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SEC. 2. There shall be printed two thousand five hundred addi- -'J;'_
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Secretary.
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_i--' _ LETTER OF TRANSMIrI_TAL

ENVIRONMENTAL PROTECTION AflENCY_

Washington, D.C., January 24, 1972.
THE PItESIDENTOFTHESENATE,
United States Senate, Washington, D.C.

Dear Ma. PRESIDENT:I have the honor to eubmit for your
approval, as required by Title IV of Public Law 91-604, a "Report
to the P_esident and Congress on Noise." i

Sincerely,
WILLIAM D. RUCKELSHAUS,

.Administrator,
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FOREWORD

Title ]_Vo[ PL D1-6G4, Sll_ed Into law on December Ol, 1970by the PreBIdent_

"J directed that the Environmental Pi'ot eeRon Agency conduct "a full and complete thves-

i Ogation and study of noise and lit effe0t on public health ned welfare" and to report,

i_. wRhln I ynart liP3 [ladings to RIOCongress. To those ends. nuthorlT_ithln was gi'**_n

to the Admthlstrntor to held public hearings.and toconduct research, exberlmentd,

demonstraLthna, ned stud}as. 'l_u puhll0 hoarthgs were held In sight major cities

throughoutthe country, wbe_ vomu 225wlmosse_ reppJ_JntthgRIosclentHIc com-

munity, thdu_try, and the pobLthWe testtmonyon nil _¢pe_t_of the noise problem,

In addition, the Agency. through tts C_flce of Noise Ah_tument and Control, ileveloped

contracts and otht_rwlse worked elosoly wOha variety of nnl_ experls t bothwithin

t_o Government and from the private ee_torp to review all ttspeets of current knowL-

edge about the effects of noise _1_1method_ of control

_ The result of these extensive efforts l_;this report to the President _*ndth_

',' Congress of the United States. Robefolly. this dccnment wIR 7cohelpful In the eurre_t
?

deliberations on Federal noise control legislation. It should also be useful to state and

: local governments lind the generltl publth In making decisions that will more rapidly

solve a problem that affects mere Americana than th generally resllzed,

.,p

xtx



INTRODUCTION

HOlE;E, commonly de[lned i_ unwanted sollnd, is an environmenta_ pht,nomencrz tc

I' v.'hieh man IA expeand before birth and througitu_t lllo. Holso cmt al_, tvJ _maldored

, an euvtronmenta_ pollutant, a waste product gone rat t_] In sea)traction with various a_tlv-

_ : IDeS O_ ¢ItOJt. UiMer the latter definition, noise is .ny sound - ludepettdent of Ioudn_a_ -

fllaI may produce an undemtred phyeloioffieaI or p_yehMogleaI effect In an Indtvldual _nd

that filmy Interfere with the _oallll erode el"tin Ilplividuzfl or group. Those endl InoJ_afu

_.]l (ff m_*ll actlvitfe_ - eor_r_tlnicatiol_, Work, i'e_t, r_(_rotttlou, _1_ iI[.ep,

As Waste products o[ his way of life, II_an prodtioee tv, o gener/tl typel of pollu_gnts,

The genera_ puhlle ]1as become well p.ware of the flrllt type, the m]_ll rOl_dU_l_ (lUSh

e_S _asool_tnd with _tr and w_t r polhJtion) that, to a grealer or lelser degree, remain

i_ the er,vlroi_merd [or extended pedIxls of tin_e, However_ o_iy ree_nt|y has v,tionDon

focused on the ascend general typu of pol_ttlon, the energy residuals aut_h _t_ the w[_ste

he_t from nlanafaeturl_g prooesle_t that erettte8 thermal pollutian of our _treame.

,_ Energy in the form 01 sound wavol conetitutua yet another kind of energy re_Idua|, but,

forttlnately, one Ihp,t does not remain l_ the e_vlronment [or extended periods of time.

_2 The tota_ amount of energy dieatpated a_ sound throughout the earlh tel not large when

oo_pared to other [or_e o[ e_ergy; It I_ o_ly the _'¢traordt_Jzry sensitivity of the ear

th_tt pertnlttt ituoh a relatively _la|| amottflt of energy to adversely affect _an aim

other biological species,

'! • It has lo_ g been know'n that noise of atafflolent [_lelltlIW i)nd diJraDort eMI iiMU_O/

_r_ temporary or pormarlent hearing Ios_, ranfflttg from slight impt_trlnel_t tt_ nearly tt_taf
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deafneH, In gl!ner4[, any iJaurcD of aounri p_'odLIclng nctlse J('vt']a ¢_[70 t_ 80 d HA

at _he _r can ¢ontr_lxJLu LOa p_ttorn o[ expc_aur_ tt_t may pi-odtlc(, tvnlpor_.l'y

he_lng Ihr_sho]d ahfftEi if expO_tlre iJ Ion_ enough, and th[B In turrt c_LId ]_'_.d tcJ per-

mt_nt'Jlt hv_.r[ng [mp_[rmcn_. [_ _lddllion. no,so _an [ntorfere w!tft Bpe_ch crJmmun[ea-

tlon ahd the' pe_'cepLlon o( other auditory i[gllal_l, d[stLtrh _l]'_ep and re]gxat[on, he a

Ilou rc_ o[ an?oy_.noo, in,off.re with aJI [ndlvidttaPs ability to _lerform cotnpl[_ated [asks,

lnflu:_nco mood, and oth_twlae detract [rom the qui_llty of lite.

_o_lety haB_ lln_ aJItlqulty, mad_ att_l_p_e to _hat_ and _ontrcJl i_ls_. The Rotnal_

enaoSed p_rhapl_ th_ [[r_t prohibitory noise law whell, by popul_._ decrF:e, _h_.rio_ move° ,_.

ments were pr_hihIted in the _trcet_ _f l_me during _he ttlg_lt. In England. tho [[r_t

r_ported _ourt _l_l¢_n ¢oncc_rn[ng tto_ne abatem_n_ Is dated in th_ th[r_ee_lth contury.

Tod_y, marly commun[t[ea in th_ United Sta_em h_.ve antl_o_o r_rd[na_lc_ I [_Jlh_ugh

theme _t_tuteB v_ry widely in _t_ndv._l_, scope, and degree o_ enl'or_emerK,

With the technological e_pans[on _h_t be[[_n ¢[ur[ng th_ Indun_rl_l Jle_o[_t[on _nd

th&t has _c_]_r_ed is_no_ 'florid War _I, _nv[ronme_ltal noiB_ [tl [he [Itl[ted States [uld

a_hc_r lndustrJallzvd nnl_onB haB beet1 gr_dtlal]y _tld iItead[]y _n_r¢'_l_lng_ with moro geo-

graphlo _r_B becoming exposed to sigl_[f[c_n_ ]ev_l_ _f zlol_. Whcre_ _IQ[_ l[*vo]8

iIu[fl_lent to [ndu_o I_*me d_greo of holt ring l_l_s wer_ _)nc¢_ co_[nl_d ma[nly to f_'_t_'l_s

and o¢cup_[[op_l ll_u_tIons, Itoiso I_voln _pproa_hlng much I_ltens_ly _tl_ dtll_ltlDn ar_

[oday being r_orded On city _tree_s vzld, in s_m_ _:aneN, ill _nd _round lhe honle,

Th_'_ _ro v_]ld r_allorl_ why wlde_pr(_d r_o[[t_lt[on ol" floJ_e aa a _lJgl_[(l_n_ _n-

vlronnlont_tl po]|utanL and potentla_ hazard or, _l _ m_fllmUm, • dv[r_ctor trom tht.
f.

quality o[ [[[e ha_*he_as[owin_oming. Inthetir_[placv, nolst,, ffdefInvdal unw_nted ._

sound, la _ _ul_Jt_lve _pcr[_nc_, Wha_ _s consldcrvd _8 tl[*ll_e hy _ne ][st_n_- tn_t_' I)_

conslder_f[ de_lr_hl_ I_ t_noth_r, J_vt.n in _h_, e_rot. [t_ll[v[du_l_, _'anIl'd :loLznl[on ont • m_

oeoastnn m_y.ho _*n_[derod a_l _o[s_ on _,tloth_r.
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_0eQndly, nel_e h_ _. r_pld dec_y time and thu_ dneB i_ot rIJiiIllin _11millllu Vlbl'il'¢lll

ment [or e_t_nded _riodil o[ tim_+ _1 do _llr and w_ter po]lulthn+ Ily dip Ch_P Lh¢,

avermlth Individual [B I_pU_'red to _011on to ahllt_, ¢onLTol+ or, at leag_, cQra_lahl I_lm_l

14porJld_ er_v _roNmDna| r_o Be't he no 8e n man_, it upAb n_ n_ay no _ng _r _,_ _1

Thirdly. the ph)++lologieal and ilnyehaloglc_¢l effects of heist+ on m_n e.r,+ tffI,,n

Bubth_ _nd lnuLdLoun. _ppearlng so gradu_dly and i+lowly that iL bee<;mes dLffiuult it)

aBllooll£le cauBe R+llieffect, Indeed, to thol,_ perlnn_ who_le huarlng may alrt_ady bavu

been _tfeetecl by nnLt_e, [& m_)' no& be eonl+ldc, red a problem at alL.

_'+ Furthur, the lypt_[ _ttiz_n th i_roud of thl_ natl¢Jn'_ luuhnl, tl_gl_l ill++_'_as ;rod

hlgon_dlylmllywllh lie hthgs_zehpl_oi(re++sha++ glw hlmthtlu_nyl_ r;qJld

t: Ii_ll_[)erlatl(ll¢, lahllr-_l_+*lng ,lovl_u_, and rluw l_el'4:tl_l[o_JLl d_vthet+, [hl[ol'lLin;tl_.[)',

nl_ll_ _tehtlc_l_lc_l i_dvanco_ liE,re bi_4_t_ *t_lfncIl_([ wllh In_l_LmNc_dellVb'H[Inlltll[itl fl*l[NJt

ZkI_(Ith_l_ h_tl 1)_¢11;t tt]ftd@n_y th [LLp_I_ _g_llt_ O[ the p_i)uIIlIlell ID It_eC.'DI III¢_ rnhtl +

tthn:tl rlol_4t_ lllJ ]llll_l <If tll_ prb!o of I)rogro_+_.

The _lc|enltIIo conlwignit.y IIIllS1¢1r ¢+_¢d)' accx£nlld p+ted eon+lldepahlo kno_'ledl_t+ con I

_ornthg nol_e, tt_ u[[uc_$+ Ug t] Lt_ ;ihz_f.ei_eri_ _ind tJor_ll+(ll, In Lhtlt rug,_isl, lluL+,t! l_ilfUll+

fl+oltl nl¢ltl[ _thur 011vll'oP+me_t_l pollut,_nltl, _'_g4_rlI_l_*'_ lht! tl?ch_glgy 4_[+<I_ 111elan"

trul iiIONI Jl_(hlll_ B_dOUtdoor n_th_, A_ • inllllur (_[ fll_tl _hl_ I_ 1111eJllUli_n_<_th

_hleh hnuwledge el ucmtl+ol t_eli1+[qquu eXceed_ the hn(_x_'ledge ¢+[hloh+._l¢:ll ;tnll

Ithysieal ufl_c_ uf ¢+le pt_llu_nt. Tho_e lael_ huve heen broughl ,_il Ln(wevluu_

[_'e(Jul'l_l ruport_+ on th_ ilrob[um tiueh _¢_+'NI)IP_; _+Jund _*_[lllllUI V;_luLt_ (O[[l<_t ¢_1

, Scthacu and Tu_hnolagy) _nd "The Ncll_u Ar_ulid Ult II (Commerce Tuehnlelll i%ll_'l_llrl'

:_ BO_I_ I)epartnleat of Commerce).

i
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OR(_ANIZATION OF TH_S REPORT

This l_epo z!, f[l_at til]d re,he J _he cffecL_; of noise on ][v[n_ th[n_e u..d propez-ty ,

Revtr, lved _r(_: hum_r_ audltoz'y, psycha]o,_[ea]0 phy_loiogl_l_l_ und sQ_lolo_c,zt efZ'_cts;

el(cots orzwRdllt(_ _nd [_t;itlr anlmzzlf;; rff_ct_ of _onl© t:oom and _[mR_r Impulsive

nolat,B; [md physl_a] i!ff('cts of noise on strdetu_!s iznd ]lrop_zty, !

_hapt oz" 2 de_l]_ with the sour_e_ o_ rlol_o _zzzdtheiz" cu _'rel_.environm,_n_z] lmll_ct, _ !
|ilo[uded In tills ch_phZr uz_e di_;cu_[on_ Qn corn muzRty na[s_; | z'an_ poz'_,t [01rzsystem:_;

devl_(_s 0uoh _z_ lizwn _.vers _.;ld chal_ aaw_ powez'ed by [r_terzzzt[eornb_sti_z_ _ll_[ne_;; i

_ce and b_l_d_ R _'tu _pment, iio_lze_ zzzzdzz_ _s_n_ o_ _ env_ronm_l_t_ _m]_l__l

le p_0_lded_

t_ Inlport_nc_o of o_h(_z"n_ _nl_n_ _ro_edu_a_ ._. caXnll_e]zen_l've _ _y_l_t_
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The reader of thin report is cautioned thlzi the rnnterte.! preeented herein le a

COlldCnmatloh of I_he e.xten_lve [echnl0_[ _d datailed rn&tez'l_,l oontaint'd In thn

approprlata ]_PA Te_hnlc_zl [nfoz-mRtiolz _curnnnta and In the !ra_soriptn or the pabl[_

h_ar[_gs held by LlzeAg(_rlny, An u col_denJlztiong KQn0t'*l[Lt,ies nlz_y _cur, nllhou{_h

_ avoz_ e|fort hD.s been rnndo to q_zalify _t_temanin wh_n reqLlired lot" c[arl_y, Tho_e

In t_z'enl,_d I_ maze det_.li or vt_z'{f[ca[Icln of Ip/c_rmat ion _t_z_e_ nhau[d eonau[L lh_

i_ approprhzto F:PA doeumentn, and the spe_[fl_ ref_r_nce_ ette_ therein,

i.
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GENERAL Oll, PERVAT_GNP AND CONCLUSIONS

The* Character of Noise as &n EnvlrOnm[mtal Prahlsm

That _ound and heating play an Impor_nt role In human life is a proposition so

aelf-e,.,Ident It requlre_ no iurlher comment. Itowuvur. sore0 effects of nuiso on

mitt, luoh aa Interference wl_h sleep lad commtlnleation Or notEs-produced Irritatthn

and lanrtoya_ee, tire difftoull to define a_d evatoale with ohJeetiv_ precis lell.

Ppllrlla flfformatton is aVltllahle on typical cumu]_Uvo elW,OSu reet to noise aatmoi-

atod with a varlet3" of sources normally present In molt of socthtyts current environ-

ment. Much of the IrJormlttton contained in this report Is eoncerned with speelfle

louroes, although first efforth have been made to estimate the magnitude of eumubt-

tire exposures of typical segments of the U.S. [x3pu]atlon.

l'Urlhermore, thel_ leta petrel irish of informatimi on the effects ol soils on various

living nonhuman organisms. It is evident that under certain eo0dltlons there may he

some ecolegleal effects, partthu]arly when ttew noises intrude into wildlife habitats,

At tee same time, eel_ath species seem to ahmv some adaptation to _olae. The pros-

eat state of k_owledge In this arcz th Incomplete,

Bsasonnbte evidence exists ef the dimaping effects of high intensity nothe en

inert object& Physical damage to property front ¢onth Ix_ms generated by aircraft

has been repeatedly confirmed, AS the scale of Intensity decreases, there Is Insuffi-

cient valid dat_ regurdlng direct structural effects on property. Insofar its tee effect8

or nolJte 0il propsrgy vaglel are ooneerrted, the t_vidence remains Inconclusive,

_m d_ta developed in this report and its supporting documents thdicato_ that

noise has art impact en the peehJo th the United Staffis, Thth Impact mnnffests Itucif

bY interfering wlth speech eommuMcatlon, disturbing eJesp, m.I creating other dis- ".. !

iurbancee of lifo th_l lead to annoyp.ncee, ba addltthn, some nol_e leveth encountered 'e-,
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Ill non-oiJcUpallOllal aLtsat Ions ms+' nl+o eomrilmm to the rl,k of in_uPrln_ hearln+

impairment. 81nee the +;u_eet of _©l_pg_iIorml noise has been oxl+'naIv[sly oovured In

aonnoetlon wlth l_o O=cuPatlor_M Sal'oty and Ilualth _et+ It [_ dolIIt with +rely by z+[_r-

enee In thls report.

!: NoI_e Control TeehnMol_y and PosnlIde Chanp_es hl the+ Nt,lsv Problemm

to the Yeal" 24]00

.+ CurronL t_©hnoIogy and that extracted to I_ available In lho next ._ to lo years In-

dIeat_ that a _ubel_+Atlal r_duciWn Ill the llOIae from vzlrlos_ sourcek+ Is fuanlhle.

