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I. PREFACE

Thts repot*, has beencompiled in response to the reguirementw that
the Administrator of EPA:

coordinate the programs of ell Federal agencies
relating to noise research and noise control... [and)
On the basis of regular consultation with appropriate
Federal agencies ... shall compile and publish, from
ttme to time, a report on the status and progress of
Federal activities relating to noise research and noise
control. Thts report shall describe the noise control
programs of each Federal agency ....

In addition, the Quiet CommunitiesAct of 1978 directs the Administrator to
support, '%.. investigation, development, and demonstrationcf noise control
technology for products subject to possible regulation .... " by direct
Federalaction." Thlsreporthas beenunderi_keninpartialfulflllmentof
these _vo responsibilities.

The report continues the process of reporting Federal activity in the
research, development, and demonstration of noise control technology. A stmtlar
previous repor_ ts Federal Research. Oevelommentend Demonstration Proqrams tn
M_¢htnerv _nd construction N91se_by the Faders] Interogency Machtner7 and Con-
strut=Ion Noise Ross=roll Panel. published In 1978. In 197g, e symposiumwas

, held to dstemtne what the technology ne_dsof the private sector are, and the
pmceedtegs ware published under the title Noise TechnaloqyReseere._Needsand
the Relative I_les of the Federal Governmentend the P_tvete Secto._r."

•NoiseControlAct of 197Z,as amendedby the QuietCommunitiesAct of 1978.

_ee Bibliography, Section on EPA
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ZZ. SCOPE

Thascope of this report ts l_mtted to resaarch, development, and
demonstration of _echnology of Industrial manufacturing, mtnlng, and ccntruc-
tton equtpmen_go control occupations2 8nd envtrenmsntsl notse, and the repo_
consists of descriptions of projects of Federo; agenctes that fall wtthtn chts
scope. Only prodscts =ha_were ac_tve, recsn_l_ completedoor Impendingas
of January 1980 and reported by the Federal 4genctes are described, and only
publlcaC_ons that sppoared tn 1978, 1979, or 1980 are 11s_edfn tha biblio-
graphy.

2-1
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Ill. PURPOSE

Thereere s numberof purposesfor preparingthlsrepor'_on researchin
noise control technology. Itwill encourage ¢=mmuntcattonas well as dissemina-
tion of research reeul_ amongFederel agencies. It will provide informs=ton
= support Federal regulatory sgen=ies in their enforcement efforts. It will
inform the private seotor of Federal research a¢_tvtl:y and support dtssemtns.
_ton of _he results of Faders] research m _he private sec_r.

l 3-I
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ZV. SUHHARY

Thts compilation of Federolly sponsoredresemroh projects tn the areas of
Industrial memhlnery,mtntng, end cons=rue=Ionaqulpman=fncludes morethan 35
projects by 12 Fadarol agenmlas. Twenty-sevenof theme projects are being
performed by 16 contractors and subcemtractors. Three contracts are to he
awardedseen. Five projects involve tnteragency agreementsend oust shoring,
and four =f the tnteragency agreements fnelude EPA.

.The tote1 amountof moneybetng spent on projects for whtch tnfomatton ts
aval|amie is oaout $8.1 mt;lton.* The 8uremuof Mtnessponsors contracts to_altng
morethan $3.6 m1111en,whtch accounts for about half of the to_al being spent.
The Deda_tmentof Energyhas t_o projects with more than $500 thousand devoted
to them.end_%08Hsponsorsthreeprojectsfor e to,1 of s11ghtlylessthanS500
thousamd.USDA.EPA.the Corpsof [nglneers._HA. _aA. _A. and NSF account
for the remaining expendt_urem, whtoh range be_emn $108 end $300 thousandfor
each agency. The tote1 moneybetng spent end the numberof projects for each
agencyappear tn Table 1. Ptgure I provides bar cherts t_t pemtt comparisons
to be qutckly madeamongogenc_e_.

These research projects cover a dozen _ndustrtal activities Including bostc
natural rmsouroem{e.g. seal mtnTng), tntsrmed_sts industrial products (e.g. tsx-
ttlas), and f_mol dmmndconsumer products (e.g. furnlturo). The Industries
studtad by thasm projects are sho_ fn TablmZ. The types of resooreh tnvolvad
maybe classified trite three catagor_ss:

s Perfuming notse aemuamects or developing guldollnem

a Developing and/or demons_rotlng nelmo control for emlsttng technology

• Developing and/or d_monstrot_ng Innovst_vmnotso technology destgns.

Soventomnof the projects _nvolve psrfomfng no,me assessments,flftean tnvolvm
devaloplngcontrolsforexistingmoohlnas,end clevemInvolvedevsloplngInnovo-
ttvm notsm al_tement techniques.

Tablm 3 Identtflem end eategor_zem each of the notmotechnology rasooroh
_ro_outs described In the report. The fndustr_al group thor has surprisingly

tttle _ork going desplts _ts l"mpor_noefn the economyof the U.S. ts monufoc-
tur_ng.** I_ZOSH,NSF, HASAoand _A In fts joint project wtth the Nov.vore

*T_ts moneyrepresents neither epproprTat_ons for FY 1g80 nor opproprtattons for
anyone .vs=r. _t representst_e tstoldollorvalueof pro.loots In progress In
FY I980. Thedo11_'r volua of _ project moy tnvolvm several yours of appropria-
tions or Just one year of appropriations. A pro:loot unde_oy fn FY 1980 may tn
fact be supported by FY 1978 and FY 1979 funds. The follo_tng examples serum to
111ustrotc thts _tnt. A Jofn_ EPA/TVAproject Is underwayIn FY 1980, ya':. EPA's
contribution comesfrom FY 1978 and _ %97gappropriations. A project of the
Corpsof [ng_nemrelnvolvfng shielding of structures from impulse noise ts funded
at $185,000 and covers o fTve-yeor per_od from 1978 to 1983.

l

*_Tho term "manufacturing" Is used horo as It _s defined In the Standard [ndustrlel
Clemm_f_cat_on_anuel (See Toblm;! for reference). The term "_nc;u_es ostol)11sh-
merits en_sgod_n the mechanical or e_em_eoltransformation of motorlol or sub°
stanc_ In newproduots," and tt do_._not tn_lud= ,ogr!.cultur_, m_,nl.ngoconstruc-
tton, or ut_1_t_es,
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I presently supporting projects dealing with manufacturing noise. The total

programsupportfor theprojectsin theseareasis about$824 _housand,
OnlyNASA,NIOSH,andNSFare currentlysupportingresearchprojectsin
manufacturingnoisecontrol. The jointEPA andNavyprojects,as wellas
the joint ERA and TVA project*,are notresearchprojectsbut de_nstratians
of availabletechnology.

} The projectsof the Oepar1_entof Energy(DOE).the NationalInstitute
_:' I of OccupationalSafetyandHealth(NIOSH), the NationalScienceFoundation

I (NSF},and the NationalAeronauticsandSpaceAdministration(NASA)mightbe
consideredoccasions]effort. TheDOEprojectswereundertakento addrmss

r _ nOiSeproblemsthatarosefrompartlcularenergyprojects.The NIOSHand
' NSF**projectswerenot necessarilysponsoredbecauseof needfor noisere-
" _ search,,but resultedfromgrantsto universityresearchersbasedon _he
' technicalmeritsof the researchproposals.Similarly,NASA'STechnology

TransferProgramhas no resourcesset asidespeciflcall_,for noiseresearchers.

The Bureauof Mineshas a well-es_ablishednoisecontrolprogramthat
addressesnoiseemissionproblemsof theminingandmineralprocessing
industry.Programsinvolvecoal,metal,and non-metalminingand include
bothsurfaceand undergroundoperations.

"E]ectric utility is classified by the Oepar'_en¢of Commerceunder the
industrial code of transportation, communication,electric, gas, and sani-
tar:/services. It is not classifiedinmanufacturing.

*'Itshouldbe pointedout that_o additionalMSF projectshavebeenincluded
in theAppendix.TilefactthatNSF hasbegunto suppor_researchin funda-
mentalmechanismsof noisegenerationandIn kinematicsof machinerycould
be considered a significant develapment.

4-Z
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TABLE

FEOERALNOZSERESEARCHPROJECTS8Y AGEHCY

-To_I Cnntrac_.&

Grant Funds._r Prn:l-
Aqenc_ Numbernf Pl-o_ec_s _ect.s Ix _.0.1) 1,2

Agriculture
Forlo= $nrvtcn3 4 $ 50
Sctnnoe andl Educa'_tonAdm. 2 tn house

Ar_ COrpsnf Engtn_rs
Cons=ruction Engtn@ortng3

Rss_rch l_imra_ory 3 225

Enar_
Offtco of Health and Envtron-

_n_al R_earch 2. 77

Solar Enar_ Ruoarch
Znn_ttu_ 2 1036

Envlronmn=sl PrQ_mc_InnAgmnc3_
Offlcs oi' Nols¢ Abcltamen_end

Con_ro13 4 395
Hnsl_ and Hu_n Sarvtcos

N¢_tonal Zns_t¢u_e n"
OccupationalSafet.v and
Hea]'ch 3 480

ZnCarlor
Su_¢u of Hlnas3 16 35Z8

Labor

Mine Safct.v andHea1_h
Acb_tnts_ra_ton I tn house

H¢=_nnal_ronau=tcs and Spane
kdmlnls=r_Ion

Offtcs nf Sp_CSand Terms_:rtal Z_,Applications 1(:S
rl¢_|onal Science Fnunda_ton 1 159

Ncv.v

_¢v_I Se_ SysCe_sCommand3 I 1650

TennesseeVnlle.v Authority 5 1 100
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TABLE1 (cont.}

To_al Con¢_c¢ &

Grant Funds for Pro¢-
Aqency NumbePof Projects Jec¢s (x 10 3)'1.2

Transportation 1 225
FedoraX HlghwoyA_tntsSre-

¢t0_¢

To¢11 $8100_

Note|:

1} Thts moneyrepresents natther approp_attons fop Pf 1980 nor approprfo¢tons
fop any oney_r. Zt _pr_sant$ the cote1 dollar value of pPoJoc¢8tn
progress In P"Y1980. Tho dol]ar re]us of e project:my 1evolve several

', yearsof appropriations or Just mooyear of eppPopHbttone. A pro:le¢_
unde_ey tn FY 1980 may In face be euppoPCadb.v F'f 1978 end 1979 funds.
11_afo11_tng ¢x_plas sarvo_ _11uetret¢ ¢hts p_lnt, A ;Iotn_ EPA-
WA pm_leet ts unde_ey On _ 1980, yet EPA's ¢_ntHbu=ton comesfrom
FY 1978 and Pt 1979 appropriations, k pro_nct If the Corpso_'
Engtnmor_]nvolvtn9 shielding of structures from 1repulsenotes ts

funded at $155,000 and movsr_ e flve-yesr POHod from 1978 _o 1983.

2) Project funds _danttftad do not re.got On-housefunds fir staff, ,,,
3) k group wt¢_1a s'P;'¢lftC eel-so misston hoebeen established, end. mon-

saquently, a sustained programof eottv_ty can be expected st _ls
agency.

5) 0nl.v tmcMnologytransfer pPogramehave beenIncluded. The stasa of
Coorg]e ts also contributing In eddittnnel $110,000 d|restly.and
through ¢hs GmorgteInettsute__ofofToohnoleg.y. - .....

5) TI/A hoe an :in-houseselma groupd_slln9 wlCh envfron_intsl end
uccu_tlonel noles. TVAdoes not support nolse reeae_h pPo.lects es
e r'u io,

4-4



I_GUBE 1. HONEYALLOCATEDFORCONTRACTORGJ_,NTAWARDsFORROaDZN
NOZSECON_OL TECHNOL_¥.

I

l!z

r

I ,

k



'8 AGENCIES

4.4



TABLE2
ZNDUSTRZALACTZVZTZESZNVOLVEDZNTHEFEDERALNOZSERES_RCHPROJECTS

FY 1980

St.andardZnduat_al Classification. Code1

08 foresaw (Fores¢ 5ervtce)

10 t_conlaa pPocass_ng
IZ-12 coal mfnfng

12 cool prepara¢ton

14 quorytng
15-17 construction

2D poultry

22 aex¢t;e (co¢_onan¢ other)
25 Furntaure

33 faPgtng
37 shtwards

49 elc¢¢H¢ power.conventional and wtnd poured

IS_ndard Xndusartal Claas_ffca¢ton.._nual. Office of Hanog_ont and Budge¢, 1972.
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TABLE3 (cont.)

SIC
Su_Jec'c Federal Otvtston or Page
Areas_ Agency Ma_orGrouFF NU_Ilhe_

Ba_t ers USDA 8 5-3
Corpsof Engfneers 16 5-22
Navy 34, 37 5-21
EPA 16, 34, 37 5-2t, 5-22,

5-24
IdSHA 8 5-62
Flea 16 5-24

Foodprocessing USDA 20 5*7
NASA 20 5-64

Texttle and furnt-
t;ure manufacturing NIOSH 22t 25 '5"2go 5130

_Theoeareas ere not based onany s_ondarp classification system; rather, t_ey
ape booedon activities included tn projects, and they are _ken as Indicating
toptce o_ current ln=ere$=.

=Ame,targroup tn the SIC ts the femtltar _-dtgt= code. A"dfvtston tn the
SIC con be denoted b:f • letter and comprisessevere] major groups. For
oxamp]o, 5, C, end D tndtca_e mtntng (SZC10-14), construction (SZC15-17),
and monu/rac_urtng(SiC 20*39), reopecttvely.

_Apro:lot= mayappear tn more_an one subJe¢_area. For example, a proJec_
dealln9 wt=h _eto] worktng machinery(5-21) fs listed under both metal
febrtcotton and harmers because ttts concernedwt=h ba_o and tt to 1toted
wtth the Navy and EP_becauseIt to a Jotnt project,

4-g



V. PRO_ECTOESCRZPTZONS

Theproject descriptions'contained fn th_ section vmro.complleq
from reports sumloted by Fedora] agencies at the request o# the OepuOy....Ass_s_n¢ Am/ntsOracor of the Offtce of Notse Abatemen¢and Con¢ro]oT _P_.
The lnoQn¢was to achteve as far as posstble a un_fom Comet presenting fnfor-
ration I-e_evantto the projects. It should be understood, however,that, with
wtde dlvers]¢y In me'chodsof operation and mfsston amongagencies, achieving
a completely untfom to_t _uld be vf_ual]y tmpossfb]e. The project descrip-
tions fop eachagency ere preceded by a brtef _ntroduc¢ton describing howthe
pr_jectJ ff_ fn wtth the mJss]onof the agency. Since _e projects described
4n the t'epo_ ape based_nly+oo responsesto reques_ fop tnfo_tlon, It wee
1nay]cable that someprojects would not be reported. However, ]1: Is very _lke]_'
that on]y a sm]_ percentage of the _ota] popu]atfon ot projects has escaped
_nc]uston tn this report.

$ol
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DEPARTT_ENTOFAGRICULTURE(U_DA)

Researchtn notse ¢on¢_ technology ts. ¢oncluc'_edby _ br_nchesof
USBA,the Fores_ servtca end _he $ctence and Edu_ton Administration (SEA).

Th_ Forest Settee has b_ responslbt_t_'.tesf.hs_ requtrea comrnt"_entto re-sa,,rch _n nolse con_ro1: n_nag_n_ of the nation,,1 forest: system end t,,ch
ntcal assts_flce to stJzte and _Hvotel.v manage_forests. Zn_nsgtng the
nat_onsTforest systm, the Forest Service must ensure _hl_ multtple uses of
_hQns'c_onalforests do not conf'ltc% for oneuse o_ the forest m_st De
controlled to the ex'cant cha_ tt Interferes wtth oCher uses. S_nceno_se
Is an envlronmQn'calfactor fmport_n_ to fores_._nog_ent, the Forest
Sorvtoe under_kes work to fulf_ _hts function. Zn-houses_udtes are
currently being per'_ormod_t th_ EquipmentLlbor_t.or.v of Fores'_r.vResesrch
tn S_nO_ms, C_tfornt_.

The Science and £duca_._onA_ntstro_on (SEA) h_s the responslb_H_y
for provtd_n_ research s_rv_cH andtechnical asstsCJ_ncs¢o the en_tre
agrtcul_.urol comr_unt_y. Thus, SEA_us_ be eb;e to _sstst the agHcul_.ursl
c_m[nun11;yIn conC,Po11_ngenv1_n_en_1 no'Ise snd In oontro11_ngthe Impact
of notes on '_hee_ployoes engaged_n agrtcul'_urel production. The sctence
porCtonof SEA_s conceded wtch developing na_se ¢on_'ol _¢hntqu_ for
the p_coss_s of agr_¢ul_ro_ produc¢ton, and the education porCton of SEA

fs.ooncer.__t_ dtss_n_nat_ngme lnformt_on to the sgHouttura; oo_r_n/_y.[n housesOud_esare ¢urren¢l¥ being perf'orm¢cl_t _ISEAResestch Ubor_CArtes
of the AgrtculOurol Research Settee tn Lubbock,Tex_s _nd Stonevtlle,
Htsstsstppt.

5-2
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....; PROJECTDESCRIPTION

TITLE: Methodsto improvethe acousticalqualityof urbanenvironments
by use of forestvegetation.

OBJECTIVES: To determinewaysin whichforestvegetationinfluencessound
attenuationthroughbasicresearchon the relationshipbetween
componentsof urbantrees-canopy,treebole.end forestfloor--
and soundettonu=tion.Hodelswillthenbe developedto deter-
minetoCalattenuationpotential.Researchwillalsoinclude
effectsof topography,aCamsphericconditions,and urbanstruc-
tureson noiseattenuationpropertiesof urbanforests.

ACCOMPLISH-
MENTSand

! STATUSAS OF *

i JANUARY1980: A numberof basicstudieshavebeencompletedon theway inwhich
, componentsof unbanforests_andsinfluencesoundattenuation,
:: The generalconclusionis thattreescan be effectivein reducing
:: noiseif theyare plantedin sufficientlywidestrips. Spacein
: urban areas often reduces the potential to use trees to reduce

noise. However,whenusesin conjunctionwithtopographyand
physical structures in urban environmen¢s,trees can contribute
significantly to noise control.

SCHEDULE: StarCtng date--March 1976; completion--March 1981.

