIRONMENT DETERMINATION

Acouatic Epvironment of Army Prototypa Equipment

Tha davelopmenc of new Army vahiclea, alrcrafc, weapena and acher

matarf{al creaCed pew potencially hagardous npolse sources which can .

adversaly alfnct the health, wnlfara and aperativnal capabiliciea of

Atmy perponnal. Tha principal cechaical objectiva of this projecc

ia to quanclfy tha acoustic anvironments associated with new Ammy

material ln oxder to asoess tha hearing demaga potential and to support

tha matarial davelppers o produce less hazardous material. The

rafults of this projece will have wide application chrough the Atmy in

aupport of Heaving Conmacvacion, rceducing tha incidenca of pofag-inducad

heacing loas and providing baaic daga for reaearch gn hearing damage~

rlek criteria. *
I
I

Inveatigacort B,T, Hogo, Asromedical Research Lab, Pu. Rucker, aAla.

Fiscal Year Funding (31000): 1975 1975 1977 1978
105 i

Ronsarch of Paychoacousticnl Problema Medically Stuntficant to Army Aviation :
(Sra Mating undec Noina-Induced Hearing lLoan)

ANoioe affacks only.
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HAVY

HOISE INDUCED HEARING LOLSS

Davalopment of Namage Risk Ceitoria for Continuoun Hoise Fxposureas

in Hyporharic Environmanta

The objoctive of thim study ia to deotermine tho effacta of
increasad ambient preasure on tha development of noiase-fnduced
tcmporary and permanent auditory threshold ahift, and, furthar,
to eatablish the maximum allowable lovels and durationa of noiase
exposure experionced by diving reaearch subjecta pacticipating
in long=-term acudlon innide presaurized chambera,

Temporary nolme-induced ahifts in human audicgrams will he
resaured, uaslng modern audlometrice techniques in both normal
umbient praasuraea and in the increased ambicnt preasuran of a hyper~
baric chanber. The human oubjects employad will he divera participating
in rensearch projacts conducted in the Diving and Ilyperbaric Medicine
Branch of the Haval Submarine Madical Resanrch Laboratory and
approved by the Secrotary of the Navy. Permanent ahifta in animal
awdicgrema reaulting from nolse exponurs in normal and hyperbaric
anvicarmenta will aleo be examined, using computar-averaged auditory
evokad reaponac (AER) tachniquen. Theae daca will be employed
to datermina the applicability of conventional damage rink criteria
to hypecharic sicuationa and to develop hearing conaaervation
atandazds for long~term hyperbaric invastigationn.

Invmacigatora: J,G, Lacroix, (aval Submarine Hudical Research Lab, Cenn.

Flocal Year Funding ($1000) : 1974 1976 1977 1978
Lh i) 23

Davolopment of Damage Risk Critaria and Habitahilicty Standarda
for Exposurea to Sonar Transmisaiona

The abjeceive of thia study to to develop hearing conaarvation
acandards for aubmarineca exposed to intensa tonal mtimulfl, such
a8 are tranmuikcted co compartmenta within attack aubmarinens by
active aonar myatemas, ta apacify performence intarference lavala
far sonar operation and other ahipboard taska and £o datsrmine the
habitahility of ahip compartpents auhjectad to prolonged and intenam

ronar mignala.

Tha approach includes monaurement of tewporary suditoxy shifta
and othev phyatelogical and behavioral chapgea resultiog from
contrelled sxposura to various aonar atgnal configuracions, FRffects
of extrsnecun acho-ranging algnala on sonar oparaticna daetection
and clasaificacion parfamzanca will alao be detsrmined,

Inventigacorsr  P.F. dmich, MHaval Submarine Hedical Nepearch Lab, Conn.

Fiacal Year Punding (31000) : 1475 1976 1977 1978
Al 8
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HAVY (Continued)

Middla Ear Complianca and Its Rolattonship to Military-Helatad
Nolae-Induced Naaring Lous and Acountic Trauma

Tha objactive of this atudy wao to determine whether thers i any
degran of incrensed middle var complisnce in patiencs wicth hearing
Xown pacondary to acoustic trauma or excesaive prolonged nolne exposuro.
Thia combination 1 quita commwon 1n tha military eapocially in

aviators and supporting papsonnel. Using the Grayson Stadlar oto-admittance

‘metet, middle gar compllance wag memsured in pargo }
hoapital having audiograms. The reaules of aﬁaxgagﬂﬁi.sﬁfﬂafg E::ﬂ
cospliance and noisa exposurs history ware then carrelated to provide
data regarding auscoptibility to nelse-induced hearing loss in
military personnel.

Inveptigntova: W. T. Morotka, U. 5, Navy Hompital, San Diege, Cal.

Flacal Year Funding ($1000) : 1975 1976 1977 1970
Jl?

Fhyaialogical Fffmcta and Machaninm of NAACH Hearing

The purpoaa of chis atudy waa to datarmine how the NAACH (non=acoustic

audicaory coupling to the head) audio aystenm,which wan deatgned for
high intepnaity noida envirenments guch as aireraft cockpita,functiond,
and further to decermine whathar che high volcagea(500-1500 YD-C,
0~-3000 VA~C) applied cto tha head by NAACH syscema reault in delaetarioun
effecta upon the body or Ln any way alter vital functiona.

Action potantials and cochlaar microphenica and che decremenc
in aach ward recorded in aneachatized experimental animalas during
ssparata preasptatien of airborma, bone~conducted, and NAACH-

cransmicted aound bafore and after esch atap of sequential impairment
of tha aar, Tha ahart=- and long-tarm effecCs of this ayatem on hearing,

squilibpium, oriantacdon, anzyma activitlens of the braiau atem, and other
vital functiona waa also chaervad,

Tuvescigacor: P.H, Jacobaop, Navy Crew Systema Departaent, Pa,

riscal Yaar Punding (31000} 1: 1975 Iz;ﬁ 1977 1974
71

A Btudy of Anatomfc Chanpes fn Middlu Far Aagociated Hith Nulpew

S

Induced Hearing Loas and Acoustic Traumn

Thia mtudy correlated anatomic changen wich nofae-fndnced
hearing less and acouatic trauma, Hiatologlc examinacion of tewmporal
bonen obtained [rom aucopaies wers evaluated for chengea in tha
suditocy narva end organ of Cortd. Correlation wad mada with cha
background of polsa and acountic trouma as well aa with clinjcal
findinga, iacluding tha audiogran ir activa ducy and ratired paraopnel,

Inveatigatora: M.J. Renoink, T. Acaub, U.5. Havy Moapital, Cal,

1973 1976 1927 1978

Fiacal Yeac Funding (31000): o
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HAYY (Contlnued)

Tha_Prevalance of llaacing Lono Amgng Varioua Havy Rated Personnal

Tha objeceiva of thin atudy 1s to determine the prevalence of
hearing loan among various Navy rated persmonnal,

Hoaring thraahold levels and noise tiietory questionnaire data
on statietically aignificunt numbars of liavy pardonnael working in
varioua tavy rated job apecialiclen are being chrtained. Avoraga
hearing lovels for the varicus apacialitilen will be compared with
baseline asudlomecric chreshold data obtained from young adult ualecs
entaring tha Havy and concrol groups of equivalent time in aervica.

Inventigatora: R.H. Robartaon, Haval Aaerompnce Hadical
Regsarch lLabaratory, Fla,

Flacal Tear Tunding ($1000): 1973 1976 1) 1977 1978

A0.8 80 29 102.5

Davalopment of Auditory Screaning ani Acoustical Tolarsnca Standards
for Submavine/Shipboacd Paraannal

‘The objactiven of chis research ara (1) to validata new
sudiometic standacrda for submarine puraonnel so as to improve
intelligihilicy of mpeach aand aignaelr zmong pergoonel in jobs
xequiring A high leval of auditory acuity, (2) to reduce numbera of
submarinae parsonnel, otherwiaa qualiiied, who may ba unnecemsarily loat
by reanon of preasnt auditory standards and (3) to praveng tha
devalopment of hesring defacta asmong cazeswr subwarine personnel.
An neadad, acandatda will alao ba valldaced for sucrlace nhips,

Tha approach includes exparimen:ial atudies to amasne auditory
porception of a variety of apeech maceriala and aignal acimull,
sobedded in various hackground sound fields, for paraannal with
diffaring leavalo of acuity detarminec by presenc mcandards, Longi~
tudinal atudiea axn baing conducted £0 saseas changes in heaping
ahilitcion among aubmarina paracnnel a0 aa to idsatifly predictive
indicea of hearing lowa and tha habluuation process which enhancee
operagor audicory acuity; tha latcer having a potantial benefit ig
tha dosign of training programa, suditory alds, orx acouatical
characraviatica of oubmarine snvizonnsat,

Taventigator; P.G. Lacroix, Naval Submarine Medicnl Resesrch Lsboratory

Finca)l Year Funding (91000} 19748 1976 1977 1978
EY a3 24,5
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NAVY {(Continued)

NON~AUDLTORY WEALTH EFFECTS

Soni¢ Decompresaion

Thia atudy wan done co determine the effects of sound on tha
dacomprenalon procaas for tho following camea: (1) Bubble formation
in non=living osubatancen; (2) Bubble fotmation ip living tlasuc;
(3) The inclidance and onaat of decompreasion nickness In amall animale.
The results of theue teata will be used to detarmine Lf sound can
be uoad in a mathod of docomprassing divars from long and/or docp
divans and to detarmine tho poosible aeffocts of axistling sonar
on divers or awismara,

The approach incluled teoting varicua nopn~living subatances auch
aa water and gelatin under decomprenaion conditions subjected to
mound of vacious {requencies and intcnaicien, and testing snall
animaln auch as froga, mlca, nnd guinea pigs undur condiclons of
same dacomppresnion. lQlubbla formation wna obeerved by vaclous means
in Mvipg clansue and in poot movrrem avaluacions.

Inveatigatora: J.R. Looee, §5. Ridgeway, Underuea Survey & Ccean
Scienca Depacrtment, Cal.

Flucal Yaar Funding (31000Q) : 1975 1976 1977 1978
&0 34

Lung Resonance and Acouatic flamage

The cbjactiva of chia study 1o to determine o Lrequency range
and sound preasure levela that ars momt likely to be dentiuctive
! to lung tisanae of Navy divers. Acouatic techniques developed will
! ba employed to radiate submerged laboratory awine. Reaopant
froquancies will ba decarmined for the lunga of each individeal pig.
Tha animals will ba expoaed to mcund at high frequency rangen and
then, according to lung rescnance, t6 low fraquenciaens, The sacrificed
animala will he examined groamly snd hiacopathologleally for lung
demaga.

Inveavigator: J.C. Swanney, Naval Undarsea Centnr, Cal.

Flacal Ysar Fundipg (31000) : 1975 1976 1977 1978
15 17
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NAYY (Continued)

PHYCHOLOGICAL AND PERFORMANCE EFFLCTS

Dovalepmant of Qparational Auditory Performance Standards for NHavy

Thin 1a a five~year atudy. Tho objectiva of thin study ta
to davelop a workable nat of paychoacoustic standards baaood on
operacional requircmanta for the human auditory oystem nesded for
a broad apectrum of Naval aviation taska, Theso standarda will be
unad for acreening new peracnnal and pariodic evaluaclon of axinting per-
aonnel, The requirements for the auditory aydatem will be derived from
a aimple operational modael of task performance, Inputs to tha medal
w#ill coma from: 1) compilation and analysaa of aperacional taske;
1) deacripcion and analyecs of cperationally relevant audltory
sangory inputs and ralavant audiotry proceaning requiremencn;
3) deacription and analynea of enviroomental and paychophyaiolegical
factora which influence auditory perfocmancae; and 4) laboratocy
and fiald experimenta with operational peracnnel to confirm the
applicability of the paychoacoustic standardas,

Inveactigator: J.D. Monko, taval Aeroapace Medical Remearch Laboratory,Fla.

Fincal Year Fundipg (§1000) : 19715 1976 1977 19748
AL (3]

Arborna Noisa Cricaria for Shipa and Sulmarinea

Mzhorna nofan on naval vessala in a conakant threat to
operational capahilicy and crew malaty, HNofae interfares with
hearing verhal commands, produces heating leoan of parsonnel, limita
habitabildcy of quartern, Since nolsa quiatbing im cosacly, a conatant
reviaw of naval mianicnn and shiphaatd Caske am alfocted by nolnn
ia necesaary to sat roalistic criteria for acceptable noise on shipn
and submarines.

In thin atudy pessurementa ol airhorna nofnma ia vacioua ship
intarinr Apaces will ba obralned and compared with neasures of
pecformanca and hahftability by ohwsrvatilen, queationnaire and lab
controlled envireonmental conditions, Tha adequacy of pessurement
proceduren under actual shipboard condicions, in lsh and field,
will ba evaluated..

Inventigatora:  R.5. Galen, Navy, Dlonystems Rasearch Davalopwenc, Cal,

Flacal Year Funding (§1000);: 1975 1976 10 1972 1978
50 50 12.5 60 50
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NAVY  (Contipued)

SLEED

Paraonnal Tochnology: LEffcctn of Combined Pharmacological and
Blufeadback Procedures on Performance Enhancement

Thin work unlt wan concacned with exploring the effectilvancog
of combining solected drugs with bilo-fecdback techalquea in ceaching
peopla Co learn to control bodily responsas associated with alesp,
relaxation, and alart performance, HNoine wan intvoduced to incresau
the difficulcy of going to oleep with anticipation of a demanding
taak Lo be pecformed upon waking., Drug assisted subjecta operacing
undat bio=fendback with a self gonerated conditioned atimulus
watra compaced with controels who were similarty treatad but recelved
no druge.

fnveacigator: FP.M. Hurat, State College, Pa.

Flocal Year Funding ($1000): 1975 1976 1877 1978
25

Slaep Patterpa_and I'erformanca_in Operatfoncl Environmentn

Amounk of alegp sud quality of oleap are concerns In hoth
operational and medical acttinge. 7To data, thera ara little data
an the pattern of aleep in various operational unita, and what
conatAtuten a4 alanp probleam 18 uwncisar. e relacion of aleep
pattarna te performance and cha contribution ot aleep problema to
othar medical cooplaintm are often infefrred, but quantiracive astudien
ara lacking., This reswarch pregram will suxvay the sleep patternn
in varlous naval unite and commanda co obtain hasaline data on
sleep patterna and numhar and types of reportnd alasp probhlema,

Tha relationship of theme slnap data to perforwance and medical
complainen will ba fnvestigatad, The effects of environmantal
factora, Auch ss nolsa, tezperaturs, duty achedules, ate., on aleep
pacterna and aleap complainta will ba atudiad,

Inventigator ¢ P. Haitah, Naval Hralth Reasearch Cantar, San Diego, Cal.

Fiacal Year Funding {8%1000) 1 1975 1078 1977 1978
77 50

COMMUNICATION INTERFERENCE

Opcimization of Speech Communicationa in Haval Aviation

Tha objactiva of this work was ro fmprove ppeach cosmunicationa
in various paval aviation acouatical envirenments.

Teats and procadures wara daveleped for agacsmating (1) tha
ability of afrcxsvman to tracamit and percaive apsech in vatlous
naval aviation acountical eavizonmenta and (2) the capahilition of
A wide varlaty of naval aviacion comminiicatlon ayatema Lo Cranenit
intelligible gpeach and thopa aapacta of tha acoustic nppech signal
which ara important for determining hoth the ifdentity of the calker
and his phyaiolopical and smoticnal scate, Thia project wan
completed In 1975.

e TR T I e
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HAVY (Continued)

Investigatorn: C. Williema, Naval Actenmpaco Medical Neseurch Lab, Fla,

1975 1976 1917 1970
hé,h

Flocal Year Punding (51000)

Survaillance: Identification of Paychological Peaturna in the

Recopnition of Complex, Hon=Spoech Younds

Mural aonar displays ate not conosidered compotitive wicth machina-
aided visual aystema for initinl target acquisition, but audirory
akills do emarge as rivala in target-tracking moden, in the extraction
of tactical information, in the presence of nolmc interfarence, and
for tntget clasnification, A raaspepsment of the utility of aupal
diaplays in thosa latter functiona has bacoms appropriate dua to
new knowledgae about auditory capabilicies., This program will ddencify
the parametara of auditory tavgeto that ara significent in tha
clasnification tamk and Indicate thoss that recommend themaalvas
for improved aonar oyatema and ASW procadures of the gonar operator,

Gbaacvern judge paira of complax audftory carget signala in
tamms of "degrea of aimilarity” to each other; and also, they
judge single signale in terma of a Lobel or category which has heen
saglgned to a aat of similax aignala to darive a confusion matrix,
The mignala vary along four physical dimensiona: wavelorm. frequency,
number of formats, and format poaition. Through mulcl-dimenaional .
ascaling of temponnea, the paycnologically asgnificant features ave
idancified and ralated to tha phyalcal parssataxs for esch ohasrvar
and for all choarvers am a group, The vole of temparal mequance aof
auditory wignal corponents in examined in the nama papnar.

Inveatigator: J.R. Howard, Catholic Univerajity of Amarica

Flacal Year Funding (31000) : 1974 1976 1917 1978
34 49 50

The Effecta of Eay Protectiva Devices on thae Audirory Parformance
of Equipment Operstors ia High~Laval Noina Enviroomanca

Tha objective of the thias renaarch ir to datermips the
affecta of ear protectora on tha ability of human gperators to
detoct and troublachoot wubtle changes in equipment noism, Thesa
effacce are being axanined for oparatora having normal hearing and
for thosa suffaring acme degree of hypacuaia,

Hessurea of the abilicy to dectect chengos in the acouatic
power ppactra of varicus sguipment in high-level nolye arn obtained
from normal-hearing and nypacualc parsona, Similar measuras ata thon
nbhtalned undexr conditionn elmulacing the wearing of oar protectors.

Inventigatart P.P. fmith, Naval Sulmarine Hadicel Reasarch Lahoratary, Conn,

Fimcal Year Funding ($1000) @ 1974 1976 1977 1578
it 2% 0.4 40
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HAVY (Continued)

Optimization of Anditory Porformance and Spaech Communicationn

in Havy Oparational Environmanta

The work pocformed during 1975 and 1976 was aunmarized ae follown,

Modifications to a new nound powerad phone unit (9AN/3ISP)
baing considercd for Navy uaa have bean completed by the manufacturac
and avalvated in tha laberatory plun aboard the U,3.3. Lexington
during air oporations. The modiffed units performed better than
previous production unifs and provided adaquate nuise attenuation
(approx, 10 dBA). Addicion of a nolse anhancer did nor imprave
gpacch laval or clarity. Queationnaire data ravealed chat, compared

been terminated becauvae of lack of remources.