Application of nv.llable teehno]ol_ Letlagging beenune nf Inndequole sc_llal, eco-

nomic, or governmonlat prOEtllttrOS/'or noise Mmtomont. F'zlrtht+r+ there nnt_t be a

balares between application of toehnoLogy to floltle soaroo_ and the Utller Inn_tsure_ ru-

qtdred In ooatrollllxg the total Itole_Ltenvironment I erich as hind t_bu phrasing lind rvfftL-

lgtlon of i_otlrcl_ tree, In this oonnoetlon the requirements ill Ihe Nfttlonsl EnvIronlnents I

Policy Act relative Io Environmental Impqzot Statements (Set_, 102('._)C, PL 91+190) end

of the Nole_ Pothttton and Abatement Act st 19"to (Title IV. PL 91-60L .'_c. 402(c))

provide a heals for noise control at_lzoolatad with I_th plalmnd ned uxlfiL_llg lredei_O

activities, Proeedurelz to oocompllsh thetis rl_qql_fltonts #rIJ now beln_ imlllement_d,

'i'ho projections of noise Impact ceadttcted for this tel:err clearly [nilteat_ the i;ced

l'or aggrelllSlve 0fforts at all leveltl of goyernll*ent+ Wltlzrmt such ells/tat residual

nelse JevelJ In typical ttrban comnlunltloa can b_ oxidized to rime from tile 19"/0 h+vol

of slightly over 46 dBA to Just under _0 dBA by the year 2000 (tile residual level as

u_nd In this report Is the lower noise level boandary that Is o_eendoa spproxlmalely

90 percent of Iho tln_s). Of m0ro concert1 Is the estimate tha_ the Ileitis energy fl'om

highway vohl©hm would double by file _ar 2000. 01 the othsr hll_l+ the early end

VIgorous Inlstltutlon of _'wll_ble technology _t_tl compl'_henaIvo plannhlg, In eonJune-

! ties w_th effective ellfereoment and r0g'alato W aohop_ss_ esqld reduce tile rellidwd Is

xxvll



42 d)IA and the noi_ enor_ f_m hlghw_y vehlclc_ by n ratio of nearly 4.5 to I, 'l_li_

|atl_ r fl_ _kcs Into _¢o_l_t the cstim_d growth Ln Lh_ Ilum_r of noise _ourct_s,

An _ddltio_l mlgnfflc_nt ma_Nure of Lho aitu_tton may b_ obtained by ccnstdorlng

thn elze of no[_o-Lmp_le_ed l_ areas _r airports _;ld freew_ly6, T_o

to_l noLse impact aren Ir_ _10 Is e_ttn_d ut _ppr_Lrn_ly 2000

squa_ mll_s_ and this _rea could l_croa_ t_ _pprcxlrn_lt_ly fl_J00 _riu_r_ ml]u_ by _c i

yenr 2000° The projected Inor_llee tn tho impact of _Lrcr_t noise _uuld [_ reduced I

through i_ oombln_t[on of actionll _uoh ns Iho d(Ivelop_nt i_nd uso _ qul_lc r _lrcrMt I

e_!_[_B, ch_ngos in _.lr_r_ft o_r_llng pro_cdur_l alld tlghtor regtl_nt_on i_nd cllfor_-

mont. M_ro work _ ne_dod _ olu_rly tdcntl/y tho _l_tlonsh_ps nrncn_ thc vnrlc_l

act_la roq_l_dt tht_lr collt, their efhlct ol_ [ml:_otcd al'_ls nlld th_ [_nu|lt_l tillLt

w_ld _'elsult. Cnmp0.r_lllu actlotll_ re_llllg h_gl_wuy whlclc_l c_]d niso r_ducu _hu

i1ol1_11 _qul_d i_ld their ooBtll _nd bllnofl_ll n_ed _ldLtLon_J _nvo_tLg_lt[on.

Moli_lolo_,les for Nclsn Mo_u_ment _1 Ewluntien

A cor_ldo_llle '¢_r_o_ i_' mclhodnlol_les I_IM I_ rmlnolo_lcs _ pre _tlt]y used to

evull Io tholl,.t wol[ ¥ersud I_l o.c_lst[c_. TII[It _wl_dorLng _rr_y of t_rl_ino[o_. _uull

• e PNdB. El_dll, NEF _nd CN_I, (_ II_e Olu_a_ry for dcscrlplion of _eso terms)

_p_lll_nl_ ufforlJ _11Ulo _ll of voluntary IllllLltlltionl_ rgom_rs of _ho pro_a_[onsl

_nd _gme_t • of _ov_tnr_all_l nulhor Jtiols Io doll wllh is_c (_[c lilt u_t Ions I problom_l of

meall_l_mur.t I _nd Ilueds for _wLl_lltion _chnlq_cs. M0.ny terms _vo some delgree of

commol_l[ty 0 _f iloL l_I_rclmngol_b[ltty I while _tilorll sltnply _ not comp_r_b_o.

l_imIJnrl_ _wl tf any. '_r_ dc_lu_d with th_ Ldoa that thuy ralght _m Lncorpural_ll tn i

a _l_tulor¥ p _o_dl_ 1,it rot ilo[lle abAtoml_nt lull _tt end_t legal i_nd enforoement _

leveJs_ widely dLf_nt I_nd _otilotlmoB o_lfl_cll_ pr_cdul_lt exist.
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Th_s problem I=; furlhor ¢ornpounded by iliffer_neou Ln acLentlfLc sclnanLIn'_ ii=;_l*-

c lltlod wLth Cruisecontrol lind evaluutlon In the L)i'lva Io _lld quits l -i_ove l'stllu n ¢;t[ klH:L_f'*

T_O tormu _|'[leria and 8tnndJtrd¢ h_tvocome to havu tlpeul_lc mullnings to_ JXl_Nl_lieu

utlvironment _ts Fert_i;is to air and v*_¢or pol[ulinn and otil0r ellvironmulll_ti _,lt_,_,_s,

Those term8 are loosely used i1_terchangeably it_ relai.lon to noLse In ll]<ist tP;_Is _iii{_

ttongov0rnmental stal_darda d0ctlment0 t they oflel_ hay ,-_Ih.: sanlll meJtalllg, Tin!zt, I_

a clear CUt ileod to develop a uniformly onderstood, _,duquatu 5{_he n1¢ [or Theft at11_!-

me_t and evaluation of noise,

!_, Eennomlc lmpilclltinuet of Noise lind Nnlse Abatement

_[orfltfttiolt or, t_e ftdver#e o[[oet8 of no[Eo ttnd the cosl_ n_t_4¢l_tlu{[ with Vill*ltlll_

tYl_S Of _]._tLehlonL moaMt4P_s aye cent;lined tn so','u_l uhapters of this rt,llOl't, [,I is]+_t"

tioo, _tsignificant portion of the datzt developed in the eight puhllc ht!_lrihg_ Iwld hi'

theAgency under PL 01-604 relates Is econonlle =_ai_¢s (4 the ,nlisol*_,hlc_m,

.s.e{;4_okgrc_lr_Jli1_torlalf_r tillsreport, I_PA noinnllbhl_llUC]_lr*itld_el tl;o

ecowJm}c txmmp[_aiof _1o{ae,which Is rofor+_nc_¢}in the i_cdy nf the (i_um¢.r=t, II,,_,*'ler,

at thll_ time, the nld[moh_ry slate of knowiedl;,_ re_rillr=_ oo_l_, tx_nutll_, ilnd llu_

ImlmeL of aL_tonlont 0xFondit_=,J_ upon thd Ilatloet'_ eo,_nomy rnak_ It exlrctn_'ly Iiil_t-

cul_to I_rlornl moanlnG'fule_onomto _nalyxis i_{_$t,_d1:oihe prldJl¢_lstnf PfivLrunql,:iltnli
r
: noise*

_i _Jlerda=" to OVZIIUt_tO_L_rtlgstlvo_o[sn _l_{tunletlt_t_tegtns, there ;*i_*lhl'u('ll1.1-

{_ Jot tyi_ of e0o{1oln/efesters to i'_conj,/dared, It {_ dosl_i]lu tn k_inv tl,unl;lga{ht¢[(_

_' of the 1_eneflte do rltqnd|rum proposed actloI$s_ll f_3rillH of dantagu_{{t%'oltle(iunlii,_i_{-

,= tLvog_Ainu O.LUl{_od*_ _ueo_l _IIOtOr_S lho eo_t o{ _itg{iknlllk¢U_$_[IOf lho {$_%.uJb¢_t(:,)it.l

i trolu_$dor study, Finally,al__khulysisof the [el]sinceof _u=ie no_t_{_i)Oll¢11_+t.nuilunl}'

' ill aeedud. With such information, eeortolnle anltlyuos call lie unrluri_lkull tu I'_tcl_llJ*t{..

r_tlonml doc:ls[on-ld_king,

r
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Unfo_r'_t,r_Jy I In t]l_ no[so _r,,J_, LIlo curr_rtUy a,_Lila])]t3 d_tL'l ld of_n Imp_cl_o

_nd _|_tos to _ordo lirnlt_d probl_nl suoh _a tho offocts _ hIGhw_Ly nol_o on p_p_rty

Va*|UeS 111_Jeo_d |on.Lions, [q go[ioz_ thQ ga_ do_s noL oxist th_L would pormit

g_d _g_l*Oga_ O_LIr_Gt_ of Iho ma_rdtudo of .oLs_ d,_mal_o _nd _o co_L and ildl_cts

of a_tomOJlt mop,urns.

Th_ 18 _ n_od foz" _dd g[or_al _oatoh on _1cl _n_y_ls o_ tho _c_omla _ sIiecL_ of

ilolaa _ all onvironr,o_l probiom, _o_ no_ds to _o known _bo_L tho i_ver_ of_ot_

on _ueh _cto_ _ h_JUl, tho qu_iLty of ll_o, pro_lcLIvlty_ _rxJ p_'ol_y V_ll_on I the

_ost Of _t_lnln_ y_ rlou_ Jov_# of c_tro[; fred _ho ImF_cL of a_t_m_L co,its on Iho _;

economy. WLth _L_t_* ur_Io_*_LU,d[_._ of Ihoso eoonomlc _nA[do_tt i_¢1_, IL uhoulg L_

po_qslb|o l_ th_ _Ut_lrO to ov_lu_to nllorP_LIv_ cohLrol _lz'_gle_ _nd Id_nL/_ co_t-

_EOJFtCS OF A PROGRAM FOR THE FUTURE

The ._terl=l doyelo_d In prep_tflrq_ Ihl_ r_rt. _.d dl_cusu_d In du_lL in .up-

IJor_lng doc.me.L_i, Is supl)or_od tn tho EpA publto hoz_r[_ on _o_o uIid lu_du to

ono ovor-rldLn_ cmto[ue_on: tht]ro is ;t hoed for lmproy,_d _nd colt;proho.plvo effort_

_t _ll l_'_Js _f govornmont for oflylro_mun_| _olso _ntrol. 311o JOCIll Itnd t;L_lo

govc/'fimo_ta h_vo the prlmaz_y rospo_aibLl_G_a_ [it mo_t r(_sFc('t_;, for th_ unt[l_ls

no_aa_ry to pro'*'ldo _ quintet onvlronnl_nt. This [_tc_.cf_s Jnnd-uB_ pl;Inn[ng_tnd

zo_llng, bttJIdlltg l_odoa. Uao r_ttJ_tlolls _r_d th_ _ct_l'y e;d'(_rco[_O_L l_rOKr[im_,

Ilowcvur, Lllo_0 aro aomo fun_tton_ thai _ru l_est _llrrl_d nut i_y Ih_ F_ll I{nv-

orllmont. T_io/.(J_ninistz_t[o_'_ log_sl_[_yo pl'opoattJ_ now' I>oi11; collsldorod [ly tho

Congress provldo the L_lis for tho_ noodo[I functlol]s. SjmcUle rcconlmoml;ttlone

In _ohiov_ the l_odod ob_l]otlve of _ a[_llJo_ni r_ducLio, o_ _oleu o'/ur Iho next 5

10 yo_.r_ _;'_ omb_lod lit tho following ]_0eommondlitlons, !

xxx



1, _'ei]orl_l l_lJl_r_hl[) Ln_lolBe Ah'ltonlont nnr]C_jntl'lJl

J F_dBrltl _ov_rnmunF'l[ i_rogrllm_ rohlUn_ iIIl'_tty II_ nll[tiu i_!_,eiI _-i!hlulll L,i)lltt,f_]

ILte _lhOng _h*_i_¢llvIIlull of i_v_ra[ ]'_dor_ll dl/lllrlln_llt_ and 11)_11¢1_, "l'hL,J_t

Jl_ It n_ed for ilnp'rc_wd CcloldLl_tlon of tht_ _ftot'l. TI) tllllt ,_n(_ tt ]_ i'e_-

I_, Tho F, nvLro_menlitl Proluet_on ,,_11ey _hlllhl pl_lvid_ th_ L_ld_r_htl_ lltlll

I I)o re_pon_Lhlo lot I_lo[r rt_l_eCtlvt_ nt_tIvLtl_,

nltlto_[ltted wLth _t_ _o_tvltles.

for i'uk,uLltt [on_ lind enfor_emonL _ houJ_l I_ dll ve h_]_!l_.

2, _landa_lli _i l_h'ltlatiort_l

A r_llItory Bchunlo _huLlld b_ _ltlll]l[Bhed t t_nl] _l_cl_lol';_l_:lE n,l]_u _ll._tl_n_uliL

oftorta _htllld L,o II_l_tle by Lceal_ iIl_le_ _r_d F_d_ral I_,_rnllleut_ tl_ h_llull_

_¢wlrc_6 _f t_nvIlollnl_l_111ol_lll Illc]ui[lnl_ _

(I) Transllort_itton eq_lilmvut - inoludlru_ _Ircruft, l_r wlde)l El_ 51u_.l_i

havo a11thor[ty Io lipllrravo FA__. _InIla_J_ fol' rC_ul_,lloll ol all¢i..Itt

noJ_.

{':) ConsL_ction equlprne at,

(3) In_rna! e_nlba_tl_n powored dovlcot_,

b. Product lab_ISnll authc_i'LLy i,ollueatt.l[ In l_Igl_het[w l*rOll_ni_ lll_oaLh'
,d

])_ll__ I_111I_00t_ll_llry Irl all iIl'*_ra]111_,_ Ii]lllt,lla!iltco_laider_d _]_i}if2nl



_, Ufll_'_r;_nol_e c_I_8 o l'u_'t_JzltOJ1u,_I{d8LZI_hlIX{_8ho_hl I>_IIovo o{x!({

hy EPA lindolhor |._do_llllgooe{o_, [_ zi_;_ordlmcoiv{HiI/le11b_,..e-

m0nt{on_d phln, und _hould ]_ un_ct0d into Julyby _ta{e_ n_x{lOCil{It{o_,

• T_chnlu_{ a_s{u_noo _hould bo provhJ_d by EP/_'on unfo_ee{lenl :rodothor

ro{ntod u01{v}tlus, !

_. lle_oaroh _nd Arlalysl8Needs

Somo lnvo_ltmelll of o_'o_ a_d/und_ 111hollo ru_e_H_h {l_S lll_JI*lly I_on nzl_d0

a& thO Fudo_d {ovoJ (and Io a Ioasor ¢{og_u Inlho prlva[_ _e_Ii>r1_{{broughl

• ou4 {n thi_{repot). 'rhoru z,0m_l*_,howol'or, _umorcx*s _ap_ {nknov.,lod{._

i

_{ oX_n_}vu _roIiB o] tuchnl_l l_nllsclenL{|{_,d{sn{gp_umu_t t_t _q.{ro i_ i

o_li_{_[*Ig_'es_rch e_lo_* To Ingot lho_$enuud_{,lho /o{}owlng sl_lz_{_e

re¢ommondud:

_. P{*em{un;Fodoc,_J {.,_so_rc:hilnddovoJolmlo_{Lon _{1_1_1ono{_c SOUFCo

C_WO{ _hould _ contlnuod _nd exp_nlfod+ bu} w{th :_ _o_ dl_ct {'o¢u_$

o,Ie_vlrot*mo_l i*apcot_{,_ich a p_ogram _h_{d d}_oHy {_VOIVO lho

con_ldo_b{0 oxport}so a l_z_dy exlsUn{_ In lho profe*{_In_{ .nd aclzdemic

commun}}y and In Ind_#_tI'y*

b, Fcdural{y planned, dlr_oWd, _nd _upporlod rosai{rch for [rnilro_'ed

mothcx]o]o_{lo_or _o_s_rom,_nt _nd o_{tl;iLio__r,__ool]od, In p;IZt{eul_r,

IIorifice{a_o_meng o_ zlhir_o re{tubero_ lhe v;l_in.qfm_/a_rJ_g _{y_{-

tum_ _nd methodolog{o_ now i_ u_o l_ requl_d, _hnpll/lcnllon,sl_m-

dflrdlzallon_ ant{ l_rch_n,_cahlllty o[ dzllr_ should I)e thO gO_'lo[ l{l{_

proJo_{.

c* ConHnuln.¢ efforts to dolormlno the noJso oxpoullroof lh_ z_murlc{m

public shouJd rucclvo oarly zltturlllon. _.
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d_ IlO_u_rQ_ on ph_oZ_i_J _n_l iis_h_JQglC_l _f/_cts of nc_l_o _huuld Ix_

dOO,I;,ml_t II ta be Llaed in set_|r_ ml,_nda rdB _ld in fornlu]_tlng Ill;_¢o _,lld

local rehmtation_, i

i o, ._n_lyHls of the _¢onomlc lmpl[aaLIon_ _nd euanomlu h_i_ct of nolo, c.n-

tro[ ill oa_ontlal In I_o clo_laien-rn_lclng proo(_ll_l awJ fur Iho dove|OlmlOllt

o_ tell_lstlo ,_lJlnd_rd_ lllld llhouId bu undort_kol_ lt_ il._rl iff th_ _xl_lt_n8 F:PA

Invoatl_'_tlon ot [ho brcador I,l_ue of o_vir_lmol_t_l o0o.Oml¢_,

4. EcluenHon _nd Fubil_ Awareness

t Althc_l_ there I_l awa_nes_ o[ sotlm __,_e_JtIt or tho itola._ p roblollt ._rld ¢,ul3t_'l)J

to_hnlqu_+l, the t_lcal oitlzen, whtlo VOXelJ ])y [ho hfil_x_l¢lrl 11[er+vlpiJnrllulllll[

IIOlse Inio h_s _lJo, IB genv:'_lly unawllr¢_ lh:l( nlcdhodl_ I_ _ll,Jvl_to Iho iiz'_bl_m

_re alrel_dy _1 band, Ti_e o_'t'orlB Onl]ell ]'or In Ihc allove n.comnlundl_llon_ v, lll

le_d tO t110Irnprovud l_orrn_atiotl tlo0ded to rdove ahotcd wllh el'_out{'-o nt_u_urO_l

to leHon thv impact of noise.