FUNDING: USDAForest Servtce: SSO,O00/yemr.

PROJECT
OFFICER(s) HowardHalverson, Project Leeder, USDA/FS(814-723-1935).

GordonHtesler, ProJect Scientist (814-723-1935).

SPONSOR(S): USDAForest Service; ConsorCim for Environmental Forestry
Studies; PennState University; end SUNYCollege of Environ-
mental Scienceand Forestw.

TYPEOF
AGREEMENT: ContinuingResearchProgramandCooperativeAgreements

betweenForestServiceand Universities.

INVESTIGA-
TOR: SeeProject Officers.

5-3



PROJE_OESCRI.PTtON

TZTLE: Notse Pollution Predtc=ton f4ethod

OBJECTIVES: Develop s methodwhtchwtll allow Forest renegers andplanners
to pradtc'_ the environmental tmpa¢¢of Intrusive notses common
wtthtn National Forests. Identtfy and demonstrate land manage-
ment and noise abol:emanttechniques _o facilitate ¢ompattbltty
amongvarious activities on public lands.

ACCOHPLZSH-
MENTSand
STATUSAS OF
JANUARY1980: A noise pollution prediction methodhas beendeveloped, refined

and field tested. Reporcsare tn preparation. The methodhas
been presented st several professional society seminarS. Zt ls
betng used by manyplanntng organizations. Afteld denonstra
ttcn of the methodts scheduledfor Nay 27, 1980, near Freder-
Icksburg, VA for publtc and Guvernmantagencies.

_NOING: Zn-house

$POPISOR: Forastr7 Research, EquipmentLaboratory, San 01me=, CA.

PROJECTDESCR_Pl"tOtt

TTTLE: ZrnpoctOf off-the road vehicles (ORV)

OB_IECTZVES: Evaluate notes generated user conflict. Develop s logics1
ORV¢lasstflcetlon system. Mont_orresearch on den_gefrom
ORVs. Advtse on notse snforamnent, etc.

ACCOMPLZSH-
MENTSand
Sl"A1'USAS OF
JANUARY1980: Completed 1n-depth studies of Offorood vehtcle noise, t_s measure-

ment and mtttgstton, endt_s tmpact on No=tonal Forest users.

Prepared a model ORVplan notso slemen_end guidelines for ORVnotesmanagement. Prepared an Inspection s_endsrd for off road
mo_orc.vclss.

FUNDING: In-house

SPONSOR: ForestryResearch,Equipment Labora:oW, Sen 0treas. CA.

S-4



PROJECTOESCR_PT_ON

TZTLE: NoiseReductionof ForestService Equipment

OBJECTZVES:Zdenttfysourcesof hazardousnorseant applyeng4neertngnotse
reductionmethods.

AOOOHPLZSH-
MENTSand
STATUSASOF
J_UARY1980: Zdenttf_edsevere]ptecesoF Forest Serviceequipmentthat

exceedOSHAnoisestandards. Developeda s4]en¢Ingpackage
for _tre campgenerators. Evalua=edforest roadsandtrat]s
maintenance_ut_ent. Currently preparingtnfomatton on
silencing roadconstrue=ton.

FUNDXNG: Zn-house

SPONSOR: Forestry Research,_qutpmntLaboratory, SanORmas,CA.



PROJECTOESCR_PTZON

TZTL£: Noise Reduction tn Co=tonG_ns

0BJECTZVES: To decmrlntnemethodsof reducing no_se tn cotton gins.

ACCOHPLISH-
HEHTSand
STAllJS AS OF
JANUARY1980: Noise control - Lubbock,TX. Treo_ent of o small-scale ofnntn9

systm w1'¢hocous¢Ioel m11 and cofllng Insulm¢Ion _nd spoclol
long-brustle doffing brusbis reduced noise ]evmls tnstde the gtn
work area by abpraxtmotoly 6 dSA. A doctblo roduo¢ton of thts
mogn1¢udorepresen=s a hlghly signlf1¢on¢ 50 percent reduc=1on
tn soundpressure level ande 75 percent reduc¢ton tn fndtcaCed
soundpowerlove1. Those results documentohm po¢en¢tel for
reductng worker exposurQ¢o ¢o¢¢ongtn noise by engtnotHng
control methods.

Rnduc¢_onof seed cottJ_nconveyancenolsa - $tonev111m_MS. The
....... soous¢lcal technology n_oassary to eliminate the nolsc prQdu_od

by ChQpneumaticconvoy=neeof seed ¢o=¢on_e developed. The
most effective acoustical trostment, on elbow Internally lined
wtth vul_ntzed rubber and externally ltn_ wtih flborglals and
1sod, reduced the nolso level about 38 dOA. Other tre_taentl
that pPovtdedsmeller rmducttonswore developed. Flold app11¢s-
tton of th|s _¢hnology w111stgntftcontly lo_nor,thc notse
levels nest gtn employees.

P_duc¢tonofF an notsm - Stonsvtllm| HS. HoChodsto reduce the
noise produces Dy low-pressure fens In 91ne woreldovolopod.
Acoustics1 mufflers and _nsulit_on reducedthe noise levels to
10 dBA _67_), whoroooon airfoil-type centrifugal fen produced
16 dBA(84¢) loss nolso then dtd a ¢onvon=tomalvano_xta2 fin.
Znoddltton, the otrfotl-typo fan used abou_20_ less electrical
onorg.y. Thts _mprovement1swore the no_salove1 near =he gtn
omployc_s.

FUNDZNG: _n-House,

$POHSORS: Agricultural Resesrch $ervtco, USOAResearch Laborotortes tn
Lubbock,TX ond E_onev111e,H_.

i



PROJECTDESCRIPTICN

TZTLE: Notss Reduc=tonfn Pou;:¢ryPrccasstng Plants

OBJE._'XVES: To dgeermfnemthods o¢ reductng notsa tn poultry procssstng.

ACCOHPLZSHo
HEN*IS and
STA_$ AS OF
JANUARY1980: Preface completed. Publfshed repor¢ on redu¢¢_onof norse

f_m seaemtnJac¢ton _see btbltographyJ.

FUNDiNg: In-House.

SPONSOR: Agrtculeural ResearchServfca, USDAResearch Laboral:ory,
A_hens, GA.

_t
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DEPAR_ENTOFDEFENSE

Oepart_nentOf The Army
Corps of Engineers

TheCorps of Engineers of the U.S. Amy fs responsible for the
construction of At_v bases and Atr Force bases involving =hedestgn of buildings
on ArmyandAir Force bases, operation of Armybases, and master planntng for
Army bases. The AmY ctvtl worksprogramts separate and dtsttnc¢ from tts
mtltaaw-related operations and Peoetves its owncongressional a_proprtattons
dtsttnct from =he annualdefense budget. TheAmy clvl] worksprogram tnvolves
such scttvfttes as the dredgtng of the nattons harbors and rtvers, construction
of hydro-electric d_s for e]ecl:rtc energy and flood control, flood control,
and congressionally delegated responsibility, over all construction involving
the morton's waterways.

TheConstruction Engineering ResearchLaboratOry (C_L) as a
laboratory of the Corpsof Engineers conduc_sresearch on manydifferent aspects
of notse, providing support to the Armyfor both the mtlttaw opers¢tons as

: wol] ss the ctvll publtc works projects. C_L lS t_e only acttvlty wll:hln the
Army engagedtn environmental noise research rolattng to the suP:lacematter
of thts report. Its noise afforCs tnvolve manydtfferent aspect. Develop-
man¢of master plans enCalls planntng for envtronmsn_l notsa, whtch Includes
onvlronmsn¢alsssessment, land usa plsnntng tn =he vlctntty of Amy Bases, and
Ersdto:tng and mt=tgattng notse tmpact. CB_Lresearch suppot_Jthis effort.
_,arCtcular ¢_phlsls is given _ predicting and mitigating tmpcct from sources
untqun to the Army, artillery, small arms, holtcaDtsrs, ground-t_-ground
rockets, and, ¢o soresextant, trockaa vehicles. Theseunique sources are also
gtven particular consideration tn resmarohon acoustical dsstgnof buildings
for mitigation of notsa frm these sources. Notsegenerated by constPJotton
acttvtty ts not a problm untque to the Ate, but, since sucha large part of
the Co_'s sctlvltyinvolvesoonstruc¢ton, control of notse generated by con-
structton is also s part of research programof CERL.

Thsro are ethan noise research activities unde_ay wt=htn the
Amy, but those ere areas other than machtnew ,lfld construction. There ape
also noise control effot-_s under_ay wtthtn the AmY such ss the envtror_snt_l
tmpoct assessmentandnoise control activities of the Army (nvtPo_enCal Hygtene
Agencyof the Amy's Health Servtces Com_nd, but these efforts are not
classified as ressaroh.
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PROJECTOE.(;CRZPTZON

TZ_.E: Htefga¢ton of Blest Norse _th AqueousFoam

ODJECTZVE: To tnves¢tgaee the reduction of blas'c noise whenthe explosives
are covered wteh a _a.yQrof aqueousfoam.

AOC_t_PLZSH-
H_ITS and
STATUSAS OF
JNtUARY1980: The use of hfgh expansfon foam (250:1} has been fnvesefgaeed for

bare charges and sca?lng laws developed. Reduc¢_onsof 14 dB
on e one-poundcharge end g dBwf_h e f_ve*pcund charge _lre
achieved. Lowerexpansfon Foam(30:1} end bulled charges wfll
be tnvesef ga_¢d.

S_SDULI_: S_r¢tng date was Hatch 1979; oomple¢londaceSepeember1980.

_NDZNG: U.$. Amy Corps of Engineers: $60,000

PROJECT
_IGZNE_'_: Dr. R. _ep¢¢, Prtncfp¢l Znvoe¢tgator 217-352-6511

SPONSOR: U.$. Army Corpsof Engineers, ConetrucefonSngfneaf'fngReeeerch
L4borAl:ory, P.O. aox 4005, Chcal_tgn, _L 61820.

5-9
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PROJECTDE_;CRIPTION

TcTL£: Shielding of St._JC'curesfrom Impulse Noise

OBjE_I"ZVE$: Todevelop met.hodsto reducevtbrel:tons and ol:herwtse shte'£d
sCPuoCureoccupon¢sfrom secondaryeffecCs of tmpulsmnotse.
Sul_taydata lndlco¢e l:ha'cscructure vibrations end secondary
noises are _cheprtmor.y factors oonCrthut_ngto the adversere-
sponse¢0 _mpulsenotes. Stmplameansto mtl:tgate thts tmpac'¢
wtl] reduce complaints andadversepub;to react.tons.

ACCOMPL_SH-
M_TS and
STAI_SAS OF
J_UARY1980: The tos¢ s'crucCureha:; beenconstructed and lns¢rumentod. The

notes source to produce the sys¢e_¢l¢ 1repulsewavefoms ls the

CERLbt_xtol shocktms¢ facility. A sac of 1repulsev_vafoms .has been developed. Base]the dace have bHn "oakenand ar_ cur
ren¢ly anal.'.tzed. Of particular _nceres¢ are Chevibration
spectra of vortous $'¢ructural mmllbers.

SCHEDULE: Stortfng dot".e_s October lg78; tempi:satanexpooCed_n October
1983,

FUNBZHG: U,S. Amy Corpsof Engineers: $165o000o

PRO_IE_
OFFICERS: Dr. P. O. Scho_r, Principal Cnves¢tgator, 217-3S2-65_.1;

Dr. S. g. Hott_an, AssOciateZnvoo_tgator. 217-352-6511.

SPONSOR: _J,S.Amy Carp- of Engineers. ConscPuc_tonEnglnoorlng Rose,rob
Laborator.v, Pos_Office Box4005, Champaign,II. 61820.

PROJECTOESCRZPTION

TXTLE: EPA/CF.RLConst_c¢ton S_to Hotae Cohere1Program

OB_IECT_VI[S: See sec¢ton on Envtror_an_al ProCec=lonAgencyfor o descHp¢ton
of th_s province.
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DEPARTMEkTOF DEFENSE

Depar'l:man_Of The Navy

The function of OepartznentOf The Navy _s the Poseorch, development,
daolgnt acqulst¢ton, and 1fro cyc]e support of sh_ps and thetr tns_lled
equipment. Notse ts an tmpor_nt aspect of sh_pdestgn and operation tn _o
aspects. The radlus of deteo_Ib11_ty by sounddetection devlcea mu=tbe
minimized, and shipboard personnel are conttnuousTyexposedto notso, The
Navy thus has a continuing needto mke shtp operations quteter and
evaluate effect3 of notse exposure on shtpboo_l personnel. The Naval Ocean
Systms Can_er end the Devld WoTaylor Naval Shlp Researchand Development
Center hove porfomad ex_ens4ve research for tru_'/_v_.

5-11



PROJECTDESCRZPT_ON

TtTLE: Qutettng of Shipboard Hechtnery

OBJECTZVES: The developmentof techniques for reducing the notse generated
by shipboard mohtnew a.t fCs source end for Interruption Of
tts transmission path. Detem_ne acceptable notse levels at
vartous _ooattons w_th_n the sMps and at shore f'ecll_tteso

ACCOrdPLZSH-
MENT$and
STATUEASOF
JANURARY1980: Proceduresand meesure_entequtpmeni:zmebefng developedand

evaluated to detemfne accep_Ple levels of envfror_ental
notse on buell shtp and at shore fac_Httes chat mtnlmtze
a) susoept_bfltty to hearing damage,b) Interference wtth sleep
and comfort, and ¢) tnter"Ference*_h effective speech¢omunfco-
t_on. A news_nda_ for meesure_entprocedures and ¢r_terta
for shipboard equtl_en¢ _s being prepared and w111 be tssued
la_e summerOF 1980.

Effort fs Jn progrees to correlate shJphoor=nolse levels
exposurew_t_ effects on personnel go,romance (s2eep, comn_Jntca-
tton, heartng d_moge,and aoml'or¢). Thts fnform_C_onhas been
sC_t_s¢_ca11¥anolyzed and trends developed to pPedlct the
responseof personnel to"notse. A report hoe been published.

An tnvest_gal:ton ts undenvay_ detemtne whether hoor_ngpro-
tectors usedon Navyshtps Interfere wf_ the ah_ltty of
engineering personnel to aurally detect n_cblnerY m_lFuncttons,
Experimentsare tn progress to _esure ¢_e a_fect of heartng
protectors on the abtl_ty of personnel to detect, fdentt_*y,
and leo=to source of mach_newnoise. Laboratory evaluations
are unden_ayustng _4pe recorded sounds_rom vartous shipboard
loca¢tons. A progress report on t_e laboral;ory evaluotfons wtll
be tssued by $ept:_Per 1980.

A study hes been _nttfated to datem_ne whether Hmt"cs need to
be placed on the 1nfrasoundlevels o_'_chtnet_.

An efflclent and pract'Ical sh'Ipboordbackf_t syst_ for reducing
the actlve sonar generated a_rbo_e no'_selevels transmitted
through the hull tnto shipboard spaces ts being developed, An
fmprovedtransmission lass moterdel hoe been developed.

Hotbedsfor qufetlng sh_p ventilation systems that can be ff¢¢ed
fnto available shipboard space ere betng Investigated. The use
of hone_comPmoter_al an the ta_l coneof the fan rotor hue been
dmonsCratedas effective fn reductng _oth tonols and b_oadbcnd
norse.
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Quieting of high pressure air compressorsis being developed.
Newquiet design reed values have beendeveloped, andmufflers
are being evslueted.

A less expensive and lighter weight airborne noise control
treatment than previously Installed on ships has beendeveloped.
The treatment of shipboard bulkheadsandoverhead structures
uttlizes a specially developed flexible lamtneCeof glass cloth
andMYLARftlm (TUFFSKIN)over fibrous glass acoustic tnst_lla-
tton provides the sameacoustical absorption as the old syst_.
A $90,000 saving per shtp wlCh e *eight reduction of 3 tons has
been achieved on new construction Frigates.

SCHEDULE: The U.S. Navy Airborne Noise Qutettng R&DProgram ts a long-
tam program wtth numerousspectftc tasks as described above.

FUHOING: It ts difficult to separate the fundtng dtrec¢ly related to sir-
borne noise from that used For redaction of other types of
noise which affect the ships military chsroctertsitcs. The
approximate U,S. Navy funding related to airborne noise is
$1,500,000pep year,

PRO_ECT
OFFICER: S.H. Blezek, Naval See SystemsCo=mend(SEAOSHB)

202-597-2464

TYPEOF
AGREEPIFJ_: Task asstg_enCs bo various U.$. Navy laboratories endcontracts.

INVE._'rI_-
TORS: NavalOoeamSyst_ Center,Ssn Dl_oo California;DevldW. Taylor

NavalShipResearchand Oev)lo_en_Center;variouscontrac_rs

PROJECTDESCRIPTION

TITLE: FederalShipyardSheetHetalShopNoiseCon_l g_mnstrotlon

O)_E_IVES: See sectionon Enviror_entalProtectionAgencyfor o description
of this project.

S-13
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DEPARTHENTOF ENERGY(DOE)

00£ has no o_Jantzettonal unit that ts exclusively devoted to _e
study of the te¢flnalagy of noise cont_'ol. Re'char.,OOEinltta_s studies in
noise control whent¢ appears that an energy project may have an adverse
environmental thrace, _t was tn this fashion that the Wind Division of the
Of'Flea ef Conservat'Ionend Solar AppHca1:lonsbecameinvolved In noise
s_dlas, Slncaenvlronmn+_limpactanalysisindicateda pesslbllltythat
wind energy conversion systsn_sn_y constitute a noise problem, studies were
initiated to assess the extent of the noise affects anddevelop _estgn changes

• or changesin operetlonelproceduresto allevlate.then,The Envlronman_l
ControlTechnologyl)Ivlslonof )he Offlcsof (nvironmnl_lComplianceann
Ovorvlewdoesanvl_nmntel controlengineeringIn response_ controltech-
nologyneeds far all recognlzadpollui_nr_.Thsre ts no groupIn this
divisionspecificallydevotedto noisecontroltechnolo_,but noisecontrol
studieswillbe inl=Ist_ whena nsedis identifiedfor a partlcularproject.