Fiacal Year Funding (31000) : 1974 1976 1977

to currently umwd sound powered phonaes, users could hear cranamiasgiona
batter and outailde noises sounded quieter. FProduction model unita
(436) hdva bean aubjected to quality control chacka and have Leen
diatributed to carriora for a flaet tachnical evaluation,
cormaiita and queationnaire reaponaes from flight deck and deck-edge
ugera aboard the U.8.5. Keanady ware poaitiva. [ata collection and
reduction hava been complaced in the atudy of the offect of noine
axpusure during helicopter flight trainipg on the hearing of naval
aviation officar candidaten, Two publicationa. Thia project hen

Varbal

Inveatigator: C.E, Williams, Aerospace Medical Research Laboratory, FlLa,

1978

60.5 [T]

NOISE ENVIRONMENT DETERMINATION

Parsonnal Tachnologyt Survey of Occupational Nolas Exposuras in

fimlectnd Spaces . . .on Sslected Deatroyar Shipe

T My T

v

Inventigator: B.A, Kuglac, Dolt Daranck snd Newman, Cal,

Fimcal Year Funding (31000} 1978 1974

The ebjeccive of chie work unit wan ro idencify the magnitude
of the occupational noisa expomura prohlem, datarming tha atate
and extent of nofee control tachnelogy, and idencify related coata,
within selacted apaces onboard opearacional deatroyer cypa shipa,

1977
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ENERGY RESEARCI AND DEVELCPHENT ADMINISTRATION

PSYCHOLOGICAL AND PERFOIMANCE EVFECTS

Transmianion Line Audible Holma Mensurementn

The objectivea of this atudy are: to inveatigate measurement

gcalos for audible nolse genaratad by high voltage tranamission
linea, to relata thena pcealaa to human reaponae, to duternine

the adaquacy of presunt scales and units; to compare transmignion
line nudible noime with other environmental noloes; to defuTiine
witather the high frequency or low frequency components coatribuce
moat to human averalon, The vanearch involves tape recording the
auilible nofae gencrated by excra~high veltage (HV) and ultra-
high voltage (UHV) tranamimsion lines, Individual subjects liacen
to thede nodas acimuli in a simulated living room for about 15
ona-hour aeasiona while their responses are obsarved. Four of
thenra expariments will be done.

Inveatigatore: J. Molino, Zereley, Larner, Harwood, HAS

Placal Year Funding ($1000} : 1978 1976 TG 1977 1974
23 43 143 143

DOMESTIC ANIMALS AND WILDLIFE

Tha Environmantal Effects of Holee from Geathermal Reaource Ravelopmant

Nodsa is a mattor of concern in azxeaa of goothermal ranource
devalopmant, and ite affaect on faunal toleratien and auditory organs
ia little known. Thin reaearch evaluated the effecca of the noine
on selected apeciea of birvda and amall memmala. The reaaarch
ineluded five main tanke: (1) messurement of actual noina levela
in geothermal areas; (2) laboratury measurementa of domaga to
auditory organa (cochlen of inner ear) by diffarcent nolsa lavel
and exposure timen; (3) fileld atudy Lo evaluate voluntary tolaration
limita of saelected fauna cto noise; (4) literature and fleld acudy
to aonesa tha effact of nolna of animal comwunication, hance aurvival;
and  (5) fdald atudy co measurn the offect of noine on spacies
reproduction and population denaity, Thin atudy will provids
hoth phyeaiological and ecological data, two factora which, in addition
to eathatic conmiderationas, are neaded in order co aasoan the cffact
ol noinn from a geothermal oparntien., During the firat yoar of the
renearch (NSF/RANN Grant 75-16641) emphaain wan on atudying notas
at The Geyaarn, Califomia, During the aacond year, wark started at
Carzo Prieto, Mexico, and the teat facility at Niland, Imperial
Vallay, Calffornia. Firat-year Cindinga auggoac that animal behavior
in not affacted at sound levela below 6%5-70 dB, and that level
L6 usunlly reached at the outer margin of the facilify conatruction area.

Inveatigator: ©P. lLaitner, Sc, Marym Collega of California

Fincal Year Funding (31000) : 19748 1976 1977 1978
45 29
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THE BEHVIROMMENTAL PROTECTION AGEHCY

NOLSE-INDUCED HEARING LOSS

Early Decection of Noine Induced Hearing Loos

The ralationship betwean TTS and intennity dincrimination in
normal, noide exposod listenotrs 1a being investigated.

Temporary nolsa-induced shifts in auditory pure-tone thresholds,
intaenaity diacrimination (as an analog of louwdnous recruitment), and
cricieal band~rolated tona-cn-tone maoking are baing studied. Decay
(rocovary) functiona of theae three parametera are being compared
and evaluated in termo of theitr rvespective potential for decsceing
early changes in auditory function dua to nolwe exponure,

Sponsor:  EPAJONHAC

Inveatigatora: P, Michael, G. Blanvenua, Ponnaylvania State Univaraicy,
Acouatica Laboratory

Fiocal Year Funding ($10003: _1975 1976 T 1977 1970
Y} 20

Auditory Effecta of Long Duration Noims Expoaure #

Thia preject will evaluate affecta of intarmittent noise over
pecioda of 24 houra.

Artunpt will be made to validate EPA's idencified "no effact"”
laval by expoaing subfecta to 24 to A8 hour doaacm of 65, 70, 75,
80 dBA in the laboratory. The dependent variable will ba TTH. Al=
thaugh TTS ia not che only meana of verifying the laeval, 1t will
provida gome Insight,

Sponmort EPASONAC and Air Force

inveatigatort M. Stephenson, Aeroapace !odical Reneatch Laboractory, (AURL),
Hright~Pacteroon AFB

Fiacal Year Funding (51000): 1975 1976 1977 1978
10 16 10 2

h Joiatly funded projece. Ouly FPA funding is glven here.
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EPA (Continucd)

Longitudinal Study of Hoeapring lLevelns in Childrapn *

An ongoing longirudinal otudy ol tha dovelopment and health
hiatory of over 400 subjacta from the ages of 2 yaears to 25 years ia
availabla, Tha hearing threshold leval of this select population will
ba obtained and will be corralated with davelopmuntal factora, hoalth
hintory, a noise exposurc questionnaire, and limited dooimetry,

Tha purpose will be to identify tha causes of che diffarences in
hearing lavels betweon young men and women, to corralate hearing leval
of individuals with their medical and developmental hiotorias,
Sponoeras: EPAJONAC and Alr Forca

Invantigatorst A. ¥. Roche, Samunl S, Fels Inalttuta, O

Flacal Yoar Funding ($1000): 1975 1976 1977 1978
13 33 30 35

Auditory Effectn of Noisae Fxposurs lavels Fqual to Hearing lLavelms

Thin project ia apacifically denigned to teat the amsumption in
the Levala Documant that "ona caannot be damaged by sounds which one
cannot hear,” an assumption that has not been verifiad, Subjects
will have hiearing lavela of 70 to 00 48 at 4 K Hz, and thay will be
exposed to pura tones andfor narrow bands of noise at L_ ‘s of
approximately 70 to 80 dB, 1If no TTY is produced, chac Bvidenca
will support the lLovela Document's avaumption, If TT3 doea oceur,
then the asaumption should probably be removed when the Lavals Docu-
mant im paviaed.

Sponasort  EPAJONAC
Inventigator: AMRL, Wright-Patternon AFD

Fincal Year Funding (51000): 1975 1976 1977 1974
4

Changea in tha Organ af llaaring Produced by Sound A

Tha purpose of this work unit ia to examine changen in tha
audirory syatem producad by sxpoaure to excessive sound, Tha effort
will emphacsize Atudies in tha intra-pound (1-20 Hz} region and long~
tarm, low-lavel exposures at mid-fraquencies (600-2000 ). Goal
aof the ressarch ia a reanonable hypotheais of the mechaniom of
injury production that provides a rationala for creatment and pro-
vontion,

# Jointly funded project, Only EPA funding is glven here,

B=26
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I EN Gcont doned)

Infrasound exposures will be carrfed out only on experimental
animala, Long-term, low-level exposuves will be carrded out on experi-
mantal andmals and hugan volunrcer subjects at levaela which do not
praduce permanent changes in hearing, Techuiques to be eaployed inelude
l1ght and electron wmlcroncepy of inuner ear atructures, electrophvslo-
1ogical measures of middle car muncle activity and paychoacousric
meaauran of changes in auditory acuity,

Sponsorn:  EPAJONAC and Alr Yorce
Inveatigators: D, Lin, W, Meladck, Chie State Unlversity

Fiacal Year Funding (51000}): 1975 19746 1977
]

NON-AUDLTORY MEALTH EFFECTS

Attenuntion Charactaristicn of the Wonh

[t 1n evident that before a long-term reacurch program on the
fetal effectn of noiue can be Inftiated, more information on how much
pound the fatuo actually receives io needed, In order to obtain this
information AMUL praposen to measure the attenunting properticas of
tha womb in ona to thive fairly large macmala.

The tadlk will conalat of a 1itarature search, the development
of ifnacrumentacion and the meapurements, Complotion Lo enxpected
araund Octoher 1977,

Spannor:  EPA/OUAC
Inveutigator: R, Mchinley, AMRL, Hright-Patterson AFR

Ffuen)l Year Funding (51000): 1975 1976 1977 1974
E 10

Protracted Nolaa Exposura and cardfovancular Tunctlon #

Quancitcative critaria for the effcctn of nolae on the cardio-
vaacular syatem ara nested in order to protecc the hnalth and welfura
af tha Aaarican Public from advecse affecte of nolam. Rasearch on
tha nopaudicory phyniological effecta af noine han heen ddeatifled
an a particularly prenning nead, Thia projact will halp [IH1 thin
gap by ganexating daca on the prasence {er abasnca) and degree of
atgnificanc eardiovaocular adjuntmentcs aa a venult of protracted
nolag exposure,

Pralimipary resulta show that prolonged expoaure Co moderata
noine lavela, auch an wrban tralfic nolne, caused algnificant inexeancn
in heart rate in 4 frmale Rheaua monkey, The heart vate had acdll
fatlod ta return o normal & months aftor the noinma had atepped,

# Jodntly funded ntudy, Only EPA funding &n given here,
H=-137
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EPA (Contlnued)

Sponport EPA/OHAC and HIEHS
Invoatigatort E. A, Peteroson, University of Hismi, Florida

Fiscal Year Funding (31000): 1975 1976 1977 1974

58,0 30.2

PSYCHULOGICAL AND PERFOIMANCYE EFFECTS

Ananaamnant of the Anlatienahip Hetweoern Annoyanca and Intrusivansan
of Nolsa Snurced

The purpose of tho proposcd program is to inventigata and
enpirically eatabliah the telationahip hatween acoustic intruaivenags
and community annoyanca, The toechnical approach proposed ie a labora~
tory inventigation to atudy the concept of acalipng annoyance by
detactability. The ovarall objectivan of thia program are (a) to

datermine 1f annoyance is a function of tha background notas enviromment,

(b) to ascertain whether aignala of equal datectabllity of intrusive=
napa ara efqually annoying, (c) to daterminen the eximtance of an
aordarly velation batween annoyance and detectability of intrusivenaen
and (d) to provide a acaling of tha intyuaivenesa-annoyance ralation=-
aliip., Thia concract action will anheance EPA'a offorts in determining
the potential hnalth and walfare benefico/impactn that may Taault
nubaequent to varioum spurca emission vegulatory programs associated
with producca fdencified aa candidates for regulaciona or labaling,

Spanmotr:  EPA/ONAC
Inveatigator: 8, Fidall, Bolt heacanek, and Hewman

Fiacal Yoar Funding {$1000): 1975 1976 1977 1978
70

Evaluation of Data on tha Subiactive Effactn af Noilsa

Tha objective of che propoasd contract 1a to datermina (a) the
bant mathadology or calculation rating achemn (or asaenaing the sub-
Jectiva magnituda of sound, (b) che impoertance of non-acoustical
factora in the assamoment of avaraivaneas of noian, and (¢) tha bear
frequency waighting for tha asscasment of the subjectivae magnitude of
noisa, Tha Contractor ghall, under the dizrmction of the Projact
Officar, moasmbla and evaluata published and unpublished daca on the
auhjactiva effocte of nolwus and racormand additional data and renoarch
naeds which may ba requicad o arriva at the moat accurate and preciae
mathodology to asacsa the health and walfare affecta of nofwa, The
affort aust bes vigarously pursued in order chat tha required informa=
tion will ha avallable ta EPA/ONAC for the datarmination of health
and walfare benelita associated with ongoing rvegulatory activicien,
and prier to the inception of further regulacory activity of products
1dentificd an major mourcea of nolan,

Sponmox:  FRPAJONAC
Invescigacor: N, Scharf, Norvtheastern Univeraity

Piacal Yeav Funding ($1000): _1973 1976 1977 1978
20
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LA (Continued)

fleyiew of Literaturo on Loudneos and Annovance of Impulaiva Haiso

The scudy included both aubjectiva and objective aspects of
impulsiva noise, The aubjuctive aopect, based solaly on tha avail-
abln literature, emphasized evaluation of annoyance and loudness from
ropetitiva impulos nolne such ao from unmuffled two-cycle motorcycles,
rock drills, pavement breakera, and industriasl garbage compactors.

The objective portion of the wtudy included an experimental evaluation
of the moasurcment of a wide vardety of simulated repetitive fmpulaiva-
typa aignala varying in duty cyele, ropatlction rate, pulae frequency,

and ratio pulse penk nignnl level to continuous background noilse laval,

‘Sponsor:  EPAJONAC

Inveotigatorat L. C, Suthaerland, M, C. Lea, R, E. Burke,
Hyle Laboratorien, CA

Fincal Year Funding (51000): 1975 1976 1977 1978
15

flahavioral Correlates of Varying Hoise Environmenta

Phase T of the atudien inveatigated influence of noime environ-
ments on motcer akill pevformance as a functicn of personality variablas,
Phana II inveotigated additional behavioral cotrrelates of noise environe
mente plus apecific biochemical aubatances indicativa of physiological
arcuoal, Phasa III axawmined the effacts of moderate noina levala an
individual aignal detection capahilicy, and extanded tha work in
dopeh of Ihaass IT.

An annotated bibliography on DNehavioral and Phyniological
Correlatans of Yarying Nolaa Enviromenta frxom 1969 through 1974 wan :
published am an ORD rennatch raport, ]
|
The.final reports for Thaas I, 1I, and IIT will alao he publinhed i
an part of ORD report oseriaa on health affectna, 7Tha complation daca i
for thia project 1a Oetabar 1977, |
Sponmort  EPA/ORD !

Inveatigator: Dr. L, Sharp, Air Force Academy

i

Fiacal Year Funding (51G00); 1273 1976 1977 1478 i
60

H

!

NOISR EFPECTS ON SLEED

Corralational Analvaim of Foraipn and DNomentic Datn on tha Effects

o IR L L e e VA e X T e

of Nolmw on Hhuman Sleep 3

Thia atudy provided a review of the rocent eaperimental aleep and
roine litexatura, It alao provided pome additional pointa to an earlier
acaccer plot to the frequency of no aleep diaruption at varicua nolaa

n=-3%
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LBA {(Contlnued}

levels, A tentative composite measute of subjective sleep quality
way proposcd and its relationship shown to compasite measurcs of the
night time noise environment.

Sponagr: EPA/ORD
Inventigator!: J. lucas, Stanford Reacarch Inetitute

Fiocal Year Funding {51000): 1975 1976
16

COMMUNICATIONS INTERFERELCE

Improved Critacia for Verbnl Communication in Noine

Thin ntudy provided meaourea of typical apeech levela in homea,
schools, hoapitals, trains, afrplanes and publie places. Measurements
waere alac made of apemch levels in an anachelc chamber. Tabulations
of 1/3 octave lovel staciatical discributions of apecch levels for the
anecholc measurcments are provided ns data supplement. This study was
campleced in December 1976,

Sponmor:  LEPAJORD
Inveatigatort K, Pearnons, Dolk, Beranck and Newman

Fiacal Yeatr Funding (51000): _1975 1976 10} 1977
oh

tricaria for Nofse in Huyildingsa

Undar an EPA/NBS IAG, NBS wan contracted to undartake a critical
axamipation of tha various nolae criteria and rating schemes in current
uae by building designara for indoor dwelling spacea. Thia annlyaia
included a review of the origine of thesa human response criterin in
otder to datermine their validity for posaible Incorperation in a
tortheoming I0A Modal Building Coda.

Gponmer: EUAJONAC
Inveatigatora; 5, Yaniv, D. Flynn, HDS

Fiacal Year Funding (91000): 1975 1976 1977 1574
25
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LI'A (Continuoed)

COMMURTTY OR COLLECTIVE RESPONSE

Socinl Survey Quentionnaire

HWyle Labn fs veviewing over 30 selected, noise related attitudinal
surveys, Emphasis han been placed on those communicy npolse surveys
vhich include an integrated physical and attitudinal monitoring program.
Tha implementation methodologies and questionnaire deaigns within theae
ourveys will be apnlyzed apd evalunted, This exsminarion should pro-
vide the necessary background documentation for developuent of a now
comprehunaive community attitudinal questionnaire. Tho quettionnaire
will become part of a community monitoring woarkbeok for usascusment
of locol noise problems and development of responsive local noise

control strategien.
Sponpor: EPAJOBAC

Inventigator: L. Sutherloand, Yyle Laboratory

1976 1977 1978

Figcal Yenr Funddng (51000): 1975
G

Nnta Analynin ~ National Urhan Study

M analysis of nofdc expooura and soclal aurvey data collected
and tabulated in the National Urban Survey (EMA Conteact Ha, 68~
01~2275) wan donn., This praviounly compiled survey data had not
been subjected to a full, syatcmatic and detalled analyaia bLeforn,

Tha gvarall ohiectives of chis program ware (1) to encablish relacton~
nhipa batween noina exposure and hwman recponse an a [unctlon of
nicuational and attitudinal variablenm asnoctiated with the lifa atyles
of people renidipg in urbnn arcna away from alrporta and highwaya;

(2) entabliah thae outdeor noiam levels at which noise tiecomas tha
nalient factour in tie gensration of annoyance; (1) complete the base-~
1ine data bank for futura evaluation of EPA effectivenosa in fulfilling
it responaibilitlies under the lHolsn Contral Act} (4) further identify
oand eatublish, from a public health and welfaro atandpoinc, a

priardty of praducta whilch require noiee emisafon regulation and/ar

labeling.
Gpanmar:  EPAJONAC
Investigavers 4, Fidell, Bolc, Baranck and Hewman, CA

Flacal Year Funding (91000): 1975 1976 1977 19748
(/]
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EPA (Continued)

Guidelines for the Preparation of Envirenmental Impact Statements
en Noiso *

The objectiva of thia study ia to develop, in conjunction with the
Hational Academy of Sclences/National Reaearch Council Committee on
llearing, DBloacouvaticu and Biomechanics, guidelinea for evaluating the
effects of all types of environmental noilse on the general population.
When theae guidelines are finished, they will be validated in order
to show that they are correct and reasonable with respect to Alr Force
facilitiea an well as apecifications, standards and regulations on
noise exponurc.