5, IJ_Kl_l_attv8 ]_common_tlo_ .

/J_giel_tlon proposed by the Adrninl_t_llon II1 Feh_*_ry 1o?! w_xthl prt_*lde Ih_

atlthorily lh_t Is neodctd Io muot file ilrollJents rv_o_led in lho _llu,llus J_I_ilril_

1 lo this report.
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CHAPTER 1

EFFECTS OF NOISE ON LIVING

THINGS AND PROPERTY *

Tho doEndthn of )lUlnu a._ Uilwuntod Jound lmpli_a t]lnt it ;lnJ _n .dvoreo _fr_ct

on ;lumnn ha)IrOn n_d t;lnLr onvl_]lmOlltl In_thdlng Innd_ *;tt_ctur(l_, und doln(lstlc

P nnLm_JN. Nol|_ n]eo Bff,J_tS Ilntural wLIdllth _nd o_oJogl_al _'al_n_,. Cnuso _:ld

of[o_L rothdonJhip_l botwoun nolso and Jls a(_v(_r_ ol(uot_ nru not nLways rowdily

d_mortstr_tblo_ CD_voreo_, _ortath GinGers of n(_Jnu _)_ iluo[th_ nro cIu_r _'uI, _u_h

IIH with nolao*l_ducud h_arlng _os|. I

Ph¥_loIos[_n| and psychotoglenl ¢h_n_os Jn poo._Ie expo_e_ to ,olao _'o I_se w_l) I

o_t_bdahed th_ tho hol_r[l_ l_e rosponso, iSlnco for Sit_ mosL p_t't thoy _r_ _ublth

and _n.ot bo dintlllkn41mhod f,'onl nlrnd_" c hmlgo._ ilrod_cod by oth(tr ,Jnvironnt(_t _l

8tr_os that ara by_rcdu_t_ o[ o14r ndva_od tu_hnolo_nl _ocloty, TI_gnrdl_

Thth ehnpt_r la ;_aaod Qn matorthl pr_nr_d by thu Stntf _PA O[fleo of Soleo l
Ab_tomon( _lld Conti'ol ns r(_nttIt n| testimony ro_oJv_d d_rth S _uhLl_ h_nr_.gs
_nd on d_t_ ©ont_lnod In _PA reporta NTIDSO0, 7_ '_fthcta or N_Ieo an ]_np]_"

(RP._ oo_(rp_t (_8-01-05000, C_th_] I,_tituto for tho Donf); NTIDSO0.1 ], "Soc_nL
_rnp_t of Nol_" (;nto_go.oy nSreomont with N_t[o_n! ]_ure_u o(_ta,_d_), ;tnd i
NTIDS00._ "Erfe_ta_[_;ola_onW_Jdl_th" (El_Acontr_clSs-G4°0024_ _lemphl_

;_ Stntu Ul_o_nlty). F_o Appondlx A r t_ardizl_ _)ro(_ulr_menl o( Sioso isou,*_ _torL_ls,
whthh _or_l_n bthllogrnl_hlc ro[ort_ncue, ) 'I_o _ntorinI o_ t;lo _fectn of rtGL_uo_

humnnn in pl_e 1-5 _o 1-32 wl_ rovlowod by _ s/)_c_nl commJtt_m _oml)ne_d a[ I
lnomber_ o_ CHARA of th(_ _l[o_l A_ndo:_y o( Selen_us, N_tIonnl ]_osoarc]_
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domestic animn]l L o.ly _parao forelimb dAt_ o1_nolslJ olfect_4 I_ _v_lldbh_; altd virtually

ItO l'c#;uar_h thita [_ _vailah]o regarding wild]Ire. Thuru Qlgo fippoIIr_; to I)u llttth ifirof

marion nvzdlnblo rogar(lI,j_ uttfoolt_ o[ hOiSt_on p)ant ]ifo. i

i l'_xlraimllltfon of htlnlnll dfl{tl it8 to o[[¢cts o[ ilolso or_ domestic lin_FlII]e {or vIc,_

ver_.) cannot lm aacompliehvd with ttn_'dogrev of vu]Ithty,and _dmll.r oautlon9 mu_t

I I_0 applied concernthg afftlotg o_t w[ld]lfO. Convht_liofi_ dorlvvd from _uch vxtral3olnt_d b L,

data must thurvroro ]m ]aboled tontat[vo, peeaJblu, er prohabIo,

The offocta of noise, particularly sonic boom and othor h(gh Ihtvns(ly tht_ rmlitont

sotJrcos, o n ml_n-x,qado or llaL_lra]BirUC{UrO6 are refisoh_hly wo[[ undursloed, |_ I._

i)o_albth lo Cetldtlot wt_l[ eoiltra]led lind vorlfl_h]o dal]_a_e A{tld[oa Off Jltl]Mhnato _llg{tlr[a]_

lind ouch etudiet_ h_Ve ]_Jun tllldotlakon, nx cl_ed brleN_ (11 th[B chapter, For otidca_ and

othur reaeone, It is iml:Oa_thth to _o.dt;cl such _tudios on poopth nnd _n[_Is, This _d

_ot to sny_ however, that tho entlro subject area hoe not bean t_xt_,elyt_]y I_vestJgztted

by n w[d.J varloty of roa0nrchern al_d reported In tho Iltorpturc. This chapter Bumnla-

riz_ _lvai[nhLe knowthdge o_ tho of fool of _tldthlo _OJADoll living thlltgs u#tdprnpt_rty,

Tt doo6 .el COIIBl_er the offo_tg of nonaudJh[o, high or thw (ruquonuy sou.de t_ltrl_- or

Infrasound)*

_*R brought out by .1any oxport wltllo_noR llppo_trlng at pL_hl[o h_JiIrll_gl_ oi_ i;oth_) II_J]d

undor Title TV to PL 91=604, sound and hoat'thg phty a nubile and i_ot well _nderBtood

Polo IP humzm lifo. W]3othor It bo tho hum of a mosquito or tho rthglPg o£ it church boll.

th_ ho_rhlg proccsg t#olweytl I_Dy conlrauldcfitlorl_ rt_s_ltll_ Jh Vill_lltg r_BpoIt6o_t:

pthsl_uro_ Ollnoyanco, ol_d, II_ some Inst_lloes_ IntoHsa omoltenal roaetiotl_. Unltho sight



with a dlructlonu[ Ilmll_tlor_ of COVDrDgO** the henrlng roerxJnno allows Ulu cramllruhun-

of signals fl_l dJv_rsQ BOUrCOA (SUCh _a _[mu[taneou_ r_olpt o[ slgnlt]s fronl _ _ry-

Ing b_t)y, a ringing toloph_ne, a_cl the a_dJh[_ s_n]]_nl_ of tho complot_on of lhn work

cy_l_ of a hom_ apptlnnco -- sltU_tlolls f_.miliar to mllny ho,al_wlv_H).

From th_ for_Kolng. It ts evident Ihnt o_a of I_e m_Jor vnlue_ o[ ]luzLr[nl_, In _llrll-

_rt _m l_w_" _1_1_ Th_ _mb_lt_n _l h_m_n v_l _l_t_llII_ _" I_ _

ant porooiwu omnldirectlonally,
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hav_ long hold lh_ op[n[on Ilia| the amount or no[so which _tnyo_to can hear nndlslur}:cd

_ta/_ds Jn [nv_rsu proportion to lli_ munta[ o_pnc[ty and rflny thorcfc*ru I_ re_trd_d _s

n [irotty fnlr v0onaur_ of It. , . i,loi_so [_ a torturo to _[] [nt,_[leclulL] pt_plt_, _ _

Whon _nwant_d tlot_nd_ [ntrudo Into aa cnv[ronmont _o _ to affect I_ tttlll[ty of

p,_oplu to ro_olvo _ur_[ _or_mut_(_atIQ1n_ _o[_o ox[t_te_, _ot_nd_ thttt hnv_ vnlLio in on_

[oc_tlo_ nl_ travt_l {o othor loc_,t[ona whurt_ tpey may d[Brupl u_oftzl _tnd dt_alr_d _cll_ -

_li_s, lhu_ c11tt_glr_g their charuc.tor _,s an o[omon_ o_ IIi_ 0nvlro_mt_t _nd [l_com_ng

hollo,

Thu aI|_t_ of" izo_o on poop[u hav_ _n e)_t_Rs[v,_ly titudlc_d, _]It_H[fi_d_ _nd, tf_

_orno degr_u, _uantlfi_d, la tho m_In, lhu el|oct of _udlblu-r_ou_lo_[ t_nVrl_T o_ p_opl_

fa[l_ Into f_ur gor*t_ral ovor]_pD[ng clttvgor[e_:

l, D0_l©ns_rab[o ht_ar[ng _om_ a_cc_mpel_J_d by _ _oc[a| rv.m_lJc_tlot_t_ of th_L_

2, ]ntor_r_toe With th_ r_bi[[ty to ¢oral_tlnloato or I_ _uar do_Ir_d aot_nd_ or

3, Axgtoyan_o _d [rr]lat[_n t_ffecta of varyi_ I dogr0t_Hl _tlch _s [nl,_rferonc_ with

e]o_p, d1_tr_lc_[o_ frola do_Irod avov_t[otts, or o_Qr r_p_ _eo{:latud

with th_ re_olp| of _n audlblt_ _Ignal,

4, Other phy_iologi_l] re_ctlor_B,

Thos_ ut fo_e_ in "¢low of prolIQnt kttow]_dgol nru _har_cturi_t[c _f 1_n r_flpo_s to

othor _|roe_ 6tlmull rind at'o not po_:tlllar to nQi_o or uc_u_llc_l or_urg_, Tho fot_r calo-

gorioa of 0|_¢_a aru dimout:sod II_ thu fo]lowlng _uh_e_t[_)nB o_ thi_ ch_pt_rl aftor width

material on _I_t_ of _o_s_ on wi[d|Ifo _d other alllma[_ _d upon property w[l| bo found.
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AUDITORY EFFECTS

1"he rnoBt ebv[o,_l effBe_l of i]oJs@ o. p_opIo nro audJlory. On£_ so_ of 0[idJ;op_J

£rff_efs Is n_ltl¢oah]o a(tor a noise has disappeared; thll copSlst_ of tompo_r_ hearth R

los_, pt_r_llJ_O_tt he_P(l_ 10sin+ end Oerm0Jlollt JnJur_ _ the i_r)0r our, .M101h[2r set of

auditory effects Is noll©oRblo while a nolao Is present; lhh_ couplets of maahh_ and

latorfaPeace with spoe0h communication. ]]ol;1 eels of audllory aftocl_ _r.J advu_o

lil lOrlllS o[ huma.,1 reapor$_o+

J_pOSU _ to noJse of Stlft]clont ll_tenslty for long elmugh periods of time onn 1}z-._-

dUCO dctrlme,tnl ¢_hlzng0s in the InLlOr oar _lnd c_11 aorfously di]_ror_s(I thil abll[ly Io

he_r. Borne of those _hm_go_ are tompo;'ary _rvJ la_| for mlnt_tu_r, hours, or day_ _l'[or

Iho tt_rl]ll_l_tJotl of the noise. Aft_JP ro_ovory from the _ompor_ry _ffoct_. _hepo nl,y

be residual per_zmezzt effects o_z the eat' _nd hoarl_ zh_t persist throuKbe, t the ra-

_11dP,dor o_ ]ff_, Preque_t exposures Io zzoi_e of su|ll_]ent tnlensily n_Id durallo_ can

prod[toe temporary the.gee Ihet az'_ chronic, although r_e0vorahl_ ,_,he_ the _ede_ of

_Xpoaurel] _n_]ly 00_011, _ontetImm;_ however, chron[oaJly m_JnlaJnod poBt-oxpOSU;'O

chlU_eS ]0so choir temporary qu_]lly _d boe_mo permanent.

Tho he_rl_zg Oh_es that folJow a_ffJolon[ly sovOro axl)ol_l_ rob to holed llz_I_do dis-

tortions of the ©]_rlly a_d _J _lify of a_dJlory _xpe rJ01_eo _nd parf[_l ]0a_ o_ the ability

Ioduto_teoulld* Theaecht_gosaclzvary[ndcg_ou, from oA]yaJlghtimpalrmonito

oearly tolal doafaaaa.

Eu Uam#gz

The primary _Jto of _udilory Jl]JtzW produeod by exeosslvo exposure to noise Is Iho

ro_eptoP orgall of Iho |:Lqer _r_ I.he orgtut of CO_1_, Croaa-seollons of this orgzut at0



uho_vn r)n Plguro l-] Lt+normluL nnd Inl_r_d +gmgu_+ Sum]l LnJurLu+ ++_,uLt (l'_:_ oxcassl_'t+

QXI_LI_U 10 n(J[8_,

_l'JlUI+r_hi+_ ry C(+L]Z+or h_ rlnl4 _1+_1th_ h:llr t_uL[_1 In LIio orgl_n of Co z'li i_t+d th_ 1_1]_'i'++

o| th_ tl_Ldlt+J_'3/n_i+v_. 'PIio Intt:F1rlLy o[ thQ t+O[l_OZ+_' c_[L_ m_d th_ ot_nn <JFCOPL[ [_ Im_

]lc+l+l:lnt _t +3_ormnl hu++l+l_g. 'l'hu ]nJur[_l+ el]lot_l on L?L_ZrU1-1 lifo in +llnl+l_ _Jun_lo_l.

_'o1" iiPoll_ +p_*os_loc_lw. [I t_l Iml_rt:nxt to I+ULI[]Z'J III11Lthe IIt41nl_n_l_n o_ C_rtl I++

III+_uZ tl_ m[ll[mot_l+_l long Lind _on_ll[l_ +Jl+_xlt l?.O00 _ll_Lr _'t_11_1. "£_1_dugruo t_f hml_l_g

Io4me+_q+per+d_l_ot only _n tile s_vt_lPlt_ of L_o IllJ_4_y _t t_ny ollo [o++ntLon Iml t_l_+__rl I_

sprund of LnJ_.

_._t_ rl_) uour+g]c_n ilrc<luc_, v]llr_t Lall_ o| i+u_l% +lov_+*Lty[1_ lilt+ ol+g_l_ Of Cu_tl UI_

I[_ o_ thl+ _o1[++. _ch ¢1n In_uP.s+L_tin+fraud +1_Iloot_stlc Irlp_rn0+. Al_otLlel" kln_l i+[ _l_uP'_'

£(+_du|t;_fl+_m p_[Ollg*_ i_xpoB_ro to _ol_o of IOL_OI+]+_VO]t+. BUCh _11 InJUl'_ I_ _ II+JLllt+"

]ntltlced _o_hlo_r InJul+_ i_lld Ill iiPoh_hly _h+* r_e_u[l of rorlu[rLng tile _l+lle+ to wor_ _t Lo+l

• _]tTI1 il ]ll*_t_l:<+H_ rltto I_r too 1o11__ i1_1"]1+_]ol _lnlo. In _ _l_l_e+o_tho e.+lLe_o_ IhO orl_l_n

The r_ult_ or troth I_tn(lel of _l;J_l_lu_ _ru hld[l_tLr_.LJ_lh_l)[+_ _lloQ tho c_[lll _l'o

d+4+ltroyud, I.]l++y_ro Io_1__or_'_or. '_'lLey [T_ Ilot I+_Jl+_l_Ol"_lut_.ld _rm_+t I_ _tllllt_ll_lmJd to

_em_lrlo l.ol_

"_ prlm_ zno[t_u I'o of hoa1"1111_Io+lll Jr+d_l+]ct ++LIhy tllo IIo _ x'[nl_ thz'u+llloid 1ov_1.