/
i

E
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PRqJE.CTD.ESCRIPTION

TITLE: Sma77WindEnergyConversionSystemsNoiseAssessment

OBJECTIVES: The objectivesof thlseffortare to: I)measurein a con-
trolledand systematicmannerthe noisegeneratedby comner-
¢iallyavailableand prototypesmallwindenergyconversion
Systems(SWECE)beingtestedat RockyFlatsSmallWindSys-
temsTestCenter,Z) makea limltedeffortto locatethe
.sourceof noisefromeachmachine,and 3) comparethe noise
generatedwiththe existingrangeof fedora7and community
standards.

ACCOMPLISH-
MENTSand
STATUSASOF
JANUARY798(:}: Makenoise measurements{tn an area free of 5WECSnoise) as

a function of wind speedwtth andwithout an acoustica71y
"soft" wind shield In front of the microphone.

Generate a noise level maparound representative turbines
in light,"rated,"andhighwinds.

Interpretthe signftcance of the measurementsto noise
nuisancepoCentlal.

Survey EPAregulations, codes, andacoustics literature _o
allow a ¢ompertson of noise data withacceptable nolse levels
tn oamuntty situations.

Noise measurementshovebeen modearound three small wind energy
conversion systems.

SCHEDULE: Star%tngdate was October 1978. Workwt11 be multi-year project.

FUNDING: DOE/WESO:Not identified separately

SPONSOR: Conservation end Solar Applications, Departmentof Ener_

PRO_ECT
OFFICER(S): GeorgeTennyson, DOE/WESD,505-844-4659

TYPEOF
A_REE2_2_I':. In-h:use-

INV_._TIGATOR:OOE/Rock.vFlata: Margaret Htckey, 303-441-1353
Craig Hansen,503-497-4945

: 5-15
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P.ROJECTDESCR_PT]!ON

TITLE: Hotse Evaluation at Wtnd Turbtne Generator Sttes

OBJECTZVE$: To measureend documentthe noise generated by wtnd energy con-
version systems (WECS)at selected wfnd $yst_n sltes, end _e
relate the measurements,thetr analysts, and appropriate noise
¢olerences tote a handbookto aid tn future design and stttng
of WECS.

ACCOMPLZSH-
H_TS end
STATUSAS OF
JANUARY1980: A ?ewmeasurementsof notse at the Hon-oWECSstte at Plm

Brook, Ohto, were made by nettelle ColumbusLai=oratortns
In 1977, Additional nolee measurementswere _ken by tile
NASALawts WtndEne_JyProject Office. These measurements
provided pre]tmtnew tnforTnatten rele_tng the sound level
end spectra to the _EC$oporettn9 power. •

Heesurementend analysts of' soundpressure levels from
severel locations around the MOB-1t_TGsite at Boone,
NotChCaroline, _s started in October 1979. shor'l:ly ol"¢er
test eperettons of the t_ECSb_on. Zt wos found thor rJte
HECSr,edtatton extends from fnfrasound through the eudtble
tenor of the spectrum.

A small technics1 services contract hes been fntttz_ted wtth
PenneylvonioS_tn University for c_puter medeltng of sound
propoge_tonet the HOD-1 I_ECSstte. Puroheetn9 hot boon
tnttietad for specialized ateustto equi_ent required fop
?told measurements. Plans ore botng formulated to develop
e moesuramnt, analysts, end vet/licorice programwhich wt21
provide destgn ¢rtteHo for wind turbtne genereCors.

SCHEDULE: S_rCtng dote was October 2979. Estimated completion date
for fteld noise measurementsfs Jenuow 1981. Preparation
of notse hondbookwill continue into FY82.

FUNDING: DOE/_E.qD:FY 79 $150,000 i
80 ' 186,000

FY 8Z 7OOtOOO

Toni 4n,d3_,ooo

PROJECT
OFFZCER(s): Net1 Kelley, OOE/SERZ,303-231-1013

JamesP. Couch, NASALeRC,216-433-4000, x6152

5PONEDRS: Consorvo*.tonend Soler Applications, Deport_nentof Energy
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TYPEOF
AGREEMENT: Subcontract

INVESTIGATOR:Pennsylvania SCaI_ University
Prof. Dennis Thomson,814-863-1585

O_hers =o be de_arlntned.

S-17
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PROJECTDESCRXPT_ON

TZTLE: Assessmentof the Need for No_se ConSrol Researchon ElecSrtc
PowmrTransfomsrs and Rnec¢ors

OBJECTTVES: To fdentlfy and quantf#¥ needs for no_seconSrol resesrch on
power ¢ransFormersand rn¢c¢ors used by eleeSrtc utilities.
Needsere dsftned wfSh respm¢_to compllanss wfShseats notse
rsgula¢tons.

ACCOMPLiSH-
MENTSN_D
STAl!JS AS OF
JAHOARY1980: A na¢lonal sssess_en¢of She notse lmps¢¢of u¢_11¢ysubsSattons

wtth growthprojections for the n_x_ 20 years and eo$¢ as¢tma¢As
for no_ss control tnchno;ogy has beencomplsSnd. A ffna]
dr, f¢ rnpor¢ _s ¢urren¢ly undsr rsvtnw (See btbllogrAph¥).

SCHEDULE: Ht11 bs samplssed1 _u;y 1980.

FU_DZNG: $67,000

PROdECT
OFFICER(S): _ugIAs Bosllm,Envtronmsn_l Control TechnologyDivision, SOS

SPONSOR: Environment1 Consrol Tschnoleg.yD4vts4an, DOE

TYPEOF
AGREEMEHT: ConCrete

ZKVEST2C_ATOR:David N. Mess
Bolt, Beransk, and NA_mn, Ins.
SOHou1%onStress
CAmbridge,_ 02238
6_7.491.z_o--:
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PROJECTDESCR_PT.ZON

T_TLE: Audlble Nots¢ of Conseant-Speed,Hortzoneel-Axts Wind-Turbine
Generators: A Prelfmtnary Ana13sts

OBJECTZYES: To assesspossfblo norse fmpact of wfnd-¢urbfn¢ generators
CUl,ren¢]y under dave]opalen¢by OOE.

ACCO_PLZSH-
HEN13_O
STAllJ9AS OF
_UARY 1980: Theoretfcal CI_CU_I¢tonshove beanperformedas a preliminary

prediction of notse generation of wind-turbine generators
currently under evaluation and p|annedby DOE. A ftnal draft
repor¢ ts curren¢ly under revtew {See bibliography).

$C_IEDULE: _fll be compleeed1 July 1980.

FUNDZNG: $10,000

PROOECT
OFFZCER(S): Doug)esBoehm,Envfronn_nCalCentre] TechnologyDlvtsfon, DOE

SPONSOP_: Environment1 Control Technolo9_Ofvtsfon, OOE

TYP_OF
ASREI_ENT: Concrete

_NVE$1_C._TOR:Oevfd N. Knnst
8oi¢, 5ar_nek, and Neon, _n¢.
80 Houl_n 5trQct
Cambridge,HA 02238
617-491-1850

!;-15
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ENV_RON_IENTA/PROTECT_Ot_AG_(C¥(EPA)

A ge_l af the Dtvts_anaf Technolo_;yandFederalProgra_ Qf _he
Offtce of NotsaAbatementandCantrol (ONAC)tSto enceurageFederal agencte_
to undertakefntttattvas in _e control of occupationalandanvtronmn_alnetse.
For thts _eeson,ONA(;'Sprojects tn noise consul technologyare nat under-
t_kenalone. Rather, tnteragencyagreemn=sar_ used_ofosCercooperation
endcn_nuntcattenamongagencies. ?he pro3ectsdescribedhare deal wtth
cons=_ctlonnotseand_n_us_ta! noise.

S-2O



PROJECTDESCRIPTION

TZTLE: Fedecal 5htpyord Sheet Hetol ShopNoise Control Den_nstratton

OBJECTIVES: To tdentlfy enployee overexposure_o notse wtthtn a naval
shtpyen_and sheet metal shop, develop a plan of abatement
to reduce the overexposures, demonstrate the availability and
effectiveness of =Patemen_measures, and disseminate the pro-
gram's approach end results amongthe Federal and private sec-
tors. Employeeoverexposure, notse levels, noise sources, end
abatementmeasuresere to be detemtned.

ACCOHPLZSH-
HEHTand
STATUSAS OF ...................
JANUARY1980: A sheet metal shop at the Navy's Charleston shipyard was selected

es the stte for study end evaluation. A study Identifyingl
employees' notse exposures, noise sources contributing to over-
exposure, and approaches to ebotementwas completed. The s_udyJs
repo_ has beencirculated for revtew and ¢_ent amongld_e
Novy+setght shipyards. The following equipmentwss found to
be c=ustng emplo.veeoverexposurest Chsrlesten: bond-
sow, frtc_Ion sew, grtnder, router, shear, ntbbler, end sender.
Fmemthe notes survey, tt was found that employeework patterns,
over-exposures, and mchtne use fetesvetted highly. This
po_tculor ltet of equtpmnt _heroforo applies only 1=. those
conditions oxtettng st thm Charleston shipyard. Charleston
has already Implementedsomeabatementmeasures: grinding areas
_re enelomed;partitions were tns_11ed; severe1 pteces of
htgh nots4_equipmentwere replaced, Charleston ts nowIn the_C?SSlOftmplemend1ngI_u_hO_r'ec=elmondedsbote=nentmeasures,

SCHEDULE: Evaluation and study pndsecompleted. Demonstration phase In
progress. Pro_ect to be completed_y December1980.

FUNDING: ErA: $100,000; Navy: Zn-house funds.

PROJECT
OFFZCER(S): Roger He._nonn,EPA/ONAC703-g57-2126

Richard Patterson, Navy703-692-8604

SPONSOR(S): Office of Noise Abatementand _ntrol (£PA), andNAVSEA,[_epsrt-
melzt:of the Navy

TYPEOF
AGREEHENT" Con_ra¢_

ZNYEST_GA-
TOR: Bolt Bersnek and Ne_an Nova1See SystemsCommand

Cambridge,HA 02238 Oepar_ent of Navy (073)
Paul _snson 617-491-1850 Neshtn_on, D.C. 20367

Richard Patterson
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PROJECTDESCRZPTZON

TZTLE: EPA/C£RLCons=ruction S_te Noise Control Program

OBJECTZVES: To sCudyand dmonstrsCe evatleble ee¢_flt technology and .aentnis:rottve control s ml¢tgettng notse from gene_alconsCruo
tton equlpmen¢. Notse centre] fop a pt]edrtver was selected
for Chts study. Spectftc objectives tnclude adMtntsCra¢tve

"tonsures suchas utilizing btd dooumenl:s¢o require the
struc¢ton con=rector to destgn anti Implements_¢e-of-theC°n'art
noise control measures and to doo_ent the cos1:end degree
of noise reduction which can be accomplished.

ACCOHPLXSH-
MENT$AND
STATUSAS OF ..............................
JANUARY1980: Noise control op¢tonswere de_nstrol:ed at s constru¢'ctonsite

for driving ptles. These options ¢onstsced of designing and
fabricating a ptledrtver enclosure, Ins=ailing an OD1muffler,
applytng s d_ptng ml:ertol to the plles, using soft impact
cuihtons, and substituting e qute_er vibratory ptledrtver for
the s_snd_rd un]¢. Hoise redue,:tonsof epproxtmntely 1O dB
whennmesurlngL,_ were relltzad far Che sCnndorduntt when
silenced. ThQv_e¢o W ptl_rtver woe in addt¢tonol 2 dB
qut@tePthen the s11enoedunt¢.

Thls progrm tn eddt_ton to demonsra¢tn9 no_secon¢roltechniques, sh_i.

1. That the btd documen¢can be a moansfor requiring noise
control _neosuresto be ut111,zed,

2. ;_ha¢e conCrac¢orcan prepare notse ebatemen¢meosures
wtthou¢ ex=lnstvQ tnst_Jc¢ton or use of a ¢onsul_nt,

3, That a ¢onstruo¢ton ¢ontreotor ts ¢opable of p_vtdln9
a Peslts¢t¢ es¢tr_¢Q of cosl:sfor nolse oanl:rol,

4. Tha¢ _ conCroctor wlth ltt_le expertise tn noise control
ts oapoble of designing andfabrt_J_¢tngan equtpmen¢
noise enclosure, Thoughthe _es_ period for thle
d_onSl:l"attonprogramweetoo shore to determine the
pr_duo¢tonttmes for drtvtng p11es ustng the dtfferen_
canftgu_ttons, rough es=tmtes of the coscs to tmplmen¢
the vertous noise con¢_I meesureswere abl"_lned.

The flee1 roper2 ts being wrt_¢en and ts tn droft form. t
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" : ' SCHEDULE= Startingdatewas June1977. Willbe completedin June1980.

FUNDING"
EPA" $_,0(I(];C_L*: $35,0nnplus_n-housa

PROJECT
OFFICER(S): ThongsL.Quindry,EPA/ONAC703-557-2126

Paul Schomer,USA-CERL-ENA,217-352-651l

SPONSOR(S) EPA, Office of Noise Abatemen¢and Concrol and U,S. Army Corps
of Engineers,ConstructionEngineeringResearchLaboratory

TYPEOF
AGREEMENT: Contract

INVESTIGATOR:USA-CERL-ENA Dames& Moore
Champaign,Illtnots Cranford, N,J.

Paul Schomer Fred Kessler
217-352-6511 201-272-8300

i

"Previous work by CERLlnves¢tga¢lng the cost-effec¢ivensss of noise abeCemen¢
nmcsurssamounl:ed1:o$135,000.
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PROJECTDESCRXPTION

TITLE: Analysts and Abatementof HfghwayCons=ruc_tonNo_se

OBaECT_VES: To tnves¢tga¢e the notse assaota=edwith htgh_y construction
¢o demons=re¢ethe effectiveness and viability of tmplmen¢tng
spectfto notse ml=tge¢ton measures and ¢0 developan analy¢tc
model =hat wt11 be used _o accesspoOen¢talnoise tmpac=and
to plan abatementmeasures. Themodel _s to be develob_ for
use by s_te and local governmentsand the prtvaOe see¢or

ACC_PLZSH
HIll'S and
STATUSAS OF
JANUARY1980: A vartety of available notse control op¢tons for use tn htgh

way oonst_Jc¢tenwere demonstratedon stte and Pesu]¢s of the
dmonsOratton are nowbetng sna]yzed A ftrst spproxtmttan
of the prediction model has beencompleted Fur¢her develop
_n¢ of the made1as wail as valldatlon of ¢omp;etede]_nen_s
are nowunde_ay.

An extensive ¢omptla¢tenof tnfoma_ton was bewared regarding
construction noise abatement tree.ants. Znfor_m=tonwas
gathered by literature revtew, discussions wt_ construction
aqutpmenOmnufacourers, ahd Inspection Of nw equtl_nQnt.

Worktngpapers have beendevelopsdthat tden¢tfy typtcal types
of htghwaysanddeftna htghwayand brtdge ¢onstruc¢ton phases.
These ar_ very Important for the developmnt of the notse
prediction made1

The noise prediction model tn t¢s ftnal user form wtll have
the fol;owtng ¢apabt]fttes: 1) reltable pre¢ltctton for lance-
11ne and communitynoise levels by personnel wtth mtntml
acoustical training, 2) notes predtc¢ton techniques for use °
durtng pPo_ect planntng and bidding phases, 3) eva]us=ton of
notse abatemen¢alternatives Involving equip;neatselection and
usage. 4) evaluation of notmaabetment alternatives Involving
scheduling and axts¢tng of activities.tendS) pPopega¢lon
characterts¢tcs prediction over vatted terrain Including
barrters and vegeCa¢ton. Detat]ed souroa emtsstonlevels and
ttme and motion (duty cy¢le) da¢a for Individual pteces of
equipmentwtll be tncluded tn the bankof dace for the model
Algorithms have been developedfor potnt ]the and area notse
sources and geometrical for_s of sourceshave been developed

Numerousafte boundry andacttvtty notse measurementshave
been madea= four different construction sttes throughout the
country. Ttme and motion studtes were also performed. The
ac¢lvtty notse measurementsand the ttme and motion s¢udtes wt1]
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be used as a data base to be included in the noise level pre-
diction mode]. Thesite boundrymeasurementswill be usedfor
verification of the model. Durtng verification of the model,
care will be _aken to assure that the activity noise da_a
base wtll not have been measuredsimultaneously wtth the site
beundry measurementsbetng usedtn the verfftcation procedures.

A demonstration end evaluation of the effectiveness of earth
bevmsas a construction noise abatement technique was made.
Simultaneous measurementswere modeof scraper passbys wtth
microphones situated on both the construction and residential
sides of an earth berm. Stmtlar mecsuvementswere madeduring
e concrete paving operation. Computationswhteh imolude noise
propagation effects will be madeto determine berm effective
heSS.

A demonstration of equtpmantsubstitution was performed. A
potable concrete breaker with an exhaust muffler was substi-
tuted for a stsndard unmuffled breaker, end a potable sir-
compressormeattng the SPAnotse emlsston standard was.sub-
stituted for an older compressornot suJ=Jectco the sl_ndcrd.
An 11 dB reduction was obtained for the quteted breaker and
a 19 dB reduction Ms obtatned for l_e quieted compressor.

A demonstration of =he effectiveness of tnsColltng replacement
mufflers and providing enclosures.for stattcnsry edutl=,snt was
perfomad. Noise reductions Of 24 dB were obtatned by replacing
extst_ng mufflers. Noise levels around a well potnt pu_p ware
reduced by spproxtmotely 7 dO.

All testing, fteld mossuremenco,and dal"_:analysts have bean
completed. Dating fs betng codedfor tmplemencottcn tnt_ the
noise prediction model.

Final prcgru] output wtll constst of a working, Validated, notse
prediction modet In computerized form, end tt wt12 ¢onstst of
a _pol_ dmoumenttngthe p_gr=m including key findings, con-
¢luslve results of the no_Is'esbatement demonstrations..

SCHEDULE: Stsrllng date wos July 1978. Will be completed tn October 2980.