A working group of leading aclentific/technical perasonnel is
preparing theae guldelinea. Upon completion, thay will be used to
compare catablished predicted ecffecta of noisc on a community with
actual muapured behavioral responses.

Sponsors: EPAJONAC, and Alr Force

Investigatora: H. Von Cierke, D. Johnson, ANRL, WrightsPatterson AFR

Fiseal Year Funding {($2000): _197% 1976 1977 1978
20 15

Development of Guidelines for the Assssument of Large Impulaiva
Nolmoa, (Commmity Annovance [ues to Minipg and Quarrying)

Tha problem of an appropriate methodology for characterfeing
noine from large impulaes and blaating (dua to mining and quarrying
oparationa), was talncd as part of tha CHABA KI5 guidelinen axerciae,
The sonic booin mathodology deacribed in the EPA Levelo Document wao
applied to blasc notpe, and certain CHABA WG menbera disngreed. By
1975 tha CHABA WG had agreed on this methedology ~ weighting with a
nighttima penalry: "I an’ Thia racing acheme han bean recommendad
to the Rurcau of Mlnnﬁ.n FY 77 amd 78 funda will ba wand for validation
of Lodne Through AMRL, EFA 42 trylong to assura that chera is a
coordinated approach to the problem and that wverybody (Puraau of
Hinea, Acmy, EPA, atc.) uaen the samn measurcment mathodology.

Sponaatt  EPA/OHAC
Invenclignkors AHRL, Wright-Pattorson AFR

Fincal Year Funding ($1000): 1873 1976 19;7 1978

» Jofntly funded project. Only EPA funding is given here.

R .

2

E B=42
g -

e . by ey Sy et § LD L), Dt 7



]

AdCD TIBYIVAY 1538

EPA {Continued)

DOMESTIC ANIMALS AND WILDLIFE

Crirerin Review of Effects of Noino on Hildlifa

This preject will provide a Summary/Updata of reooarch an the
effects of noipo on wildlife and other animala, since the publicacion
of EPA'p 1971 report on that tople (NTID 300.5, December 31, 1971).
The Summary will be baned on published litarature and on the pro~
cecdingn of a Sympooium and discugaion Ly axperts (co be publinhed

independantly),
in addicion to reviewing the atate of the art, the project ia

sean as providing impatus and direction for future resecarch. PEnphasis
will bo placed on the needs of governmental and other criferia-writing

bodiea.
Sponpmort EPA/OHAC
I Inveatigator: J. Flatcher, Univaraity of Tenneasae

Fiacal Yeaxr Funding (51000): 1975 1976 1977 1978
15

NOTSE ENVIRONMENT DETRRMINATION

Exposura of Motorcycla Oparatorn to Noisa

Tha objectiven of thin project are as followa:

o develop, evaluate and refine a porkable data acquisition
nayatem capable of datarmining noloe levela at motorcycle opavator

and paaaangar ear poaition;

0 measurs nolsa at motorcycle operator and papsengearc anp
poaicion;

9 aummarize and analyza wind meaasucemant data,
Sponmor:  EPA/ONAC

Invancigater) F. Odda, McDonnal-Douglan

Fincal Yaar Funding (31000)s 1925 1976 _ 1977 1978
70,5
i
B-43
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LEPA {(Continued)

Hoipe Exponure Characterizoation Through Desimetry #

The purpose of the present study i3 to test the feasibility of
dopiuwecry as a practical method of asacsning envirenmental noiac
exposures and to provide noma samples (for 50 civiliana) of typical
daily axponures over the period of a week,

Plans arc underway for o follow~up study of approximately 80
military personnel in n varicty of occupationa,

Sponnor: EPA/ONAC
Inventigator: D, Johnson, University of Dayton, and AMRL

Fiacal Year Funding (51000): 1975 1976 1977 1978
20 [

Tank on Assasaing Nolae Impnct Attributshle to the Operation of
Houaehold and Conaumer Productka

This work ia being performed aa part of an interagency agroe-
ment betwesn NDS and EPAJONAC, MBS 1a developing a conceptual model
for nanenaing the impact of noise from houathold and conaymer products
on tha health and welfars of the natfomal population. Special acten~
tion ia being glven to the datermination of a health and welfare
cricnria for the impact af thane products in varioua environmencal
aituationn, =.g., alogle and multiple femily dwellings, utban and
suburban aress, etc., quancification of nedsa Impact. Viahla eptiona
for meaosursmant and rating procedures will ba examined and apacific
problem atesa whare further reanarch or data ara required will be
identified.

Sponsor: EPAJONAC
Inveatigator: Yaniv, Natiopal Burecau of Standarda

Flaucal Year Funding ($1000): 1975 1976 1917 1978
W3 19

A Jointly funded projece. Only EPA funding iy glven here.
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DEPARTMENT OF HEALTH, EDUCATTON AMD WELFARE

NATIONAL INSTITUTE OF CHILD HEALTH AND HUMAN DEVELOPMENT

HOISE-INDUCED HEARING LOSS

Spucific Effoctn of Auditory Far Ficlda {in Animaln

far finld auditory evoked potentifals can be datectod on the acalp
by avaraging, and uaad as o meaours of neonatal auditory syntom
development in humanas and animaln, and cha technique ia now boginning to
be used as a clinical measura, Many nconatal problems have been
corralated with hearing losn in humanns (e.g., ototoxic drugus,
hyperbilirubinenia). It ohiould ba pomsible to detect auditory ayatem
dawaga from some of these causea in the neonate, at a time when
corractive action may bo offactiva.

Tha technique involvea rocording VIIIch narve and Wrainncem
elgcerical activicy from surface alectrodes by meana of avaraging the
elacetrical tenmponses to roepaated audicory "elick' atimull, Changens in
tha ohtalned wavaform can be obaarvad during postnatal development of a
ainglae aubject by repeat¢d recordings during maturation.

Thia propoeal fo a continvation of our animal acudy, in which the
many factora eichar konown or thought to affect auditory far f{ialds can
be controlled. Tho specific factors we proposa to study agm: 1) ototoxicity,
2) hyperbilirubinemia, 3) prolenged expoaure te loud nolee, 4) cochlear
dnmage in apecific frequency rangas, 3) artifacta from othear electrogenic
cantera, and 6) apecific dietary deflclanciea.

Invaacigatora: D.L. Jewate, V.L. Schwent, J.8, Willieton, R.G. Plantz,

University of Southarn California
Fiacal Yenr Funding (31000): 1976 1377
[T} 61
f
i
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NATIOHAL INSTITUTE OF ENVIRONMENTAL MEALTH SCIENCES

HOTISE-~INDUCED HEMUING LOSS

Auditory Effoces of Long Expoaure te Low Loavaln of Hoinn

The major objective Lo to speclify the quantitative and quualitative
rolations between the physicol characteriotica of polae and the temporacy
hearing lovoen produced by to nolueg., Knowledgoe of these rcolations
will pecait the specification of leveln of nolwve that will not fnjure
the inner ear, will help produce a temporary hearing loss, and will
not delay the decay of an exiating hearing loss, In addition, thesoe
ralations will provide sclentific basen for the devolopment of nolde
atandards and critagin, Tlumon obnervero will be exponed to low levela
of continucous and Lntermitent noisea for a pariod of up to 48 to
1 hra. Awditory sennitivity for pure tonea aam woll an other toatas
of auditory function will be moanurcd before an exposure, during
quiet parieds interspersed within an expoourae, and aftar an exponure.
Reaulta will be evaluated with teopect to provioua human and vub-
human data, & prodictiva model (the Equivalent Power Modael), and
current nolsn astaudards and criterta.

Inveatigator: Prof. J. Il. Mills, University ol South Carolina

Fiscal Yaar Funding (51000); 1975 1976 1977 1978
58,0 bl &0

Conhined Impulan Continuoua Noise = Audicory Effect

Combinationa of non-traumatic lmpuloa and continuous noise can
produce unusually aevera changea in hwearing acnsitivity and cochlaear
integrity, The extent of this notar-induced trauma cannot ba explained
on tha basis of addition of te acoustic power of the two noisen, Tha
purpoaa of the proponed regearch la to systematically otudy the aeffecta
of combined impulaa and continuoua nolne axposura on hearing aecnaitivicy
and cochlear agatomy. Thteo fmpulaes of variable intensity, apanning
a temparal range from 40 microaec. to .3 scc., will be individually
ntudied in combination with varioum intonsitica and bend widceha of
a background of continuoua noiae. Chinchilla will bin used as
exparimental animal, HNolse-finduced cempourary and permanent threshold
shifte will ha measursd at cegular intervaln after exposure uning the
suditory evoked reoponoe moarura. At thitty daye alter expooura, the
cachlear call pupulationa will ba snalyzed uaing phane microacopy thin
secticning techniquaes and electron-miscroncope. The final evaluation
of the particular nolaa exposura will depend on a corralation of
the nolwa parsmecers with the audiologlical and histologlcal changes.
The uwitimate objective of thia research is the eatablichment of a
Damage Rink Criterfon for impulee-conrtinuoun noise combinationn.

B=h6
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REEHS (Continuced)

Invastigatorns: R, P, lNamernik, D. lHonderson, State University of How York

Fiacal Yeur Funding ($1000): 1975 1976 1977 1978 1979
35.4 39.4 40 36 3

Effactn of Noise and Otoxic Agents on Bnargy Balance and Metabolinm
in Cochiloa.

Tha putrpone of this project ia to lncrease the wndarstanding of
aelectad bandc auditory mechanipme undor normal conditions and under the
influenca of acnuory disorder and phyaical/chemical agenta. The
present topics are: (1) permecability of cochlear partitions to sodium
and potanalum ions, and (2) effect of locally applied ototoxic agents
on cochleat potentiala (3) e¢ffect of nofse on permeability of cochlear
partition and cnergy balance,

Investigntora: T. Konishi, P. J, Halsh, P, B, lamcick, A. Yankwlch,
A. Salt, HIEHS,

¥Flacal Year Funding (51000): 1975 1976 1977 19708
15 25 1]

Effoer of Otaxic Insult on Coding of Complex Signalm in tha Auditory
System

Rasults of behavicral nd audiologlcal teata with humaus fmply
that ability to understand spacch and other complex mignala (pacticularly
in a noisy lintening aituation) suffers lose from nolee inault in cxcson
of what could be infarred from pure tone thresholda measured in the quiet.
Theaa findinga nuggeat that a complex intnraction hoth hatween the
varicus laeyels af the auditory nervoua ayatem itenlf, and bntween tha
anditory norvous syatem and varigus recoptora of the audicory end
organ play a vital role in "sharpening" the asenaory proceasn. Uncil
recently it haa not beon pomsible to atudy the mffect of aolse insult
on tapidly changing apnech or apeech-like aignala becausa auch atudy
naconsitated the use of extremoly fast-acting signal analynim (fraquency
domain} aguipmant coupled with the memory capacity of a minlcomputar.
Thae FDPP 11440 Mintcomputer in our lab ia being intarfaced with algnal
analysia aquijment for processing elactrophyaiclogical daca by Fast
Fouriar Teannformacion Auto and Cromn Corfelation analyais. The
reaponnas from hoth multl cechilear microphonic (UN) end remponoua from
individual perve fibera of noise expored and non-nolae sxposed animalo
will be obtalned,

Invaatigator: R. Cook, T. Koniohi, MWIEHS

Fimcal Year Funding (51000): 1973 1976 1977 1978
4Q 4H0 20

g 7 TS et MO o g £ 7T b bty T S




AdD) TTHVIVAY 1538

HEENS {Cont Inued)

Phyniolopical Setudy of Audfiroty Fatipue

Tho cochlear mierophonte, whole-porva action potentisl and nerve
impulues of ailngle auditory nerve fiberm, are to ba roecerded and meapured
in apnenthasized guinea pigs and cata. The recovery procasses of tha
recoptor potential and neural veaponpes Will be examined af tar scund
expooura, The offects of Loth exposure tones (duration, intenaslty, and
frequancy) and test tonos (intensity and frequency) on the recovety curve,
ought to ba tested. The #same experimental =:radigma ought to bo uaed
in guinea pign or catn which have been treated with subtoxic doses of
kanumyeln (200 mg/Kg, 5 daya) in order to test the posaible potentiantion
nffect of the antiblotic in the auditory recovery procesas aftor nound
cxjroaura,

Inveoatigators: T, Koniohi, R. Cook, A. Yankwich, HIENS

Flocal Year Funding (51000): 1075 1976 1977 1978
26 26 76 76

Machanical Impulsa NHoian Generator for learing Loan Frpariments

In many cases induutry and transportaticon noise contains contribucions
from nounds of an impulafive nature with a very shert duration and of
high intenrity, which do not affcct thie meaaursd tatal neine dooo
significantly. Also, pcople xubjacted to dimcothequa acund ac 110-115
dPA ara reporced Co suffer leas loma than exparienced by others ainilarly
exposed in ocpupaticnal cettinga. Many other siwilar axemples demonaotrate
the need to investigatn why thase differences exist. It has bern
nuggeated that the ahatp peakn associntod with mechanical impacts 1n
induatty may be the decinive paramatar. Reproduction of sounds with
a yary high peak and aof short duration is not possible eslectronically,
i.a,, naither tapa racordars nor apcakers can recranta theae aounds.
The objactive of this project ia to dealgn a machanical lmpulde noinn
genarator {or una in laboratory (animal) hearing leas exparimentn. This
particular device’ ahould be minple to operata and will hava tha advantapa
af controlling the parametars of the gonarated acund including peak
leval and fraquency content.

Invaatigatarnt  A. Akay, R. Cook, NIEHS

Fiacal Year Funding ($1000): 1975 1976 1977 1978
15 1
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HIENS (Continued)

Dutaction of Single Unit and Othar Response Aftor Exponsure to
Haturally Ocurring Complex Auditory Stimuli

Pure tonas are dilfereat from the stimuli co which biolegleal
systems uaually are exposed., The purpose of this project is to study
the dyonamic properties of the auditory oyntem of rata ot caks after
exposure to the pacudorandom noise. Poseudorandow noiso is similar
te the natural stimulation which the auditory syatem processes. Croaa-
corralation and unit impulse roaponaes are determined before and after
cxpoaure to the pecudorandom noiase. Tha relation between unit impulae
and paramcters of noiae exposure will he studied.

Invantigators: Konieht, Cook, Homm

! Fimcal Year Funding {$1000) 1975 1976 1917 1978
: 25 35
!

HON-AUDITORY HEALTH EFFECTS

Fffacca of Nolse Stresa on Devaleping Mouaa Fambroyaa

Several atudiea hava indicated that noise combined with othar
forma of streas iu taratogenic in mammala if the pregnant female ia
expoaed during critical periode of fatal devalopmant, One atudy
indicated that noiss alone was capable of producting peratoyenic
effecta. ‘Tha reporced affaects havae varied widely, howavar. To
daterming che acurca of this variabilicy, this experimant is designed
auch that tha ntraas waa limited to nolse alone and tha effock of
high level stesdy atate nolpa can be comparad with that produccd by
candom onnat, modarate level impulsive type nolna (controlled by a
minicomputar). Typically anceunterad aounda {jat noipa, alamm bella,
ntc.) are used as stimuli Llnacead of white nolas, Corticomstarone
javela ara to he monitered in both control and exparimental animaln.
Tha teratogenic potential of the noilse anpoauras will be doterminad
by comparimon af the fatusce of control and noloa expowsod nnimals
for avidance of external visceral and pkaletal alterationn.

Inveatigatorat R, E, Staples, PH.D., r. §. Nawrot, Ph.D., R, Q. Cook, Ph.

Flacal Yant Funding (31000): 1973 1976 1977 1978
5t
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HLEHS (Conkinuwd)

rJointly funded atudy,

Protracted Nojne Exposure and Cardiovascular Function#

Quantitative criteria for the offects of noise of the cordio-
vascular ayotem ata needad in order to protect tha health and welfare
of the American Public from adverse effccts of noloe. ledvearch on
tha non-auditery phyniological offects of nodse has bean identifiad an
a particularly prenning nead., Preliminary resulca show that prolonged
axponura to modarate noine levals, auch am urban traffic nolme, caused
nignificant incranoes in heart rate in a female Rhasus mankey., Tho
heart rate had atill failed to return to normal 4 montho after tha
nnisg had stoppad.