'P]lo ho_'_nJT th£ol_llold |ox+o[ _ t_o ]clw_+:lL]ot_[ o_ u t_nlJ tlluL elLn ))u thJl++©t+Jd. +Ph_
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grentur thu honrint_t]irusbo]d]ovol, tim _rostup I]1odugrco ol h_nrlag loss or partLnl

d_nfnus_. In I_}G51th_ Cartlmlltao on ]fo_ri111_of tJlt_Aitluri_nnAcni1cmy nf O[lhl)1_ll-

muIIl_ nnd Ololn_111_ulok"yi_fful_idtho foli_lw[i1_d_[izlltLon_r_gllrdLngh_nr[ng Io_s_

I_ F_t_ In11_nlrm_nl. A du','i_llo_or _]inn_t_fQr lht_wor_u [r_olthur_t_ctllro

or _llctlnn,_u_lly nt_tslil_lhu nc*rr_nlrnngu.

2. I_t_ llnnd!o_ 5 Th_ dlsi_dv_nti_gu[nliJos_dby nn Imlmlrln_nl suff_cJunlIc_

_f_t on_'_ _f_LclellcyIn _ho alluntl_)_of _uryd_y L[vLntt.

3, !Lu_rin_]_btli_. ^cLunl or pr_Lzln_d ]n_hlllIyIo r_nllilnomploy_d _tlftLll

r_ylho_o dof[l_ItLon_l_ny Inlury to tho ut_ror _ny _lilt11K_]n ith_r_g _hr_sllcdd

),JvullhzLtii]_ Lt_iz1_iclt_of th_ zl(_rnlnlrzt_g_c_h_lltttt_s_ ht_r[_ [r_llidrm,_t.

Wh_lhur iip_rticu1_r Lnlllnlri11_ntconstitutes n ]z_rh_ _n_Ic_p _r ;ih_z[rlnt[dlH_l_L]Jty

can 11oJudgod only Jn rofotL_nIo n_ J_dlv_dL1_l_llfoIsil1_r_ll;!do_culJ_Io_.

_Ii_l_l_Ot_s_ r,n]yOlu thr_]1oldtlfor ton_ i_ t]lor_fozL nlo_tInlp_rtn111for _II_r_p-

tion_f _l_Ue_1,_nd Ju_gmu1_I_ of h_nillcnp _ro bs_d _Itdlu_s_oeJ_ted _1_[l[lyto u_d_r°

_t_t_dco_e_l_d _im_11 In rluLut6tJrroulldIzlgs,W[lJlu_oo_I_ut]torLt]_ugroo 1_Ittl,'i

ilorsonlitCat_o1"_ ]_op hi,liar]i_t_n _lu_tr_11_h_zIi1[_0[l,¢llt_r,_L_ d_lliLtuover w_¢ith_r

]11L_iI_c_ii,_xl_ts w_on _ pe r_olli_ C_gorY _ _l_,)_insInrgv ]1ozlrl/zgt_i1_sh_]d]ovul_

_Ix_vr_200(}|l_.

,_n I_cr_t_o _ ii_z_RrJ_gth1"_t_1_Id]t_vu[th_1 ru_u[1_from _x]_su1't_to _oi_io_s _t

thro_ho]d _hilt. A threshold _hLftt]istp_ t_ioh_iLrl_gthru_hr_Idlovul out_du of lh_

t_orn1_lrnngo cozmtitt_lu_a _1_rlilgll_ilnl_i_l,

t_8
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]landlca_) Und_rtltand 5;J_ oc]l

Moro Tllan Nol
' l_Io ro Than

_o aJgn[f[_anl llll flcu] Ly

A NoL J[Knlflcant ._ dn _JIll f_[nl _p_ee]_

Dif_Ic11[ly oll]y wLIh

B _l[ght ]/andLcap 25 dB 40 LiB . f_ilnl _poouh !

Freq,enl d]ff]eu]ty _v[th i

C MHd II_ad[cJLp 40 d_ _ dn normal apeoch i

F _¢_m_ l_and_0ap 90 dB _v©n _.mpI_f _I _h

_M_rcd _ • p_'_P_ _IY de_i_ed a_JiI[_m_!_i'Io ex_on _a_IIt_ _u_rll_
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Soma thresholdshills_rotQmporaryanddlnllnlallasthetJarrecoversafterthe

termlnlRlonofthenothv, Fruqttontly_pentadt_xlx_sureecan prmhlcuten1_ornry

threshold shifts thai are cltronle, though recoverable, when_e oxi_suras cease, Aflvr i

rv_ovoW from tomperary fhr,Jshold shifter there may L_zresidual _hrc_shol_SIlII_St_ls_

ara permanent.

The amount Of threshold shift produced by an cxl_Jsaro io noise dvllonds im many

factors. The th[allslty loyal and tpe frequency content of 1haP_aisa, thQIorapornl char-

notorieties of the noise, and the auleepfthlIRy of the individual "ear are Rll lm-

portanh

_omotlm_spvrraanoatthresholdshiftsresultfrom a sthglueximsuru(ora small

number of expesuros) to noise. Those p_rlnanont threshold shifth havu their aaalonll-

col bass th acoustic trauma, Intense [nllmthlve sounds slteh aa those produced by Ion =

fire, firecrackers, and harl)mapltlg on metal can t_ e_pc_lally haanrdous in Ihth regard,

The high amplitudes and frvquanoy conical at these sounds may produce acoustic trau- i
. i

ma of thoorgan of Corti,

llowovur, people rarely uncounler a sthglo aois_ CXl_Suro so .ovary as Is produce

a permanent threshold shift. More allan, ascii_htftsdcvalop as one is rapualudly

exposed to noises over a period of many ya_rs. Pvl'mancnt threshold sttifts rtJsuit

/ratanolss-illthlcedcocilloaritlJurths,

Whether a person will suitor peralanont threshold shifts from exposure lo noise

i OftendOl:_ndJon tht_p_tlernel'oxOostlroItem _llNotlrc_sofnoisothflt]l_encntmtura,

8areaoftheseexpeeurcsfrom partthulnrsourcesof,_oleomay pe innocuous in

I-IQ



Illolatlon. nut thOtlO lJamo expcllurol G whthh aP..l thnc_uOO+l hy thmm_l_lw_l, may comhllle

with ofller oxpollurml from other aourctl5 to pi_ducQ imrml£no,t throlthold shJ_s.

L_I gal_or_l+ the hiRh0r the hollo lovel_ old lho mope yaul+B Of _xposur_. the g_akelr

the rlllk cl duvoloping a hearlP.g handicap. For _XamlI]O. It Is 4+_timutod that tIm pop+

cenkngo of Lmooplowho tnl_y develop Zlhoe rlng h_zldin_p l_S a result o| _xpcsurc for 20

yonrls to G i_Jllo level of 95 d_ wmlId Im _pl+rOx hnnloly twice the nx4tnImr of those ex-

posed to 90 d]JA for i_ _'o_r_. From Btudths of ht11_t+i,g losl frc+m eecopatthnaI OXlX_-

5UrOB to nOIllOt O11Ocall IdonlI_ paUet1_l+ of no_so eXpolsUro thl_t th It,d of _em+JuJves

Ll_realgo the Jl_IdoI1co cl hourtog hm._th _p. *

Mmklnll and tnterlcmn¢_ wllh SpoKh Communication

NOISe man thlvrfora with the perception of nadLbto sign+tit++ r_lls is called m_+thimg,

By rear, king+ in auditory signal can be made Jnaudlble or the signal can be changed in

qualttyandnpparont tooatton. Important eodltoryalgnnth, thusvundof Rnapproaohlng

vehicle for _J_ploD e_ he tout in auISo. 'l'ho f_cls of tludltory r_tmhtog are Well

* Ikuarlng lulls duo to impoaur+ to noise can hv eliminated If exposures to noise _re:
(1) held Io I;Ufftolonlly low I.vellS; ('2) hold to _uffth/enlly short d_tradon.; or (3) al *

i lowed to occur only rarely, Another appPoach th the u_e of earplugs or earmuff_
J when hglukrdou_s oxpoauren to naive are onco.r_torvd. E[Ioctivo devices are _o.'aIl-

able fur Inla put'po_o_ link they must he c_t_afuIly aethctod and u_ed, In nl)lth of the

Offe_tiy_f142sa of osrphJgls or oarttttlf[s, people ndll o[ton roInso op neglect th tl6e

i them for _aaons of appearance, comfort, _nd conventhnce, A hearing aid man
be somewhat useful to a poraon with notho-toducad honrJttg tolls, although the re-

; sulk th not always tlall_factoW. Whllo the modern hoarlng ald coi_ l_mplIf_ _ound

and m_ke It audthle, It cannot cor_ct for the dlathrtlons that often sccompany
' InJ_r_ to I.ho o P_lln of Corli,
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Q_ah[Jsllodt nnd Iho m_aslOng o[[oots o[ _oiso e_n ofton I_l ca]eulatod fr_zll moa_llrelzlont_

car th_ nigna| nnd tho no[_o,

A_ important ill,at an_o of matlk[_ i_ th,_ [nhl_'f_ rollc_ wllh _ll_ach ¢oIii nl_an[c_t lntl

tl_n_ ro_ults [z'ol_ _olso, FlgLtl'o 1-._ Huanm_l'[_u_ tile z'_l_tJon_ holw_on [nltlr[_z'lng

_o[so and tho [_Hslbtlttl_a_ for spu_eh _nlmur_lcn¢lc*n, "I_1_ vort_oal nxlx t_ tho A-

W_[ghtod _o_d ]_1 of th_ Intor[c*rl_g _[_o, wh[]_ thu horl_ollta] L_[_ J_ tho dl_tl_nc_a

h_tw_lon tho lalkol" an_l l[slo_or In f_t, Tho i_rtaa IlolLl" tho hol_Oln o_ thu II_aph (tho

ll_h_l_ _l_tchod r_!_l_l_ below [h_ hc*avy Curwd 1[_o) rol)r_oflt_ _ho c_lnh[nat[on_ of

d[_ll_e_ a_d !o_o[_ or"into _'[url_g no[ _* for" which i_i)o_c[_ conzmun[_atlon _n I_u no_l_'[y

normal $.o_och communication _l_t[Qn_ Involving family gr_)Ul_ _r pah'_t of Lndivtd-

urd_ _[t_n l_volv_ _p_o_-l_ste_or d[:_l_n_a_a o[ _ to 12 _ot, corro_ai:_ndlilg to I_v_[_

(for l_tor[oring _otsos) of _0 to ,_5 dl_A.

T_lo _l_t[onl_l_p_ _ho'.v_ In _l_.ur_ !-2 n_ fol" young _l_[_a w[th i_or_lz] h_rl_g.

sp_tk[ng iho B_nlo dl_|oct. Chjldl_un ulld_l" _ho_at lil y_r_ of _lg_. Iluoplo _)oyoi_l r_t[r_°

_tl_nt _go, h_I_d-_[-hoar[l_g pa_[unts, find _ommua_l_t[ng [lairs with dila[o_ dl|f_r_ncu_

_r_z l[_oly Io rcaq_[ro _von q_[olor oond[tlon_ thnn _lo_ _ndl_a_d o_ th_ fl_Lro [[ they

I_ n hJ_h[y _ell_tua_, tochnical _lool_ly_ _pooch _ommu_J_tion pl_ys _o _t_moly

ohio. 1_1_x_o_l[vo _o[_lo, [Orml_l _dllo_tJol_ in aahooh_ I oo¢_up_tIlanal o[fJc[o_cy.

family' lif_ _ty[o_, tho q_atl_y or _u]ax_t[on, _nd t_ _nJ_aynl_nt o[ lifo _a_ _11 bo ad -

by nolso.
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lntorfo;'o,on '.'/Jth al_OCh communJo,tlo]l by ,o1_;o 18 ,mort.; tJm most ,I;nlflc_nt -

advoz'_lo Qf_ctB Of nO[SO 011pOOplO. F_JO IZl_densy I_p_eh comlnunlcntlon la I)z'obahly

oesenttnl for full dovelopment of IrdivIduals a_d eoelal rolutione, nnd freedom of ap_oeh

is Lint on empty phrneo If ono cnnnut bo heard or tmderstood l_ouuao of noleo,
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GENERAL PEYCHOLQGICAL AND gOEIOLOG[CAL EFFECTS

Noise* not o_]y has dlrec[ authto_' elfectH lint nblt_ lit'educes behavioral offeats of

more golt(zral nature. Holse can irtlarloro with tduop. ["urdler, It ectz_ Ix_ a lmurco

of nnnny_nco trod call loud m community acHons agidast those producing heSSe or thns_

responsible for its z'eknllatthn. * Noise may interfere w/tll tht_ performml_e of tasks.

plnyt_ tl rolt_ In privacy, a_d Is sometimes II_.$octnied with ptl_,chatogioal distress. All

of those topics are briefly trained In thitz tht!cussitm,

Inf_rNlllnot w)th Sleep

SIt_ep 16 t_ot _ singlu state but consists of n _orletz of sta_ea that _nn IxJ grlldud from

tight to deep, PhDitologlcal m_asuz'omonts nile's oilo Io Identify lea _t_Q of Menp,

]_vnWdap olmorwtions sufiEeSt that salsa cnn and does I_torfere with sleep, nnd

reltearch, both In the lRharatoPi _.nd tEe field, o,orffirms those observe.finns, tdotm_.ges

[ram the uenl_e orgttnu i'eaoh tht_ hiKhetlt centers of the I_rate everl thlr tag the deepest

mloep. Whether a etleeping perlon II u,rouz!ed by a etimulu_ dupend_ on a variety of

faetor_. Arousal cart he recognized by brief changt,_ in physiological function, hy

shlfts from deeper to lighter stares of _leep, oe by behavioral evldeno_ n[ awakening,

l_tring normal Bleep, arousal hy rmiao depends upon the foltawthg |actar_: the

internally IQVel of the noise, 01o fluctutttlon of the ttdtznsIty level t_[ the noise, leo tnoH-

vatlolt Of the pervert to ha aroused hy pltrtletlhlr sounds _a e6tahllshed wh_le _wako, the

depth of tdeup, th_J amount of izccttm_latud i_loop, i)r_vloutl sleep deprivation, and the

Sue zfl:to dlsctt ett[(ln in this chapter untilled, "S'_lologleal impact of Notate."

I"15



purRonTs ago _'ld Box. Olho_' f_ctors 8u_h as dn_gs _nd psyeEo]_gl©_ d[Bordors ©RrJ

_]_cJ Ill fOOL Iho _bl]lty or a p_rl_On to alollp t]lrot_gh no[_o.

Tho I_FOatu_ Lho Int011Bify Of A h_'Jef Im[_a, |ha I_'u_t _r n_o lho ©hnnees iJl_| _o_t_

WIll nrouso _ Blo_l_in_ pei_orL, In n quJot Ix_clroom, hollo I¢_'u]s i}elo_ _0 d_A do noL

Iho _h_nco_ of rip, coning Incru_s_, DrOol noisu_ ,_th lovo]_ of 100 1o 120 clDA _wLd<cn

Th_ oll_n_os t]mL _ p_Jcul_r hollo ',_1] _rouso I_pl_rLIouE_r J_d_vldunl deil_nd upon

nt_mo_s purson_l ch_'l_Lorl_lJ_ of tha_ lnclJvlduu]. For oxump|u t thu _t_o_g_r Iht_ !

mutiv_Jon to nw_ku, Ih_ _ol*o ¢_nsJly oll_ enn L_ _ouaod by _ol_o. "_'hu ]]l_htu_"thu

B_u of _1_,_p a_d Lh¢__'e_t_ thu _mou_L o_ nc'_urnLIl_t ud 81_11 , £ho mo_'o o_LIy o_c_

o_n bo _l_u_od, ELclc_r]_,,0_oplo _r_a mu_h moro ¢_slly _wnku_d by _oi_¢_ Ihl_n nr_

mfdcl]o -ogod poopl_ _d ellJId_en; _nc] on_ _'_uned. olclu_']y i_ople he.','o mo_ dJ_-

tully rofurninff Io _L_ep I_n do )'ounge_ peo_lo, Thuso dif_ron_e_ w_Lh n_ _e Inrgo

d_'am_Lc, WhLI_ tho dL_fort_n_ I_o_n Lho _o_e_ JBnot _o_ly a_ Z_rl_o In Ihl_

rc._peJ_L, ll dous np_" th_L middLo-,_god Women _'u moro o_Jly _rousocl f_'nm _loop

i_y nQluo th_ _l'u m]cldlu-_gc_d m_ u_ Iho_ Is I_1_o _vldonco L]lal, mn]u _Li_nls _i'-

_ng frum dop_'u_ Jon _ rnoro t_n_ll)' _rou_ed _roln Bloop by _o|Bo thn_ _ro _'ml_

nlOl_ or Woll3on,

Muoh ]_ss is k_o_ _L'out _ho _ffocts o_"B|oa_y noJ_a on _loop, Ono _l_ws_[_tlon of

aomp]_[nLs _out nol_e produ_od b)' air _ondlLioni_ _d _lu_|_ oqu]jlmonL h_ _ow_

Ihall in I_dl'oorn_ sLc_odynoll_u |evu|_l o_ _ to _8 dDA ro_ultod Jn o_a_lon_l ¢_om-

pl_Ls, whilo _hoB_ wJIh IUV_I_I gTO_L¢_ I_L_n 4_ CI_A resuILoll In I_m_rou_ _um_ll_s,



|t ]8 noI k_ov._t whethor Lhus. comp]nt,tA wor_ duu I_ [nte;'furun_u with a[c_p or t_ nthur

f_¢to¢_. IL I_ known that _lLul_y noL_u_ i_du_'_J Lo_ll s|oop di_tul.b_,4:_ t]lan do I]u_t,iit-

ln_ n_L_e_. 6o1110IiPoducts ur_t In f_t't_ currently IJoLn_ _oJd for IJlu pur_;otJo o[l_t'_lluc-

[ng a _toady nolm_ to ]11_s1¢ou_ z_x|_tln_ ,_lu_dy hollo8 _c_ _l_t _lovp lilly b_ .Jr.ha_c_d.