FUNDING: SPA: $100,OOO PHi/A: $225,000

PROJECT
OFFICER(S): ThomasL. Qutndry, EPA/PNAC703-557-2126

Fred Rcmone,OOT/FHi_A202-426-4980

SPONSOR(S) SPA,Office of NotseAbatementand Control and DOTFederal Htgh-
way Administration
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TYPEOF
AGREE_IE_'T: Conl:ract

INVESTIgA-
TOR: Wyle Research

E1 $egundo, California

Wt131m Fuller
213-322-1753

PR_EL'TDESCRIPTION

TITLE: Occup.ttonal Noise Cen_rol (_ectrtcal Senera¢tngPlant)

OBJEL'rIVES: See sectton on TennesseeVel;ey Aut_rtty for a description of
_ts project.
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DEPA_HENTOFHEALTHANDHUHAHSERVICES

Nattonal Institute of Occupational Safety and Health (HIOSH)

NIOSHconducts research and demonstration related to 1:he safety
and healthfulness of _orklng ¢endltlons through i_s system of grants, NIOSH
seeks "Innovative mChodsotechniques, and approachesfor dealing _th
occupational sa#acy and health.' An tlnpor'csn_feature of the mannertn whtch
the gr_n_J ape admtnta_red ts t_et thape ts no allocation of Funds to the
vartous disciplines wtth_n :he ares of occupational safety and health. Con-
sequently, a proposal competes_th all other proposals on the basts of
sot@nitric r_rtt alone whenttts revtew_dby the Sofel:.yandOccupational
Health Study Sec¢1on. However,NZOSHdoes place parC1<:ulare_nphaslson the
area of toni:tel technology amongothers, such as, cause and prevention of
occupational dtsaase and safety, Zn general, grants are open 1:ocompetition
from universities and Other non-p_ftt oPgantzal:tons. Afl:er a grant applfca-
t_on has bean appreve¢lfop fundtng, the pno_eotts monitoredby the Phyatcal
Agents Control Section of _ Con_1 Tac_ol_g_, ,R_Po_: C-inch of the, Robert
A, 7al't _Jboratortas. Contract work ts on;y done to dlssmtnace Information
on notes control technology,
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PROJECTOESCRIPTZON

TZTLE: Rev4sedCompandtumof Ma'_er_als for No_seCon'_rol(R_NC)

OBJECTZVES: To provlde a lts_lno of currently available notsa control
ma_artals to thosa whodestgn notse con=to1 systems. Z_ 'Is
also co be used tn concel_ wtth revised Zndus_rtal Ho_se
Control Hanual (sae Bibliography).

ACCOMPLZSH-
_NTS and
STATUS AS OF
MARCH1980: RevtsodCompendiumhas be_n¢omple_ad.

TheRC_IC¢a_logs _ha come,eta1 notse reduction ma_rta;s
and sys_amsfor plant engineers, Industrial h_lantsts,
acoustical consul_an=s_ndol:hers engaged_n notse contro;.
_ can _ used co dat_rmln_ the ava1_ab111*_yof nols= control
produc_:s,th=lr charac=ar_sttcs and specifications, and _hatr
supply sourc=s. Also _nclud_s_s u _chntcal d_scusstonof
op_rat:_ngprinciples, u=_s, and l_mt_ac_onsof _he praduc_s
l_s_d.

SCHEDULE: S_artqnoda_ was OctOber1978. _11 be ¢ompla_d _n Jul_
1980.

FI_ND_NG: r(I_H: $80,000.

PR0._ECT •
OFFIOEA: H111]m N. _cr,_nn_r:_,J_., NZOSH,_13 684-4442

SPONSOR: NZ0_

TYPE OF
A6Rt_E_4_NT: Con_,,c'C

_tiVF.ST_GATOR:_IT Rasoarch_ns_u_a, Robert A. Hadaon,312 567-4800,
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PROJECTOESCRIPT_ON

TITLE: Textile Industry Noise Technology Research Program

OBJECTIVES: To expendthe body of _echnica] infection available to the
textile Industry for use in detsmtnlng and achieving ?eastblo
reductions o1'employeeexposure _o occupational noises

ACCO_LZSH-
HENT$and
STATUSAS OF
HARCH1980: Thte study Is a conttnu_rc.tonof work begununder a previous

5-_oer greet tho¢ expired tn September1979. The previous
work emphasizeddevelopmentof technolo;y thet could be applied
with relettvely sho_ delays. The present work wtll place
greeter en_hests on long-_rmsolution by control of noise at
its source. Nork in the following arena: (a) Intensive study
of the weavingwith theshuttless loom, (b) weavingwtth _he
/q..v-shuttle loom, ((:) Hog spinning, (d) winding/tonging/
spooling,and _ls¢ing, (e) texturing, end (f) developing
gut_Hnas for dotemintng economtcfeasibility.

SCHEOULE: Starttng date woe December"1978. Will be completed fn Oece_bar
1982.

FUI_DZNG: NZ_H: $220,000

PP_3ECT
MONITOR: _tlltom H. McKtnnmry,Jr., NIOSH,5Z3-684-4442.

SPONSOR: NZO_P_I

TYPEOF
AC_I_EHE_I": Gront

%NVESTZGATOR:Paul O. E_erson, School of Textiles, NotChCaroltna State
University, Relotgh, North Caroline 27650, 919-737-3231.
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PROJECTDESC_rPTrON

TZTLE: Cohere1 Technolog.YOemonstraafon- Furniture Zndustry.

OBJ_CTZVES: To exploPe alteroaafve contPol stPaaegtea and develop an
overa1_ nots/ control plan basedon the best ava/_abla
technology. The ftnal report wfll provfde damonstratfon
of 1;hi ¢aChrlOlOg_yand procedures eJnp|oyad,the reduc¢ton
tn hazarous exposure achfeved_ and a datatled cost fmpact
accounting.

ACCONPLZSH-
and

• i'A_S AS OF
HARCH1980: Hanufactu_tngfa¢111ty has bean salec¢ed for th/s d_onstra-

tfan project. _n-plant m=asuremantshave beanmadeto deaer-
mfnmthe contrfbutlon ¢o the _o'J1 netse envtrenmentmadeby
each mechfnoend the ex¢an¢ of the exposureet each _rk
statfon. Deterred tnfometfon has been collected on the
¢oolfng and operational ¢haracter'ls_:lcs of each mechfne.

$OIEDULE: St_t_fng data _s June1979. W_11be completedfn June 1981.

_NDrNP.: N_OSIt: $;60,000.

p_O.1EL--j-
. HOnZTOR: _111f_.a N. _fcKfnnery,Jr., NZOSH,513-684-4442.

i
SP_SOR: N_OSH

T'tPEOF
AGR_7: Grant

ZNV_ST_GATOR:Franklfn n. Hart, Cen_erfop AcousCTael¢¢ud'res,North
CaPoltna 5t_ta UnfversfW, P_tefgh, NoPChCarolfna, glF-737-2373,
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DEPARTMENTOF THE INTERIOR

The Bureauof Mines

The Bureauof Mines(BOM)conductsresearchto controlnoiseemissions
fromequipmentand miningtechniquesusedincoal,metal,and non-metalmining
operationsand inmineralprocessing.The areasincludedin the scopeof
the BOM programare:

e UnDergroundminingequipment

• Surfaceminingequipment

a Surfaceprocessingoperations

a Measurementof workernoiseexposure

e Technologytransferto privateindustry

All researchprojectsare carriedout by privatecontractors.

Research is dtrected primarily at reducing noise at tts source. Though
a most desirable approach to the problem of excessive noise tn mtntng operations
ls through developmentand use of qutetar equipment, accomplishing this in a
reosormblm length of ttm would requlra very high funding levels and would
ignore the problem of noise from exts_tng equipment. Thus short term research
efforts are prtmordly concentrated on Identifying existing problems and
developing retrofit techniques to control the noise, The cooperation of both
manufacturers and coal companiesis usually sought becauseof the high cost
and limttod availability of mining machinery. The noise controls developed
must ba cost effective, readily implementedon a retrofit basis, and cause
no interference with normal operations of the machine, Current technology
developmentefforts are principally directed at retrofit measures.

A discussion of the programof BOMwould be tncampleth without discussing
Its relationshipto theMiningSafetyand NeslthAdmlnls_ratlon(MSHA).A
Noise RasearmhReviewCommittee receives recommendationsfor research projects
and useLtflem in formulat;tpg tts recommendationsfor rose;Itch to BO@_The _
_ttt_e comprises three-hi.bars "fl;om'BOM-_ll th'_ee membersfrom MSHA. LL7--'-."
Of the threemembersfrombothcrganlmatlons,one memberis chosenfrom
the technical support branch of the organization, another is chosen from
the cool mtntng branch, and the thirdts chosenfrom the metal and nann.
metal branch. Thus, research activities in noise control technology by

JBOMis supportiveof needsIdentlfledby MSHAinspectionactivltlem.
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PROJECTDESCRIPTION

TITLE: Investlge¢Ionand Controlof NoiseGeneratedOurlngCoal
Cutting

OBJECTIVES: TOdevelop practical methodsof abattng the atrboroe notse
generaeed by the cut¢i,g and extrac¢ton of coa] by current
and next-generation mining machines. The airborne notse
gene_¢ed durtng cutting and extrac¢ton w111be lnves¢t-
gated by laboraCow expeHmental techniques as we|l as by
actual In situ tests. A generalized notse predtc=ton model
wtll he developed to lden¢tfy and evahlaee noise control
modifications and redesigns for cu¢¢tng end sx¢rectton
devtcec. Hardware shell be developed_o detemtne the
effectiveness of the changes. This ts a cantinua¢ton of an
ongotngeffort thee has completed ,the laboratory eesttng
phase.

ACCOHPLZSH-
HF._TSAND
STATUSAS OF
JANUARY1980: In Phase I, a laboratory investigation of cos1 autttng

mechenfcsandnoise was compleeed. These expertmen¢swere
performed ustng e 1taut cuettng apparatus (LCA) 1:hc¢oper-
ates over e broad cutttng range speed, The experimental
study established the levels and cherecter of carl cut
tlng nolso as wall as 1is dependenceon cu¢Clng _oI geo-
_trlc and cperatlonal psrmaters. The _ecrotlcol study
es_b|tshed the aeuselfty relationship batten coal fnac_
tart rileChcntSlTllend noise generation, ustng the par_nlltrla
do. requtrad durtng the expeHmn_l study _ fcmulate
an onely¢t¢_l model of coal cutttng noise.

The results of thts investigation suggest that the notse

that ts radt_ted fro_ the coal face during cutttngdcan bereduced tf the proper choice of ¢0ci cutting methoelegy
ts mde. Is is concludedthat ¢oal cutting noise can be
reduced without reductng productivity by cutting coal wtth
bt_J that have htgh values of ¢utttng efficiency and that
use deeper depths of ¢u¢ at slower cutting speedsthan fs
currently being used tn continuous mtntng nmchtnes.

It should be noted t_at slos and deepcuettng, whtch _uld
reduce tn-mtns notse levels, has else been race.ended to
reduce the level of resptrsPle dust a¢ the face and elim-
Inate methaneIgnltlon fro_blt ablation.

During PhaseII, tn-mtne notse survey o? s Lee-Norse 265
continuous mtner was conducted. The resulea of this survey
tndtccte that the predominant sources of notse a¢ the
opere_r's position are (1) coal dutttng notse from the face
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sources of no_sa have approxtma_eTyequal Impac_on the

opera_orlavelof 9_ dbA.eachprodu¢¢ngoverallnofsabr°ad_andlevelsn°fSeexparfencedW_tha notsebythe
opera,or durlng¢oa_ ex_ra¢_fen are a_e_ _00 dbA for a
fu1_.vopera'_lonal m'JnePo

SCH_ULE: Star_:_ngdata for Phase _ was Sept(_lber1977 and for Phase
II, September1978. PhaseI vt1_ be completed_n _y
1980and PhaseII tn Sap=_ar 1981.

_NDZNG: [)O_/_JSBM:Phasll I, $211,000
,Phase IZ, $56B,000

PRO,JECT
OFFZCER($): John_. _vac, USBH/PRC,419-675-6483

SPONSOR(S): O0[/USS_

TYPE OF
AGREEMEN?: Contr_c_

tOP: I_yl () L_I_OPatOPf a_

HUntsv'/'l'ill, AL 35807

Phlile _Z, _, _. P.DbaPt.son
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P.ROJECT'DESCRIPTZON

TITLE: Fire Hazard Crtterta for Notse Control PPoduc_ UsedIn Under-
groundCoal Htnes

OBJECTIVES: To develop prac¢lcal and safe f_ammabtltty crtCarta and guide-
ltnes for the use of acoustic macertsls in undergroundcoal
mtnes. The acoustic mitertals used In undergroundmtnes wlll
be caCegortzed, and the quanl:tty and moun¢tngconfigurations
of materials necessaw to no.tsecontr_l of spectflc mtnm-mchtna
sys'ce_sby assessing available notse control technology wtll
be detemlned. Ustng thts Information wtch exts¢tng _'lammabiltcy
information, an overall hazard potential wtl] be deCermtned.
Thts is a con¢tnua¢tonof an ongoingeffort.

ACCOMPLZSH-
HENTSAND
STATUSAS OF
JANUARY1980: In June of lS79 a ftnal report was racetved from IIT Re-

search Instttu_ which evaluaaed sample of 116 acous¢tc
maertals for Fl_T_btlt_y according to ASTHDestgn_¢tam
[-152: $.ndard Hethodof Tes¢ far Surface Flm_mblltty
of Hal:Qrtals UsingA Radtan¢ Hea¢ [norg.y Source. Absorp¢tan,
barrier, vlbrotlon _ar_Ing, and vlbra_.ion Isolatlon mterlals
were selec'_ fop tesl:tng. Of thQ 116 produc'_s_s_e¢l, 72
mterlAls had flame spread tndtces of 1(:0 or Isis wtth 42 of
these havtng flame spread tndtcas less than 25.

To mtntmtze the huards of fire in undergroundmines, the
H1neSafe¢y AndHeAlth Admlnls=ratlon haA adoptc_dIn¢crlm
crt¢er4c for the acaep_naa of producl'q for use tn such
mines. The effnc¢ af those crtaeriA on undergroundapp11--
¢a¢ton of ecouett_l mtertals for notes control ts par-
ttculerly severe in lighl: of the IZT SZUdystriae many of
these materiels do pose a _oaen¢tel fire hazard, The lntartm
HSHAstandard tn many tnsaAnceemy be overly stringers for
various acous¢tcal Crescents. A low flame spread index Is
neededfor large quAntt'cy It_ns but s muchhtghnr flame spread
tndex maybe acc:aptAblefor a vibration IsolAtor. Zn addition,
for vcrtous _coua_tcal mtartels the tgnttton t_pero*cure, rate
of heat release, dtl_ftcult_ 'co ex¢tngutsh, andocher factors
_y be Impor'_._nttn dotemtntng usage. This research tnCnnds

develop criteria specifically for noise ¢on¢rol macerlals
that _ould tnsure the miner's safety, allow m_xlmm_use of
noise ¢on¢rol products, and take InCa eccoun¢a s_all sales
vol_e in the miningIndus_w.
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:_,.,,,_ A requestfor proposalwas circulatedand the responsemade

''i: byWyleLaboratories,Hunts ille,Alabe,, ',wassel t foraward1579,of contract. The contract was awardedon September28,

To date,an extensivecomputerliteraturesearchhas beenper-
formedand publications obtained and catalogued. Otherfire
hazard criteria have been reviewed. Specific fire tests aimed
atmeasuringspecificfirehazardsor flammabilitycharacteristics
havebeenperused.A listof currentand futureend-useappli-
cationsfor noisecentre]materialsin undergroundcoalmines
has beencompiled.Evaluationof the interimMSHACriteriahas
beenintegratedina decisiontreelogicdiagramwithconclusions
of theirapplicabilityto noisecontrolmaterials.

Workis progressingtowardthedevelopmentof a FireHazard
Specificationforacousticmaterialsdetailinghow and why
eachfirecriteriawas developed.

SCHEDULE: Estimatedcompletion date 3-E8-81.

FUNDING: DOI/US8H: $73,OOO

PROJECT
OFFICER(S): GeraldW. Redmond,ScD. DOI/USBM

412-675-6482

SPONSOR(S): DOI/UGBM

TYPEOF
AGREEMENT: Contract

INVESTIGA-
TOR: J. Robertson

WyleLaboratories
7BOOGovernorsDrive
Huntsville, AL 35807

i
i
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PROJECTDESCRIPTZON

TZTLE: Notse Study of Longwall Htntng Syste_Ls

OBOECTZVES: To develop quteter ]ongwal_ mtntng equtl_ent. The noise
problemsOf 1ongwal_systems shall be Identified, and feostble
engineering controls that achieve qute'ceroperation without
affecting production shall be assessedand dmonstrated.
It ts anticipated Chat _-hede_nstretton phase wtll involve
a cooperation effo_ wtth a 1ongwa1_equipmentmnufacturer.
The Identification andassessment phaseswere initiated
tn FY 1979.

ACCOMPLISH-
ME_iTSAND
STATUSAS OF
JA_IUARYlg80: A study was madeto assess the state-of-the-ar_ tn longwell

mlnlng in theeJn1_d States, The resul, of chts study
tndtcats chat longwa11mlntng Is in a s.¢e of change In
terns of mchtnery and the technology behtndChef machinery.
However, ttts pesstble _ dtscern trends in the evolution of
1ang_11 mtntng systems and to infer conclusions about the
saurcea of notse from up-to-dete ]engwall mtntng machinery.

Speolflca11.v, double-drumshearlng mchlnes w111probably
d_ltne_-.the Americanmarket place over c_pstltlve plows
and stng|eodrm 1on.a]1 shearers for the forasemoble future.

Increased IllatOr horsepowerfor shearer drtves ts distinctly
evident. State-of-the-a_ machinery mploytng motors up _o
500hpare ltkely to be surpassed in scripts to .Ice deeper
cuts tn order to produce +ess resptrabla dust.

Rmote controlled ops_¢lon of sheertn9 mochtnesIs •
foreseeable rmoltw. Remotecontrol using an umbilical
cord Is s.ndsPd on at Imost one model of shsarlng mochlne,
and fully automted sheerer operation ts currently under
developmsnt.

Sheering machtnesarm the predominantnoise source tn
10ngwa11mlnlng, generating notse levels often In excess
of 100 dbAat the operator's position.