Sponmata: NIEHS, EPAJONAG
Investigator: P, Poternon, Univeraity of Miami

Flacal Year Funding(31000): 1975 1916 1971 1974
1) LY YY)

Hoina and Cell Nediated Tmmunity

This waa an inveatigation of the pomaible affectn of nolea, both
conatant and intermittent, on the abilicy of rate ta develop de nove
asnsitigation to PPD. In addition, coll mediated immunity aftar noine

was studied in vitro by lynphocyte atimulatiena.
Inveatigatoxs: S. Fox, R, Q. Cook, BIEHS

Fiscal Ysar Funding ($1000):1 1973 1976 1977 1978
3

Only NLENS funding 1m plven hare.
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NATIONAL INSTITUTE OF MENTAL HEALTH

COMHUNITY OR COLLECTIVE RESPONSC

Paraonal and Family Adjustment to Urban MHoise

Thia wae an exploratory otudy of the paychological impact of
4 new community nolame problem. Reaidents of a community in which a
gactien of the Intarotate llighway Syotem was under construction ware
interviewed before tha highwny was completed, shortly afrar teaffic
began, and then again four to six months later. The inveatigation
focunmed on tho emotional diatrean and Lehavioral dinturbances which
oceur and the difficultian individuala experience in adjuating to
the noima. Tha affects of noise warn intetpreted wichin the frame=
work of theorien of paychological ntress and coplng. Quaations
ankad during tha ilnterviews concorned actitudes Coward the commun-
ity affectivae responses to tha nofae, and tha differant methodn
of direct and Intrapaychic coplng peaopla uae. The goaln of tha
profect ware to descrihe tha initinl ahort term affecta of tha
noise, to describe lavel of the adjustment achieved sevaral montho
later, to tent and devalep hypothesea about the factora which
influenca individual differencen in asennitivity to nolse, to test
and develop hypothesan about the relationahip hetween different
coping mechanisms and aeventual adaptation, and to contribute to
the underatanding of the significance of noise aa an urban mantal
health prablem,

Investigater: N. D, Heinntein
Rutgera Jtatw University

Fiacal Year Funding (51000): 1976 1477 1978
3%
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NATTONAL INSTITUTE OF WEUROLOGICAL AND COMMUNICATIVE DISEASES AND STROKE

HOISE~INDUCED HEARING LOSS
FEfacen of Nolon

This projecct ia part of a broader program (IS 03856~14) whose
aumpary states: Paychophynical® atudien of audltory pacterns,
including discrimination of components within sequential pacterns,
recognicion of melodiea, and discrimination of temporal aspects,
Elactrophysiological atudfcn of non-=lincarities in the responso of
tho inner ear. Evoked corical potentials of short latency and thelir
utility in elinical avaluntion. Behavioral studics of npecch-
asound discimination Ln animals, young infants and normal and hearing-
imfaired adulta. Effects of nolsu oxposure on behavioral,
phivalological and anatomleal aapects of hearing. Computar-
ansioted analyoais of opoech and volce produccion, and jof auditory
and non-auditory recognition of speach. Early “devalopmental-®
oteps in the language akille of hearing-impaired children.

Curtent noloea projocts include Irreversible inner aar damuge
from rock muaic, uning aix chinchillan caken to a4 dincothequa
and exponad to live 'rock" mualc; Physlologicul correalatoen of
cochlear lajurien followlng expooure to noise; Mechanizms af noioa
damage in tha inner ear, tauting the theory of nolee damage,
Healing of the noipu-domagad enr, {stepa leading to tha formation
of matura phalangeal acara after halr cell degenaration); Growth
of cochlear damage with increaaing exponuran.

Inventcigator: D.H. Eldvedge, Cantral Inagitute for the Deaf

Fiacal Year Funding ($1000): 1973 1976 1977 1978
219 426 210 210

Caunan of Neafnona

Thia projact is concerned with tha normal physiology of tha
ear and tha pathological condicfons that result in deafnean. The
banic purpone of thias program project im to provide the logistic
aupport of tha Krasga Hearing Reaecarch Inacitute to ipdividual

investigators.

Many laboratorica utilizing different techniquan are fnvolved
in this atudy of the causaes of deafnann. Micrecirculation of the
eat in pormal condicionn and under the influanced of ototoxic
drugn, noimo and congenltal abnormalitias are atudied hy closed
cireule toleviaion in relation to thn energy tranaformntion abilicy
of the car. Monkays are trained so that thresholdn and recrultment
datarminationa can bhe made on chem. Thena animala ara used in
atudies of the pathology of ototoxicity, Gtemporary and pecmanent
thrashold ohifts. The chemical alteration of flulds and celln ia
analyzed and the architectural pathology 1s detaermined by histelogical
aurfacn preparation, tranemisslon and acanning electron microncopy.
Varioun paychoacountic proparties of hearing ara also fnvastligaced.

Inveatigacorar M, Lawrancae, D,J, Andermon, T.D. Clack, N.b. Grosa,
J,E, Hawkine, Univeralty of Michigan

n-52
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Sl ttant bnned)

Fiacal Yenr Funding (510001 fafs o 19Te QW27 97FH

iy Jor 2

Cachlear Horve Degencration fn BDeafene

The objective of thin rescarch {u to obtuln o clearer estinate of
tha aize and extent of che surviviag population of  vochlear nerve fibors
in tha ears of deaf patfuents who might be considered as candigiies for
an auditory prosthesly designed o bypaus the vrgan of Corel and deliver
slecerical atimulation directly to the nerve fiberus.  The purpoue fa to
ntudy temporal bLones obtalned at auvtepay from patlents known to Lave
been deafened by nelse exposure, ototexfc druyy, aglew, or wiral disease,
and to measure the extent of less of both asensory and neural structures,
fncluding the orgun of Cortl, the myellinated dendrtites in the osscous
spiral lamina, the celln of the aplral vanslion, and the axnpa tn the
modfolun, The techniques of nlcrodiusection and phase-contrast examinagion
of aurface proparations are chployed, followed by acctioninyg of the
dacalcificd modiolus embedded {n cellofdin.  Moenkeys and chinchillas
trained for behavioral audiometry are wwaed as apimal podels. After
penaucement of their normal threaholda for pure tones they are deafened
by ototoxic drugns, nolse exposura, or cembinations of the two that are
known ko produce extanoive Lnjury te cochlear utructures, When thelr
reaidunl hearing, L[ any, haa been measured audionettvically, the animals
ate kept for varylng pariods up to 3 years, then ancriflced for pout-
mortesn  atudy of the Innnr cars to determine the cxtent of cochlear (njury
and degenaration, sl the degree to which the cochlear nerve fibers
hava aucvivad. Inforpacdon from thin reacarch ahould be holptul tn
pradiceing tha likelthoud of long-term sucenns for the uso of {mplanted
cochlear proathesan In varfcua forma of arquired denfnean. Simtlarly,
Dalmatlon dogs arn used as anloal modeln for studylng cochlear putve
dngeneracion in heraditaty and congenitnl deafnena,

Invaatigaters: L. Jolweon, J.E. Hawkina, R.E. Preoton, Unlveraity of Michigan

Fiacal Year Funding (1400): 1975 1976 1977 1974
] 70 il

Cora Program DProject In Communicative Disordern

Thin program consfats of luterdlaciplinary projects tn four arens:
(1) Premarvatlon of the cella lning the cochlear duct and the junctions
batwaan them, (2) Otatoxic effecen of anlldiurcecien and ancibiotica,
(1) Short and long~term offecta of ovarespouutre to nolae, (4) PFresbycusts
and other aga-~relatwd changra in the ear. Approaches te thene atudien
utiliza slectrophyatnlogical meanures of cochlear function along wich
rorphalogical and blochemieal annessment of the condition of the atria
vascularin and organ of Cortl followlng tha different experimental
trantmenta, In many caaca, the same animal im uasd for two {ndependont
meanures of cochlear funcefon (l.a,, electrophydfology and btaochemintey)
no that the effact of physlcal changoun in calln can be related to changeu
in thefir function,

Inveatigator: J.H. Ogura, Washington Univeralty

Flacal Year Fundiong (51000): 1975 1976 1977 1978

170 156
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NIHCDS {Continued)

Pamagring Effects of Nofue and Pure Tonca {Guinen Pign)

This project 1u part of a broader program (N5 09889-05A1) whoase
summary atates: The purpooos of the Kremge Hearing Rouscarch Laboratory is
to conduct intradisciplinary otudico of the clinfcal problems produced
by damage to the our. The objuccive of these investigations are to firat
{dentify agents which excrt deletarfous effucta upon the ear; then
attempt to understand the moechanism by which the damage fo produced and
finally scock ways to provide protection from, ot relfef from, or

coampenaation Lor the damaging effecta. Tho identification and underntanding

of aganta producing damage includes those agents which intoract with
dach other to produce damage av well as the oingle offoendats to tha car.

Tha nethods of investigation involve the use of animal modeols an
wall anp human subjecta. The techniques utilized ara: 1) recording of
alectrophyatological evants fn tho suditory system: AC cochlear potential,
endlolymphatic potential, N1 action potential of the VIIIth netrve,
oingle unit nctivity of the IIIth natve anl avokad remponsos In the
aditory cortex, 2) behavioral measurea of hearing in animals using
oparant conditioning techniques, 3) histological awusesoment of the
innar ear including halr cell counta by tha surface preparation techniquo,
nerial mectioning uaing celloidin embedding and elactronmicroascopy.

Inveatdgator: M.B. Haikle, Univeraity of Michigan

flocal Yoar Funding (31000) : 1975 1976 1977 1978
131 u?

The Detarmination of Susceptitilicy ro Hearing Lanu

The reletions among (1) temporary lona of auditory sensicivity, or
teaporary thrashold shift (TT3), (2) permanent threshold shifca (TS),
and () damsga to cochlear atructuren caunmed hy expoaucrs to noise will ba
atudied in the chionchilla, with the ultimata goal the prediction of
susceptibility of a glven war to PTS and/or to atructural damage on
tha basia eithar of TTS data or of other measuremankna that can ba made
on the intact organiem, Studien similar te thoae already condueted
on tha nequelae of a rolacively broad-band nolan will ha perfotmed
uelng tarvew=band noisea. Condiderable effort will he devotad to atudy
of the aqual-anergy hypotheain(which poatulates that T3 and cochlear
domagn dopend only on the total relevant acoustlc energy abaoched by
the ear, regardless of temporal pactern of the noise), becausa of the
practical significance of thla principle in regard to damage-riak
eriteria, The phystologlcal proceanan associatad with racovary [rom
aevara nelose axponuren will also be atudiad by electron microacopy,
pacticularly tha development, shortly afcer axposure, of small oamiophilic
pareiclen and lacgsr incluaion beddea (thought to be depoaica of glycogen)
in the atrin vascularis, Posaible changaes in patmeabilicy of cochlaar
pareicionn immediately after intenne noine will ha acudied by means of
the tracaer horseradish peroxidase, The influence on TTS and IS of
cartain medicationa maild to ameliorate the affects of acountic Craumn will
also ba lnvencigntcd, Thiam project has boen taken over by NIGSH.

B=54
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HINCDS (Contltiued)
Investigator: W.D. Ward, University of Minncuota

Flucal Yaar Funding (§1000): 1975 1976 1971 1978
64

Davalopmane of Neural Mechanisms in Heonring

This remssarch concerned the course of davelopment of auditory
procensing in braloatem ceonters and tho susceptibilicy of thim duvelopuent
to changas induced by manipulations of the early sound cnvironment.

Rate served an axperimental subjects for acute unit recording at the
cochlear nuclouns and infarior collfeulun, Hanipulation of the auditory
history of individual animals included deprivacion and controlled exposura
to experimental sound environmenta. Tha objectiva wam to characterize

the neural eventa leading to adult auditory procasaing and to determina
their vulnerabilicy to plauasible extremen of sound exparience.

Inveatigator: B.M, Clopton, Univeraity of Washington

Fiacal Year Funding (51000): 1975 1976 1977 1978
17 7.

Disardars of Cochlear Hownoatasdis and Function

Thia projsct has ap ica objective the exploration of posaible mocans
of minimizing pexmanent licaring losa cauned by nolusa and ototoxic drugn
chrough treatment basad on improvaed underatanding of cochlwear metaboliam
and pathophysiology. It begins with thae hypotheoia that the early
stagea of cochlear injury repremsent a disturbance of the microhiomaostanin
and may ha ravarsilile by enhanced blood flow and oxygenation, greatar
availability of matabolitea, or acralerated removal of wasta producta,
Thins hypotheais will ba teated In the guinea pig cechloa aftar noisa
exposurs and orcctoxic drug adminiatration aufflclent to cauga alight
daprension of the caochlear potantials without hair caell lesa. Cechlanr
perfualon will ba carciad out with artificial perilymph, with and
without the addition of exygen, glucose, CO2, or vascconatrictive
drugs, while cochlaar microphonic and action potancimla are helng
recorded, Similar measurementa will ba made in animals which will
recaive plasma voluma axpandaru, ergot alkaloldn, increaned COQ- L1

without cochlear perfuaiono. Paratlel studien of cochlear biolhemistry will

he carried out to elucidata tha procesmen involved in the actiona of
nodae, aminoglycoaiden, diuretica and combinationa of thoss ngenta on
hearing. Thia aapect of the ransarch will also focus on tha quantitative
detarmination of drug concentrations in cochlear fluids and cissuen and on
the anaay of adenyl cyclane and cyclic AMP, in an affort to eatablish thair
rolen in relation to cachlear fnjury by nolen and ototoxic drugs.

Invantigatoras J.R. Hawkino, J.H. Schacht, Univeraity of Hichigan

Fiocal Year Punding (91000): 1975 1276 1877 1974
58 a
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WINCLDS (Contlnued)

Latency=Intenslecy Functions in_the Auditory Synten

In using the nonhuman primate as an auditory model for man, it L2 hoped
a more precloe understanding of the nature of hearing loss due te intensa
sound and nolse and ototoxic drugs may be obtained. For example, the
conditions which produce broad band veraus frequancy opeclfic haaring
loss, either reversible or permancnt ia nature, may bo opecified.
Thae cumulativa and combined affcects of both drugs and nofve are cxamined.
Particularly important in the relation between hoacing impatrment and
cochlear and brain stem hivtopathology.

fehavioral conditioning methodn, together with audlomatric testing
procedures (1,u, Dckeny audlomatry) are unwed for threshold testinyg, for
froequency and intenalcy differonce thresholds, and for anseaamant of
the diocimination of loudnasa levoels in the study of recrultenmant., Monkeys
wilth a4 clearly sstablished hearing loss as a conasquence of axposura to
intansa mound or drug troatment ara sacrificed and hiiatological changes in
the cochlea and c¢achlear nucleus of che brain otem are compared with
the [inal audionatric reaults.

Investigatorat W.C. Stebbina, D.D. Moody, Univeraity of Michigan

Flacal Year Funding (51000}): 1975 1976 1977 1978
114 79

Hachaninmwa af flaaring Lowa

The reaearch iniclaten fnveatigationa into the mochaniama of hearing
loan, with particular emphasin on the procecsfas lnvolved in hearing looa
cauned by axponura to nolme and by chemleal toxina. In addition, a
major portion of the resmesarch in concerned with tha fdentification of
anditory ond veacibular deficita aadociated with apocific stiologien of
hearing loass, in order to provide a butter basin for differential
diagnoaia of auditory disorders.

fata obtailnad from rasearch techniques in elaccron microacupy,
paychoncouatica, bilochemintry, naurophyniology, veacibiluar phyniolegy,
light microscopy, histochemistry and immunology, an wall am Choaa in
clinfenl medicina, will provide the basis for accomplishmant of tha primacy
goala of this renmecarch program, namaly: the undaratanding of the mechaniamn
of hearing loss and the Improvement of mathodn of mapagement of patiantca
with hearing lona,

Invantigatorut M.M, Paparella, W.D. Ward, M.J. Cappa, D.A. Nelson,
A.J. Duvall, Univaraicy of Minnszota

Flacal Year Funding (51000): 1975 1976 1977 1974
225 226 142
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NINCDS (Continued)

Micrancopie Studien of the Inner Bar

Humap temporal bonus obtained at autopsy from pacienta wich various formn

of scenoorinaural deafness ara studied by microdimacction and phape-
contrast sxamination of surfaca preparations for corralation of audio-~
logical and pathological findings. Similar atudisg are carried out in
monkeys traated with ototoxic aminoglycosides and other druga, for which
complate behavioral audiograms have bean obtained befora, during, and
aftar troatmunt. Tha patas monkey 1is ostudfed as a model for drug
ototoxicity in man, becauno it alone among laboratory animals has been
found to be gusceptible to the ototoxic action of dihydroatreptomycin

at doae~levalo aimilar to those formerly uaed in treating humun tuber-
culosia, Structurc=activity rolationships for variouas aminoglycoaidan,
enzymatic modificationn, and fragmenca, sra explored in guinea pigs, as

ia tho ponsible relatcionahip batween salicylate ocotoxicity and proota-
glendin effocta an the inner aear microvasculatura. The quention of
potentiation of cochlear fnjury by combinations of aminoglyconida traatment
ant noira is explored in monkays. Temporary and parmanent threahold ashifta
and accompanying cochlear changes are exanined in mankays caponed to
racorded industrial noise from automotive factories and co Iimpulaive

noisa from pover-actuatad tools used 1in the conmtruction induntry.

Invoacigatorn: J.E, Hawkipna, L. Johnaon, Univeraity of Michigun

Fiacal Year Funding ($1000): 1975 1976 1977 1978
29 2

Tha Porcaprion of Complax Auditory Seinull by the Deaf

Thin projact i now in ita twelfth year. The abject of ctha roacarch,
ninca the inception of the project, haas been te gain an inaight into the
nature of apeech parceptifon in the saverely hearing-impaired population.
Imgically, though not temporally, the work began with an apnlysin of the
confuaton matrices of deaf liatenera. Reoults of chene resnarchera apd
acthars ahow conolstenotly poorent perfocmanca on dipcrimination af place
cuas, The approach of Plckact's group waa to attempt t6 analyza the
falluren of discrimination which would lead to this result., Sincae the
Haskine group had ahown char the disccimination of place depanded on
tha firat and aecond formanc tranaition, work waa begun on attempting
to axamina thasa variables, particularly the latter, in deal liatenara.

An asrly tasult waa chat ssnsorineucal wubjectn hava greac difficulcy in
discriminacing F, cranaitions, because of the prenance of F,, which

maetn €0 oxarh afi affact lika the upwatd spread of masking.  Forwnrd and
backward apread effectu can aloo he saen., The group has gone on to axplore
thesa nffacta in some detmtl, Tha sarly work wan dons moatly on atudanca
at Gallaudac Collega. More recently, aimilar work ham been done on

a proabycusia pepulation.