Io _le_p through sny_llng_ thl_ _h_orv_LJon h_ not b_._n eonIIr_n_t by l_bor_toW _Jr

fJo]d 8tudlo_l_ _[(hou_l _ fu..v r_l_Jv_t _xl:_rJ_nu_t_ 1114vu_x_u_iI_l_. II_wewr. thurQ I_

cl(]_" ovldon¢o of _dl_pt_tlon Io _bo tol_[ _l_Jo_Jt_ _n_'Lro_nl_nt. It nlny I;_ tll_[ I_lld

wLth IJ_u _o_ds ]1o roturns to _]_up m_ru I'_llid]y. Also. BJZl_Oon_ c_n_ot orlon r_lll_zll-

i bor IZWl_kOxdi_g__uet _a o_o o(t_ c_._t roln_mt_ r dr_m_. ¸ Jt J_ i)os_[I)]_ that h_ inky

Izt[mull_ _nd by n_Pllir_. '_u_. l_ m_y b_ difficult to d_prJw _ n_rmlll jl_r_n o_ _l_up
L

to Lho _xto,L of _dverHely _f f_ctl_ h]_ Ilu_Lt]l.
(



Ar_no'tanc_ and Commwolty RJsponm

_flrzoymlee hy r_olso Is _z ro_s;_nao Io .ud[toly oxl_rJ,noo. Anx)_yance h_a Ila b_so

In tho mlp]orx_z_zlltlat_']_ r)f p_trtlcu[_z" _ou,ds, In th_ iI_rtl_u]ar av.tl'/Itlo_l Lttat _tro dla-

lurbod or dlaru._tcd by , [31zrllctl]_r hollo. 111tho phy/zlo]o_l(_Jzt rozzatJo_s _o n p_l('tl-

]_" noIHe. _d I, UllJ roa._.ozl_e_ to t_ x/IonltJz_ o_. mo_a_es o_rl'Jed by _ pM_lcu].]"

! |. DJ_ro,¢(_; amo]lg [rzd[v[duz_l_ [n t_z_lz"_;(_sltJv[ty Io _r;noy_co by _otmd.

©ozlsldor I]1onoJ_o.._rodt_J,g _z_[_vity Io L_ ltzllx_rt,nt for tJloJr sr:x:[_ _z_d

. eeo.om[o well I_lng _nd wh_ther Ihey L_][ovo that tho .o_u Is _ ne_o_saz'_

by product of tho iLctJvJly J_x'o(JucJngJr.

:l_ _V_lh_r _o_ bol_'_o _J_t tho_o _;_zz_ll_ for _h_ (_rozz_I_n o_ _11__o[._u _

ii_pu_tlI_nl;41 ..v_ _zr_

I_tt eOt_ oatttlon_ rogard[ng Indl_cr[mln_to ext ral_ota[Jon of s.ch iI_tl,t In Cho fol-
ditl_u_lon of so_o[ogicftl lr_p_t Of .o[_e.



Trio dogreo of nnno'¢al_csavoragod ov¢_r a Largo iluzn[_r of [ndlvLduals near a *lolso

mo_[Ior[ng atatIQn _an bo pr_dlcled, _n _ st_tl_tIca) xun_o, from Ihc plly_cld chnrn_-

torlBtlo_ o| the llo[_a, _noh JndlvldunPB d_gre_ oi _oyancu ca_ot ho as accurn(ulF

pz'_dlct_d _ aan |h_ w,'or_ga ni_noyl_go, This [s tru_ _ctlus_ hld[v[d0n)_ d[ffor con-

sido rab]y in tho oxact noiso oxp_lur_ thoy roooivo (duu I_ va r_at Iorl_ [_ onvironln_nlal

a_ou_ltJca)_ boc_u_o [hdP.'lduole dJf[or [n tho[r _u_ls_l[v_ty to dL_lturhz¢llr_ hy _oL_o _n_

b_cau_ Jnd[vldual_l dll'for 111ot]l_r r_lovaat psycha[og[col nnd _oc_n] n_t[tud¢l_,

Com_n_lnity ilol_o oxposl_ 1_ can I_ mGaau _zd and _umnlar[zod by _v_ral conl[_l-

In_ mothod_ t _ d[_u_sud _[_w]Lor,_ [n this ruporL Th_ro _rQ o[s_ ma_ly _lr_i]nri-

t[c_e In th_le v_'l_ll_ t_cha[qu_s. _l_ch takea L_to IleCnl_nt _evur_l) of tho f_llowing. I_ot

_oco_ilarlly I_opend_ilt, v_rJ_bles_ /

1, The layols and dur_t[o_ o| Idohtl[[able _1_o _vant_.

_. T_o tea|dual hollo I_wl.

4, Tho vlzrinb[llty of no[_o loyola,

5. The t_m_ Qf day,

_. Ono or moro _po¢:[_] [_otor_l r_l_llod io por_o[ved no[_loeB_ or Zoudno_s or

_ounds,

Ae p_vJo_lly _t_d_ uuoh aoouBtlcn] _urolno_t_ allow fairly _ralo pr_-

d[_tLOl_of Lhu lewl o| _no_'_n_l_ i_¥or_od owr n l_r_[8 _umll_r of IndIvIdua[_ expo_od

_o _hu no_lo _u IL might h_ moa_ur_d _t _ _no_lltorio4_ _ltatlol_. Whot_lor c[([_on_ wlll

ta_lo _tlo_ against I_oso produo_n_ tho flo[eo or Lho_o rollpon_lbl_ for II_ rog_[_lon

Is moro dlfftcult to predict,
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_dlvldusl action _galltst noise _ourcc_ has beer, _tudiod t Lnll _tctthn may be a conl-

p|atht in the form Qf _, letter or to[Qphana ca]i to aomeo,lo roel:_atdbIQ far the oDor_ttthr*

of n ftolse-makthg activlty or'It_ rog3datlofi. Pet'_o]1_ who ¢om]d_InB as do[lned, th

g_tJra] do flat appep.r to l_e ttnu_ua|. Nolther _tru they tllnt_mldiy _ena[dve to nr_l_e,

I_I fa_t, they may represent Dnly 2 to _0 lleroent of the hlgldy nnnoyod peopth in a _om-

• munlty, Org_tilthed cQmrsunlty nctior, 8gtL[nst salsa tholudeB more thnn l_oro compththt

a_d depends not only on the thtenslty lave| oZ"the noi_e hut also eLI th_ thnderehip w[thth

the _ommunity and o11 d,e vftrloua p_tychothg[oal n_3dattitutlth_t |aulors prevlouEdy rash-

itched.

AitIlotlgh the ilk,_ttho_ of thdlvJdue.l complathts and group action ag_that noth_

_ou_o_ ca.q _ o_Lir_ted from acoustical measUrt_rneht of th_ ficd_ot p_ dl_cu_tsod

_[_ve I _u_h proa©dt_ree ire fat]Ibis, l_d numol'ous excoptlona t_ I_e clted. _]ow Ixfid

dl[thrott_ l_cho_e_ of _oles _va]ue.t [eft inky _]tow _c,r_ acc_ur _tte t3re_Ictlon of complnthtB

alld oornm_iby r eaponse thai_ has been achieved th th¢_ past.

Two spoculv.tlortm sl]out p43n_|uie f_ra community aQtlohl_ il_ ra_l_na'_ to l_ot_o

may })0 w_rthy of note. l_Ight or wrong, 'J3el_e epe_ultttion_ aervt* to Illustrate haw

nttltudes _nd helthf_ m_ght _ombi_e _Ith _ctual exposure to i3olae t_ thnuu_ae ant_-

lloi_e (t otthr.a.

]t_ a recent attr'c_y_ m_mbera of a eam]_te or l_bout _200 peup_ who live float tha

approach end departure paths and wlthth 12 inlles of airports in aaron major ¢ittha of

the United Siath8 w_re asked whether they would be abte to _ecept increased in noise

expoe,_ro from aircraft operatthns, Fifty-four perce_t replied that thety could not,
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. r¸ : ,- ? _-,..r,:,t _. •

This, coupled with the fuot tl.lt fuar of uJcora[t CrRBhOB gtroni_y t_nhRnco8 the nDnoy-

enco px_odlLcodby a(rcl'n/t noise, Io:lde_ to the _l_CU[ntlon thnt dulJ_tp_0ti_ lf_ero,_o_ In

aircraft trn[fJe_ idong '*vith ft fuw craahoa In ilopulntud r.ruas, could result th vt_orou_r

eontxllllntty notion ngnh_t IxJrcraft oporeOone and tho_o rusi_on_lhIll for it:.; ru_utht[on. •

it Ca.q_lwe be si'_oulat(td that Jf mombor_ _f a conlmt_nlt}, lie[Jew ools_J l_ r;ec_*-

uax_J to an np]_rovod acllvtty rdld If thuy L_J3iuvo])_oplo ere fro_ le Inov_ n_wy fraltl the

IloIJ_o, time |h0y wilt be L_stq likely la InsUtuto or support ac-lthn _gt_ln_t th_ solzrc,i of

nois¢_ GI_ If they d[snpprove of the _¢tivity or [_lio'*'_ ther_ [s no fl'u_dam to _la_'e Io

oso_po the noise. If thl_ speculation I_ eor_cl, thun porhal]_ _rl Jncrua_ In tim tol_*]

aro_ or number of i_rsoxxg exposed to an_oythg r_r,I_o Jo_'o[_ [n such _ll ur_*a 'A't_tddnot

.iYc_asnr_ly rel_u[t Jt_ _Ji Increase in _mpport for antino[_o a_tlons.

']qloro l_ ol_o final point [o be rondo. Complaints _nd group _0tion_ are thll[_u]t

to prod_ct from the phydilcal c]mractorl_ltJ0s of nolBo; loudnoem, perceived nolfllno_v_.

annc*plzneo, _d diaturb_noo af _ct[vit_t_g are more clo¢_[y Hod to the phy_lo_l

I ehc*l'aotorle_ttea of thu noOlt_,Jlaolf. ]lowowr, wheLl_i * or 31ot one compla_n_l, 1he qu_xllty

_i of o_o_ lifo can b_ d_tu_l_d by x_ol_e_

_ Other Po.thle Ply©hologlc_l end Soclologlc¢l EIfect$

fluman Pollorma_ce

i

_" _ tnak requires th_ use of auditory _lg_l:ds_ oltho*" apoueh (Jr non_pueeh, then
d

¢"1y rrlaeh or with the perception of those elkqlal s
Mt level 6LtfZ*[OJOl_t to Intazq'o_

i Toatlmo_y _rom numorotla wJtnoeaea at ]_PA Ixlbl[_hearillgs[nd[cat_ widespread

dle.allsfle_lon wRh the noise aaaocth.ted wRh aircraft opo_.tthna arollnd alrpo£te_.
Thla [e at|o commented _pon In Chapter _,
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will Intorfero with file performance of the laok, When monta) or moto_ tricks do not

lflvol'ce _t_d[tc_ s[glm[a, atc_d_' nol_Qs w[t_otlt apccJ_l inc_tn_ rio _t Bf_cn_ to LIiIor-

fore ',_ tit tho pQr_rtst_t_ca o[ _kl|]ed _nll_[ c_ _otor tst_k_ u_c_l_ nclHc love[ cxcQcd_

n_o_tgOd]3A, EVCI_I_vgt]IC_O]OW|SD porfo_'_t_c_J_lnmuttmc_un_ffuclcll. Qn

tho oiho_ _nd, Irro_[ar_ unpr_lot_'_9 L_B of _cl_o _y Jt_Nuonce pnr_nll_eo

Tho ¢ ff_c_ of ltol_o c_ p_rform_n_o _ro ofl_n ccn_ep_rdizcd [_ tor_ o_ _r_tl_l_ll

dletrn_tion_ nnd_po_JfJ_ _(f0cta, At_u_nJof bodfly_yatonlucnnrosult_ctthorL_nc-

licit1 c_' dot_'Lmen_ eff_ctJ On p_rformR_'o. D[Btr_tl_ o_n '0o thought o| _ |_p_o_

of _tt_ntlo_ or diversion cf _tlc_lo_ f_om Ih_ t_ak _t h_d; It cnn ]1o t_ result c_ re°

_poI_B_B to tho _ou_ lt_cl_ or of reBp_nB_a to UI_ moe6_o_ carr[u_ [ly tho _ound,

Bp_lflc aff_ota tn_ludo _udtto_ mM_in_ _nd co_in p_ttc_ of mu_t_r nctLwtlon.

Mn_y p_yalc|o[_lc_[ _nd p_yehologl_a_ rc_po_os to e_d diminish or dl_npp_r

An {ncroaao of 5 to 10 dIIA above the cxtstl_g noiso Icvol apponrs to causo attcn-
t_otl ii_d refection by rnomt cxp_aod pcrson_.
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of the message enrrthd Up the _o[su rather than tile rosull of tht_ noise per so may he

of lilac Interest to the cJtthen. An Ideal acoustical environment th one thatdoes not

dl_*_rh haman performlm_e either because of fundamenlal ilroperttes ofnellie thatmay

bo present or I_eauso of irrelevant messages cnrrled by the noise. The trJck, of

oonI*8o, In to elimthnte disturbing nothoa while m_ximlalng the chances that relevant

mesalxges carried bysound reach the appropriate llalemJr.

Acou_ticd Priv_:v

Without opportunlly for prlvnay, ollher everyone must =;trictly eonf_rm to an elate-

orate social code er everyone malt adopt highly pormlsulvu attitudes. Oplmriunlty for

privacy avotd_ th,_necessity for cuber extrems, ht particular, without epportunily

for acoustical privacy one may experience n]l of So of feelS of noise prevlsualy de-

scribed and, in add_tthn, one is constrained he_ausu his own netlvllths may disturb

others, Without actmaiteal privacy, sound, like a fsulty/ethphone exchange, Orlon

reaches the wrong numl_ar,

It would I_ helpful for both owner and renter and for both _eiler and buyer If stand-

ardlzed aeeusllCal ratings were developed for thveliings, Those ratthgs xnlgill thalude

measures of scoustJoa] privacy as well as other measures of acouslJ0nl quallly. Such

ratings wouldbe particularly useful s lilco the acoust thai propert ths of n dwallthg are

not Immodthtely obvious to the nonspecialtht, ff such ratteen were available,lirapar-

ties InvoLvedcould balancethe acoustical value of a dwell[_ In relation to suchvalues

as _pPOnrall_e, size, convenience, and coal.
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/n_enso_ _ttmcls

onn _l_o IT_Ilu_TI¢o OIJlO_"xIOI_OL_ ftb_c_.lO_ such I_ b_x_nc_Onlid vision. _r_n_t_]y_

Menlnl D_order, Anx_ o, _nd I_yCholo_lcal Di_trm_.

'l'aoro _B l_omo ovJ_ol_co lhlzt uelr_ssJor_ to psyoltl_l_ holll_lt_l_ ar_ ]_l_h_r in

_s '_l_ h_h _'_lse lov_]_ Ih_n ill quletOz' a_l bLzt suc_ _v[deneo la nol _ntlr_ly

]IoWovai'+ _] of I_o _c_ ¢_]_ar_y _up_rl IIlo _o_tol_tion I_t _o1_o _ I_ a so_rco of

p_o_ologl_| dlalro_s th_'ou_[l_ _oy_l_o, dJsl_b_,_o of _et_vitlee such e_ slc_op _c_

jpooCh _onlla_nication_, _zd so on. _ych_I_ dl_ltl_B_l _11luz'n, _1_ ¢o_tr_l_xta

la a [lIlt of s)'lnpl_m_ _L_©h_# I_I_BO_ lrz'_tldl_ljty, _11_ r_] Rn._lOty_ and _l_ o_l In



i_j i_ ": ' _" r ':_!_!_'_'_t!_:_,_ _....