Noise from shearing mochtnests greatest during outttng

operations. It re_tns to be detemtned whether thts notsats principally e result of loadtng the mechanical sub
syst_'_s of the machineor of the cutting drub/coal fete
interaction, Also, the noise from double-dr_ shearers
is greotas¢ st the leodtng operator's _astttofl,
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Several mechenfca2subsystenlson Iongwa11sheerlng macnlnes
have been Identified as poten_:tol_y stgnfftcan¢ con=rtbutory
nolse sources. These secondary sources are, for example,
electric drtve motors, hydraulic pumps,andgear boxes.
The rela¢tve _mpor_anceof the notse generated by these
subsystems hat not .vet been detemtned.

Controls for the notes generated by the coal cutting process
dependupon the nature of the notse source betng addressed.
Exlstlng d_unp_ngand stfffrless methodsmy be adequate to
control na_sa from _he cut_Ing drum. It maybe necesssPJ
_o modtf.ythe cutttng process t_self fn order ¢o reduce
dtrcct, atrborne fracture notse and notse f_c¢ure redtaCedl
fPom_he coal face.

SCHEDULE: SCartfng da_e was September1978.
P_oJec¢wfll be co_pleted tn December1980.

FUNDZNG: DOZ/U_: _300,0n0 ....

PROJECT
OFFXC_: John G. Karat USBH/PR¢

412°67S-5483

SPONSOR(S): DO;/USBt4

TYPEOF
AGNE_SNT: Concr.a¢¢

ZfWF__i'IGA.
TOR: W_le Laboratories

Huntev111e,AIsb_L_ 35807

R. H, Stone, Jr.
205-837-4411
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PROJECTDESCRIPTION

TITLE: Developmentof qute¢ Res111en=Screens for Use in Coal
Preparstton

OBaECTIVES: Todevelop qutet restllent decks for cos] screening and
_o demons=ratethetr durability, maintenance considerations,
acous=tcal effectiveness, andcosts under long-tem produc¢ton
cnndt¢tens. Operational constraints to be fnves¢tgated
fnclude wear and separation problems, b;tndtng, materlal
acc_u]atton, and tnte_erence wtth pr,oductton.

ACCOMPLISH-
HENTSAND
STATUSASOF
aANUARY1980: Workhas Just started on this project. The following narrative

provtdes backgroundinfomatton and discusses the objectives
of thts project.

UnderBureau of Hines Contract H0155155, "Demonstratingthe
Noise Caners1 of • Coal Preparation Plant," a s_dy ts batng
mde 1;odemonstrate the feasibility of spplytn9 Industrial
nots/ control techno2ogyto a coal preparation plant.
The GeorgetownPlant, u Consolldation Coal Company¢oci
prapcrstton plant, ts the dcnonscre¢ton site. The sources
of notes tn the GeorgetownPlant have bean tdenttfte¢ and
notse control traa_nu for each source have been des19ned
and 1nets]led. At present, these tree.ants are belng
monitored to evaluate ¢hatr overt1; pal"ferments tn terms of
noise reduction and wear/life charec_aHs¢tcs.

Oneof the mostprevalent sources of noise tn the George-
town Plant ts screen noise. The prcblem of screen notse
wassolved on2y parClslly by replscln9 conventlonal steel
screens usedon secondaryshakers or RIPL-FLOvibrators
wtth resilient screens consisting of a layer of alasComer
bondedto steel. Whtle thts tree.ant was successful from
the standpoint of noise reduction, the avers11 performance
of the Pestilent screenswasless than that of the conventions1
screens which they replaced, The resilient screens falled either
by bltndtng or by delomtnotton. Also, these spectftc failure
mdse are not observed In nonces1processing opora¢tonswhere
resilient screens are commonlyused becauseof their long wear
life. So, It seemslikely that _ha operational environment of
a coal preparation plant ts somehowthe cause of resilient screen
fallure.
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Theengineeringdesign problemsposed_y the wayresilient
screensfailed in the _acrgetownPlantmusebe solvedbefore
suchscreenscan becountedas a feasible noise control
tres_ent for cos1preparationplants, Nhst is required as
a first step towardssolving theseproblemsis a basic under-
standtngof hewresilient screensfat1 In operation. Apex
from indicting the environmentof e coal preparationplant as
the causeof resilient screenfailure, there are no theories
whtchaccount far the spe_tftc causesof failure endthere is
noa_pirtcal evidencewhtchcandectdethe case in favor of
oneth_ry or another. A theo_ of resilient screenfatlure
conftmad byexperiment,besidesclarifying howresilient
screensfat1, *ould provideengineeringinsights tnto the
designanddevelcpraentof resilient screensfor usetn coal
preparation plants.

SCHEDULE: Starting dste wasaanuarylg80.
Project will be cumpletedtn MarchlgSZ,

FUNDING: DO[/USB/_:$115o000

PROJECT
OFF_[C_(E): John_-. K_vacUSBM/PRC

412-675-6483

TYPE OF
AGREEMEt_': Contract

ZNVrr,_Z_-
TOR: _y1eLaborctorl,.e

Huntsville, Alabam 35807

I_gor Ccupland
20_-837-4411
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PROJECTDESCRIPTION

TITLE: Assessmentof WholeBodyV4bratton Levels of Coal Miners

OBJECTIVES: Assess the extent and naturer_f whole body vibration for the
United States _Pker population for abovegroundand under-
groundcoal mines,

ACCOMPLZSH-
M_TS AND

'STATUSAS OF
3ANUARY1980: The Federal Mtne Safety endHealth Act of 1977mandatedthat

., unhealthful conditions in the norton's mines must be Identified
and corrected. Exposureto excessive whole bodyvibration may
be o serious occupational safety end heal_ problem. Excessive
vibrations maylaid to the tmpotment of the job function, thus
eaustng the equipmentto be operated unsafely.

The extant to whtchmtners ore exposed to whole body vibra-
tion is Iorgely unknown. Also, the sources of whole bodyvibra-
tion hovenot beanidentified and chorodtertzod. The purpose
of _ts ¢onCrsct ts to tdenttfywhtchndntng o¢¢upottons expose
the workors _oexcesstve wholebody vibrations snd ¢o documen¢
the vtbrs¢ton Intensity levels. Addtttonolly, • 11toro_u_
soorchwt11 be conductedto tdontt_y any dGoumontodeases were
oxposurata whole body vtbrottons, similar to those found tn
the mtntng environment, mayhove.causedphystologtool changes.

The contact woo offtololly owoPdedduring Nov_or 1979. At
the present time, in-rathe meosur_onts hove not yet sta_cd.
Fleld surveys wtll be initiated during May 1g80 at an ecstorn
Kentuckysurface mtne.

Accomplishmentsto dote tncludo: 1) A vtstt and meettngwith
personneltn the Btoocousttos Section, NIOSH,Ctnotnnott,
OhtOo Discussions were held ragordtng poten_tol probl_
ossoctotod wlth the tn-mtne date collection, and 2) The repo_
for Phase I! hembeenreceived. Phuo II of thts contract con-
sists of Identification of the mos¢proboblo OCdUpS¢ion/(both
surface ]nd underground)that ire exposed to excessive whole
bodyvtbro¢ton. The Phase I repor¢, wbtch is else due to be
delivered soon, wtll list the results of the computerized
techntcJ1 bibliography soalch for 4nfo_stton on s¢udtes of
physiological effects frclUwhole body vibration.

SCHEDULE: Sta_tng dote was November15, 1979. The estimated completion
dots is Fobruaw 16, 1B81.

FUNDING: 90Z/USBII: $SG,7._Z
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PRO,JSCT
OFFZCSR(S)= ThomasG. 8obtcko USBH/PRC;412-675-6673

SPONSOR(S): OOZ/USSH

TYPEOF
AGREi2'IENT: Concrac¢

INVEb"TZGA-
TOR; Bolt,Seranekand Newman,Inc.

50 Moulton Street
Cambridge,HA 02138

i OP. Paul Remington
! 617-491-1850
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PROJECTOESCRIP_ION

TITLE: Knvlromen_l Testingof PersonalAutoDosimeters

OBJECTIVES: o TO identify end quantify those environmental factors
potentially affecting in.nine perfomence of PAD's

o To deftne environmental test crtterts for PAD's

o To conduct p/lot env_ornmenoaltests on commerclally
available PAD's

This fs a new RFP.

ACCOMPLXSH-
MENTSAND
STATUSAS OF
OANUARY19B0: R_ulet_ons In support of the Mtne Safety and Hesl_.h

Act of 1977 _ control the exposure of mine workers to
excessive noise rel.y on _:heconcept of noise dose _.o
fdont_f3' those tnsl".anoexwhennotse becomesan ocoupattonsl
heolth pr_i_lem, Utilizing s_te-of-Che-or_ electronic
technology, compactnoise dosimeters %hotcan bo personallb,
_orn b.Yo worker wore developed. Dosimeters overcomee mjor
shor_:r.omingof using t_me and motion study procedures _o
deternl_nedosewith e soundlevel rater by providing on
automatic and continuous ossexsmentof noise dose,

8ssed on the results of o Septe_er 1977public heortng
conduo'_edbY the Nottonsl Znstttuto for Ocoupettono%
Safety end Heslth concerning tn-rntno use Of dosimeters,
the Mine Safety snd Heal_ Admtn4stratton revqsed its extsttng
noise regulation to permt¢ the use of noise dosimeters
tn the coal mining tndustt"a, effective Oc:oDer 1978.

Becauseno nsttonsl performonoe s_ndords exist for noise
dosimeters, questions ortso about the reltsbtltty of the
devices whenused in the mining environment. These _nolude
instrument error, occurscy of meosurementtecnntquex, and
survivability of the PADwhensub.letted t_ environment1
ogen_s in the mine. Thls research ts tntsnded to evaluate
the durebillt3, sad rune'cloning of _chenoise doslms_er
POOkSgefor the instantaneous end long-tom ef_'ects due
_o dust, moisture, ¢empereture, shock end vtbral:ton.

A Request for Proposol was prepored end ctrouli_ted to test
con_erciall.v available P_O*s that will be deployed in holm
surface and undergroundmtneSo The test procedures must

I, . stmulote on s loborstory scale those festures of both mine
environments the%effect PADpor_rormnos; specifically, the
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instantaneousand long-_emeffects due_o dus=,motsturo,
_emperalure,andshock. The=es_proceduresshouldunambiguously
lend the_nselvesto lranslation in_o environment1perfomance
crtt_rta for PAD's.

SCHEDULE: Completionof project anticipated 13 monthssfler effective
date of contract.

_NDING: Project ?undtngfs notd_sclosoblebecausaof contract procurement
pFoc_uras,

PROJECT
OFFZCER(S): Gerald W. Redmond,SoD.DOZ/USM8

412-675-6482

TYPEOF
AGRE_IE_: Contract

INVESTI_-
TOR: Contrac__ be owarded.

I _
b ,

::
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PR.OJ.ECTDESCRZPTION

TZTLE: Noise Control Gwideltnes for i:he Coal Htning Zndustry..
Handbook

OBJECTZVE$: To develop a noise can¢rol handbookfor the coal mining
industry. The handbookwill be in two volumeso Volume]
will provide generalnoise general techniques applicable
to mining machinery. Volume ZI will give de,ailed exotics
of mining machinery that has been successfully noise
control Ied.

ACCOMPLZ_H-
HENTSAP_
STATUSAS OF
_ANUARY1980: This tsa neevRFP; Shefollowing narl"a¢tva provides back-

9rOund infection and df_cusaes the.Intent of =his project.

Becausenoise is an occupational health problemto the coal
miner, the Hlne Safety and Health Act of 1977seeks
p_t_:t the miner by regulating hts exposure_ excessive
noise. The regulation relies on the conceptof noise
dose or exposure to define those tns_noes when• miner is
ovelrexpos¢_¢o no]me. Xherla workerJs e_xposureis found
_0 be excessive, the utilize=ten of engtnmartng me=hodsis
required ¢o abate the noise.

While engineering COntrol of a noise problem tS the pre-
ferred solution, in practice there are numerousobstacles
that limit Shecoal tnduatPd's reliance on engineering
can=role. Zn somecues, f_etble noise control technology
is not available. Horeover, the mining industry is con-
cerned about the initial tnvea_nt required, mllncenan_e
(:oats, reliability, and a potentially nega¢tve tmpoct on
produc=!vity, gecau;e of =he noise problem¢onfronl:tng
the mlnlng industry, the Bureau Of Hines has engagedin
a comprehensiveresearch, develol_nent, and de_©nstretton
activity aimed at providing feasible noise control tech.
nologies. By working with _e mining comunttyo pmgreas
Is beingrealizedprincipallyin the demonstrationaf
Petrol1= controls for existing mnhtnaryo A cumplc_n_ry,
but longer range effo_ to deatgn inherently qute¢er mining
_ui_ent is alsounder_ay.OtherFederalagcnclesare
alsoconductingor sponsoring research with potential
applicationto theminingnalseproblem. On on individual
b_ats, somemanufacturers and mine opera=ore are addressing
specific aspects of the problem.

The s_=a.ef-the-art in mining noise control technology
Israpidlychenglngend thissituation_s I_ _o.an

g-44

t , ..........



unequa;dts'crtbu'cton of knowledgeand Information tn mtntng
relettve to available notse control technology. Because
of the lack of e technology data base on whtch industry
end regulatow personnel can both rely, conflicts unneces-
sarily lrtse that actually tmpedeprogress coward the achieve-
mint of a quieter working environmentfop the miner. So,
_ere is e need_ assess andsynthesize currently available
noise centre; information anddissentnate t_ within the mtntng
community.

SCHEOULE: Contract has not been awarded.

FUNDZNG: P_'oJectfunding Is not dtsclosable becauseof contract procurement
procadurem,

PRO.1ECT
OFFZCER(S): JohnG. ]<ovacUSBH/PRC

412-675-6483

SPONSOR(S): OOZ/USBM

TYPE OF
AGREE_IENT: Contract has not been awarded.
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PROJECTDESCRIPTION

TITLE: Abatementof Noise of Continuous Mining Machines

OB_ECT%VES: Develop and demonstrate both ret_oflt and design noise con-
trcl measureson a continuousmtntng machtne. Participation of
the contractor wlth an equt_ent manufacturer anda mine
opera,or ts Included. Emphasisis to be placed on the
testing and dec_nstratton of the notse control measurestn the
mining envtror_ant.

ACCOMPLISH-
ME_S ANO
STATUSASOF
0ANUARY1980: Under thls contract, significant progress has beenmade toward

controlling _he noise from the chain conveyer. These conveyors,
which are comn_n_ both loading machines and.continuousmtners,

• are a significant noise source for the operator of the equip-
ment. Thar_fope, successful control of conveyornoise con-
stttuces a n_.1or step In the reduction of the full-shift noise
exposure of the Operator and his helper.

The notse generated by the chatn conveyorwi_l vary due to
dffferonces be_eec specific models of continuousminers,
changes in that;trade of equt_nant operation, andalso, _o the
phystcol condition of the chain oonvqor and conttnumuominor.
Generally, however, the ohatn conveyor will emceedlO0dbAat the
operal".or's position. A deslgn goal of reducing the chain conveyor
notso to 90 dbA has bean set.

As pore of this contract, a conveyor teat fact]try was previously
established a¢ the Jeffrey Htntng HechtnaW Division, Columbus,
0H, _o evalumce possible noise control trec_nen_J eboveground.
Modifications whtch prove to be dursble tn the su_ece test
feclltty wtll then be Installed on a continuous mtnar conveyor
tn s cooperating mtnefor undergroundevaluation.

At the conveyor _est facility, the notseof an enpty conveyor.
measuredat the operator's position, h_s beenreduced from
101.5 dbAto 93.0 dbA. The reduction in noise level because
of various modifications is presented:

Modification ' M.easured:NotseLevel

1. Baseline (conveyor untreated) 101.5 dbA

2. Top end bottom conveyordecks
damped 96.5 dbA

3. Conveyor stdewa]l damping 95.0 dbA
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Modification Measured,Nols.e Level

4. Isolated 4'/I roller 93,5 dbA

5. 81ackaclguide plate hole 93.0 dbA

The performanceof the damping_real:nen_ and the modified
_tl roller was found to.be sal:tsfactory all:or an exl:ended
period of operation tn the conveyor test facility, The
dampingtrea_=ent has already been tns_11ed on a Jeffrey
120Mcontinuous miner for undergroundevaluation; a s_mtlar
tnsta;latlon ts planned for the modtfted _atl roller.

The other treatmanl:s ltsi:ad previously ere undergoing addttt-
ttonal design work for improvedacoustic performanco and dura-
bt11_y before they are used in the undergroundenvironment.

$CH_ULE: S_arttng date wasJune 30, 1975. The-est_ma=edcompletion
dal;e ts March 1982.

_NOING: OOI/USSM:$742,730

PROJECT
OFFICER(S): ThomasG. Boblck, USBM/PRC412-575-6673.

SPONSOR(S): OOZ/U_4

TYPEOF
AGREE_'4ENT: Can_ract

ZNVE_'rZGA-
TOR: Bolt, BeraneKandNm_nan,inc.

50 V_ulton Street
Cambridge,MA 02138

Dr. Anthony_lat_qs
617-491-1850
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PROJECTDESCRZPTION

TZTLE: MachtneDestgn Conceptsfor No_seControl

OBJECTIVES: To Influence the nex= generation of mlntng equipment by
_den=tfylng, evaluating, end p_vtdtng applicable machine
destgn oonoeptJto _he _ndus'cWthat s_11 result tn the
developmentof los-noise _sston products. Ne_sacon_rol
techniques are to be addressedon a design basis andcover
the enttre scope of notse generating and radiating mech-
anism. Con¢tnu_¢tcnof a newproject Initiated under FYT9
fundtng.

ACCOMPLZSH-
MF.hI"SAND
STATUSAS C]P
JANUARY1980: The Federal Mlntng Sa_'ecyand Heel_ Acts of lg69 and 1977

set fetch standards _at spe¢tfy mxtmumnoise levels
pamtsslble at vartaue exposure =tmes for personnel tn the
mtntng Induscw. BurHu end MSMAstucltes have Identified
numerousnotes sources. Themtn thrust of th_ current
Bureaueffoe¢ has been to develop re¢rm't_ble notae control
toohnolog.veastly fncerporoted trite extsttng or ne_ mnchtnery,
In '_hese cases, notes control techniques are betng deslgned
aroundavailable _ut_ent. ¢n the long run, the mchtne
or mln'Ing process should be ¢_eslgnodto be qulet to provlde
the most effective notes control. There tscurren¢ly
11mt¢edInformation available on howto dastgn qutat
equtl_on¢. Underthte progrlm, s dtalegue wt11 be tnt¢tlted
mong acoustical, mtntng, and mchtne destgn specialists
to _denttfy end assess mschtn¢destgn concepts _et ma_,
produce quieter mtntng equipmenttn the future.