Inveatigator: J. Pickact, Gallaudet College

Fimcal Yoar Funding (31000): 1975 176 1077 1978
87 90 112 102
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HINCDYS {Continuced)

flnnponne of Inper Eap to Injuty

The goal of this project lu to elucidate tho reveraible and
irreversible morphological alterations which may oceur in the cells
lining the cochlear duct of the inner ear afcer ita having bacn gub-
jectad to noise or chemical trauma, fwchemia, anoxila or hypoxia, The
poanibilicy of changes in permeability of those colls or the junctiona
baetwean them following different wexporimental treatments will aloo
e investigated, Tha ultimate goal of this work is to elucidate the
mechanlemo of injury of vnrioun traeumas to the inoat var.

Evaluation of damngod foner eara fncludes an overall survey of
tha embedded flat proparations by phase contrant micromcopy oo that
complete cell counts cun Lo mada and percentages of misning or seversly
damaged cells can bu calculatod, This is followed by sectioning of
welectad arena of damnge at radial, horizoneal or tangential anglon
for 1light or slectron microscepic examinacion.

Invaatigatora: B.A. Dohne, R. Thalmpan, C.D. Carr, HWashington Univeralty

Fincal Year Funding {$1000): 1975 1976 14717 1978
3] 1]

Outpatient Remearch Centar for Sensorincural Doafnnnn

Attention in given to those aonporineural involvements where cauecs
ara not roadily apparent. Spscilal attentfon is glven to gymptowm complexen
which will help to ffereaciate peripheral from contral lenlonam, anil
various central lesiona from sach other. Conaiderable otress ia placed
on actempta to diffaermnciate central from peripheral basen for the
disorder which falls undur the broad rubric of preshycunia.

The resaarch group scas the dlagnoeis of "presbycusls" as one of
excluaton, 1t 1o a nomnlogic entity without definita andiological
chacactarintica. The ovarall concept of cxamining patientn who have a
diagnoais of "prasbycusis'' 1o an attespt to define what, LI any, aubgroupa
exint An the entity. The rossarch group 1a looking at theoa patients
utilizxing thair sntire testing arwementarium with the hypothaals that
thera may ba some paychoacoustic andfor physiologlc correlaten of
Schuknecht'n four catagovies of prasbycunis (4.e,, change in renfliency,
losa of hair calle} loma of apiral ganglion calla and acrophy of the
striu vascularin). fThey have added a fifch ponaible entity of prasbycusis,
that of central naurolegilc origin.

Tha data which in gachered should lead to information as to whether
thera ara manifant, with present techniquen, different aubgroups in
tha ao~called grovp of presycusities, There should also be soha measute
A of the ralativa incidence of cha different subaata,

Tha concept of a ceantral mechanism of presbLycudis may he very
significant and in of Jmportanca in rehahilitation of thase people.
Tha exparienca and axpartise of this group in the area of bralnstem and
central auditory disordern in of greatan importance in cha evaluatlion
of thene patienta,

T T i b S e 3t
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NINCDS (Continued)

”'J\Invlltlgntor: P. Noffainger, Northwestern University

Piocal Yoar Funding (91000): 1975 1976 1977 1970
101

Seudiea of Auditory Senaitivity and Discrimination_in Very Young Children

This conteact wam awarded to study audirory senasitivity and diserimina-
tien in childron O to 6 yoara of aga. Thase I im a two year project to
inveacigatm and devalop various measures which could bo uoed to aasoos
such auditory functioning. lPhane II involver making ude of the
measuren and tachniques refined during Ihave I to collect baseline data
on the auditory oennicivity and discrimioation of young children. Thao
goal in cha davelopment and cvaluation of a battery of teostn which can be
used o charactarise the hearing ability of young children not auapucted
af having hearing doficita and to examine the feasibility of using such
a bactery to Adsseno the hoaring of Infanta and young children who are
avapackad of or are at riak for hearing dysfunctioen. Measures which have
bean or ara belng investigated arc: brain atem evoked reaponses, auditory
aupraanfon of atartle blink responsen, behavioral maasures, (clinical
and non-clinifcal) curdiac rate changes, and pon-nutritive sucking. Tha
firmt cthree of theso meanures are prosently under intenaive fuvestigation.

Inveatigators: W.K. Berg, D.C. Teas, Univervicy of Florida

Fincal Yoear Funding (31000): 1975 1976 1977 1978
116 115 124

COMMUNICATION INTERFERENCE

Binaural Speech Reception

Tha purpoaa of this research ia to study nome baaic auditory
factora that may affect apeach reception by hearing-impaired peraona
undar nolsy revecbersnt conditiena.

Tha auditory factorn araet 1) the echo-integracing capacicy of the
audicory aystem and 1) tha apatial, separating function of the binaural
syntem, lcho integracion refecrm to the known capacity of the auditory
ayAtem to summate, for recaptwal purpomen, a direct apaech aignal and
an echoad (delayad) veradon of the mame aignal. The binaural anpect
of hearing also enhancag apeech recaption in polay rooms snd may intetact
with echo incegracion.

Ha propoan to invemtifate how acho integration and binaural hearing
topathar affect spoech recepcion., JSpeech reception teats will be carcied
out in rooma with variable ravarberation and also undar controlled echo
condiciona simulated by a computar. Varloun apeschi-~to-noias racios
will bo umed and tha tomtm will ha carried out boch monaucally and
bipaurally. Nolses will be i 1) a volea babble and 2} impulne noisa.
Tasta will ha performed on normal liatenara and on llaceneTn with nonaori-
neural impairmenk of hearing who are wearing hearing aids. HNormal
listanera will ba teared both with and without heacing alda. He expece
tha rnaulta to havae important implicacions for auditory theory, for the
acoustic dentgn of rooma, and for che use of heatdng aida,
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NINCDS (Cuntinued)

Inveotigators: A.K. Habolek, L.W. Asp, C.E, Shiploy, Univ, of Tenn.

1975 1976 1977 1978
I ot 57

Flocal Yoar Funding{$1000}:

R-60
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HATIONAL INSTITUTE OF OCCUPATIONAL SAFETY AND HEALTH

HOISE-INDUCED IEARING LOSS

Control Techniquen for Hearing Conmervation

Thisg wap a two year study directed townrds the control of
agccupational hearing loas through improving the stato-of-the=urt
of haaring consarvation practices i{ncluding audiometric tracking
of hearing losa, improving the effectivenens of ear protectors
in actual industrial gltustions, and enginecring and adminintra-
tive control,

Plana for thia projact included a atudy of impalrment criteria
for tha devalopment of more accurata measuras of hearing, dingnostic
and audfcmatric teacing to identify patroons susceptible to nolne
fnducecd hearing loss, a raview of the statn-of-the-art of sautomated
audionatry and data processing, porformance taats of car jrotectors
in induatrial sicvations uwsing a new menouremont technique, and
conaideration of adminintrative and ongineering notae controlu for
promulgation of comprehensivao criteria for occupational noisae exposure.

Inveastigator: R, Flemming, P,1.3. Center for Discase Control,
Cincinnati, Ol

Fincal Year Funding (81000): _1975 1976 Tq 1977 1974
74 97

Domage Rink Critevia for Intarmittent Noisa Fxponure

Presannt danage~risk critaria {PRC) for daily B=hour exponure
to intermittont noloe are banad on mxtrapolation from meager datn.
It im cartain that the equal-anargy hypotheais cradicionally ueed
(a hypothesin that aaaumen that the temporal pattern la irrevelant
and that only tha total enargy mattara) leads to DRC that arae too
copaarvative, aince ne account {8 taken of the recuperativea powarns
of the ear botween noloe burnca, On the other hand, a recent Amer-
ican DRC gponnrored by tha Cowmitten on llearing, Dicoacousticn and
Rlomachanics {CHARA) of che National Remaarch Council may not ba
conaervative ennugh, accerding to empirical evidence that has alnca
nceumulated. Tharefore it in proposed to datmtmine DRC for inter~
mittant noloa directly, based on the annumption that any pattexn of
rojes expodura agvat an d~hout period in mafe 1f the auditory fatigue
(cemporary thrashold ahift, ox TT3) chareby produced has dinappeared
afrar 16 houra of reast, HNormal-hiearing young adults will ba exponed
for 6 or 8 houra to noime patcerna with duty cycleoa ranging up to
50 minuten, with on-fractiona of 1/2, 1/4, 1/8, ate, Tho Intennity
laval for each auch pacearn will be gradually increansd in succanoive
nesplona until the particular TTS 1a produced that just barely recovera
in 16 houra, DHC based on the rosoulcs will chen be conatructead.

Invantigator: W. D, Hard, Univeruity of Minnescta

Fincal Tear Funding ($1000): 1973 1476 T 1917
A7 41 h9.6
H=61
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RIOSH (Cont inued)

The Fffects of Impulae Noine on the Audlcory Syntem

Tha purposa of this reaearch inm to devalop an empirical baoio
for an impulse noian Damage finmk Criteria. The scrategy behind the
research is to determine the relation batwean the paramaters of the
impulaa and the concomitant changea in hearing and cochloar hiatology
using chinchillan as teat subjecta, The paramotric atudy of impulae
noise will be followed by low=leval, long-term expooures and will
wore ¢closaly modol realiatic nolse environmenta. Thio data 1o a
necadsary prerequinite for the determination of what constitutes a
potentially hazardous inpulne noise environzent and how to audio-
metrically evaluate the bagard, and will ultimately contribuce to
tha aatabliohmant of a scafe Damaga Riak Criteria,

D. Henderson, E. A. Blakealea, R. D. lamernik,

Invaatigator:
and R. J, Salvi, Stata Universicty of New York,
Syracuse
Fiacal Yoar Funding {$1000): 1978 1376 Q 1977
107.4 68.6

Evaluation of Hoaring Riak Dua to Induntrial Noine

This acudy wam done Co detarmine parametric relationahipa
bhetwasn nolas axposure and hearing loan with particular emphaaia
on the effecta of impact noles, shortened exposures to highar noina
levala, intermicteant noige, lengthened exposuram, neasconal exposuraon
and noisa apsctrum, It included apidemiolegical atudieos, computer
analyaia snd literatura rescarch, The lnvestigator proporad to
1dentify primary eourcen of industrial noiee, cellect audiomatric
daca for atatiscical apalyain, study formulae for pradicting or
asneaning hearing riak dua to ficiaa, and conduct indumtrial noise
Murveyn to obtain data on the prevalence and chataccariacicns of
noise axposure. In addition a handbaook waa to ba prepared for
aalection of aample popuwlacions and detm analyals for induncrial,

audiomacxic atudiaen.

T. L. Hendarson, P,H.5. Cencer for Discame Control,

Invamtigacor
Cincinnaci, Of

Fincal Tear Funding ($1000):_ 1973 1976
104

Hoaring Consarvation Mathodnlﬂnx

Accdvition undar this projact ara dicacted toward protecting
industrial wurkera from heaving losa cauaed by occupational noiae

Haaring conmervation programs are the central thema, wich

axpasura.
A

apscial emphanin ot tha uam of heating protectors an=tha=job.

=62
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NIOSH {Cont lnued)

technical report will be finalized for publication which containo
guidelineo for implemencing hesring conmervacion programa. Insarc-
type haaring protectora are being avalunted for their on-the~job
affectiveness in reducing neise axpoourea. The affocts on performance
of such factors as phyaical activity, company palicy, protactor
category, nolse level, and veardng ¢ime are being invastigated

under an FY'76 contract awarded at tho year's end., This work will
lead to datarmining the adequacy of currdnt procodurea for racing
hearing protector artenuation (Including thoaa in the NIOSH nolae
eriteria document.)

Invaacigator: B, Limpert

Fiaeal Yoar Funding (51000): 1975 1976 Tq 1477 1974
2504 15r

topact/Inpulaive Notas Daca Base

This in a laberatory animal octudy being done to determine the
effaocta of impact/impulaive nofae, HRonulea of theae cxperimants
will be corralated with human data acquired from occupacional nolae
and hearing surveys, The use of an animal data hasa 1s casenttal
aince pceupational expoaures to impulaive noloe atra too variable to
parait adequatce daterminacion of riak criceria from aepfdemiclogical
data. Laboratory work usaing human aubjects has been limiced to
temporary affacca atudies for which no relaticonahip hac basn eatab-
liahed to predict chronic effecta. Moreovar, thara has heen increnning
concern over tha aafery and propriaty of such humsn nubjecca atudias
in recent yoars.

Inveatigator: 4, Limpert, F.H.5. Center for Discase {oncrol,
Cineinnati, GH

Flacal Year Funding (J1000); _1973 1676 TQ 1977 1978
9.8 1329 a5 1357

labaratary Studiaa of Nolas=Inducod Haaring Losa

Studisa of teoporacy and permanant hearing lossen in animal
aubjlacts and temparary hearing loss in human sublacte wera con-
ducted in order to determine alfecta of impace nofmm, fluctuating
nelse lavala, quist rest paricds, Ahorcenad axposuras ab higher
levala, intermittent noima, lengthened exposures, and noinme apmc~
trum, In ordar to mtudy the sffacts of the aforcmentioned types
of noisa on humay subjects, avaluacions ware made of central and
peripharal nervous ayarem effects, middle onx dynemica, and noten
affecta on receptive auditory communication,

Inveatigatar: 0. Iwon, PLS, (enter for Diseana Concrol,
Cincinnati, OH

Fiseal Year Funding (51000): 1975 1976 TR 1977
91 27

p-63
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HIOSH (Continued)

Hatae-Tnduced tearing Lous (Human Studies)

An analytical in-house literatute study of the hearing loao
el focts of impulee/impact tiofise will be conducted. Baoed on
occupationnal impact nolse sources ldentified for HIOSH, 100 workara
will be selected to undergo clinical audiomutric teats. Resultan
will bo correlated with data dorived from animal impulse noina
axposures, and an interim report will be submitted concerning the
auditory offaces of impulee/impact nolsn on the human auditory ayatem.

In addicion, a elinical evaluation of middlo-sar disordara in
nolected coal miuers will be performed undar Contract #CDC-99-05H-B3,
'ravalence of Middle-Ear Disordeorn in Conl Minors, already underway.

Inveotigatort D, Duon, [.H.5. Center for Discasa Control,
Cincinnats, On

Flacal Year Funding (51000): 1973 1976 T 1977
36,7

Tha Effocet of Hoise on Hearing - Critical Tanuea

A 3 day nymposium was held to discwas critical imsuea in
developing sciantifically based damage rink eritaria for nolae.
AMuthorities from paychoacountics, audiolegy, enginsering and public
health ware invited to deliver state-of-che-art essaym on key
quastions concerning tha generation of noiws atandarda. Tha pro-
caedings of che aymposium warae to ba published, to sarva a3 a
handbook for futuro inveatigatora and dindividuals concerned with the
public henlth aspects of nolae poklution.

Inventigntorat D, Henderson, R. P, tamaxnik, D, 3. Dosanjh, J. H, Hills,
Stata University of Hew York, Syracuse

Flocal Year Funding ($1000): 1975 1976 1977 1978

Study of Nolna/Hearing in _the Paparworking Induacry

This scudy, which wan iniciaced in late 1973 following a
requeat by tha United Papervorkera Iaternntional Union, has bean
atarted in paper planta in tho Greater Cincinnati atea,

The atudy involveo heoaring Cesfs and intermittent noise
exposiure meapurenenta on approximately 2,700 noiea exposed paper-
workeara in two age groups and hearing tests on approximacely 400
non-noines expoded controln, Nearing tests ars givan An che NIOGH
robile hearing laboratory. Inktermittent noise moasurementa will
ba documented uaing the NIOGll-develeped noiaa clhirono~doninetar aystem,

B=64
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KIOSH (Continued)

Tha gonl of this project in to 11l research gaps relating to
non-steady nolsa identificd in the RIOSH Criterla Document on Noise
and tha O5UA rocoemmended otandard, The optudy will be expanded to
othet induatrial clansifications {f the data from the paperworking
induntry do not aufficfently bLracket the range of intermittancy of
noloe prevalant throughout industry.

Taventigator:

Fiacal Year Yunding ($1000): 1975 1976 q 1977 1974

a1 37 3 64,4

RON-AUDITORY NEALTH EFFECTS

Extea=Auditory Effecta of Hoine

Thia waa a 3 year project complated ip FY 1976. The purposs
of this study wam to detarmine 1f occupational nolse cxposures can
c¢auna gxtra-auditory behavierial problema and other disturbances of
consuquence to workar anfoty and health, and whather noise limita
daaigned to conmerve hearing can nullify tcheas offecta.

Tha planned work included a Contract amtudy to axamine the effects
of aceady scate and impact nodae leveln deemed wafa for hearing by
RIQSH on vimual, tactile, ventibular, vibrotactils, and thermal
scnae functipna. Octher work waa to concentratae on tha effact of
tha same nodsn exposicen on task perfocmance necesnitating divided
atrention, Another study waa to investigata tha offucte of a new
hearing cenaervation program in reducing employee abpcnteoism, accd-
dents, momacic diaturbancee found in racorde of workera angaged in
tha noisiest joba fn a givaen plant.

Invaeatigatoc: A, Cohen, RIOSH

Fincal Year Funding ($1000): 1975

5.

e d
o

NOISE ENVIRQNMENT DETERMINATION

N 3 B L

Heaaurement of Occupational Hotam

Tha aim of this study waa to dasign and teac a
daaimeter which allowa for the retantion of nolse and
tima duration data as well am accumulataed doase ovar an
A hour parlod. Ths dosimatar wam ta ba taested in .
£iald uma in conjunction with tha project on noiaga
and heating An thes paperworking Anduacry,

h-63
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H10SH (Continued)

Tho uoe of availabla nolae doglmetera continues to create prob-
lema with sotablished atandarde which are baoed on gound laval meter
mosouremaenta. A noed oxisto for a domimeter which allews tho roten=
tion of nolse and time duratdon data as well as the accumulated dooa
over att 8 hour period., Prototypen of auch a device will be designed
and tensted in fiald use in conjunction with cha project on noioe and
hearing in tha paperworking imduwatry. This project was completed
in 1976,

Inveatigator: R. Willaon, NIOSH

Fiscal Year Funding (5$1000): 1975 1976 1977 1974
28.3 7.8
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DEPARTIMENT OF THLE INTERIOR

HOISE INDUCED MEARING LOSS

Evaluation of Methods For Calculation of Atcenuation Factora of
Far I'rotactora

Currently, many miners are wearing personal hearing protection
devaces, For the MESA inspector to accurately detarmine the nolse ex-
posure of the workaer, he must know the dBA actenuation (R-factor)
of a parcicular protective device. To this end, the Branch has been
evaluating various mathods for ealculating effeccive R-factora. In
addition, pevaral commeicially avaflable hearing protsctors have been
avaluated through the uae of laboratory as waoll as actual field tencing.