GENERAL PHYSIOLOGICAL EFFECTS *

'_oro are 8enornl pbyblblo_cal re_ponsms to tr_laJe_t no(Be, and _t h_s been

ilrepoltod t._at there may be _enera] phyalothgiobl roaponana to persistent noise. It

);iz_l_de_been proposed that Ilbl_e el_ be a n_gblfteant s0u_ce or sl.r.Jlle _1 can in th[s

_wy _0_o_e the Inblde,ce of he_Jth probthma, l_._eh el th0ee topics le dlucues_d

_lew.

Tfande,t Phytiolog[e4l Retponw to No]_

T]_ero are three ola._ea Of tr_zlsient Sollerbl phyeth[0_[cbl rospon_;s_ to _eunth

1. F_mt z_sponsos of the Yelu]lt_ry muscu[blure that are rnodisted by th_ solnet_e

no z'yOUlSByet0m.

_. _he blll;hCy slower _o_ponseJs of the nmoot]t muBc[sa and gl_L._dstJlat Iz_

tni_dll_ed b_ t;le vincerbl lie _'voua ey_;thra.

:_. The even _lowor ros_Oll_eW of the Ileuro-endocr_no e_teZT;.

RtxponJe_ Of th_ Vol_ln_ry Mu_cula_ur_

_t_scul_r reBpo_ne_ to setl_ can be ._t_dthd I)y vlsw[_[ obeo.*v_t ion of bodily move°

nl0nte or by bloctr[cl_ mefiet_romunts of muscbl_I' aetiv_ty_ By Lhoee tcchnlql;cs It h_s

_ been ah_'.v_ Lhet people are equipped w_th m_ elabor_10 sot e_ auditor'_'on;UBcuthr rbllu_es

that serve Ule b_.sth _ilct th,_ Of or thllt_._ thc_ he_d _qd 0y0_ thwl_rd e _euz_e el sound

Of preparing _o]"_cilon _ppropribl_ to ah _bJeet or event s_gnl_lled h_ _ound. 'Thel_o

For a comprehenaive review of current profee_thnal cpth[on on this subject, see

the trans_ript or the EPA Public Hearing on Noise hold In Boston,
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reflexes aperato at law Iovele of sound, where they a_n be deTe0ted by sophisticated

e_e_t_a.] mensur_ntertta_ eB w_ll us _t h_hh thvola af Joued. 8uoh _tudltory-mu_¢ular

rt_fIexes ul_erl[s mtt_lcu]ar respo.JeB t_ aout_d that _ fro_t r_ythmJ© movel_o;ds

lind danoo to the bodyla startle re,pens8 to Int_.dsivo sollnd_ such _ gtl,_ho_ or 8o_11(*

Lv._m B.

']']to body* t* _lart]s r tltlpon*ls t_ lrnpuIa Jw i_ott_ds enn lnlorfero with h.man per_rn_

ante n;td Je one of the f_ctors Ih_t ttndorl_o the itr_noy_,_e produced by **uddort noises.

The 8_rtlo rea_ons_3 has been sludlod _n dst_[I and I_ludt_s an ey0bllnk, li ty_cel fit.

el_ grimace, bendl_ _f t_ k_ee_, _nd, _ ._snor_l, flexion (Inward ._d _r_ar_) _s

opposed Io e_to_s_on of b_ily l_t_. The statue res_nso to _ nearby g_tnsbet, even

when e._po01ed, m_y unde_ v_rlou_ de_ree_ of dindnUUon with re]:etltlon_ depondll_g

upon t_u Indlvid_al, the rate of rspet_tion_ n_d th_ predict_b[llly of the _nlpulss sound,

8o_o _n_Jvidual_ show ]_e diminution of the response with repetffJen, oth_ra _hew

marked red_totlon. Th_ _yob]lnk lind _sad [fiovement p_reI_t ove_ l_ experltJrtcsd

t31_rksmen when _hootir.g _olr owr_ gtl_, •

Pdldl_ry-mttec_l_t" rui]_s_ eart h_tvo r_0_t_ t_*_bt]e _ffects on hulIl_ act Vclty thsn

t_oe_ of tile _tar_o r_sl_ftsa. I_t_l'os_[_]y_ I_e gre_tsr the to_e_s_t In _ rossl:le_ the

J_r_4_(er l_ r_f[ex rsBl_rt_ct to _0ttltd. Therefor. the l_flt_nee e_ euditory-musf:.]lil"

r sl[]t_e _t o]1 the p0r fot't_le_s of _ given tosk ds_nd_ on posture arid _hs pettl_l_ uf mtlB-

_J]ar le._loti _le Well _t_ nn th_ m_velnont_ reqtdrOd by the givott tasl_. I_or _tnp[s_

wigeon a given ta_k rsq_lre_; a movslne_ of fll_0n ft_d Ihe re_tlntf po_tlir*_ holghittn_

te_ll0n lit the flexor iriusclol_ _Qn _t beret of _urxd nt an appr_pr_lilo lime t_n al_sed
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the requJrod movement. Under other ¢onditto.s, the burst of soslld con greatly in-

terfere with 'tides movemonL

In summary, the ebb and flow of r_uacul_r .ctlvlty th closely linked to and Influ-

enced by the rise and I,dl of sound, 'I_o obvtous effects of tto_startle response u.d

othoz" _ttdtlory-muezeular reflexes ofte_ dlm[n[ah with repotthen of I;lo 8ound sSmulufL

]lowaverq oven altez" m_y ropettltons these reQoxes m_y continue to oi_z'ate in a

subtle ma_ner_ and their o|feets will depend on thu details o( posl_re and resting mua-

eular ten_lon, on the details of th_ task at hand, and on the physical properilee of the

BOUnC/atl_fitlItUl.

Respome_of the SmoothM_scleland Glands

In response to brief sounds, there is general oo_trthtlen in the porlphern[ htood

vess01s, with a redaction II1peripheral blond flow. Thers may 13os_celeratton or del-

oelel_atlofi of thrift ra_ ch_ea Jn resistance of the akin to electrical current (Rn

thdIeatlon of activation _f the peripheral viscera] nervous _ysteml, oba_gos in breath-

illg pattern, chan_os in the I11otility of the gaetrothto_tln_.t trt_et, sod changes it_the

8oerQtion of s_iva a_d gastric Jr;Ice, 'F]_eae responses are obvious when the IIoJs_

level exceeds 70 dBA. For BOUndSbelow thto thteasSy Jeve], It IS doUhtfu[ that the

rocordb3 d techltlques httv_ been auflthtontly i_ensltive to decide wht_toer or not those

rosp_lleOa occur, Ir_any case_ they ar_ either _mal[ or nonexistenh Santo anpeols

of these responses diminish and seem to disappear with predtotahle repetition Oftht_

aouncls, while _thers may neL

Some of these responses to sound _re p_rt of a pattern of response known as the

orienting reflex or "what Is it?" realises. The orienting reflex disappears rapidly
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as the stlmu]ua becomes knowz_ or prod[crab'.e. Others of those respozlSes to sound

are probabl_" part of _ re_zponse hnewz_ as tile do_o rofthx t which prepares SZler-

ga,llsm to escape or neeopt InJuz'y or dIs_om[ort, Do[onso roflexoH occur lzl response

to wlzz_Ings of patn[u[ stlmuII, to plZLnful iztlmull lhomsolvos, or [zz response to very

Pltellse stimulation of my sell.'_o organ. _eSllOrmOs thnt are part of the defense rell]cx

disappear more islowJy with stlmu[tm repetition th_ do Ulo_o of the orlentlng roSe.x,

_ometLrnes they m_' never completely dlaappoar,

Noufo._ndocr#pe Rospo_L#_

l_d sounds Iz_ we[_ _9 other l,_IeDso zztIm_t[i_ such as furced Immohl[Izatlea_ forced

exorelBot eoldp pa[nj and InJurtha, c_ activate a complicated series of ohsllge_ In the

endosrPlo system, *l'hese changers, th turil, clz,'* c_uue _han_e_ In hormone [_vellz,

blood eemposltIon_ and R whole comp[ex or other biochemical and phys[o]o_Icnl chon_e_,

PotZlble P_JJsi_nt Phyllologlc=l Responsesto Nolze

It ha_ huon proposed that frequent repetition of the trnrmlont phyalolo_e_[ re-

sponses to noise ca_ lend to ImrsJ_tentt p_thn[oK[_at ehmlges In nOlZngdilory bodily

function_. Atso_ It has bean propo_sd that stteh repetition of these trtznHient responses

might _ggravnte _lsthql diaease eo_d[tienl_, ]thwsver_ It [_ true that the transient

physiological responses to sounds are often useful because they help to protect POODle

fr_ POtontlul]y harmful events, tt 16 alan _zppropri_t,z that those relzPO_ISO_ dlminlsh

v/holt roPOt[tth]l e_ the rmis= slgnlfJo_ that particular noises do z_et represent a throat-

oning oondit[on, The grux of the question Is whether ina_ la so designed a=z to od_pt

Io nest hrc_teltlzlg zzoiaos that are also quite I.torzso or whether tile Irxlodern onv[ ronlzlozl t.



preson_ such ever chau'_gh_noises tha¢ the trunslont physthlogJonl responses are

ehrOnleally m_ntathod.

At l_mst memo of the transient physthtogleal r_eponsos m noise do appear t_ ha

chronlo_ly ma/ntalnad. Furthermore, there Is _Qrneevidence that workers expoaod

tO klBh luvell of _[se havea higher [p_ldence of eardlovnscuinr disease, ear-nosu-

_d*throat dlsorderl, and oqoilibrlum dUsorder_ thnudo worker,s exposed to [uwer

thvolB Ofnolso* ]]owsvcr, It th _HO p_egth]o to e.Xp]alll theme ollacrvntlonB In torm_

of non-z_lee flx_tots auchae age, dumtlovels, occltpatlon_ d_er, or lifo habits,

AlsO, then_ is or[donee [rote animal re_uarch that high sound levels cQn Interfsrs

with sex.al-repreductlve thnellons, elm thterfere with resistance to viral dtsc_ase, and

e_ aJJtoproduce other pztholoStoal effeoth. Ths._e exporlment_, however, have often

not been well controlled; I* e*. fe4tr, enlmal ha._llng esnditlen_, and _o onhave not

been equetsd between holme-exl_sOd and non-noise-exposed greqpe.. Pur_her, rectsnts

were used ItSexper[monttI _tubJeeta, and those animals are known to have special su_-

eeptth41lty _o the ef_scth ef oertaln sounds. Finally, the sound levcl_ ware Well above

those _ouhCered by most people.

The evidence take_ _ a whole hints that chre_i_ exposure te euffiolently variable

or Intense r_tho may contribute to n_naudito_'Y physlologlca_ _nd anatomical pathologY.

However, [he cue Is far fi'em preve_ a_d merit_ thrt_er ressnrch a_ Inveatlgat_eh,

In a_cllflon to the I_FA llegrlng ia Boston, _eo the trnns_rlpt of the hearing held in
Now York Clty.
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' i Stresl Theory

_!:! '_'hor_tqmnse Io st_sl ef_]l_d Iho K_n_r_l a_nptat[on _yndronlo, eonsl_l_ of thru_

Lltlzl_o_: nrl _hLPlll ron_tJ0]l_ g t_tagu u_ r_JRtlznco, _d _ _ln_u of ¢_x]tgu_[io_l, If _ _t_'u_-

sol" (1__uwz'o _n¢l I_ ma[ntnllmd fo_ prolon_ud i:_l_llld_ of tJzno, _=nol3_nnIHnl Iln_f_ In

In _1_oI0_s _or_ _ zt ilrl_o nlgy _ _l_l_d for t_ont_nu_d _='_ d_n_ _ aro_o_ell

_ d_B_a¢_ _11_ ]'Oll_n_ _o p_z'l_ul_" _P_0r_ _ll_ _u_l_l _¢'l_ocl& _o non °
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are u_k.ow_. Thero is evidence Ihat suggests a certain amount of siross can even be

beneflcL_l,
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IMPLICATIONS OF GENERAL PHYSIOLOGICAL RESPONSES 1"O SOUND

W]LOo I)hysioIo_ c_l nrous_[ In ro_iponso to sound ca_ l_ of gruat I_n_ fit whun cop-

Ing with ;>'J_alhly dangerous ew,ls, unnoco_t_ary orousal to Irroluvnnt _oIses ca.1 pro_

vIdo n bnsls for annoyancu nnd _[i Iht_rf_r#J web purrormaneo of ttLelts. Nols_ IhBt

nre of high lovo] or aro tlufOclc_tly varlud m_y mnlniaI_ chronlo a,_usal _md tit tht_

Way may contrlL, ute to thu inc[dellco of nonnuditor'/dlsenso, Howover. If nol_u _nntrol

euffJ_lont to ptotoct Persons from e_r damago Rnd hoarJIlg ]oas woro Instlluted. tllen it

Is highly unlihQly that tho noIaos of lower le'_ols nltd durntlon msuhlng from Lhis effort

_ould dtrucGy _nd_¢_ no_udiloQ/dlsmzso.

Of eOtlrSe,gonor_l ESyChological dlstro_l_[iroduoed by nolse otln 8dd to the ovoro

all stress of lifo and. in iris way_ m_y Inoron_o tho incIdollc0 of _on_lldltory dis ollso.

]Iowover, _t this time it Is not possll)]o to ovtlIuato th_ contrll_Jt_on of nolso in relation

{o all of fJio othur _ouroo_ of eltro_s onoounter_d Ill normal _toNvJtlos,
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SUMMARY OF PSYCHOLOGICAL AND PHYSIOLOGICAL EFFECTS

Zt hm_ not be_zzdomollat ralod that poopl,_ a_ h_zvin_ thrJi z- IIve_ Itharthn(_d by ex-

ponuz_ to _l_dlb]o zlo1_o. Poz'hlZpJlthQ atro_lz of oorltthuild expoJzura tO high Iovul_ of

noll_o ©_k'zproduco dJl_se or _1_1(oo.o more Buscoptth]o to dl_so_tl, l,zt_ owrat|, tho

evidonco In xtat corLvll_cirzg. Tho _cts at nat6o oll peopIu ha',*o ]_ot hu_zzsuccessfully

mou_ursd in te_mu o_ _x_en_ de_ths_ s]lorlol_d ]l_eBp_rl_ or d_ym c_(I_¢.pnat t_un_

IlIzless_ Th_ro are oz_y hthls that au_h o_ate might oxist. O_ coura_, thoro tony be

_o_Id_rzt_l d_athm or In)u riell I_c_lt_so w_rzllzzg _II_n_ th ",v_r _ x;ot heard oz' wor_ mlsun-

_z'atood du_ to nat se,

T_ore Is cl_ar evidence thlzt expos, z_ Io zloJ_e of _lfthlent lr_ns_ly _ld du rat_ozl

C_n:

1. Pornl_ZtlOnt]y clnnl xzlth tha lr.lez" e_zr with res_GIx_ po rrn_n_.t h_]lzr thl_ _ol_s_zl

that o_n ral_ from iI_hl _mpll_rrllOn_ to no_zz'l_"tol_l dt_u_r,esl_.

S. ResuH il] Iom_r_ry he_;*lnl; ths_les_ _ z'G_led expollUz'©s Io nois_ c_z_

r(_luLt _n _hroxzlo hearIr'._ ]oxls_ta.

it IB also a_parextt th_ztnotht_ _an:

1, ll_t (It _ro with _lmeoh ©o_muJIth_t_oo _lld tho .._rcep_lc_n o_"olh0," r_udllory

2_ Disturb ateep.

_, Bo _ #QtlI"C_ Of uhno_nxtco.

4. [zztur(o]'e with Ih_ _h_llty to ;)_rthrm _:onlpilcathz] I_sk_; _ld, of _-ottrs_, _n

aspoal_lIy disturb t]lo_lo thskl that d_rn_i_d _zpoech _rn_rl_,_n or l'_spon_;o

to auditory s_'nats.
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_. AdversLtly [nfluonoo mood and dJeturb relp-_ntlag.

_leau Inltor etfe_ts are difficult to quantify, _Jnca q)ey affect thu nasuntlal naturo

of human llfn--lta quality, _ut alono [buy aru gtlfflclont to raqulre more afforts lo-

ward _ontra]llng lho iJroblem,



SOCIOLOGICAL IMPACT OF NOISE

The reactions el g_'oup_a_doomnlunltloel of lndividucls sties, in plA_t, from Iho

aggregation of too vrtrytog tadlvidua{s 0_d personalizod responses rend lrorn tile

[ntcrcctton thor_wflh of a wide variety cf AocJalogtoal tenseness. Fo_'nxar_ple, duo

to ethal_ huckgrour.d, _no group of fa.*dllJosntoy Geecp__lnoisy o_virenmonl in their

homo thnt would be CorLsidered unnoeopt abto by ISsue o[ dJlfe Trentcultural orlOntallnn.