An RFPwas circulated end the tachnt_l proposals recetved
In responsehave been evaluated. The contract tetn the
process of betng awarciedto Wyle Laboratories, Huntsville,
Aleb_.

SCHEDULE: Completionof project anticipated 18 monthsafter effective
date of contract.

F!JNDII_P,: Project fundfng Is not dtsclosob;e bQoeuse¢¢ contract pnocu_eanont
prate.dunes.

PROJECT
OFFTCER(S): Gerald W, Redmond,ScD. DOI/USEM

412-675-6482

SPONSOR(S): OOI/USBM

TYPEOF
AGREEMENT: Contract

INVEb"rtGATOR:Contract fn the process of betng awarciedto Wyle Laboratories,
Huntsville, Alabmm_.
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PROJECTDESCRZPTZON

TZTLE: Abatementof Tacontte Piano Notae Sources

OBJECTZVE: To develop and d_nstrate prec¢tcal engineering noise
controls for equipmentusedtn _contte plantSo Prtor work
tn thts area deCemtned the rioter sources tn _contto plants
and cuncentra_d on secondarycrushers. Thts effort shall
ba stmedat qute¢lng screens, rodmtlls, autogenousand
semtautogenouamills, penumattcrabperSo andvacuumdisk
flltera. Solutions developed shall be Implementedtn
selected plants andevaluated co assess acousttc effect-
lvenosao durability, and costs. This tsa continuation of
an ongotngeffort°

ACCOMPLISH-
HENTSAND
STATUSAS OF
JANUARYlSBO: The Htne Safety and Health ACt of 1977 specifies the per-

mtastble notse exposure for minors tn the me_al/nom_atol
Indus¢rtea. Early surveys by Bureauand HSHAshowedthat
tony of these miners are exposedto levels that exceed that
allosod by the Act. Thus, the Bureau hos Initiated reaeorch
to abate noise tn mtntng operations.

Of particular tnter.t _o the Bureau Is noise tn _contte processing
planrI. Thta prncaso tnveTvos crushing and grinding to reduce
the ore to a atze where the Iron oxide can ba liberated frem
_o _sca, and agglomeration. Becauseof the extreme hardness
of the era, the slze of the processing machtnosand _e
enormouspowerthey require, the notse levels generated tn
those plants ts found to be very high.

Zn recognition of thts problemtn the _contto Industry, the
_JnertconZrcn Ore Association and Its memberproducers have
beencoopers'oleOwith the Bureau. Throughprevtous surveys
conductedIn four plants, tt wos found that over 40 percent
of the workers were subjected to levels greater than gO dbA.
A secondstudy previously performed under the current contract
J0377014, Source Diagnosis andAbatementTecflntquos tn TaconIto
Plants, Bolt Berserk and Nn_n was dtrected at source diagnosis
and aososs_nt techniques. Those products provided a preliminary
Identification of the follostng machinery classes as potentialcandidates for whtchnotae control efforts should be mode.

e secondary crusher
a crusher ctrcuqt stztng screens
a rod mtlls
a autogenousand semt-autogenousmI11s
e ftne screens w_th pneum'¢tc tappers
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It was recognized early on Chat secondary crushers were not
amenable to source central. Thts problm has beenapproached
on a retrofit basis by u_iliztng an acoustic enclosure.
Under contract H0387016, (Installation and Evaluation of
Crusher Noise Central, Industrial Acoustics Company)secondary
crusher notse central was demonstrated using an acousttc
enclosure. The enclosure ts designed to allow easy access to
the crusher whtch raqutres frequent ad3us_ents and reduces
noisecomingfrom the crusher fr_ 105-105 dbA to below gOdbA.

Presently under the nbcve mentioned contract J0377014wtth
BBN,the following scopeof work is in progress.

e Supplementingand extending the diagnostic measure-
mentsmadetn mtlls, fine screens wtth pneumatic
rappera, and crusher sizing screens.

s The designof prototypenolsecontroltreei_anl_
for each mochtna.

a Ins_llotton of the nctsa control techniques on
In-service n_chtnes and monitoring of _hetr acoustic
per'fc_nce,mechanicaldurabllityand cost.

The workIsstillin IU Inltlolstageof chainingextenslva
diagnostic measuremnU.

SCH_ULE: $_r_tng date of tntttal nctse surveys in _he Tscontte IndustPy
1976, s_r_tng date of curt'ant _rk under contract 40377014
May 1979, expected end date _Y 1981.

FUND[N(I: O0_LUSBH:$28,00.O___(._ntPsct00377014curranteffort)

PROJECT
OFFICe{S): Roy C. Bartholomm

Bureauof Minas412-67S-6732

SPONSOR(S}: Oaparl_ant Of Interior
Bureau of Minas

_PE OF
AGR_ENT: Contract .--

INVESTIGA-
TOR: Bolt Seranokand Nev,anan

Cambridge,_Isss. 02138

Richard Hedden
(;17.-491-1850
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PROJECT'DESCRZPTiON

TITLE: Retrofit of UndergroundLoad-Haul-DumpMachineswith Noise
Control Packages

OBJECTIVES: Develop retrofit noise control teohno]ogy for specific models
of LHDmachines. Noise control techniques shell be applied to
the _utpment and evaluated undergroundfor a period of I year.
This contract is a continuation of ongoing efforts _o quiet
LHD's through retrcf_t means.

ACCOMPLISH-
MENTSAND
STATUS AS OF
JA_URY 1980: Under a previous Bureau of Mines contract, HD262013,research

was sponsoredto da_nonstratethe noise contrc] on a newWagner
_0, Mode]ST-SA. A 7 dbAnoise r_uctton was achieved by that
researchprogram. Thereare,however,o greatnu_er of LHO's
curren_]yoperatingIn undergroundmines nation-wlde.Theyere
a11 candidates for noise abetment, This research, which is e
continuation of the previous contract, wt]1 install notse can-
trcls on 4 different Wagnermachinesto demnstrete the effec-
tiveness of the retrofit package. Before-modification and after-
modification surveys _11 be conduc_ underground to detemtne
the effective noise r_uotion. The per'fermonce of the abate
ment packagewill be_nt_r_ r_ular]y evew 3 _s for a
l*ymar period.

During the second quarter of FY 80, an agreementwas rode
with emtning companylocated tn Ar'lzone to cooperate wlCh
the contractor. Themachtne to be modtft_ will be a Wagner
_-2B. The baseltne survey wtll be conducted durtng the
thtrd qus_er, _ 80. The LHDwt]l then be shipped 1:o
the contractor's fact]tries in Denver, CO for trasl_ent.
Additional]y, the conCh'atOPhas initiated discussions with
2 other companies to secure a cooperating agreement. As each
subsequentmchlne Is selected, It w111 be cycled into the
retrofit shop for treat_nt. The follow-up survey _rlll begin
shortly aftor esch LHDts returned to production.

SCNEDUL£: The sl_rttng date was June 4, 1979. The estimated completion
data is August 1981.

FUNDING: DOI/UDOM:"$224,_e5 :

PROJECT
OFFICER(S): ThomasG. Bobtck, USDM/PRC,412-675-6673

SPONSOR(S): DOI/USEH

TYPE OF
AGREF..HEWT: Contract
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INvE_rIGA.
TOR. LakeShore,Inc.

P.O. Box809
Iron Mountain, MI 49801

Mr, Lyte Jarvts
906-774-1500

Bolt, Beranek and Newman,Inc.
(Subcontractor)
50 Moulton Street
Cambridge,MR 02138

Dr. Rtchard Madden
817-491-1850
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PROJECTD£SCR.ZP.TrON

TITLE: Vibrating Screen Noise Abatement

OBJECTIVES: To fieldtestand evaluatea prototypenolse-abated,
lowhead,sizingscreenusedIn metaland nonme_l mineral
processing.The screenwill be installedin a processing
plantand testedunderactualproductionconditions
evaluatenoise,screeningperformance,and durability.

ACCOMPLIIH-
MErFI'$AND
STATUSAS OF
JANUARY1980: Vibratingscreensare a noiseproPlomin the preparation

and processingplantsectorsof the miningindustry.Recent
studiesconductedundercontractto the Bureauof Hines
indicate that notse levels of this equt_ent range from
95 to 103 dbA. •

In order to develop feastble noise control technology for
vibratingscreens,two pr_hlensmusthe solved. First,it
Is important to knowhow the noise controls alter the per-
formanceof the screen. Second,it must be d_mnstrot_
whether or not the noise controls hove sufficient wear
llfaunderoperationalconditions.The purposeof thls
progr_ _s to demonstrate noise control technology for
vibrating screens for extending prior developmentwork
performedbyAllls_halmoreduringthefouryears prior
contract oword. In particular, acoustic and screening
performanceof stx conrnerotal noometAlltc decks and a
steel wtra cloth deck, cperittng with three different
materiels being processed; coal, grantee, and dolomite.
was es_zbltshed ende prototype noise controlled Low-Head
screen wasdemonstrated and life tested.

Non_c_lllcdecksprovidefrom2 _ 7 dhAnoiser_uctlon
but a= a loss of efficiency, as competedto a steel wtre
clam deck of the sameopen area. In practice, however,
moststeel decks have more open area then do the nonmetallic
decks, and therefore have a larger capacity at the same
efficiency. The overallpar_'or_nance,bothnoise reduction
ond,screenlngefficiency,of a particulardeckdependson
Me mterlal beingscreened.

By usingconstrainedlayerd_plng tree_en_ on the
screensidewallsand vibrationisolatorsfor the mechanical
drivean unloadednoiselevelof 77-79dbAwas chained one
meterawayfromMe noisecontrolledLow-Heedscreen. Thls
meanswhencombiningMe Low-Headnoisecontroland the non-
ma_lllc deckresults,the noisegeneratedby the mutarial
wouldstillbe the limitingfec_or. Sdundlevelswith
Me!best pefformlngnomai_lllcdecksarestillovergO dbA.
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SCHEDULE: Project was star_:adJune 1978, it will be completed in
March 1980.

FUNDZNe-: DO_/USQM:$197,000

PRO_ECT
OFFICER: John G. Kovac U$BM/PRC

412-675-6_3

SPONSOR(S): OOI/USBM

TYPE OF
AGRE[_IENT: Contrac_

INVESTIGA-
TORS: A11is-ChalmersCorpora'etch

Milwaukee, Wisconsin 53201

K. Henntngs
414-764-7100
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PROJECTDESCRIPTION

TITLE: Application of QuietStoperDrillTechnologyto the Redesign
of _u_bcDrills

OBJECTIVES: To develop a quiet, Jumbo-mounteddrt11 through redesign
techniques rather than through retrofit methods. The study
shall involve noise control of both the drtll body and the
dr111steel. Cooperstlonof a drillmanufactureris considered
essentlsl,sincemanufacturingexpertiseis required,end
the final prototype drill shall be field-tested to assess
its long-termnoiselevel,drillingefficiency,and other
operational parameters. This is a continuation of an ongoing
effort.

ACCOMPLISH-.
MENT5ANn
STATUSAS OF
JANUAI_Y1980: One of the mOst severe noise sources is me_aland nometo]

undergroundmines is the Jte_boom_unteddrill. Levels of 115-I20
dbA during drtlltng are commonwith an average exposure time
of four hours at these levels. Moreover, operation of these
pneumatically-powered percussive drtlls for any length of ttme
above a 115 dbA noise level ts tn violation of Federal regula-
tions.

J_c drills typically are usedto drill hardrockwhereper-
¢usston drtlls are the only effective drtlltng technique
(rotarydrllllng_uld notwork}. Therefore,the develop-
ment of a reducednoiseJumbodrlllIs a highprlorityItem.

The objective of the immediate program ts :o daslgn, develop,
and demonstrate noise-reducing technology that wtll be
applicable for future destgns of _umbo-mounteddrtlls and

that.will have the potential to producedrtlls that can becost effectively manufactured and used"tn the mtntng environ-
ment. Reducingnoise frcm large percussiondrills is a diffi-
cult problemand redesigning the drill to be inherently quieter
rather than developing retrofit noise contrcl packagesholds
the best promise for the long term reduction of Jumbodrt11
noise because there are less constraints with a newequipment
belngdectgned. BecauseJumbodrills are one of the mOst
sertous noise problemsinMe_.aland Nonmetalmining,duo1
contracts were awarded to Ingersoll-Rand (H0395029)and IRAD
GAGE,wtth Joy Machinery as suboontrectors.(H0395025) with the
tntent to selecting the best performer on the tntttal demonstra-
tion phaseto further fund to develop a commercially nmnufaotur-
able destgn. Both contractors have completed the demonstration
_haseand theresultsof theireffortsare sLenmarlzedIn the
o11o_'n9 paragraphs, " ""

• 5-55
i



The approach _RADGAGE/JoyMachinery usedwas 1:oplace s
shroudmuffler around the drlfter and a col_sps4ble cotl spr_ng
notse shroud over the drtll steel, Under Contract Ho3gso2S
they have developedthese concepts to a potnt wflere
their demonstration nolse controlled drY11 produces norse
reduction tn excess of 20 dbRand the techniques usedappear
¢o he feasible for mnufecture and use tn the mtntng envfron-
ment.

The approach Ingersol_-Rend (ZR) usedwas tJ_ enclose the
entire drifter and dr/_1 steel into one ;srge enclosure. The
enclosure ts composedoF s constraqned ]eyer dompedouter she1]
wtth an lntarmM ltnfng of acoust/c absorption n_terfal. Noise
reduct'|.onsobtained at the operator's posttton was about 15
dbA.

The Buresu is presently In the process of selecting one of these
contractors _ fu_her fund the developmentOf a prototype
preproductton con_ner_callymanufacturab]e J,.nbo drt11. Because
JumPsdrills ere la_Je, expensfve pteces of equfpmsnt, thfs
phaseo'F the work will Pea mult_-year effort.

SCHEDULE: Scheduled eCarttng _te . Februsw 1979. Oemonstra1:tondr111
phase w111be completed RpH1 1960.

FUNDZNG_ FundtngDapsr_nontof the ZNteHor Sureou of Hfnes, $249,000
for both ¢ontrac¢_ for the demnst_¢fcn dr11] phose.

$112,000 - Contract HO39502S,ZRADGAGE/JoyHochfnery
$Z37,000 - Contract H0395029, Ingersoll-Rand

PROJECT
OFFZCER(S): Roy C. Be_holomae - Del_P_nent of the Interior,

Bureau of _ln_s (412-675-6732).

SPONSOR(S): DeperC_nsntof the Zntertor, Suresu of Hlnes

TYPEOF
Ae,REE_'NT: Contrsct

_I_VES"TZGA-+
TOR(S): ZRADGAG_

Etha Road
Lebanon, NH 03766

Peter Runstsdler
603.44S.4445

Zngerso11-Rend
Box 301
Princeton. _tj 08540

N. P4etteo
609-921-9103

S-S6
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PROJECTOESCRIPTION

_TI.[: PreparationPlantDesignfor Quietoperation

OBd[CTIVE_: To demonstrate state-of-the-art noise control technology
for preparation plants by redesign rather than by retrofit
techniques. This effort is a cooperative agreementwttha
preparation plant designer and constructor, a notse control
consultant, and the Bureau. Acoustical consultants will
_ork with the butlder durtng the design phase to spe¢tty
and select equipment, processes, and techniques that v_ll
result in a facility that complies with the Federal noise
regulations.

ACCOMPLZSH
HENTSAND
STATUSAS OF
J_UARY1980: The research contract for thts project is being negotiated.

The following narrative provtdas backgroundInFormation:and
discusses the intent of thta project.

ThmBureauof Hines has an ongoing research programdirected
toward notsa controlling coal preparation plants. For the
most part, this programhas concentrated on noise control for
existing preparation plants. As an exemplo, under Contract
HO155IaE, "OemonstPatfngthe Hotso Control of a Coal Prepara-
tion Plant", rotrofft notso control treol=nents wore developed
for most untt oporations tn tho OoorgatownPlant, L Consoli-
dation Coal Companypreparation tn Cadiz, Ohio.

The developmentof feasible noise control beohnology for axis-
ring preparation plants is only pa_c of the solution to tho
problem of nolao ovoroxposuroof plant _rkers. Although
advances in coal preparation technology occur relatively
slowly comparedto other argos of the mtntng technology, the
mtx and typo of equipmentdoployed in nowcoal preparation
plants is changing. This moans that noise control technology
davoloped for existing plants may not nocassartly De tha mos¢
efficient or practical for coal preparation plants yot to be
built.

The objective of thts rasuvch effort ts t_ofold:
First, to dotorlntnohowst_to.ct-the-_rt nolso control techno-
logy can bast be Incorporated tnto the destgn of new cool pre-
paration plants and second, to demonstratethat nolao control
can be effectively achieved in tho da$tgn stago of nowcoal
preparation plant. The results of thts proposodproJoct _ould
be an ossenttal step to_rd a feasible, long-tam solution to
the problem of notso overexposure of cool proporatlon plant
workers.
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SCHEDUL£: Contrac_ _s bntng negotiated. Expecteds_ar_ da_e 1n tn
FY 80; pro_ec_ed cQmple_tenda_e _s FY 85.

_O_NG: Pro_ec_ f.ndtng _s n_ d%clos_bla hat,use of c=n_ac_ _rocure_en_
procaduras. "-

PRO_ECT
OFP'ZCER($): _ohn G. Kovac, USSM/PRC,412-675-6483 ._.

SPONSOR[S): DOI/USaM

TYPEOF
AGREEM_T: Con_ra¢_

_NVEST_FATOR:Contract ts betng nlgottated.

_;-$8
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PROJECTDESCRIPTION

TrTLE: No_seCont_ol of Channel Burners

OBJE_I'_VE$: To deeerrafneffo new technique tn quarwtng ustng channel
burners _s feasfble and praoefcal. Th= na_ technique offers
advantages_n noise and dust control and fnvolves remote
drflllno of rnws of holes.