Spondor:  DOI/MESA
Investig: tor ¢ L. Narraccini, Pittoburgh Technical Suppert Center

Fiocal Year Funding ($1000) 1975 1976 1077 1978
2 ] 3.2 3.5

Fvaluatipn of Far Protectora in the Harkplace

R

This 1n a plannad 1978 atudy which will be done to detarmine the
actual attenuation factora of ear protectora In a minm environment.

i

?

B Sponacc: DOL/BON

é Inveatigacor: Uittaburgh Technical Sunport Centar

d

} Fimcal Year Funding: (31000} }%ZQ

v Q

% Evaluation of Speech Proconsing Syatemn

Tha jurposa of this program waa to develop bath methods for teating
and mvalunting slectronic ear protactors, Thaoe methoda arn used to
meaauras the performance of currently operational electronic aar protectlve
syotems, and Co compare tha porformanca af compatitive ayabema,
Sponsox: DOI/BOM
Inventigatorat P.L. Michael, J.H. Prout, Pennaylvania State Univeralty
Fiacal Yaar Funding: (31000): 1873 1976 1977 1978
63.7 10.2
- B-67
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DOl {Continucd)

COMMUNITY OR COLLECTIVE RESPOHSL

Hofne Abatement in Subntationn

The objectivens of this projact are to:
& cstablish sourco and transmisolon chatacterloties for circult broakorn;
® liaison with other intereoted groups;
a correlace comnunity reaction to lmpact noiae;
& ipnveotigate nodlne reduction poanibilicies;
s conduct a literaturs survay;
s parform ffeld moagurements.
The entimaced complation data for thiv work in 19748,
Sponsor: DOI/ Bureouw of Raclamacion

Inveptigator: T.H. Logan, DGI

Fincnl Year Funding ($1000): 1973 1976 1977 1978
3.8

NOISE ENVIRONMEWT DETERMINATION

Calibration af Sound Leval MHatera and Noina Doaimatera

MESA im mandated tu perform noime measurcmants with accuracely
cakibrated noise inetrumentation, The Nolse Branch intenda to
develop an inatrumentacion aystem for calibrating scund leval
metara and audio doaimeters and plans toe inetitute & mervice for
tha pariodic calibration of the ipapacrora’ inntruments.

Sponaor: DOL/MESA
Invaatigator; J,P. Seiler, Pittaburgh Tachnical Support Centar

Fiscal Year Funding (§100Q) 1 1974 1976 1977 1978
3.9 2
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P01 (Continued)

Fabrication of a Time-Resolved Audio Dosimeter Synten

Five time~reuolved audio dosimeter systems were developed and
tested. This project was completed in July 1977.

Spopnor: DOI/LOM
Inventigaters: G.R. Sima, Jr., Bendix Corporation, !D.

Fiscal Year Funding (S1000): 1975 1976 1972 19718
4

levelopment of a Domimeter Calibrator

Tha peraonal nolse dosimeter 4a currently being used by metal
atd! nonmaetal mine inapectors for enforcement of the MESA noine pregram.
To insure the roliability of doaimater meapurementa, the Branch
id devaloping an inexpensive, easy to uae calibrator avatem.
Yhen completed, tha device will permic the quick, accurate ¢ali-
bration of the nolse doaimetar uaing the anma Genflad calibrators
prasently used by inapectora for sound laeval meter calibration.

Sponmarx: DOL/MESA

Investigator: J.P. Seller, Pittaburgh Technical Suppott Centar

Flacal Year Funding ($1000): 1973 1976 1077 19748
2 15.3 ]

Devalopment_of an Acouatie Couplar for Ttosimeter Calibration

L ha o T 1oy el A
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The objaccive of "this projact was to davalop an acoustice coupler
for accurately genaracing high sound proasuro lavals to allow rapid
calibracion of audio donimaters.

Sponsor:  DOI/ROM
Inveatigator: D. Montgomery, Naval Wrapons Support Center, IND

Flaral Yoar Fuanding (31000): 1975 1976 1977 1978
34,9
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DOL (Continued)

Land und Geowerry Faceor for Hoine Levelu Underground

The objective of thin ostudy in to determine a nurarical Ffaetor
in mine geomatry and for equipment type {undar load) which will be
uned to calculate underground nolme lovels bamed on surfacn noine measuramants.
Noise levals from a given type of machinery maasured sbove ground
can be oipgnificantly diffcrent from the noise levela measured under-
pround. Two major factora which are involved in this phenotenon are tha
geonetry of tha underground coal mine and the effects of the machine
under load condition such as cutting coal, Hewly proposed noise standurds
inelude undarground rating of new mine equipment based on abova ground
noise mosguremants. Therafora, it 4p important to underatand this
phenomanon and ta be able to calculate underground noise leveln from
surface meapuraments.

Sponasor: DOL/HESA

Inveatigator: L.G, Harrageint, Pltcaburgh Technical Support Center

Fincal Year Funding (51000): 1975 1976 1977
5 6 6.4
B=-70




HATIONAT, ACADEMY OF SCIENCES

| COMMUNTTY OR COLLECTIVE RESFCHSE

Valuntiaon and Compennabiilicv af Hoimm Iollution

This project was concarned with the devalopment of criteria
and meanures of Jetetnining compensability for excasslve nolse
levels produced by cralfic on exinting or proposed highwaya, The
ranearch focuned on four main goales (1) Efficiency -~ Incrteaaing
total net benaficn from highway tranaportation, considearing both
usata and unen-unara., (2) Equity -- Compansating for nuine losaen
and treacing like canes alike., (3) Dietribution ~= Allecating coat
! and benafita Erom highway cranoportation in accordance with nacional
and social goalu, (4) 'ublic Acceptance »~ Public natimfaction with
affort to raluce apd compenoata for nolan, A modal for aacimating
noiss impact wan developed, HReoults from this effort will be uned
! £0 admaoys envivonmental concarns in highway planning, demign, cont

analyaia, and compensation for noise impacto. This project was
completed in 1976,

Inveatigatox: E. J. Heaback
Jack Faucuteg, Inc,, Md,

Fiacal Year Funding (51000): 1975 1976 1977 1974
100
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NATIONAL ALERONAUTICS AND SPACE ADMIMISTHATION

PSYCIOLOGICAL AKD PERFORMANCE CFFECTS

Evaluacion of Alreraft Single-Fvenc Noisa Dndcriptors

This 1s an in-house laboratory oubj)ective response atudy
conductad in both a simulated cutdoor envivonmont and an indoor
anvironmant, The aubjectn wera anked to give annoyance judgments
of a varlety of aircraft soundos, The annoyance judgments wara
then compared with acouatic analyses of the nolses in tarmn of
the mora common physical rating acnlos.

Invastigator: C. A. Powoll
Langley Research Centar, Nolae Effects liranch

Fimcal Year Funding (21000}t 1975 1476 T() 1917 1978
15 75 20 27.5 75

Effecta of Duration on tha Human Reoponaa to Aircraft Hoime

Thins 4o a contract atudy directed toward determining tha
subjective affacts of duration of aircraftt noime. A variaty of
aircralt are usod in the atudy, including genaral aviation, CTOL,
and Concorde. Tha satinated complation daca 1s 1960,

Invancigator: K. Shepard, University of Utah

Fiecal Year Funding (31000): 1973 1976 1977 1978
15 Jo 10

Effect of Rlade lap and Impulaiva NHotae on jluman Reaponas to
Halicopter Hofan

Thias atudy includens both in=-houce and supposted contract work.
Tha in-houna aflort L{s pursuing A syatematic atudy to detetmine
the significant factorm of aubjective rasponsa to helicopter
noima, auch as crent [actor, level of continuous notem, blada
alap froquency, and blada alap repecition rata. Tha current
eemtract atudy ia an inveatigacion of annoyanca dum to rotor
nolse, Thae esecinmated data of complation 4is 1978,

Investigator: H, Sternfeld, Langley Raacarch Center, Boeing Vertol

Fimcal Yoar Funding (31000): 1975 1976 1977 19748
50 50 50
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HASA (Continucd)

Teade-0ff of Adrcralt Nodma and Numbor

This wanm an in-houne aubjective responne atudy in which seasion
Judgments of aircraft nolse snnvyance ware made over 30-minute
soaalons, The lavel and nunber of stimull heard during a acanion
ware varied and responses were correlated with cumulative expoaute

indicen,

Inventigutor: C. G. Ricao, LRC/Ipntructor of Svund and Vibratlon

Fiscal Year Funding ($1000): 1975 1976 1977

1970

50 15

Iarcanived Boneafits of VFuture Adlrcrafc Fleet mixes

This 1a a university laboratory subjective renponse study with
the immediate ohjective of determining thn benafits of retrofitcing
varioun clasnens and typeo of alreraft In the commarcial fleat. Other
community and lab scudiea relating to liumnn ronponna to alrcraft
nolae hava breon conducted in the JFK alrport community. The oatimated

complation date is 1974,
Inveacigator: P Noroky, Columbin Univeralcy

Fiacal Year Fuding (3$1000): 1975 1976 0

1977 1378

149 40 10

130 100

Effocts of Dackground Noiss on tha lluman Remponda to Adreraft Nolnn

Thia is an in-houme laboratory asubjectiva response atudy in
which aubjecta ratnd the annoyanca produced by 4 varlety of aircraft
noipen in the presenca of a highway traffic nolas background.

Invantigator: C. A. Powall, Langley Hopearch Center

Fincal Year Funding (31000): 12758 1976 T

1977 1978

205 15 20

Fffactn of Adapeation on_liuman Reaponam to Adreraft Nolnae

NYR3 15

Thia in A contract-supported atudy with a univeraity Inveatigating
tha impact a person'a history of axpoaura to aireraft noima han on
his reaponne to tha noine, Tho atudy in alap attempting to corcoalate
aircraft nolsa annoyance with annoyance to other every day ovanca.

Thia projece 18 echeduled for complation in 1900.
Investigator: B+ Galantar, Columbia Undvarnity

Flacal Yoar Funding (51000): 1975 1976 Iq

19717 1978

i a5 15
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HASA (Continued)

Fleld Survey of Pasaenpger Reaponsce to Alrerafr Holaw and Vibration

Universicy contract studics ara underway Co determine pasoenger
ride comfort in reoponoe to aircraft nofos and vibration. The atudlen
involvo the usn of survey questlonnnites and biave included third-luvel
air carrietn and also paosengor traina. Tho studiecs will ba expanded
in the noar futurae to obtain datn from the Concorde, The aotimated

dato of completion 1u 1980,

Invaatigator: I. Jacoboen, Univarsity of Virginia

Flacal Yoar Funding (51000): 1975 1976 19717 1978
a0 35 100 75

COMMUNICATIONS INTERFERENCE

Effacta of Afveraft Cabin Hoine on Panssnger Heaponua

Thia aren includes both in-houma and contract-supported atudicn,
at tha preseat ctima, the atudiea atve emphasizing speach intarferenca
and nofen effacts on communicatlon ability in an aireraft {ntarior.
The studias are belng conducted in the acoustics laboratorien at
Langley. The escimated date of complation im 1980.

Inventigatort T. K. Dempoey, LRC, University of Virginia, Bolt Becanck &
Hewaan

Pimcal Year Funding (91000): 14978 1976 ™0 19&1_
35 B ?

NOIGE EVFRCTS O SLERK

Effects of Afrcraft Nafae on Sleep

Thia in a haale reaecarch atudy haing supported under A university
grant, Tha prement mtudien are dirocted toward tha deveopment of
aqual arousal curves which would ba snalogoun to squal nelainasa or
squal annoyanca curyna. The estimated date of completion fox thia

project is 1980,

Inveatigator: T. Lavars, Norch Carolina State Univernity

. Flacal Year Tunding (5$1000): 1975 1976 1977 14918
i) A0 A0 40

B=24
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NASA (Continued)

COMMUMITY OR COLLECTIVE RESPIONSE

Bffeceen of Pear and Ermotions on lMuman Renpoase to Adreraft Hoine

This 4o a contract-supported study with a univernity which in
direcctod toward datermining the impact a peroon's emotlons or foar

of atircralt crashes might have on hin response to aircrafc nolae,

The atudy involves both laboratory reucarch amd community survoeys.

The eostimated date of completion io 1978,
Inveotigator: M, Locb, University of Louisville

Fiacnl Year Funding (51000): 1975 1976 1977 19748
60 50

Day/tight Wodghting of Alrcrafr Holnm

Survey rescacch atudies will be conducted to datermine tha
reaponne and/oc sensitivity to alreraft nolse as a function of

timo~of-day, Of particular interecat im qualitative information on

the penalty for nighttimw operacors of atrcraft., The cetimated
completion dacte for-thia projucc ia 1979.

Inveatigatorn: H, Mayas, Langley Renoarch Center

Fincal Year Funding (31000): 1975 1976 1977 1978
20 100

Effacen af Adaprtation on lluman Redponsn to Alreraft Holnm
(S0a liating under FPaychological and lerformance REfectn}

N=-13
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HASA (Continued)

HOISE CONCOMITANT WITH VIBRATICH

Laboratory Simulator Studies of Pausmongsr Reaponsae vo Atreraft Holne

In~house laboratory aubjective responosa studies are being
conducted in Langley's Paasonger Ride Qualicy Apparatus which fo
a fiva~dogroe-of-freadom nimylator, The aimulator can be operataidl
to produce mwotion in tha vartical, lateral, fore and afc, piteh,

and roll dirveccionn. The almulator also has noine producing capabilicy

enabling studiecs to La conducted in a combined nofae and vibracion
environment. The project ia schoduled for complecion in L1960,

Invaacigator: 5, A, Clevenson, Langley llencarch Cantet

Filacal Yaar Funding {$1000): 1975 1976 1977T0 1977 1978

15 B85 50 100 100

Bffocta of Combinad Noise and Aullding Vibration an_Humeno Reponan
to Alrcraft Noles

l.aboratory mtudies will be conducted to aaveAn the affecta of
bhuilding vibracione and/or secondagy raeaponse (ractlea) on human
reaponea to alrcraft nolam. The usa of loudapankers and vibration
excikura will provide independent conctrol of tha nofsa/vibracion
atimuld, Tha estimated complation data 1a 1979,

Invescigacort J. M. Cawthoecon, Langley Resaarch Cencer

Fiacal Yaar Fundipg (91000): 1975 19716 1977 1974
20 25

Aspapmment of Concarde Nofan=Inducad fulilding Vibration

At tha requaat of the PAA, HASA ia conducting acudien in the
Dullea Intaernabional Airpoxt scsa to amneoa the effects of Concerda
apesrationa on bullding vibration. Both bullding danaga and human
effactn arae haing etudied, To date, the indoor and outdoor noine
and the aonsoclated vihratory responne of windowa, walla and floora
have been racorded for aavaral hundred aircraft including Concorde,
Fetimata date of complation ia 1978.

Fiacal Year Punding ($1000): 1975 1976 T0 1277
% wm
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HATIONAL SCIE}NCE FOUNDATION

UOISE INDUCED HEARING LOS3

Pffacts of Acouscic Trauwna on Single Auditory Heurona

Traumatic nolse eaposuresn produce a divarae amat of changes in
normal hearing, presumubly bacauoe there are modifications in tha
"noural code” for hearing. The purposa of this research 18 to

syatematically detormine how acoustic trauma influsnces the functional

propertics of aingle neurons in the VIII nerve and cochlear nuclaua,
Leboratory animala will be exposad to traumatic noloes and the
tesulting changea in neurenal function will be meaaured in tarma of
froquency~threahoid curvea, tone burat sad sweep tona reoponde
patterna, two-tone inhibition, and discharge rate verous intsnaity
functions, The craunatic affecta of the nolse will alec be anueaned
in terma of the degres af hearing losa and the extant of anatomical
aleerationn will be related to the changea in hearing 1n order to
battar underatand: how tha nervous ayatem codes loudness, plteh
and othar paychoacouotic phenomana, and how the cochlen organizea
tha afferent "neural code”.

Inventigator: Dr, Richard Halvi

Fiscal Year Funding (51000} : , 1915 1976 1977 1578
Al 42

Changes with Age in Auditory and Vestibular Epithalia

Tha purpoas of thia atudy is to axaming morpholegical changea
in sanaory eonithalia in "agad" eara.