They r_ay In fact eroat_ ccndlttonJ5that_ while scceptchto to themselves, are con-

n/dared noisy by others,

This pbenomnnonmust L'_ taken tote account in m_soeLsingthe _ttrll_Jtos of _toe as

a sociological problem, It also must be given e_relal cttenllon to trunslZlilng reaulla

O__'_H_ ,_t.dies on nalsn as rattled to n partleuInr source end _ll'eetinK a spocifw

popal_tton (sUChna the variously cited studios o_ trsnsportallon noise mentioned else-

where In this chsptor ar,d in other portions of this report) to other sources, _ltUatla_,

or popolatlcnl_. Thll cnutlon w_s cltod In KBr]Kryterrs recent work The EII_cts _l

Noise on Man (Aeodamic Prose_,Hew York, 1970) in relation to possible naltona_ dif-

ferences in tolerance to road nellie, lie |urtber diseusuea t_e m_ny faetor_ in this=

regard th_] rn_eltbe laken into necoontin aJsoss{ng tbe veildhy of vcrlous _t_dtoe_and

mtudy techniques, *

The foltowinl_dlsetm sloe provide_ emoverview of additionalaeolalogl_cl feelers

tent are impel'tent in the consideration o( heine effec_ o_ community envlrenrnentn]

qudlty, 1_c_ghly 130 ml(llon people live in metropolitcn =re_s subject to the _ol_ee

frcl_ transportation Or co_t_ellon prcJt_ts_ crowding_nd eongostton_ a_d widospro_d

• See espoeic]ly his chapter dovalod to Envlronmstltal Noise ahd li_ Evalu.tlon.



manuthoturlng actlvltles. * So_thl a.rveys registering the puh)th r(tRetlon_ 1o u vnrluty

or th_Bo noises ha'/o fotlnd l_ooplo dJstur_d by _uch exposures Io bnvo bxerossod frolil

_3 percent In 1048 Io 50 percent In ZgGI. S_eh aimoynneo th Wpb_nHy _.o to dlaruplthn

of prP/_cy, r_stl l'0laxililor_, nnd _ioep.

/* clo_ _'olutionab(p t_xlat_ be t'.voor* expro6e_d nnnoynnoo nnd lev_l of heSse (.qten -

slly, _ I:ommultJty surveys based on _500 l_op]o In wid_ly sepsx*atod sron_, it bns

buen foiled that the number of p_op]o exproa_l._ nn.oyn_ei_ i_cros_od elend_Jy" _ the

nolao level In_r_e_0d u_d that the numl_r of eemplnlni_ wore _ good Infighter of the

dogr0a of aJ1_oyr*It_, _.n l_nJ_Ithh study of nol_e around _loathro_/*irpor_ ir*dI_alod

thsl _2 pet'c_nt ox"th0 _*oepo_dont_ a_t_ they w_ro sometlmos kept item golnj_ is ai_ep

d;_o to nlrcra/t ._oI_o, This _Ig_re ro_o to _0 percent with an Innr_nse I_ seth0 |evols, *•

A s_li_ l_re_tor proportloll, nl_o i,loroenjng w_th _ _orro_po.dI_ thor_nsu in _oi_u

level, c0mpisIllod oJ_h_(_ awak_,_ed by _o_so. ._. irufl'Jc nolzl_ _.rvuy _n _woden soled

thor the proportion of people _noyed bt_i_sud ]tho_r]y "with i_cros_Ing _olse levels

from 50 d]_/* on. b_sed o]I _ 24-hour _i_oi'gy _';or_go; It Was a]_o reported th_i _ymI_-

fords su0h _ he_d_I:he, Innornnth, f,_d _orvoui_nein_ nr,z _aeo_tod w_th noluo exposure.

Compared with t_le upprnxlmntoly 80 mlillon possibly seriously affected by noise,

** b*or more d_ta_]_ on inter _tudlos in _op_on_ nee the tranaerlpt o_ the _YP/* _o_*r-

l_ge on _oiss b_ld In l]eston.



Those studios and ethers have dnrnoPZZtrated thor _eunds at night _ru mere _n-

zlOylllK than those oc©UrrL_ d_rlr_ daytime, /,1_ diBells80d o_rlLoz" In Lh[a ehzlplor,

_le[ae |ntsrferos with z'oJt tznd re]_txetiotz a_d o_pecin]ly with s{oop. Comp]e{o W{Ul-

drawn] from the world around ua_ through _le_p_ Is an obvious necessity for phy_Lc_

nzld Qrnotiol_zl health, less co_p]0le wlthdi'awal _lo the quiet of our homes may ul_o

As demonstrated throzq[haul thLs rtoport, the eJsesnment of the elfeela e( ,_oiso on

Iho populallozl at Inz'go h_s b_en _zed on d_l_z frol_ muny souree_ 041d is ]lrese_tcd {n

wrioty of foz"m_. The ro_u_t h_zs b_ozz n colnp[l_tion of lilfor_lat[on (_eme h_g_13y

q_z_tlT._tlY_ elld pr_Lno, _om_ pr_mnrlly _o_cr[ptLv_t izl ]lnt_re) oll _zch th[rt_s e_ coro-

_ulzit_ reepolza_s, phy_[o]oJ_Oal Izt_dImnoy_noe measures, n_l_bt_r_ o_ puo_l_ _ldoaf-

e_lod', ore., all used to II_d_exzto the natr_r_ a_d ncopo of 11else problorila, _ d_lzxK

with thl_ vast zzr ray of d_ta II Is _e_y to lon_ n_Et,l of the fact that th_ all dep] With

hoafc_.lly tile e_o problem and there fore uheuld not he tro_tod Independently. ]hdho r,

it Is e_trorn_ly important to _zlte_rntQ the_ d_veree fl_ilr_e by me_a or o_o or repro

t_nLfyltl_ celZO_pts. Porh_p_ oi_o r_ethod of _ceemElllah[z' _ thL_ ob]o_llw In {o focus ol_

_ta ¢ur_t_llt lye aspect.

_[_t[aI_ c o_¢or_lod with ho_lx_g lo_s al'o l_ _oner_l _grcemont th_| the e_el_

o( noise _ro _zddJt['w, Th@ rn_Jer _ourco of d_sagteement J_ _o _zp_c_flcntlell of the

minimum level(s) at whloh these effects ho©ome hoportant* Any overall ovn[untlon

of tile haarll',g Ioen prohlol,_ lzl th@ _tion must lake l_to eccount exposures o_ the basis

of lifetime axporJ_o rather th_ industrl_l_ transportation, or household _poalJros.
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'J'ablu !-9 p_'nvJdua ;1 elalllille of I]lo COll(Jtt It3n_ o[ .[4_;_ exJ:oelll re eXlJUrlfJiieud b}'

inll_/iilenll_'_ ill ty;llc_l I_. _, urlliii1 _unlmLln_Hu_z, SJ.(:u lhl_ Info_nalle_l ll; Irll!lUeied

only for IIl_le:t_llve Ilel_e_ I]1e_ I_ no nttonllll to _;lluc_fy n,_,Jl'_ln_oel o;" eXl)O_lru

(_iit[t,

In _1_en_e_, the ilnl_u preb]en_ ill Iod_y I_; I;411h clUl_]ll_tll'ely iiIId £uiinllt _lllwl¥ dlr-

_rellt from Wllllt 11w_ yu_le_d._y, _;olu*_ (_lll I_ I]lou_lll (if a_ 11]nell]lzcd _llel ennfll_Lid

llrehle_. Fer uxllmlllu. Iil_'g_) _llIe_l hilve n]lv_ye_ buu. _ll{_oel_lled i_'llh IIo_e _lnce.

by d(_l'Jr_lll(_ll, Ih_y were lhe _r_lll_'_ o_ .ellvl_lo_ Ir;wlvln,_ I_lluellrlue_, lr_n_l:o]r_a_g)n,

IlOWel" (n_Jllt_e:J, 1_3_o pol_l_lo_*; , ele. C_rl_ll_ Illll._lrlzLI op_ral_lts h_vu Ion_ boen

often con_lde_'_d nole_ _1_bolr_g n _e_B_ar_ uvfl Illal nlu_;I Ix_ lol_rahJd In _x_h_1311__r

ej_(_ _o_'/o r;le;_eo ,3f II,;In_ elt]lol- near _ll_tel_H ol WOft{ Or In IlPaxlr_tlly 1o _)ulllle li'z_nslx] _'-

_l_d tht_ mohl]lty of _ur peJ_l _llon h_w rndle_]ly u]t u_'_d Ihe _col_ of th(_ nul_e ilrebl(_m,

p_vlo._ly fl_[Ot Int(_ allll_ll_r I_urello_s of Ih,] Inr_(Jr _lly, |,a_lll u_ll_ h_ I)eell uh_Pg_d

_lon, '_]le ]l;L_l'-_vlllg de_vl_el th_LI were II(_s_blu ellly I. Ind_itry _wr_l eluc_d_l

a_o h_'*'_ boell rrlave_l to Ih_ hom_ el_vlrennl_r;l, I_ue_ or nt_v/hlj_]_lwy_ _ld _nlall

.Iri_rtel_ mole_'J;_ed i,_ble]es elan now II'_llet_ut_ I_lo r_lon_ that were _]y _ _l_ol'_ _vhl]e

D_o (_enelldo_d l'eme_e.

WltJL _r u_t.__[ file _ontlltonl_l Ul_ll_4 _t i_l.s e hl'lo_l_ly rum_lnlng col_ll_t t, _he

r_ IIi IIit_ lelaJ_ ,)f I;oJe,e_OLll'_e_lI n_ ,,_oll _t_ III Ihell' Ii(_wor, h_s _ul_l I_1a



Table 1-2

LIFETIME E_POSUHE TO NONE (ILLUSTHATION)

Childhood Youth Maturity

! Cap P/stole x
_I'oa_D x x

1lock G Iloll Manic x

Transporter!on

Behool _= x x x

:' AutOmobile x x x

Train (subwmy, elovutod) x x

Aircraft x x

Household AppllJneos x x x

Cor_trttet Ion Equipment x x x

Community (rot_slde, Hight path] x x x

Reoreatlonal Vehicles x x

X • Expoaura to rmJaa sotirl:o

eoamlde_'lblo thorettae in the e,vorago iound levels produced throughout the r_ailon, Thla

factor, cemblned with an Increas=d nvallabfllty of major transportation actlvltlas lind

factllUas, has made noise a much more pervMive preblem than It was avon a short

whflo eke,

MJmy scientists and mombera Of the profoestons c0neorned with noise arc cone

vil_ed that noise levels not lnt_o enough to oat=so Permnnent damage c=nnot simply

be disregarded as anutmancothat I_ n necessary waste ptod.c:t of technological



prol_ross, ']lint vJow Ja m]ltlr_J by nllln_' mezl_l)or_; of t[io pub]J(_ _t Jnr._u. WJlOso@noJ_o

_s I_dwz'_u]¥ _f_¢tll)g tho qunlJly of ]l_. T]I_ =_c_on_ for t]l_s wJdudpr(giid Inlorllrot_-

(Jon _ro p_rllnl[y l'oolud Ill lira chnra_14zrl_ t IcB af Boun_ _lld t]l_ ty]lo_ of u_ta rta_*

c_zlt_dwJt]L ito_o. _|lurlllzont_t Nz)dl_s Ii_v_ _dl_t¢lllly d_]n(_Jt_t_l_l(_d Ih_t wholl

_oarcho_ _t_lg_J]t_ w_ _lllnK d_ylc_s hnv_ nl=td_ uso of (lll_ _h_l'ztc_ _ ='lst]c [or _/onr_.

At_ol]l_r ch_rA_t_z'_lJo or ni_J_o_us[l) K :,l_Oy_llOu 1_4ihpt Jt ll_c_ts poopl_ whQ ixro

fll Ul_l_c=iItlon or I]lno_ont byet_r_ora, q3z_lt _ in rnn_ _n_t_tltocr_ thoHe l_op]_ r=J_llon-

_l_o for ._ro_uc_g r*o[_o I)$*__ot (]1o _nt_ _s IIio_ ;_uv_rcly _r_ctud I_ tho ]lol_u i _]_o,

_o_ prodt_t_r J_ _on_ot'n_d will1 Ixn(] doJp_ _orric_hl_ll_ iibout t_lu t._ct Qf no_s_ o_ JIs

whon (11o_lolao _our_u w_ und_Jr tllu control of I]1_1i_ullj_l_. T])[=. _poct of th_ _Jr_lllom

_1_Impo_i[ixlt I_nu_o it hn_ b_or_ roj_tl_t]Jy do_ozmt fnlcd Ih_tt wllon thuz'e I_ no hcll_of[t

to =_ilorson _sJoc[t_tt.=d _ith _tt ntJt_VJl_/_tndyet thoro _r_ _dvorao conat_qucncos to be

suf_rcd, there I_ [Htl_ tol_rn_l_Q for tho_ cons_quu_. For ex_ml_l_, if two poop]o

]_'o _o_r I_ h_hway nnd onu u_l II for cO]_l_lUtln._ wJlJ]_ (11_j Ol]l(lX' '.v_lk_ Io wl_rk. _e
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wnlkor Is much mum likely to complain abnut noise, air ilotlullon, otc.. _u (o nulo-

nlobllc8 than J_ Iho porl$on who drivo_g I_11other thlng_ _lr_ _qold. j

The problem [B _lot nov.' o¢ on[quQ to no[_ot n_ the followin_ quote from J_m(l_ L.

_ IIlldebr_nd_s Noise l_ollution and the L_..v (Law l_o_k l_illtahor_ Duffnlo_ N_Y_ _ 1970_

S_yH_ _1Fo2"hLIndrcdB of ycara_ il_do_d _hl'oughout mo_t of the hi_lory o[" th_ _nlon

ctl Iwo properly _v.l_ctm who _l_s t_t h_ ovt_r_l_p c_lc_ h_r_ tu u_o h_

proput3y _1_ho w_ _d the ntqghEor who _)cl_o'_u_ that hl_ o..v_h_p t_n_lu_ h_m Io

_=l_ayh_ p_pcrl)' wltho_ _noytm_ • _two rntt_or ptthlcIpl_ _1_o _o_od_

_ r_ t._ _l_h p_r_on mu_ put up w_h _ o_ t't _ _ou_t of _ rz_$'t=r_c_

_hc u_y of the _o_duct of h_ tt'o_hle_om_ _e_htmr_

_Th_ f_r_t of _[_e_ tolls _ wh_t ovo_ city d_v_lfor =xpcr_lce_ c_cry d_y of hl_

llfc.... The =ucond Ju less enay to undurstnnd. , .m doiurmtntng thu utilityof thu

pdefendant s _onduct ono mttst consider In addition to the eouinl valuu of his con_luct.

t Its suJtnbtllty and the imprnctlnnbIHty of preventing or nvold in_ the ,nnoyanco."

Tho pervaalvunos_ of nolBu_ combined with 111och_r_ctcrllct[cs _lrundy noted,

•* mako_ ita problum of apocl_Iconcorn whon paychologlcnl well-)_alngl_ couaJder_d.

_.fost competent medical prnctitloncr_, ns well as thoau c,lgngcd th hualth rcsenrch,

Dt_acd on testimony of wilnoe_soa at st_vornl of the I_PA ]lcsr_ng_.
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ug_o thnt thoro Jg _n _beo]utv roq[llz'onlent foz" rost _nll rvcrontional notlvltt_a at

r_l_' Jlltorva[H In o_'dl_r ta nl_[nt_Jn _dcquatu n_(Jnta] lind physical }t_]th. It I_

ov_dont wh_JI1wo consldor I've qu_]Jty o_ [If_ that tho nu_d bvcomoN of mnJor [mport_ncu

to ]ltlmlzn wolfare. Slnc_ tl_o h0m(_ envJr_nmv_t I_ o_r_ldoZ'od Io bu t]lv llrlncll)_l Iiztv_Jn

for mo_t i)_r_(_n_ Io olltain _uch nvuded re_t, thcJ lmpnct or _c,l_o thol'cbtl [_ _ nl_]Jor

cor_ld(_r_t J_n,

In con_ld_rli_,g nQl_o w_t_lln t]lo homo, it J_ u_u_ul to make tho distinction I_JIw_(_n

s]_l_-_ml[y dwolltngs _nd other ho_. In multJpl_ f_mlly hut[dl_ tho l_vk _

iz_ouBt[o_ prc_v_lcy I_ a m_Jor _ourca of di|ficu_ty. _c_tl_al pr_w_y c_ I_ duf_llod

_ t_u oxpc0tat Jon thaL Bou_d_ gu_oratod ,yi thhl ono hol_Buho]d will not I_ hr(_nclc_t, to

Gt_lor huu_ll_]ds t]_roughout the buIId_ng, ThJl p_l'tlcul_r problem des_rvu_ aitontJon

bt_cJzu_uof th_ ohangos In c(]n_t_ctlon t_ohnlqu_Ja that ]ll_v¢_boon _lowly Qvo]v[ng. '_llu_*u

I_ _ trond to_taz'd u_lnl_ ]lgh(w,JII]ht _on_tt_lctiun h_v[_ i_[alivuly poQr i_ouLid in_u]_tl_lg

propoz'tl¢_. If th[_ t_lld contintlu_ (w[Ihc_ut nlodlfl_tlan of _ho ;_und lnsu[IztJl_g ilropor-

tlv_), tho homes o[ tho f_luro will havo f_r ]o_ acou_ttc_[ pr_vao¥ th_n did tho h_:zlus

or tho pa_t, |_rivzL_y_ aa w_[[ Iz_ _nnoyancu, _ro difficult ooncopt_ for _clunt[l'i(_ I_vol_ti-

g_or_ to o_Jo_tivuly ao_tond w_lh. '_ two _l_v_ t_0n _omowhat _llu0tod t_ [ndlc_t[nl_

that _'moyHn_ duo to no_s_ may Iio thought of oNs_nt_]ly a_ th_ rOl_o_lrnenl ono fo_]l_

toward _1",lnt_alon Into hl_ i)hy_E_l pz'lvaoy, 'rh_ ex[_l_nco of tho _r(_b[_Jm_ though_

_s boarl do0unlontod In _ v_rloty o_ communlly _ludJo_ cond_¢tud Jn II1_1 oou_try a_d

Iz_ro_d.