ACC(_PL_S_-
M_TS _0 "
STATUSAS OF
JANUARY1980: Oneof the worst notse offenders tn the quarry Industry

_s the channe2burner. The channel burner uses a htgh
velocity flame Jet to cut through heat spaI2able rocks and
mtnersl; the flame Jet generates operator notse levels
of 125-130 dbA. Exposureto these norse levels fs not
permftted by norse reguletfons mandatedby the /_fne Safety
endHeaTth Act of 1977.

Under the current project, BrnwntngEngtnemrtnghis developed
a quieter flom_ dr'[111ng system¢hi¢ mtchis the perfo_snce
of the chines1 burner. Zn contrast to the 12E-130 dbA
notes levels generated by ¢onvemttona2thermal burners,
no/so levels of 100 dbA ore achievable _th the Flamedrfllfng
prooess. The _lamedrt111n9 tochn]quo fnvolvos the drt111ng
of rowe of holes; whi_ continuous, open channels ere re-
qu_red, dr_ll|n9 of |ndfvfduel holes musehi follo_d by
_b rmovol. Unllke the conventional chines1 burner, the
operation fs re_otol¥ controlled. Becauseflame drt11_n9
outs through rock at a foster _to than cenvantfonal
¢hinnolfng, the nnwprocess fs e v_ablo oommorefolalter-
nattve to the nowmethod. Programplans call for the flame
drllltn9 systml to be f_eld tosl:ed _n operating quaPPfee.

SCHEDULE: PPo_ect_s started fn July 1978. Estimated cor_plet_on
dote ts June1981. '

FUNDZNG: DO_/U_B_: .._,ZO_OGG

PROJECTOFFZC_'R:John G. _vec, USBR/PRC
4_2._7S-6483

TYPEOF
AGREE_JE$1T: Contract

_I_?I_R _ BrowningEngfneorfn9
Hanover, NH 03755

d. A. Browntn9
6"03-_OB-B40G
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PROJECTOESCR_PTZON

T_TLE: Demonstration of Nctse Control Techniquesfor the Crushtng
end Screening of Nonmetallic Mtnera;s

OBJECTZVE: Develop and demonstrate retroflt notse control techniques
for the =roshtng and scroentng of nonmetallic m_nerals.
Specifically, the notse controls developed In thts project
wt;1 be demonstratedon the croshtng and screening operations
st three processing plants used as test s_tes. Particular
emphasts wtll be placed on controlling the norse sources tn
portab]e plants.

AC¢OMPLZSH-
ME_TS ANO
STATUSAS OF
JANUARY1980: Nonma_111cminerals, suchas sand and gravel or crushed

stone, spa recovered by drodgtng or blesttng enddfggtng.
Before the product can be used commerclelly, ft must be
prepared. Th_s preparation process conststs of crushtng
the produceto e sumller slze and thmn wsshlngand scroenlng
tt. Htgh levels of notes are generated durtng the processing
cycle, Nonma_111=mtneral processing plants ¢onstst of
both stationary and portable types. Sln¢e =hm total number
Of plants te spproxtmtely 12,000, the overall tmpsct of
exmasstvenotse ts widespread and severe.

The contract _s officially awaked on February 7, 1980.
At the present ttma, tn-fteld meaaurmnnts h=venot .v_t
started, The contractor h=s, hoemver,securedthe cooper-
ation of companieslocated ]n North Carolln=, Alabama, and
_ssachusetts to pem_t on-s_te data collection. A maxtmum
of ten plants _I] be surveyed. Fromthose surveyed, three
plants w111be selected es candidates for the Instellatlon of
no_secontrol techniques.

SChEDULe: The starttn9 date was February7, 1980. The esttumtod com-
pletion date Is July 7, 1981.

FLINDZNG: DO_/USBM:$216,917.00.

PROJECT
OFFZC£R(S): ThomasG. 8obtck, USSM/PRC,412-675-6673

SPONSOR(S): DOZ/USSM

TYPE OF
AGRF_:_ENT: Contract

ZNVE$13GATOR: Foster-Miller Associates, Inc.
350 SecondAvenue
_a]tham, MA 02154

Mr,David Monaghen,617-890-3200
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DEPARTMENTOF LABOR

Nfne Safety andHealth Administration C_SHA)

MSHAhas a mandate to protect mine workers through inspection
of minas and enforcement of health and safety requirements, and, pursuant _o
fulfilling this mandate, it establishes limits for occupational notse exposure
for miners, inspects mines, and enforces notse regulations. MSHAend the
Occupational Safety end Health Administration (OS_) are parallel organize=tons
in the Oepart_ent of Labor, for OSHAfulfills the samefunction for the
re_minder of the work force. In contrast to The Bureauof Mines (ROM),MSHA
pe_orms nc research,but It provides_echnlcalsupportto its enforcementand
conducts notse developmentand control proJec_ designed _ provide retrofit
solutions that can be applied within a s_o_ period of time. MSHAalso per-
forms a major service in Identifying noise problens for reseerch and by serving
Jointly with BCMon thetr Research ReviewConmtttee. See the discussion of
BOMformore information on the relationship be_veenthese _o organizations.

MSHA'sresponsibilities ore divided into two areas, cos] m_nes
end m_llic and non-ee_]llc mines. All of _HA's development work _s done
in houseat the Pittsburgh Technical Support Center or the Denver Technical
Support Canter. The Technical Support Canter provides suppo_ to both areas
of _tSHA. -;.
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PROJECTDESCRIPTION

TITLE." Zmprcv4ngBarr4er Insertion Loss

OBJECTIVES: To demonstrate methodsof lncress4ng barr4er Insertion loss by
ustng resonators a¢Cached¢o the edgesof the bsrr4er factng
the nstse source.

ACCOMPLZSH_.
MENTSand
STATUSAS OF
JANUARY1980: Thts prpJect details two attempts at tnoreeslng barrier tnsePt4on

loss by uetng _o dtffernnt system of resonators attached to
the edges of the berr4er flctng the notse source. The ftrs¢
systemcenstsCsof querCer woveleng=hresona_rs and the
secondsystems oonsts_ of the quertar weveleng'_hresonators con-
tatnlng fiberglass wedges. They system of quarter wavelength
resonators was an attempt to moi_teveonacous=4cally soft edge
condition. An oaous'c4aally soft edge condition theoretically
con tncreeee the Insertion loss of o borrter up 'co 30 dB depandfng
off the oHomCJ_tlonof the no4se source, recetvor and borrter

whl.le e pe_ec_ly absorptive edge can tncreoee the tnserston
loss whencomporedt:o o hoedsurf=ned borrter up co 6 dB. The
rosulCJ tndtca_e the1: both systems morn¢losmly approxtmotes on
absorptive edgecondition than en acoustically soft edge
condition. Notoecontrol ¢ochntquesdeveloped_n thts report
are most applicable _ large s_ttonary notes sources that
¢onC_tnpure _enecomponents. Someexamplesof _h4s type of
notes sources to the mtntng 4ndustP./are venttlol:ton fans,
power trensfomors and vacuumpumps.

SCH_ULE: UndePgolngflnol rav4ew before pubITcat_onas a H1ne Safety and
Health Adm4nls=rstlon lnformat4onel Roper'c,

FUNDING: In-House

PROJECT
OFFICER: _HtcheelP. Valoskt, Htna safet_ and Heolth Administration, Pittsburgh

Technical Support Cantorj Physical Agents Brcnch, Plt=sburgh, PA

SPONSOR(S): Htna Safety and Health Admlntstre¢_on, Pttl:sburgh Technical
Suppor¢Center, Pittsburgh, PA.

TYPE OF
AGREEMENT: N/A

INVESTIGATOR:In-house

Htchael P. Veloskt, 412-621-4500
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NATIONALAERONAUTICSANDSPACEADMINISTRATION(NASA)

Oneof NASA'sCongressionally mandatedresponsibilities is pro-
moting benefit to the nation's economyand produc_%vfty by faci]i_ttng the

_"_i_ transfer of aerospace-generated technology. NASA'smeansof meeting this
'. objective is tCs Technology Transfer Program, the purposeof which Is to pro-

vtdQ aerospace technology for productive app]ication in industry. The Tech-
nology Transfer Oivlston of the Office of;Space and Terrestrial Applications
ts the focal point for thts ac¢Iv_ty, and i¢ provides access to =he technical
ruouross of NASA. NASAcan contribute a level of technologfca; sophistica-
tion 1_ noise control that is not co_nly found outside of the aerospace
Industry. Someexamplesof applications of NASA*saxper=_se to noise control
technology are: NASTRAN,a computerprogram for anal_fs of complexstru¢=ures,
traction drive, and high technology materials. NASAis also cooperating with
00E on one of its wind turbine generator proJec_ CSeep. S-lS).

Q
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PROJECTDESCRIPTION

TITLE: PoulOw Processing Plant Noise Control

TwoPhases:

Phase1: A study of Poultry PPocesstngPlant Noise Characteristics
and Potential Noise Control Techniques

Phase 2: A study of Poglory Processing Notse Control ¢echntques
u¢tltztng NASAtechnology, experience, and exper¢tse.

OJaECTIVES: The obJec¢tves of ¢he _otal programare to Identify the noted
problem wtOhthe poultw processing tndusor.v, ¢0 tdenttfy
and develop controls° and to demonstrate their applicability
and effec¢tveness. Of particular lnteres¢ are those controls
that ere compatible wt_h the envtror_en¢ found tn food processing
plan¢s and mee¢wlt_ the healffi relat_l requirements of *-.ha
USDA.

Htth respect to no_se controls, "_heobjectives of Phase1 were
dtrec_ed to Identifying those controls tJlet hadbeentrted
(both worktng end non-working), and _hose _lth a strong potential
for worktng. The objectives o_ Phase 2 wtth respect _o noted
control were to develop notedcontrol techniques drawing
experCtee and utilizing aerospace technology. C_ntrels are t_
be developedand validated through developmentof pro¢ooype
Oesttng.

ACC_PLISH-
NENTSand i
STATUSASOF
JANUARY1980: Phase ! completed tn January._gso, and a repo_ has been Issued. f

Notse levels represente¢tve of the typtcal pouloW proeesatng I
plane tn _he tndus_ry have beenIdentified. Noise exposures,
equipmentand spectftc notse generating mechanismscaustng the
noise problemswere Identified. A principal ffndtng of the study
wasthat there were ¢_o or throe sourcesof noise causing she
PauI':w processing noise problm (lung guns and ch111ers). The
effects of the acoustical 13roperCtesof the plant spaces were
sOudted. Another principal flndtng was that the scous¢tcal
reverberence of the poultry plane spaces, causedby hard reflec-
tive sum'aces, was a matn causeof the noise problems. Avail-
able aoous=tcally absorptive materials were studied and tested.
Somewere found ¢o be adequateexcept for durability needed
_o survtve the food processing cle_=ntngenviron:ant.

Phase2 ts nowin process andwas st_:_ed _n Januaw 1980. Zt
ts to be directed a¢ developingend validating controls.
InI¢tal efforts ere betng dtrected a¢ obtaining ecousttcell.v
absorptive n_tertals compa¢tblewitch_he food processing envtrorenent.

_5--_4- i
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Present effor_J ape betng directed a¢ seven types of materiel
usedto wrap the absorp1:tvematerta2.

Ataen1:tonmayelse be dtrec1:ed to one 1:ypeof reacl:tve acous1:tc
absorber. Al:1:en1:tonwtll be dtree1:ed to norse con1:Pols2sCar tn
1:heprogram.

SCHEDULE: Phase2 comple1:edJsnuaw 1980
Phase2 tnt1:ta1:edJanuary 1980 and tn progress

FUNDING: PhaseI. Tot:s1$115,000
NASA SSO,¢O0
Georgia Ins1:t1:u1:eof Technology $16,000
S_a1:eof Georgta $50o000

Phase.2 Total $99,000
NASA $55,000
SCa1:eof Georgta $44,000

PROJECT
OFFICER(S) Craig Wyvtl 404-894-3623

Georgia Zns1:tau1:aof Technology

RayGtl bar1: 202-755-2420
NASAHe=dquer1:ers
Washington, D.C. 20546

SPONSOR: phase1 Georgia Oep=rt=ont of Agrtcu11:ure
Ne¢tonolAeronautics andSpace Admtnts1:ratton. (NASA)
Offtee of Space snd Te_estrtel Applications (Technology
Transfer Dtvt slon.

Georgia [ns_'11:u1:eof Technology
Engineering Experiment Station
Technologyend DevelopmentLaboratory
(Project: Enaeuvogemen1:- Georgia Pou11:ryFederation)

Phase2 Geor_Jisgep=P_nen1:of Agriculture
NASAOffice of Terres1:rtal Applications

TYPEOF
AGREf24ENT: Cent:Poet

INVESTIGA- Sanfcrd F. Tfngley
TOR: Craig W:fvll " Lewis ResearchCenCer

Georgia Ins1:t1:u1:eof Technology NASA
A1:lan_, Georgia Cleveland, Ohto

. .o
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NATIONALSCIENCEFOUNDATION

TheDtvtston of Applled Research sponsorsresearch in the physical
sciences, and ahe Ssc¢ton for Applled Physical, Mathe_¢ical and Biological
$ctencosand EngtneeHng sponsorsthe project described on the following page.
There are no funds set astde for notse oontr_l technologYsO that any propose_
for a gron¢n_Jst competewtt_ other proposals tn the general area of the phystcal
sciences. Also seeAppendtx for project descriptions recetv_ too late for
Inclusion tn the matnbody of_he report,
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PROJECTDESCRIPTION

TZTLE: Notse Reduction and Increased Productivity tn Forging

OBJECTIVES: To provide the Infer/nation necessary¢o develop source notse
control methodsfor forge h_ers that wtll also increase
pPoduct4vity.

ACCONPLISH-
HENTSand
• rATU$AS OF
JANUARY1980: The approach taken Jn this work ts ta develop notse control

methodsby meansof tooling destgn and hemmerconstruction.
A survey of hammerforges in the Unttad States has been
conducted, laboratow simulations have been per_'omed,end
field measurementsare currently betng performed to measure
soundpressures, vibrations, s_resses, and forces,

SCHEDULE: To be completedsunmerof 1981.

_NDING: $158,738 for 18 months,

PR0_ECT
OYFZER(E): Richard I. Schoen

SPONSOR(S): NaClonol Science Foundation

TYPEOF
AC_REEMENT: Grant

INVE.,c]'IGA-
TOR: Alfred A. Hendrtckson

Hetallurgtcal Engineering OeparCmen¢
Mtchtgan Technological University
Hough_n, Htchtgan 49931
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TENNESSEEVALLEYAUTHORITY

TVAoperates facilities for generation of e;ectrtcal power. The
Dtvtston of Occupational Health and Safety has the responsibility of pro-
vtdtng Inspections, consulting services, and technical support throughout
TVA, and a group wtthtn the Safety and Industrial Hygiene Branchwithin the
Safety and Health Divlslon provides consultlng servlcea In bo_ occupatlcnel
and envlronmen_1 nolse control for all TVAplants. A11work in noise control
Is generally done by personnel in the $efety and Industrlal HygleneSrench.
TVAdoes not, es a ru]e, supdor_ research. EPAand TVAhaveunder.ken a
.lotnt project to demonstrate notse reduction techniques tn a coa]-f'tred
electrical power generating plant and to damonstrate the availability of
appllcable notse control techniques.
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PROJECtOESCR_P_ION

Till.E: OccupationalNoiseControlDemonstration(Blectrical
Generstlng Plant)

OBaECTIVEB: Theprojecthas _ basicobJ_tlves:

¢ To der_rmlnathe needfor and demonstratethecontrolof
powerplant_ployee noiseexposuresby systematicappll-
cationof noisecontrolengineeringsupplement_by
administrativeand personalprotectivemeasures.

m To demonstratespecificengineering_;easursswhichcould
be usedIn coal-flrmpowerplantsto eliminateor
significantlyreducehazardousnoiseemissions.

l )is pro_t isconsistentwithand complemenU. WA's
. ongoingefforts to protect employees from occupational

hesrtng loss. These efforts include emndttory hearing
pro=ectlonin all eros of the powerplantexceedlng90
d)Aand a medicalaudlomet_program.

ACOOMPLISH-
t_NTS end
STATUSOF
JANUARY1980: Boundlevel surveys in the m_in plane equi_nant spaceshave

been cempletad. Noise exposure estimates have bean mdo and
relatsd to specific notse genarotors in the plant. These
esttmtos indicate thst, wtthoot the benefit of hearing
protection, e significant po_ton of powerplant workers could
experience exposures ranging frem IO0 percent to 300 porcent
of the OSHApermissible exposure ltmtl:.

SCHEDULE: S_r'ttng date wasOctober 1978. Planned completion date for
engineering studies ts October 19B0depending on plant
schedules.

_P/OZr(O: EPA: $100,000;WA: In-house(Studyplusdemonstration)

PRO,_ECT
OFFICD_(S): Roger Heymann- EPAIONAC703-S57-BI2B .....

l)avldH. Trayer- WA, Safetyand Industrial_l=a Branch
20S-386-2312,

• SPONSORS: TennesseeValleyAu_horlty,IndustrialHygiene8rsnch;and
EPAOfficeof NOiseAbatementand Control.

TYPEOF
ABltEE_IE_I': Intorsgency Agreement

ZNVESTZGATOR:C. C. Thornton, TYAoSafety and Industrial Hygiene Branch,
Hustle Bhoals, AL ,3SB60,205-SBB-202S
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VI, BZBLXOGRAPHYOFRECENTREPORTS

Stnce the mfn purpose of thfs report ts to keep Federa7 per-

sonnel up ts date on current developmentstn nofse control technology, only.reports from the years 1978, 1979, and 7980 have been 11sted. Zn 11sttng tn
forn_¢ton on svaflsbtlfty, ¢he abbreviation NTZSts used for the Nst4onal
Technical Ssrv/ce, and GFOts used for the U.S. Goverr_ent Prtnt_ng Offtce.
Znforma¢tonon prices, a¢cessfon nu_ers, and titles of pub11¢a¢4onsavail
able from NTXScan be ob_afnedby calTtng 703-5='7-4650, andwrttten orders
should be sen¢ ¢o the Following address:

NeUronalTechnical Znfomatton Service
U.S. Oepa_en¢ of Commerce
Opera¢tonsCenter
528SPort Royal Road
Springfield, YA Z2161

Orders to SPOshould De sen= to the fallo_tng address:

Supertntunden¢of Documents
U.S. Governer Prtn¢tng Offlce
HashtngCon,D.C. 20402

The present repol"_ |3 a|so ava41able from NTIS_ Unfortunately, an accession
n_i_er could not be assigned prior to puDHcatlon.
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DeparCmeni:of AgPtcu1¢ure

Fores¢ Servtce

HearthR Pro¢ectton for Forasi: Servtce B.last._.r.s,SDEDC,796701, Norther 1979

HeltcopSer Skiing Notss, SDEDC7967-1208, Novmber 1979

P.roSec¢,YourHurtmg, $DEDC,796700, December1979

9¢tence and 5ducal:tonAdmtn_sSra¢lon

Low-n=tsa versus standard brush cylinders for 91n machtnary, W. S. An=honyand
O.L. McCasklll. Trans. of ASAE,21(6):1045-1050; 1978.