Inymatigator: H.W. Adea, Univeraicy of H. Florida

Filecel Twar Funding (51000): 1975 1976 1977 1978
48,5 23,7
=77
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HSE (Cont Luued)

PSYCHOLOGICAL AND PERFORMANCE EFFECTS

Effects of Prolonged Noina Expoonura: A Longltudinal Study

Laboratory resoarch indicaten that aliert-term exposuro to
environmental atreus can be detrimental to task performanca, decrgasa
aletrulatic bohavior, and reault in mocivational and cognitive
deficics linked with the deterioration of healtls, These effeccs
ara often attributod to streau=-Llnduced ahifte dn actencilonal scrategica
and locus of personal control., The difficuley with mont of this
rossarch fs that it emphasizes acute rather than long-temm effectas.
Thin atudy will nuggent asome implications of the exiasting literaturc on
short~term exposute to environmental atrean for prodicting tha
impaet of prolenged exposurd, A well-controlled longitudinal oeudy
of tha offocts of classroom and home nolae levels on behavior and
henlth will bo dona to taest the validity of cthaase auggeations, The
emphaals of the atudy fo to detarmine both tha Immediata and long=-
tarm inmpact of prolonged expeaura on children's atrenclonal strateglea
and generalized cxpactancies concerning control. Varbal skilla and
heelth will be aapesacd in light of their theoretical relationship
to tha above mentioned mechanisna. Alternativa explanations for the
aswuried detrimencal e¢ffecces of noine on children will alao be exanined,

Invearigator: 5. Colien, Undveraicy of Oregon

Fincal Year Fuuding (51000} : 1975 1976 1977 1978
29,0
j R N
|
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Hoaty % 33 PP,

DEPARTMENT OF TRANSPORTATION

POYCHOLOGICAL AND PERFORMANCE EFFECTS

Highway Noina Criteria

The gnala of this projact are to:

s ideatify und quantify important physical parametcra
affecting human renponae to time-varying craffic noine,
apsociated with varying denoities of frac-flowing highway
tratlfic and atop=and-go urban traffic;

s investipgate and compare varioua measursn and computational
procedurens for rating time-varying traffic noise and dotermina
which mechod, or methods, best pradict the subjective

ranpunoe of people to the nolwe of various typea of traffic
aituations }

o develop, if nacoasary, improved procadutves for rating
time-varying traffic nolea in terms of memaurable para-
maters of traffic nolao;

¢ formulate proceduras by which the mont unaful of the
above rating proceduras may bo telated to che environmental
noima doacriptora and criteria devaloped by the FPA, if the
maat uaaful proceduren are found to ba different from thona
recowmendad by tha EPA,

dpunaort Federal Highway Adminfotracion

Inventigatorasr D. Flynn, 9. Yaniv
Hational Bureau of Standacds

Piacal Year Funding ($1000): 1975 1976 1977 19718
100 100 100

Hotas Effacta on Boat Operator Parformanca
Colliaion Rowearch Task (vder 27

The ob)activa of cthia atudy ia an anslyais of thea ralation -
ship of nolea caused by wind, hull, and anginea co che peasibla
degradacion of small boat operator performanca,

Sponaor: Coast Cusrcd

Inveatigatort Wyle lLaka, Huntaville, Ala,

Fimca)l Year Funding {(51000): _1975 1976 1077 1978
50

B-79
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Dol (Continucd)

Denign amd Cartification Criteria Ffor Sonie Dlaom Noisa

Twolve fumilicy were atuddiced Ln their homes to determine the
effacts of gonic boom intruaicons on thelr daily living activitien.
Paychological, sociological and paychophyaical measuras ware obe-
tafnad, Thrue rangea of levals wote investigated ac the rate of 2
per hour from 0700 to 2200 or 30 pur day. Actual or simulated boom
cignala wara obtainad and described (rise time, overpresnure,
pariod) as Cree-~ficld booms (outdoot booms). They wara then
attenuated electronically to account for changen due to usual home
atructure., A minimua of four opoakers wure used co present che indoor
booms and acouatical asgssgment of the booma wna obtained at gpot lenas
than aix diffarenc positiona L{n each homa. Spactral analysca for all
booma at aix positions ware obtained via Fourier Tranaforma.

Spunqurl Fedaral Aviation Adminintration

Investigater: Mabry, MAN-acoustic and Noilma Inc.

Fiacal Year Funding (3100q)1%25 1976 1977 197 4
15

Laboratory Srtudies of Effecrcs of Varfous Recorded Flyovar Noimen
on Liateners

Thia project is an attempt to (a) datermine whather the "agual
enecgy” hypothesins io tenabla, &nd (b) detarmine the affect of hali-
copter hiadw slap on annoyanca judgmenta.

Sponsor: Faderal Aviation Adminiatration
Inveatigator: E. Gallanter, Columbia Univaraity

Fiacal Year Funding(81000):1975 1076 T 1977 1978

82,2 [ile

Fyaluation of tha Ueiliry of Percaived Nolainans Concepta for Certification

nf Afrcrafca

This project will maaeps the chotica of banlc percaived notae
dascriptoss in the aireraft noise carcification. FPaychoacoustic
factora auch aa thoar dealing with the centribution of purs tonsn
and multipla pure tonea, an wall ad computational difficultien resulting
{rom nignal analyaia, will ba evaluatad,

Sponnori Federal Aviacion Adminintration
Inveatigator: to hae datarmined

Fincal Year Funding(§1000); 1975 1976 1977 1978
250

=80
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DOT (Contliued)

Cvaluation of Pxparimenta Relatad to the Study of Atrcraft Holag

This project examined tha Lcasibility of uaing airplane cockpit
afmulatoers for experimenta on the affects of interior nolse on aircrew

performanca,
Sponeor: Federal Aviacion Administration
Inventigator: E. Galanter , Columbfa Univeraicy

Flacnl Year Funding ¢51000): 1975 1976 1977
5

COMMURICATIONS INTERFERENCE

ftudy of Communication Invarfarance aml Parformance Dacrements in
Incerior Aiccrafc Nolsma Environwenta

Tha objectiva of thia study is to inventigate tha affectn of
various aitrplana cockplt nolae apmctra on different forme of communication

and on piloc and aircrew performance,
! Sponmor: Fadaral Aviation Adminjatration
Invencigator; o ba datarmined

Fiscal Yemr Funding (3100031 1973 1976 1917 1974
: 100
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BT {(Continued)
COMMUNTTY nit COLLECTIVE RESPONSE

Soclocconamic Factors an Decerminaatn of Noine Acccplrance

Thia study evaluated the annoyance lavelo in single reoaldenca
neighbiorhoods displayving varlous pocloeconomic claracteriotics where
a asimilar nolsy environmant wao found and attempted to cerrolage
antiuyance levels with cextain socloecononice charactoristicn.

Spongor: Urban Mass Transportatfion Administration
Invencigntors: J.D. Martinw, U.H. Surti, Univorsity of Colorado

TFiscal Yoar Funding ($51000) 1975 1976 1977 1971
9

Opinian Survays of Coneorda Operationn at Dulles and "J.F.K, Alrports

Thin project will ourvey tha opinions of residents near Dullen
and J.F.K. International Aixporte, regarding the limited operationa
of the Concorde 55T chara,

Sponpor:  Foderal Aviation Agency
Inveacigatora: Dynamic Programming, N.J.

Flacal Yeat Funding (31000) : 1975 1976 1977 1978
hl 20

Opinion Survay af Concorda Opurationn at Dullas Alrpart

Thiuw project aurveyed tha opinions of rasidenta near Dulles Intmrnational
Alrpoct tegarding the decialon to admit tha Concordn 58T to limited op-
arationa thare,

Sponport  Pederal Aviation Admindostration
Inveatigatorn: Kirmchner Annoclatns, Waahington, D.C.

Fiocal Year Funding (91000) : 1975 1976 1977 1978
15

NOISE CONCOMITANT WITH VIBRATION

Impactn from Vibeationa Ralated to Highway lUse

A nignificant nurber of complaints and much of the litigation
partaining to environmental vibration atem from highway operatiocna, Such
highway vibrationa have been cited an cauning human paycholegical din-
comfort and ntructural damaga, Thia project will define the natura and
satent of tha highway vibration problem, by Ieproving the current uader-
atanding nf vibrations excitacions, propagationn, and affectn,

Spopmars  Federal Highway Adminintration

Investigatora; F. Ruddor, Science Applications, Inc.

Flacal Year Funding (31000) 1 1975 1976 1977 1678
76 10t 25
h-02
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VETERAHS ADMIBISTRATION

NOISE-INDUCED HEARING LOSS

Electrophyninlogical Corrolateo of Noina and Drug=Induced
Threahold Shifea

The purpoae of tha projaect is to atudy the interaction of
the ancibiocic kanamycin and notloe, both of which can cause
hearing looa dua to cochlear damage. The invastigators hope
to identify peoplae who are at high risk for cochlear problenma,
The degree to which people who have sufferod this type of nolaa
or drug-inducad demage, and than racovered, may bhe nora
acneitive later to henring less dus to age (preabycusis) in
alno under atudy.

Investigator: [ir. R.C. Ponae, V.A. Hoopital, San Dfego, Cal.
Dr. Allan Ryan

Fiacal Yesr Funding (51000): _1975 1976 1977 1978
15 10 30

Ralation Bocwedn M.C.1. and Threnhold for Stapediun Reflex
in tha lHearing=Impaired

The purponae of this study is co inveatigate the relationships
among Bekesy~tracked moat comfortable loudness (MCL) levals
for continuoua and intarcupted pure tonen at 500, 1000, and
2000 Hz wnd tha acountic threahold for stapediua muacle activicy
faor the same atimulf. Subjects will be 73 mala patisnta who
auntain graacer chan 30 dB HIL maensorinaural hearing loss {cochlear
aita of leaion) at cha temt fraquanciaen, Each subjecc will receive
a complate audlologic dlagooatic evaluation (pura tons threaholda,
apanch recaption threshalda, spasch diacriminacion temtn, tonae
decay tast, SXSI, lekany, and admittance Conta) to varily site of
leaton. Raflex thresholda will be sscercained, and subjacta

! will crack MCL lavela on A Gramon-Stadler 1701 Automatic Audiomater,

Tha calculation of regraasion equationa for a loudnasa-baned
phyeiolegic phenomanan {(roflex threahold) upon a loudnesn-tamad

: tation of incapacitated and/or uncooparative patientn as well an
adding to audictory theory regaxding tha relacfonahipa smong
loudneas-baned auditory phenomena.

Inveatigatorat R.H. Matchea, V.A. llosptial, Rrooklya, N.Y.

Fincal Yoar Funding ($1000): 1973 1976 1977 1978
24 24

n-82
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VA (Continued)

Changon in Audltory ¥unctilon Accompanying Nolise=Induced Hoaring Loan

Two groups of 16 young male subjects with normal low and mid-
frequancy hearing weore compared on a series of audionctric meanuren.
Cne group wao componed of asubjacts with anignificant historiesa
of nofue exponure and hoaring losnen at 4000 llz greatar than 40
di HL (I50, 1964); thuo othar group was compoacd of normal hoaring
aubjectn with no history of unusual nolse cxpooura. On fixed-
frequency Bekany audiometry at 2000 liz, 12 of the noide axpoaaed
subjects demonatrated aignificant deparation betwean pulaed and
continuous tone traclingu; similar scparation occured for only
aono of the non-noisa axpoped subjecty, Significant Ilnter-group
differencen also occuted an thosa taasta of apeech discrimination:
P8-50 word liata, and CID W-22 lintys prescnted with two forma of
competing noina,

Invescigators: Dr. M.D. Pacterson, R.C. Findlay, Univeraity of Plttabucgh

Flscal Year Funding (31000): 1975 1976 1977 1978
6.3

NGH-AUDITORY HEALTHl E¥FECTS

Analyain of Cognitive Functioning in Paychopathology

The project conaistn of Four parts, of which ona involvas
noise, Tha purposa of thin atudy in to test methoda of clawaifying
nubjacta into varinua coronary-prona behavior pacterns. Tha af fecta
aof hoth fallura ac a problem and a nolsa strass of 90 uB white
nofae on aubjecta wich adthar typa A bohavior (coronary-prona}
or typa B behavior (non~corenacry-prona} arm haing mcudied.

Rlood levels of lipide and othar coronary risk factors ara being
recorded. Tha data collection is 753 complated.

Invescigator: Dr. V. Plahkin, V.A, Hoapital, Oklahomn City, OK.

Fiacal Year Funding (§1000): 1075 1076 1977 1978
1.5 1.5

Tha Effocts nf Molan on Hahavior

That nolsa in out urhbanized socliety han dalaterioun =ffacts on
himans in woll-known, qapecially the affecta of high noine laveln.
But lena well-undaratood ara the affects of varioun paramatars of
maderaty noine, the topic of this project., Tha aubjectn wara young
white rats, exposed to continuous modaratn white noisa.

Prealiminacy findings ravealed a difference in Rrowth race
batwaen mulan and femalan (an corpared with known growth rates of
this atrain of ratw) appavently based on the effqets of the noloe
an life procensos, Offnpring of thesa ratn to aeveral genarations
alowed increaning aex diffarencen in growth.

Inventigator: B.D, Kaiman, V.A. llospital, Johnaeon City, Tenn,

Fiacal Yoar Funding (51000): 1978 1976 1977 1378
' B84 3 >
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VA (Cont Inued)
PSYCHOLOGICAL AND PERFOUMANCE EFFECTS

An Invantigation of lLearned Helplasanaas and Deproeanion

The experiment tested two theorics of depression=-Lawilnaohn's
theory and Seligman's concapt of Learned llelplessnaess on a clinical
aample. Learned holplecaness hiaa been advanced as a model for
deprasoion in humans, Hinety-six male subjects from the V.A.
Hospital and Norchport (psychiiatric in- and outpatients, modical
patisnts, snd astafl) wore required. The present experiment is a
3 {(Nondaprosged, Low daprenacd, High dopreosed ) A 4 (Jdifferonc
exparimental pracreatmaenta: Escapable~noiss, active contingency;
Encapable-noise, passive contingoency: Incacapable nofse; and
No fieioa) mixed Factorial design. The depandent moasute wWill be
parformance on an anagrams task, oubsequent to thoe experimental
pretreatmant. Learnod llalplepsneaa theory predicts chat there will
he performance deficita on tha anagrama tagk for depressed gubjects
(relative to nondaprooaed aubjacta), and inescapabla-nolse subjacto
(relstive to eacapable-noisn gubjecta); and thac Seligman's
prediction of no difforance batweoen the pecformance of active- and
pagniva-ancape gubjecta will be borne our, rather than Lewinachn's
prediction of a significant d1fforence generated by activa- and
paanive-sacape contingenciaes.

Inveatigacora: C.5. Raps, L. Cohen, va. Hospictal, Northport, N.Y.

Fincal Year Funding (51000) : 1973 1976 1377 1978
7.5
Tha Relationship Batwaen the Aconastic Raflex and Loudnana Diacomfort

Twe masaures of louwdnena discomforc wern atudied in two groupa
of aubjecta--cne group wan inecructed to aignal the point of
phyniological diacomfort; the othar group the point of annoyanca,
Tha atudy waa done with both white nolse and aprech, The inntruction
to indicate whers tha sound ia annoying or uncomfatrtable ia far more
raliabla than the fnatruction co respond when tha sound producas
phyatological discom{ort,

DMacomfort levals for speech warn subatancially lower in
Intensity than for white noine in both groupa., Although theae
atimull ara close in apectral contant, thexa ia an apparanc paycho-
logical difference betwaon tha concept of loudnees discom{ort for
whita notaa and apasch. Subjects will seomingly tolarake much
more inteneity for apeech than for whita nolsa.

Inveatigatora: .2, Rappaport, B. Milburn, V.A, Hompitel, Aon Achor, Mich.

Fincal Yeatr Funding (31000): 1975 1976 1977 1978
h.5
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YA (ConLlnuced)

COMMUNICATIONS INTERFERENCE

Paychoncountic and Spesch Procesning Munifentations of Aglng

A major part of this project concerna how wull cldarly peoplae
poercaiva ppeach undet difficult liaconing conditonn, such anm with
distracting nolse. The nctudy 48 particularly concarnad with
rovarbaracion type noise, Spesch rocognition scores undar thesa
comditiona are baing compared for groups of alderly peopla and
younger subjecta. The effect of aging on dichotic liatening
{two differeont oounds into cach ear} ia also being atudied.

Invaantigator: Dr. 5.A. Gelfand, V.A. llespital, Fant Orange, H..J.

Fincal Yoar Funding (91000): 1975 1976 1977 1978 1979
110 110 110 110

The Effecta aof Various Interfaring Noisen on the Speach Diacrimination
af Normal and Pathological Hoaring Groups

The purpoae of thin atudy is to dencriba and compara tha
affecto of aseveral typeo of intertaring nolaes on the abllity of
aubjecte with normal heacing and aengocineural hearing loaa to
discriminaca monoayllablc words, to investigate, for patianca
with a aannorineural hearing leas, the rolationahip batwacn pura
tonn configuracion and spoech dismcriminacion acores in vavious nolsa
backgrounde, and-to compara spanch discrimination scoven to aelf-
aneasoment scoresa of hearing handicapped aubjects wich sensorineural
hearing loas.

Ona group will conaist of 15 normal aubjacta and tha second
group will conaiat of 43 malaom with asensorincural hearing lons.
Thewa groups will ba chonen on a baain of pura tona configuration
with raapect to onsat frequency of lona and degree of lona at
subnoquent octava frequenciea. All pacisnta will recaive the following
audinlogical battecy: 1. Completa Audiometric Examination conslasting
of pura tone aix and bope, Hpondaw Thrasheld teot, and Spesch
Diacrimination Tent. In addicion, each patient with a sennorineural
hoaring losa will ba given a scale for anlfranseasmpent of hearing
handicap and will ba tesced for his speech diseriminaciion abilicy
in quiet, and under 3 different typea of nolanm.

Invaatigator: R.I, Bakaer, V.A, Hoapital, RBrooklyn, N.Y.

Flecal Year Fuading (31000): 1975 1976 1977 14718
25 25 ) Ve ]
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AMPENDIX C
RESEARCH FUNDED BY STATE, MUNICIPAL AND PRIVATE INSTTTUTIONS

HOISE~IHDUCED UEALING LOSS

Inter-Induntry Hofne Study!  Steady=State Noine (Phane T);
Intermittent Hoine (Phape 11)

The inter-industry nolse otudy in flnanced by a number of
Industrles and trade ansociationn. Phase I of the study, which
wan recently completed denlt with the effectn of oteady state
nolne between 82 and 92 dBA on the hearing loss of industrial
workers. The otudy wao done over a three year perlod and
involved 610 male and female workers. ‘The study woan carefully
dopigned and controlled to avold the pltfalln of earlier studien,
and to produce scientifically valid data.

The luventigators' concluslonn are that the datn shown no
meantngful hearing lony at the speech freduencics of 500, 1,000
and 2,000 hert:z. Ihe cffect of noine on frequenclew 3,000 and
above dn atill tn questlon,

hane I1 of the ptudy which comnmenced 1n 1977 dealn with
the effectn of intcrmittent nodae,

Gponnor:  Supported by & number of trade apwpociationn and induatrien
Inveatigator;  Joneph Sataloff

1721 Pina Strect

Ihilmlelphln, P'a.

leciodi Thane I -~ 1974=17
ase 11 - 1977-79

Fundingt  $200,000 (Mane 1)

A Seanning Electron Microncople fSicudy of Cochleoan with Noloee
Induced Lonnea din Sennltivicy

The favantigator will exnmine the c¢ilia of halfr celln of catn'
cochlean which have shown permancat lonses fn sennivivicy of nlngla
norve fiber unlte after exponure to narrow-band nolae, A decafled
corralation of the anatomical and physiological changen will be
mada te oluctdata the normal mechanimme of detocting and coding .
the impingement of pound,

Sponnort  Pealnoss Reaearch Foundation, H.Y.

Invastigntoy: HMichrel J. Hulroy
Univernity ol Maenachuncttn

Pariods 1977 {(ntaxt data)

Fundingt  §$10,000
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NIIL (Continued}

A Newrobehavioral Analyeln of TTS and Related Phenomenn:  Hesponye

of Sinple Cochlear Noacleun Cellu An the Behaving Monkey

A physlologicusl and behavioral otudy of changes 1n neural
function that underllie acoustic overstimulation, che work will
involve the mondtoring of responses in the anteventral cochlear
nucleun of unasesthetfized monkeyn performing auditory tanks,
and then the sorting of the quantitativa data.

Sponnor:  Dealnesos Hesearch Foundation, N.Y.

Investigatort lreyan B, IMfingat
Universicy of Waahington

Perled: 1977 (utart date)

Funding: $10,000

felncted Ultraontructural Anpects of Iunor tar Davelapment in the
Guninea Pig

Tha genearchor intendn to acquire information on the develop-
mont of halr cello In tho ventibular portlon of the gulnua pig
cochlea, thelr inparvation, and the preacnce af glyeogen in the
atria vancularia,
ponnor:  Deafnens Hesearch Foundation, N.Y,

Inveatigator: UIeter Heywoml
Hrown Univarelcy

Pericd: 1977 (atart date)

Funding: §10,000

Functional Diffarancoea Batween Inner and Outar Halr Calln

Through parallal experinmenta with three groupa of guinen piga-~

(1) wich exponcd innar eare and kept In nflence, (2) wich incace
oafr smtructuran but exposed to a sariea of sound-silence atlomlt
cthrough cochlear microphontie infuaion, and (J) those exposed to
pura~tone stimulation -~ tha researchar winhea to detarmine the
atimull organization of aynaptic activity in the hairc colla and
re $1nd the minimal intenalty lavel needed to cavse a datectabla
nhoraeradish porioxidaon uptake in the inner halr cells,

c-2
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NIIL {Continped)

Sponsor:  Deafnenn Reweorch Foundation, H.Y.

Inveptigator: Williwm E, Brownell
Univernlty of Florida

Perlod: 1977 {stort dace)

Funding: $10,000

itudien of the Cochloar After-Fotentinl

Uning eloctrophysiologfcal technlques, the rescarcher will
try to determine the propertics of the cochlear after-potential
and to explore the degree to which theoo respondes can be masked,
facigued, and influenced by adveroe physieclogleal staten.
Sponnort  Dealness Research Foundation, N.Y.

Inventigator: John D, Durrent
Tenple Univeraity School of Medicine

Perlod: 1977 (otart date)

Fundiug: 510,000

Acountle Stimulation and HBraia Development

Groupn of erbryonic chickenn ware presented with varying
amnunta of callbrated acouatic stimulation duting cricical periodn
of davalopment and poveral morphulogical and phyatological charnctor=-
iotics of awditory nourons in tha braln stem nuclel magnocellularis
and laminarin wara cowpacad in thesa and appropriate control
andmaln.  The caperiment wan doafgned o allow virtuedly completo
contrel ovar the {ntenaity, frequency apd duration of acountic
atimulation prosented at any atage in development and to allow
precisa quantitative meapurcment of ranulting change in the neauronna
under atudy,

fSponaort  Dealneas Research Foundatlon, H.Y.

Inveatigator: Dr, B. H, Rubai, T, N. Parka
Yale Univeraicy

Pardiodt 1976
Fooddng: 510,000
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HIML (Continuoed)

Receptor Potentinls and Heural Responne (o Acountico-lateralin
Sepnory Celln

A model hoo Been developed thing can be wged to ptudy holr
cell transduction, The researcher io measuring the responnes
of the model to an applivd otimulun, to vakldate Ltn usefulnewss
in determiniog the elfect of drugn and of intense otimull on
transduction.

Sponnor:  Deafnevas Nemenrch Foundation, N.Y.
Inveatigator: Jehn Robert bLonton

Carnegle Mellon Universlcy

U. of PIMtetaburgh Medlesl School
Perlod: 1977 {start date)

Funding: $10,000

Study of Potountiating Hoemful Bffectn of Jow-lLovel Nolse and
Knnamycin _on Guinca Piy Cochlng

Thin rosearch will try to determine the lowent leval of nolae
in combination with kansmycin that produces halyr coll damage, shen
thin pecurn, ond whethur youny and old anfiales are equally vulnerable.
urly data shows that damaga eccurs an an affect of nolae and otoxicicy
in thuo flrat [ive houwta alter administration of tho drug (when ita
levaln ara bilghenst) and that the minimal level of damaglog nolae in
thin kind of experimont fo above B0 b of white nodne,

Sponwor: Doafnens Resoarch Foundation, N.Y.

Invesgigator:r Vijay Shanker Dayal
Univernity of Torouto

Pacfodt 1977 (start date)

Fundings  §10,000

Multiple Fiber Sampling from thn Auditory Herven of Chinchillaa
Exponed Lo Intonna Sound: A "Neursl Cochlaogram"

The inveatigator has bullt and tested an auwditory phyelology
latoeracory, apd has begun his expacimentn recogding the neural
raapennaa of 100-200 individual fibers £o one or more atimull
in each subject, then of atudying microscopically onch inner ear
ta loente and measuen aound=fnduced leniona.

' C=h
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HIHL {Contlnucd)

Spongor:  Beafnean Hepvaceh Foundation, H.Y.

Inveotfgator: Marlo A, Rupgeto
Unlverolty of Minncoota

Perfod: 1977 (otart date)

Fundingt: $10,000

The Physlolopglenl Mechaninms Helatod ta Prinlog for Audlogenlc
Selzuren In Hedentn

Mamptern and mice were "primed" for audlogenic nelzuren by
vaponing them bpfefly to neoloe at ovlected aped.  Priming when 28
dayn old in the homoters produced a signdfleant evoked respoune
threalield loas when tented at 42 doys. Re-exposure to the pribafop

atdmulun at 42 Jdays alpo produced melrzure behavior. The gunceptdbility

to melzure behayvior was otudfed In hameter as a function of age.
Groups of CSTBLIOL mice were primed with o briel nofse cxpoaure
when LA, 10, 28, 30, or 54 days old. Flve dayn later pone of these
animals were behavlorally tested for selzures while the cochlear
microphonic renponnes of others were meapured, TPreliminary data
nhowed that primieg on day 10 produced the most severe selzure
behavier and greatent darangement of cochelar Luuction, Frimiog en
day 1h or 58 had little effect,

Sponsort  lBealnoss Benearch Foundatlon, H.Y.

lavestigatars Dr, J. C. HSsumlers
Universicy of Pennoylvanin
Schonl of Hedicine

Perlod: 1975

Funding: 310,000

Tarminal Inmarvation of Inner Ear Sbructuren

Tha firmt yonr {1974) of tha two year prajeck wan devoted to a
11ght nnd electron micraoscople atudy of the terminal innervation of
the puinea plg cochlaa,

Puripg the mocond year (1975}, the ranponso of the pueriphetal
Annervablon of the Llnnar oar to varylng defteen of acountic traumn
wan exaninnd, An effort was mude to detarmina whothor there Lo
differencial ouncaptibilicy of the vaclous typan of perva tibers
{i,0. afferent, cffarent, aml autanomic) to high intennity nolace
to learn which portiens of the innatvatlon are moat likaly to
murvive in & nojaa-damaged oar, The lnventlgator also atudied the
procean of ratrogemde dageneratlon Loward the CHG aad the possibility
af regeneration of pacipharal nuditory noerve [lhern following
damaga dua k0 nolea expoaure,

Gulnen pigs and chinchillas served an exporimental animal
madala and Lhe work wan done uning a combination of light and

nlactron microncople methodd,
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NIIIL (Continued)

Sponsor: Deafoesn Rescarch Fouwndation, N,Y.
Inventlgatori C. G. Wright .
Univernlty of Michigan

Schonl of Medicine
Ann Arber, Mich.
Period: 1974-1975

Funding: $10,000

Effects of Holpe on tha VIIL Nerve and Cochlear Nuclous

The gonl of this project wiua to determine haw the normal
Jischarge patturna of single auditory neurona in the VIII nerve
and cochlear nucleun change durlng a temporary aml permancnt
heardng loos, The objective was to learn whether the nouro-
physivlugleal alterationa chat occur during a temporacy henrlng
loss are the nome as thone for u permanent heating loss, and to
relate the modifications in the discharge patterann to aevernl
audiclogieal dimorders for which there are neurophyniolopgical
modaela,

Sponport  Deafnass Research Foundation, N.Y.

Invantigator: nDr. G. F. Reed, Do lenderaon
Sente Univeralty of New York
School of Mediclne
Syracunne, N.Y.

Porfod: 1975

Fumding: 510,000

The Effectiveneas of Far Pratactorn _in Preventiyn Tempnravy Threshald
Shifra

Several differant ctypen of fonert car protectors will be cvaluated
in difforent induatrial environments with regand to their capability to
prevent femporary Chreahold ahiftn,
fponmar: K. A. R, Cotrperatien
Inventigator:t L. H. Roynter
Paparcment of Mechanical and Aarodpaca Engloeercing
Horth Carolinn State Univeraity
Ralatigh, N.C.

Parladt Juna 1977 tao September 1978

Funding: §4,000
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NIIL (Continued)

Collaburative Besearch Prograe_In Heonatal Develepuent

Eastabilnhment of a collahoratdve propram of research in
neonatnl developoent between the Perinatal Clinleal Research
Center of the Department of Nepreductive Blology, School of
Medicine and the Pereeptual Development Lahoratory of the
Department of Piycholopy.  Swudies will inchwle the effect of
nofae on the developnent of hearding In premature fnfantua,
Sponsor:  grant Fomdatlon lneorporated

Inventigater: Dr. I. B Weluwer, V.o A, Binzley
Cane Weatern fleserve Undvernlty

Perlod: 1975

Funding: 520,000

This study will examine four or flve different ways of
nasking tionitun to be used as rellel procedures for thin malady,

Spongor:  Hurdock Clinrltable Trust
Mudical Rencareh Foundation of Orepon

Investipator: Dr. Jaeck Vernon
Rreapge learing Henearch Laboratory
tnlveralty of Orepon
sichool of NHedlcine

Tertedi  September 1977 to Seprember 1940

Funding: $180,000

Audfometrie & Phynivlogie Correlates ol Hoiso Swneeptibflity

Thin project tepreaents a continuing dnterdinciplinary effort
to develop elinfcally unclul audlonetyle and physiolople nereening
tontn for detecting nedae susceptibllity in husan subjectn,  The
projeck is desfpned to lavestigate correlations botween mndfometric
and hormoaeemegabalie renponse patteran to neine atress which will
ultimitely elucddate the meclumioms wherehy some fndividunly are
mope prone to develop nolse=induced hearing loss then otharn,  One
procpdeal wae of noeh teatn would be to screen enpleyeen working
in notay environmentn to allow manngement to toke appropriate
protective ackfon to prevent both soloe=induced heariug Anpadrment
amd nlrens renponnen,
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HINL (Continucd)

Sponaor:  lHockefeller Foundatlown
Inveatipgntor: A, Aothony, P L. Hichnel

I'enn State Univeroity

Phyniology Group

Environmental Acouwstles Lobotatory
erlod: 1978 (completfon date)

Tundlng: 975,000 (over 3 year perlod)

The Effectn of Exponure to liigh Holne Leveln On Employees In
firvaral Typen of Tndustrial lnvivenmentn

Thin orudy dealt with the effectn of nofse, 05-%0 d1A, on
employeen in Lmdustrial environments and the effcctiveneno of
exlinating hearlng conservatblon programa.

The tesults, similar to those of laughn, Robinwon, NIOSH,
and Panschier-VYermeer indleated that 10 vo 12 yenca of exposura
to a dnlly Leq of 89 dBA, causen meanucable heardong lons at

A kilz.

Sponegort  Reckefeller Foundation

Invastigator: L. Il. Royster
Depey of techanical & Acroopace Enginecring
Horth Carelina Stata Univernity

Fariod: March 1974 to Decembar 1977

FPunding: $41,000
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HOR=AUDITORY NEALTH EFFECTS

Bifecta of Paychonociul Stroess aml Noloe on Realn

The aim of this study wan to determine whether pnychenoctal
strean of polwe acutely and chronlcally producens chanpes in renin
acecreblon, salt metabol lpn, and blood preasure In unnnesthec lzed
mice and racs. Acute animals were exponed to thirty-mlnute periodo
of "open~[icld" otrees, fear-induced ptredas (exponure to tralned
fightern), or bolve, alter which they were cxsanguinated by
decapltation; rveain activity, concentratlon, mul subnttate were
meanuyred,  Chronle anlmala were ovubjected to crowding, tercitorlal-
confllct situatlons, or intermlttent podue; they were monltored
for blood preanure, sult boalance, plasma clectrolytes, aml renin
parameters.,

Sponpor;  Amerlcan leart Ansoclation, Inc., Michlgan Heart
Annociation

Investigatort Dr. A J. Yander
Undvernlty of Mlelhigan
School of Medlcine
Aun Arbor, Hichilgan
leriod: 197H

Fundlag: §12,000

Cytophatometric Analynin of Neuroclombeal amd Adrenocortical Changea
in Noinn fitraonol Ratn

The main objective of thia project wan to deacribe the nature
nnd extent of hiatophysiolopical alterations In sslected arann of
tha brain Iin neinc-exponcd animale usluyg combined techniguen of

hintochemlogry aml absorption mlcrompectrophotometry. A nupplemental

alm wna to inltinte investlgatlons focuned on descrlbing relagton-
nhipn botweon events in braln and annoclated pathwoys with hinto-
chemdeal changen in the adcenal cortex, Ib wan antielpated thoe
avarall dacn would provide valuable lnaight inte the nature of
fnhibitory-protective naural mechanlomo of the nervoun nyatem.
Sponanot!  Rockafeller Foundatlion

Invantigatorn? A, Aitheny, R, Farwsll
I'enn knte Uolveraity

Perlods 1975

Funding: Unknuwm

c-1
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PSYCHOLOGLCAL AND PERVOHMANCE EFFECTS

Evaluation of the Acousticul Environment of Claswsroomn

The Environmental Acountlcn Loberatory and the Archliectural
Logineerling Department conducted an interdiociplinary study chat wan
directed toward the development of an effective method [or evalunting
the varlous aspects of human perceptual responne to nofse In the
environment and, in particular, in the cloaoaroom,

fiponoor: Rockefeller Foundatlion

Inventigators: P. 1. Michael, I, F. Klagabury, G. H. Llenvenue
Penn State Unlvernity

Period: 1975

Funding: Unknown

Pflfocts of Froewny Holme on leariog Level and Academic Achlevement
of Childran

In thiw study, Stato achicvement teat oceorea of children in
alementary nchoolns near frecways will Le examinod and comparcd to
thone of children with aimilar soclo-cconomle backgrounds in achools
not expoacd to fraaway nokse. Holne measutements wlll bo taken
in tha scheolw, heacing tests will be conducted and community nolna
lavala will ba determined.

Gponport Californin State Coversment {financial annlntance aloo
from ROT/Fedaral llighwny Adminintration)

Investigator: Pr. Jerome Lukan
Californin Departwent of Huoalth

Period: July 1977 to January 1979

Funding: 52480,000

Lffact of Holsn an Bducatiaonzly Helated Tasks 1n a Puhlie HBchool

Purponat  To atudy tha effects of elevated nofise levnls upen
parlormance of taskn of auditery diacrimination, viaunl-motor
paciormancn, and viaual dimcrimination.

Subjecta: 85 children enrolled in £1fth and aixth grade lavels
in regular academic classroomn necved an mubjecta,

C-10
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PSYCHOLOGICAL EFFECTS (Contined)

Methudn:  Each classtoom wan evaluated [or o period of owo
weekn==ona week under normal amblent nolse levels and one week under
mnblent plua 15 db,  Order of nedse conditlono wan rotated. At the
close of euch achool day the children were given three teatnd
mulltory dlsecimination (comparioon of pairn), viaual-motor (putting
dotn in civelen of varloun sizes), and visual diserimination (visunl
nearch tank to match paicn) tasko.

Findinga: Larly asscssment of dota Indicaten oelae han an adverse
ellcet on auditory discrlminntion amd visual diserimination. Resulto
aro are not yet coneistent with regard te visuwal motor perfermnnce.
Sponport Wichita City Gevernment, Kanoos
Invostigator: Profl, K. L. McCrookey, J. 5. Devenn

Hiehita State Unfveraity
eriod: 1976

Fundingt Unknown
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COMMUNI'EY OR COLLECTIVE RESPOHSIE

The Bffectn of Electrlenl Holae Sourcen op People

Hoine from Lrapneformerd and power llnes fs the principal
concern., The effecep of nolse will be studied through laboratory
crporiments, behavioral rebponse-awakening {n the hope, and an
attitudinal comrunity ourvey,

ponvert Electrical Power Research Inotitute, Palo Alto,
Tnventigator: K. §. leavnons

Bolt, Beranek and Hewman

Cunogn Pack, Callf.
Period; February 1977 to Fall of 1978

Funding: $200,000

Hofpne Effects of the Concarde on tha Community Surreunding JFK
Interpationnl Arpurt

Sponaor:  New York Port Authoricy
Invontigatort Br. Joamea R. Younp
Stanford Rescarch Inatitute
Menlo Park, Calll, 94023
Farled: 1977

Fundingt Unknown
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ADSTRACT

The Federal Hoise Effects Research Program was decumented
and reviewed., The program expanded slightly over the last few
years, with more agencies participating. The program 1s reasonably
comprehensive and in general coordinated with no unjustified over-
lap of efforts,

Rescarch needs to support and Justify regulatory and standards
requirements were fdentified by the Panel as beipg of the highest
priority. Satisfaction of these relatively short term  goals
vith present budget restrictions could jeopardize long-range
basic research needs to understand basic effects mechanisms, To
satisfy bath requirements, the Panel on the average recommends
an increase of the overall Federal nolse effects research budget
of 40%,

The Panel recommends several specific rescarch topics for
high priority funding, Some of these recormendations are the same
ones 11sted among the 1974 recommendations, and the Panel was con-~
cerped about the only partial responsivencss to previous findings.

Among the areas requiring additional support are effects

of noise on sleep, and community or collective respenss, The

ares primarily requiring additional support prisrity and clarification

15 the area of non-auditory health effects, since no major well

planned program for this area was apparent,
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