Notse Levels of ¢o¢=ongtnnfng sys¢ems,W. S. An=bony,R. A. Wesley, and
O. L. HcCaskt11. Trans. of ASAE,21(2):574-590; 1980.

All _o notss in 1_n¢ ¢lesners, W. $. An=bony. The Co¢¢onGfnners' Journal &
Yearbook, 46(1):19,22,24,26,27,30,52; 1978.

Notsl Of low pressure fans, I_. S. AnShony. Cot_n Gin and0_1 /4t71 Press,
79(14) :24-26; 1978.



Depar_nentof Ene_J.v

Offtce of Environmental Complianceand Overvtew

Audtble Noise of Constant-SpeedI Horizontal-Axis Wtnd Turbtne Generators: A
Preliminary, Anel.vsls. D. N. I_ss_ end R. C. Potter; Bolt, Berenek and N_n,
Inc.; Report No. 4281 for U.S. Depar_ent of Energy; January 19BO.

Available From: Draft Ftnol Technical Report nowtn review; DouglasBoehm,
Environmental Cent:re1Technolog.yD'fvtston, telephone no. 353-5511, wtll have
curl-set Inform=tiDe on the status of the repo_,

Revtw of State/Federal Environmental Requlattons Pertalntn 9 to the Electrical
Effects of OverheadTrensm_ssionLlnas: I978. K, R. shah; Shah sn_Assocle=as
Inc. ; DOE/EV-O048/];Oc¢oDer1979.

Available from: NTZS
Accession No. DOE/EV-OO48/1
Cost: $6.00

Fesetbtltt_ Study of an Acttve S_s¢_ for Trensfomer NOteSAbatement.
n, Yannuc=l, Hes=lnghousoE]actrl¢ CQrpore¢lon; C00-4376-T]; MW 1979.

AvallahlQ from: tiTXS
Cost: $5.25

: Potential Environmental Effects of 765-kV Transmission Ltnas: V_ewsBefore
.: tne NewYork stirs PuBlic service comtssion t cases 26529 and 25559_ 1976-1978.
: _. 5¢ot=-HelCOn, K., H, Clark, B. R. HOlt, D. C. aoneso S. O. i_pleno a, 5.

Krobs, P. Polson, R. A. Shepherd,and O. R. Young;SRZ Internsttonel; DOE/
EV-OO56;Nov=bar 1979.

Avetlable from: NTZS
Accession No. DOE/EY-OO56
Cost: $7.25

Noise Cent_l Needstn the OeveloptnqEn.er_yTechnologies. O. N. Kaast;Be1=, Borlnok and Newman,1n¢.; C00-43891o March 1978.

• Av=_Isbla frm: NTIS

Assessmentof the Needfor NotesControl Research on _le¢_H¢ •PoWer'Teansfomer5
erie Ree¢=OrSo ". N. _os= sea c. 6. 6ordon; Bolt Beronek and No.an, Inc.;
I_"p'o'F_T_.-'C2.agfor U.S, Dopsrment of Energy, March1980.

Available from: Draft final repo_ nowunder review; DouglasBoe_, EnvironmentalControl TechnologyDivision, telephoneno. 353 5511, w111 havecurrent tnfometton
_i ion =hestatus of the report.
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EnvironmentalProtectionAgency

Noise Technoloq_Research Needsand the Relative Roles of the Federal
GovePmten¢and Private Sector, EPA550/9-79-311, May 1979.

Avallablefrom: DocumentsClerks
Technologyand FederalProgramsDivision
Officeof NoiseAbatementand Control
ANR-471
U.S.EnvironmentalProtec¢IonAgency
Washington,D.C. 20460
Telephone No. 703-557-7370

Cost: None

Available from: NTIS •

Accession No.: PB-ZgS-B2B

Cost: $12.00

Federal Researcht Developmentand De_nstration Programsin Machiner}_and Con-
struc¢ion Notse. The Federal InCersgencyMachinery and Construction Noise
ResearchPanel ; EPA550/9-78-306; February 1978.

Available from: _ocumen_ Clerk
Technolog.vand Federal ProgramsDivision
Office of Noise Abetemen¢and Control
ANR-471
U.$.Environmental Protection Agency
Washington, D.C, 20460
Telephone No. 703-557-737-

Cost: None
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Depar_nen_of Health andHumanServices

Na_ona__ns_u_e o_ OccupationalSafe_yandHea]_

I,dus_r_al NotsaCon_! Manua_(revtse_edt_ton) NIOSH70o117,1979.

Avatlab;e_vm: QPQ.
Stock no. 017-033-0036-9
Cos_: $6.00
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Departmentof the InCertor

i The Bureau of Htnes

De_onstra¢in9 the Noise Control of a Coal Prepara¢_onPlen¢, 79-104, 1979.

Available from: NTIS
Accessionno.: PB 289 963

Noise Control Report - Jeffrey IO0-L AugerHtner and Jeffrey g4-L Brid�e
Conveyer, 79-010, 1979.

Available ?rcm: NTIS
Accession nos.: PB 292 387
(Vols. 1, Z, 3) PB 292 388

PB 292 389

Honcr_ Noise Control, 78-133, 1978.

Available from: NTZS
Accession no.: PB 289 711

Develepmen¢of Other PneumaticDrills - Evaluation of Oestc_nConcepts, 78-070,
1978.

Available from: NTZS
Aoc_ston No. PB283 774

Developmentof = quiet Rock Dr111 - Sourcesof Dr111 Rod Notse, 78-132, 1978.

Available from: NTiS i
A¢ce=sionNo. P8 ?89 716

Notse of Surface Coal Htntn9 Equipment,79-098, 1979.

Available from: NTIS
AccessionNo. P8 299 538

NotseControlof Under_rcundLoad-Haul-DumpNachfnes, 78-125, 1978

Available from: NTIS
Accession No. PB288 854

No_seReduction of JumboHeuntodPercussive Drills - Developmentof No_se
Treel:men'_t 78-105t 1978.

Avalloble from: NTIS
Accession No. PB 286 109
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Depar_ent of the Interior (cont.)

Noise Cont_l tn Surface Non-CoolPlants and Mllls, 78-003, 1979

Available from: NTiS
AccessionNo. P8 291 584

A complete list of the publications of The Bureau of Mines can be obtotned
from NTIS or The Bureauof Mines, U.$. Depar'cmentof the Interior, 2401E
Street, N.W., Washington,D,C. 20240.

I 6-7



Deparl_entof Labor

HtntngSafetyand HealthAdministration

ZR1072 - MSHATest proceduresandAcceptability Crt_erta for No_seDosimeters,
by PennlsA. nlaPa_no,Jonn P. Seller, anaTlmot_l'yY. Yen, U.5. DnL, MSt_
I_)78, 11 pp., 2 tables.

Avollable from: MSHAOfflce of Infomatlon
Sallst_n Tower#3, Room902
4015g'l'/sonHou_evard
Ar_Ington, V_rglnlo 22203

Tel. No.: 703-235-]452

Cost: Hone

Instruction Manuo_for the Cons_uct_o.nof graparaundMuff'lePs, by Noise
_bc'_lonPersonne],DenverTeCnnlcal5uppor_Can=at,u.5. Dept. Of Zn¢.,
141ntngEnforc_ent andsafe_y Adm_n_strattQn,D1521-tt120,14 pp.

Instruction t4anua_for t_e Constructionof Cylindrical Muff_e_, by Notee
_iec_lonPersonnel,U.5. _ept. of Interior, M1nlng_nforcem_n_AndSafety
Aclm_nts_ratton,DB31-N73.

Aw11_ble fray: elan g. Su_'_on
DenverTechntoelSupportC_nter
P.O. Box25357
DenverFoder_lCanter
Denver,CO 8022_;

Tel. No. 303..234-4824

Cost: Hone
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Na_fonal Aeronautics and SpaceAdministration

A Stud_ of Poultry P_cesstnq Plan_ Noise Charactert,.;ttcs and Potential Notse
Control Tecnnlques. J. C. Hyv111, A. D. Jape, L. d. Morlar_y, R. U. A_Klns,
andR. A. Cassanova;Georgt_ Zns_t_u_eof Technology; 1980.

Avallable from: NTiS
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Depar_men=of Transpor=aCton

No_seAbaCe_nentTechntauesfor Cans_ructtanEquipment,DOT-TSC-NHTSA-79_45,
H5-803293, AuGuSt,1979.

AvailaBle f_m: U.6. Depa_en= of Transportation
Resea_bandSpectal Program

Ac_tnsl:raCton
TransportationSystemsCen_er
Ca_rtdga, MA 02142
Atcn: RoberMason
Tel: 6-837-2443FTS
(Supply11mltad)

NatlonolTechnicalZn'tormat:1onSa_fce
Sprtng'fleld, V_tnta 22161
CostandAccessionN_nbernot known.
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VII. APPENDIX

The proJec_ descrlptlons in this s_ctlon were recolved _oolate _o
be fnclucled In the nu_tnsection of the repe_. They are oppendedhere so Chat
the report could be modeas neorly complete as possible.
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OEPARTMENTOF CO_ER¢_'

N'_'_onal Bureau ot' $_nd_rds



P.ROJEC,TDESpRIPTION

TITLE: Building and Architectural Acoustics: SoundAbsorption and
RoomAcoustics

OBJECTIVES: This project focuses uponthe improvementof measurement
technology for quantifying the performance of building elements
in establishing the bulldlng user's eoous¢tc environment. The
improvedmeasurementtechnology wtll increase hutldtng design
productivity and improving the buildlng acoustic envtror_ent
will increase the productttvti:y of the building user. The
pro_e_t focuses upon the technical specs of sound absorption
and room acoustics,

ACCOMPLISH-
MENTSand
_rATUS AS OF
JANUARYIgBO: BoundAbsorption and RoomAcoustics: This task has been

lnltlOtad during the current flscil peer and focuses upon
detemlnln9the appllcabilltyof $oblne's:heoryfor quantlfylng
the soundabsorption ¢hor=cterlstlcs of buildlng materlalS. The
research is progressing using the doveloPmonl:of on Absolute
SoundPowersource as a first stop tn the effort:, In the future,
laborn1"_rymoosurementswi11 be conductedto t¢st the oppllc-
ability of Sabloe's theory 1:o14borntory moosuremonCsend the
oppltr_tton of _sults to acoustic dcstgn of building specQs.

SCHEDULe: The plonnad sffoP'_ wllI ¢_n_tnue through ftscol year 1985 end
result In improvedmeosur_mnl:methodologies o_utattng tn the
devolopn_nt of a deolgnguido for butldtng noise control and
architecture1 acoustics tn fls_l yeor 19.B6.

FUNDING: $100,000 pop yeor unttl completion.

SPONSOR: U.S. Deportmentof Commerce;National Buroouof Standards

PRO1ECT
OFFICER(S):

TYPEOF
AGREEMENT: In-house

INVE_I'IQATOR:
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PROJECTDESCRIPTION

TITLE: BuildingandArchitecturalAcoustics: ImpactNoiseMeasure-
ment and Rating

OBJECTIVES: Thisprojectfocusesuponthe improvementof measurement
technologyfor quantifyingtheperformanceof buildingelements
in establishingthe buildinguser'sacousticenvironment.The
improvedmessure_nenttechnologywlll increasebuildingdesign
productivityend improvingthe buildlngacousticenvironment.
The improvedmeasurementtechnologywillincreasebuilding
the productivityof the buildlnguser. The projectfocuses
uponthe technicalareasof impactnoisemeasurementand rating
of buildingstructure.

ACCOMPLISH-
MENT8end
STATUSAS OF
OANUARY1980" ImpactNoiseMeasurementand Ratinq: Thistaskhas beeninitiated

during the currehl: fiscal year an_ focuses upon the quantification
of football impact noises. A literature review has been conducted
to establishthe parameterscharacterizingthe impactforces
generated by ltve walkers. A droll: report has beenprepared
describing the state-of-the art of impact noise tn buildings
and discusses the meaaurmmen¢,characterization, and subjective
responseaspects of the problem. Future efforts will comprise
impact force measurementsusing live walkers. The data resulting
frem ¢llese tests wtll be used to improve the design of the
mechanical tapping machine currently used to measure impact
notse Insulation of floor-ceiling assemblies. This effort will
be followed by fteld measurementsof tmpect notse to develop an
improved test methodology that relates impact soundinsulation

_ _ rating_to th_ebui_lldJnguser's subjective response. -

SCHEDULE: The project is planned to continue through ftscal year 1985 with
theresultsbeing Incorporatedin a designguidefor buildlng
noise control .and architecturel acoustics in ftscal year in 1986.

FUNDING: $100,000 per year unttl completion.

_PONSOR: U.S. Oepor_ent of Commerce;National Bureauof Standards

PROJECT
OFFICER(S):

TYPE OF
AGRE_4ENT: In-house

INVESTIGATOR:
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.PROJECT"DESCRIPTION

TITLE: Bulldlng and Architectural Acoustics: Butldtng Notse Isolation
and Insulation

OBJECTIVe: Thts project focuses uponthe tmprcvementof measurment
technology for quantifying the performanceelements tn
es_bltshing the buildtng user's acousttc environment. The
improved measurment technolog.vwtll tncroese butlding destgn
productivity and improving the bulldlng acoustic environment

*tl1 tnoreose the productivity of the building user. The
project focus_s upon the technical areas o1'measUr_lent of
bulldtng element noise Insulation properties and butldtng noise
Isolation characteristics and the relationship _o laboratory
meesur_nsn_.s.

ACCOMPLZS_.
MENTSend
STATUSAS OF
JANUARYlS80: Bulldtn,q Noise Isolaf:tom"a_'d'InsuiattonMeasurman_: This l_sk

focuses upon the eeve]opmontof improved messurementmethods
for characterizing noise isolation performance of butlding
spoces end noise insulction ¢hcrlotertstlcs of buildtng ele-
ments. Currently, a fte;d mossurmont'capobtltty Is botng
developedto esl_bllsh s do1"_ bsse for 1reprovedmeasurement
methodologies, A literature revt_ has beenconducted and
draft roper'ca hove been prepared tn the opensof soundtransmission
=n¢lsCruoture-borno notse describing the s_-of-_he-srt tn
nolse tethnolog.v. Future effort comprises the conduct of field :
measurmants and oppltcation of theory aimed at Improving the t
ao¢ura cy__Of_s .i_n_.d.ard tost.moCJlods. _...... ._!_

SCHEDULE: The planned effort comprises comCletionof the developmentof
improved noise Isolation snd field measurementmethodologies by
the end of flscsl year 1984. DuPingfiscal year 1985, _e design
crtterte developed for butldtng noise control and architectural
ecrJusttcsduring fiscal year 1986.

FUNDING: $100,000 per .yearunit1 completion.

SPONSOR: U.S. Depsrment of Commerce,Nstionsl Bureauof Standards

PRO_ECT
OFFICE_(S):

TYPE OF
AGRS_ENT: In-house

INVESTIGATOR:
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PROJECTDESCRIPTION

TITLE: Methodfor AssessingCosts of a Node1Noise Control Codefor
But]dings

OBJECTIVE: Thts project focuses uponthe developmentof a methodologyfor
assessing the costs of Implementing the provisions of a model
buJldtng code addressing noise control.

ACCOMPLISH-
MENTSAS OF
JANUARY1980: The effort ts currently _n progress. Thework ts being con-

ducted by the staff of the Center for Rutldtng TechnoloEY. The
elments of the methodologyhave been established and a data
analysis phasets neartng completion. Regressionanalyses have
beenconducted to esC=bltsh constrootton cost as a funotton of
the notse tnsu]e¢ton characteristics of butldfng e]eme,l:=or
components. Thesedata comprtse baste standard architecture1
deatgns Including doors, extertor wells, glaztng, tntertor
_]ls. and floor oetltng assemblies. A methodhas beendeveloped

for calculating.the nmtse insulation require_en¢ for each alement of e multt elment wall so that the composite wall notse
insulation spectftca¢ton ts achteved at the mtntmumconstruction
cost. Cost= related to admtnietratton and _o testing r=lutr_
by Me model bulldtng coda are currently being assessed.

SCHEDULE: To be completed durfng FY 80.

FUNDING: $75,000
I

SPONSOR: U.S. Environmental Protection AgencyOffice of Notse
Abatementand Control

PRO_ECT
OFFZCER(S):

TYPE OF
AGREf_IENT:

INVESTIGATOR:

I

!
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NATIONAL SCZENCE FOUNDATZON
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PROJECTDE$CRIPTION

TZTLE: An tnves¢lgotton of che Ylbre¢ory andAcous¢tcal CheracCarls-

¢tcs of Flextble Hachantcal SysCemson Vtbre¢tng Founds¢tons

OBJECTZVES: 111tsproJec¢ w111 examinegeneration of no_sa by f_extble

mechanical system so the¢ engineers w_11 be able to predtct
the notes characCartstlcs of machineryat the dnatgn stage.

ACCOHPLZSH-
HENTSAND
STATUSAS OF
JANUARY1D80: ProJec¢ scheduled¢o begin tn July 1980.

SCHEDULE: July 1980 through June 1982

FUNDING: $120,000 fop two years

PROJECT
OFFZCER(S): Davtd K. Anand

SPO_OR(S): Natlon_l 5¢tan¢o Fcunda¢ton,Dtv|stcn of Ctvll and HQchantcal

Engineering Hochcntcal Sctancasand Engtnoertng Group

TYPEOF
AGRE_ENT: Grant

ZNVES_GA-
TOR: Srtan ThompsonandAdnanAkay

Depar_ent cf Hechantcal Engineering
WayneState University
9atra1¢, HtchJgan 48202
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