_ol_e_ ]n thu ]lomo _'_n b_ g_noz'oJly c_l/Jgorlz_cl Into throv Bol_rco_: tho_Q goll-

orntv(_ IJy ['_mlly inombor_ IIuI]dJ_ K nolBo_ (_na. blow0r_), t,nd [ho_ o_J,_ln_tlr_
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out_ldo wibut penctratthg into the homo, Tile mechatdenl helpers within tile home are

_ major source of complaint by householders. (soQ Chapter 2), Although washers,

dryers, garbego disposer unlt_, otc., have made household tasks easier to perform

phytdcaUy, thoyhnvoexstdodnpsycbeLoglcalcost. 'NIo rolativolylongcycththnuof

mlmy of these dotdcos has resulted hi not merely a noise nu[soace hut in a pcratdtunt

Ol_Oas well. De_pfte the fact that the family beneftts from file prtmliry seine _ot_r(:es

withll, the homo, _atdl noises are often a ,_ogrcu _f conflict among family Inembera on-

gaging l_t Incompatthlo softy[ties; e.g.. the housewife vltcuumlng the rng _ed her chil-

dren who are studying.

The community noise stadloa cited already and discussed in Chag_er 3 are hi st_b-

stantial agreement that noise serously alfvcts many of the actlvigtds engaged in at

home, It has been show_, that no/sos in the home ouln_mb_r_d all other disturbances.

]tent and relaxation are d[lflcuLt, and tbero Is interference with TV tdowlng, ltdtuntng

to music, reading, conversation, and mary other social and ruorenttonal activities.

Tbuso _ other [nvesligaftoms thd[vato that the haole appear_ to bu tile recipient o[

_tdme from a groat number of sotlrces in the communfty. Among the major cfluso_ of

©omplalllt. the following have been cited most frequuntly_ tra[fto_ aLrcraft, [ndusttdal

plant_, ©onetr_lcfion. andnolghlx_rhood related sources sltch M dogs and tmwereti

]aWl_r_loworll,

When rest and recreation cannot he succ_ssF.dly accomplished at homo, there la

a tendency for people go seek those divoraler_ elaowbure, This, along with other ftto-

tore beyoed the scope of glta report, ham led to an lalenslve use Q[ tile outdoors and

has resulted in large recreational industries based aoftvllles such ns or.roping, fl_hthg.
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bootie) _n_ H_Jlilg. T]L_ f_JDrllon _JrfO_'_od by _Cl*Oat_on I_ prlmurJly liter u_ Uiiwll;t| _

I,Ig i_r.d rul_,g nu [t ;_c_;tsnrg count_rl_lnt IQ t_{_ ol{_n _lL_tie d_t_'-Lo-day work n;_d

Itomotn.ki.g u_t[vlLIoN. $1_0 IhQ _ou[ _B IduntlfIu_ I)uaL(_Lly with gottlng nway from

_ I_llu[tl n;_i_oy_;Ico, any I,lur_r_nc_ with tht_ _h[u'v_xll_.t of thl_ {_[)ju_t_vo I_iI In tho

thor_ ro_lu[t I_ [_ aonsu of f_l_tt r_tlon w{s]] k_yol_l _h_L norraa]ly (_urrl[_.

[nt{_r_rt}_o [_ nrd_;o wLth (_utdoor rucrontlona I a_tl_[Ll_ 1_; _I;IL_;t a un_wr_a]

ph_omo,o_ in Lha| IL occurs re_ar_la_ of tllu LLmu of d_y _rtd _n _11 _ol_o_ of Iho

t_Q _n;o w_y Ih_L inotorl_Dt Jl[w_ up.eL Lh_ tranqULl[ty of m_' of our la_u_ ;_,d

rlwr_. Tho _Lmplo u_ayrau_t of _turu by h[k_r_; _]1_ famL31e_ chivying ]lLcnl_ I_l

olLon l_t_rr_ptt+d by tr_n_lT_r{_tlon nol_©tl gun_r_lt_ I_ nuttily roadways; oz' _lr_r_ft.

'_re I_ _ I;rOw_ tr_r.d of ]_ol6_ _lurlou_ly dl_lr_]Jl[]_ th'_ s_lr_Jty of m_ forrat_r]y

_;uelud_d retro_L _r_l Btt_t _s n_tlotl_l i;_r_ _l_ _rt_it _r_[t_;.

produced I._' [zir_r_ft. _1_11_Wi_l_rgat_ _n_ort;I Ln th¢_ Wa_;h_llgl_n. D. C. , _rt_a h_w

_ y(*_ r_ _]orgon_ rel_l_ lntur rupt_o_ a_ a r ¢_1_1Lof over f] Lights ll_;o_Jated wll_l

NaLIo,_l _.tr_ort_ with tho {_nl_ymo_t or k_o _uBLc _ln_ raadu _trumoly difficult by

tllo _lnlo_it cozltln_o_s p[ttturn _f t_icuoff_ _nd ]_ndipgs. AB _t r_ulL_ (h_r_ nr(_ p]_

to ab_'_don Wl_ar_ttu _i _ cot_curt 8Jto. 'l_oat_ prab[_m_ w_r_ r_l:_aL_d]y _[l_d by

wLtno_;a_ _t f.ho v_rlou_; _1_[_ ho_trln_ h_ld _ _& dur_n_ ID7] _nd _r_ do_umunlu{I

_n the tra_rlpl_.
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AmaM_ the act Ivltlo_l mo_t _orlou_ly offoclod by ,oise aro Ihose _unt.rod In putlJIc

bu Jldln_. n_eentBtudJoseoncarnodv:lth,ircr_ftno_melnLhu_ommunltyo[_g]uwood.

Cnl[forll[mf provide an ex_rnpIo. L_ tho 1oc_1 chIJrche_D It w_ IIIdle_ted that th_ _on-

du_t soc_L_os w_B Virtually impo_BIIJ]o. Tho o[fc_cLs on Bovural _ichooIN W_¢_ i_o _uv_a

L_t now so]looll_ h_d to _ built _ iso_c_ Lho _c)mm,,[ly. Ot_or _. _oy_ h_vu hldl_tud

that iso_]ous dlsrUptlo_ of classroom actlvJtlos ha_ been _ m_Jo_ uff_t _1"no[_. l_ It

_ot ro_o,_b]o to _llm_ that tho q_]_Ly or t_lu_a_ion ]_ _o_1_ to _.f_or _wn whun nol_lo

|avo18 a_*o _L ._o groaL lh_t t_uy ol3umo Lho _]oB]n_ of _chool_ ? CondlIllm_l i_Lz[t_ll)ofor

tion by r_l_o can reu_ly Io_d _o 01o ,oc_es_Jty _r _c_j_t_ _aloz*i_l. m]_ullder_t_Lr'_l-

|n_ of _ml_ont_ _ _cl dlf[lcw|ty ill eo_¢unl_'_Ln_ on _omj_]_x sU_¢_L 1halter _w_l_L _

espocJ_llywl,_r_b]etonaluelnterfurence}. _._tJvlt[e_ Inpubllc_ 11brr_rloJ. the_res.

_._cl hospitals _o _|ao vu)_urablo to the dJscupt[v_ _ttr]L_to_i of no_. Wlll]o _ou_II-

Cal t re_[ool_t o_n bo das J._ed _cl _ppllod to pcovldo to_ s_t]B_uctory ]nt _rlor _vl_,-

me_t_ l_ _uch RItU_UOI_Bt t_y _ro ex_.rom_]y costly l_ ucid0_| Io exiul],_ hu_ld[ll_N. *

A10_o.gb t_e occ_p_tlon_l hollo c_xpo_uro r_l_tton_ pronlul_tod undur Ult_C;_u -

patJon_l _ty _ llu_lth Aat aro desl_nod to control noJ_a _xlm_u c_ w_thln thu wor_

o_v[ro_na_t I 0_lB oont.Jnuos to ha _ maJo_ j_ro_l_m _r_a. _0 ba t_.en Jnto nc_cou,t a_

p_c_ of tho t_t_l claE1¥nola_ oxpoa.ro o_ a aJgnlflaunt p_r_ of t_e tot_l U.B. popu]_tiun.

RegerdJng p_ob]emu of eehc_[e_ Bae _e_o lhu trunaeript of EPA I]oarlrq[e Jn Noise
hal_ In _oston.
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• It is estimated that tho ,_umbor of _rkers Jn lho U.S. ex_oeod it) noise im_e.tllllJy

hg.:_a_]ous to _et_ritlg nro in exc_ o[ 6 million and mtLy ho tL_ ]Ll._h _ 16 Ini]llcn. ]t

l_ n0w I_comlnK ovid_nt t[iJlt rtlp_y occuputionB _hould bo conaldorod tLInong, thc_u in

which n0Jlc I_ n h.zurd. In t_ditlon to thu workcrd lnvoi_'ed In the ]l._vy [zldustrlu_

tr_d[t[onal]y au_ocl_t_d with ,oleo prob[uma_ OO_BtrU0t]On wol_cr_. 19.xtllo mill um_

ploycea_ tr_¢_ driv_r_, a_d p[]o_ c*_ troth f[xod und rotary w[n_ aircr._t _lrt_ ._xpo_t_d

to cxcce_[w _o[_o. Th_ now comp_ltor*h_sod or_ur_|z_ti_s _re iiot [mmt_,o to thl_
_r

h_z_rd _jt_lor_ K_y)_ncll a_d pt_p0r t_[m du*/Ic_u_ alld _qu[pmt_,t ¸_tt_h a_ thu optics]

cht_r_c[cr rt_dcr_ _nd I_ttcr-uort[_I mt_h[_oB used In l)ost ol_[c_ [_roduco _o[_0 th_l

may ult[matoly af_ct th_ hc_lng cr Ihe[r op_ralors.

It [m I_upgr tt_t to r_olo t_t workcr_ cxpo_tl on the J_b to [cwl_ cf no[su c_)rmld_rud

h_.¢_rdo_a _o not _pund tha r_m_.[t_dor of tho|r timu l_ a hols_-fr_o _,v[ro,m_t_t (a_ wa_

I[_alth_et). lnstcad_ _ficr]0avingworkth_y m.ybcoxpoecdtoth_a_tmcncleolevols

• t hom_ it,d in the comr_uuity na c'/oryo_ c|_c. _lnct_ t_0ro JB _lrly gt_0ra] _grc'_-

moz_t thai tot_[ _ol_o _xp_uro la tt_ [tnporta_ dotor._lnal_t o_ _u_rl_g |o_. It mt.gJ_t L-c

co_]cctured lh_t tJ_c _fo_cm_z_Uo_t_d _[_tro_ Give a r_thcr co_rw.t[w _tirflatc of the

_cop_ o[ the occupational hc_rlng ]osa prob_er_.

]3aaod crz testtmony prcBent_d d.rl_ I_PA p_hlio h_nr_ hc|d in Chicago

on Jul_ 29.1971 the extent of hearing lom_ in thc p_pul_tion l_ e_tlrn_t ed al _c][ows:
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HearJnR LOB_ _odoralo to Profound)

_opulBtlon Tota_ LoB_ of _Nc,ls,_.B_oclnl_d

_go n_o (In tho_a_nds) 0houma_l_) (thouRnnd_)

_-I0 2or 000 _, 0o0° l,,10o _20Q

IB_6_ 113t 000 2,2fi0 _o0 (A_llrox)
Ovor 6_ _U.(_00 4,000 4o0-fi00

Mast Common c_u_ i_ _._[o_lon_ from _oy c_p_ _o_ _on_ry-no_r_I h_a_In_ Io_).
• _ Firo_rm_ and toy cJp_ _ged DI_ _pp_oxlmi_oly _.0_ _on_ory-_uur_l he_rln_ Iil_),

For sev_re._ _r_ tnnlly Inw_t1_tor_ h_vo e_p_J_dconcorn _ t]lu pomsih[o

ndvor_ consuq_onceB of mus[_ hc_Td _t _ro_tly _nlpI[fi_J _oun_ ],_v,_. Enturlr_

_roshmon co|]_,_ _ludo_t_ h_vo Loen _o_nd to havu h_rJn_ dI_ordu _ lh_t wuru _ttl'i-

huted to e._posuro _ _a[c played _t Intenao lev_]_, [11 _ _rJe_ ar a_dlame'._I_ .ex_.m[n_-

tlonu _'/w r, _o m_,re _h_n 7,000 m[_dent s rang[_ ¸from _Ixth _ r_.de_'s Lo co_]e_ rre_hlnen_

Lh8 _Ind_ngJ |r_dlo_ a _teady IncrcaBe It, he_rlr,_ loB_ a_ hI_;1 frequcncle_, _s m0_ur_

by a _reenln_ o_m[_[on. While only _. B peraen_ of _h_ _i.xth _rader_ _ilt.d _h[s te6t.

_pprox[mut_ly ID percent of t_o _}th _I_d 10_h _r_dur_ _Id moro thnn _0/_rcont o_ In-

a_m[n_ _oIleg_ Iro_hmon _ilod, A _e_t of tho n_xt _ruJhm_ cl_ (F_I, 190_) yl_Id_d

tho rnomt d_turh_nR nndln_ o_ _I_ 01 p_rcen_ of tb_m _I_ Ch_ _iLdlomet_'[c _roonln_

tu,_I, Tll_r/_ IR _v[do_o that th_ h_rlr_ _aulty oi* youn_ por_on_ 2! yo_r_ a_ n_o _nd

,_nd_r [8 hecc_ml_ prom_tur_[y roduoed _oB_[b]y b_o_u_o of vo|u_t _ry oxl_o_ure In

ao_nd_ lh_t _ro _t _ d_m_-rI_k 1_vo]. Tho_o Impllc_tIQ_ Io_d Io tho _pecul,_tJon that



the current populntton _f ycu_ pecp]e wl[] enccuntor much more serious huarlv._ prob-

lores l_ theft ml_ldLo yc_ri thQ_ t]lo pre_ont Kroup of 50 _o _0 yct_ old_. _'

Ono oti;or t]lr0cf oonscqttcuco of _oLsu [_ _ po_l[l[lJ IIicru_o Jn I[19 ocnlli)atlo)lal

ralo. A ]_rJt[sh _tudy [nci[cntc_ 0rid (t _ocm_ r_nsotl_biu [o _up[_ tLztz([r tl_._h no[_o

[ov_[B [ncJ*o_ I t_c number of orror_ dt_rJ_ work wJ[l Inorganic, _1_ J_clrc_sod Icvu[_

wJ[I a]no o_u_c orror_ J_ an_t_ nlotzu_ro_ _tl I con_oquu_t[y_ m_y c_u_o _ hJ_]_ur r_lo

af acc[de,nta th_.n would oc_tlr l_ quieter _ond[t[ona. _,notber pc_s_[u c_u_o cf _ci-

dont In the mo_kit_ or uxt w.zlJ[(ory oln_t, s]_u dlll_or _[_]H ¸often t_o ILds _rm,

|t o_ln [10 r_u_on_b[y cxpcctod t[inf _omo _ttc]_ _[_r_o]_ w[[l be mtl_kod Jn on'_[ro_mcnt_

typ[_ of h_v_ Irtdu_try op_rtt[_on_, co_tru¢l[on ttctlvlt[n_ and nlid-cl(y trlt_f[O dur-

i_ _hcppln[_ _nd c_mmutitq_ hcur_,

W]_llo _*_mJ_l_ t]to ufz'ocfs of _c[_u o_ i_upl_ t_p.cl_rotq)_ it [_ utl_y to [o_t _[_ht

of _ 0yld_llt bet I_bertll_t _ot. Tho "_vcrn._o" j'_r_on _ r "lypJc_,[" _ul_ eLn_])[y d_

_ot cx[_t. It B[iou]d be notot] that ru_po_o_ to no[_o L_ Jnd_v[du_[_ W_ wc]] _s bY

ol_$eus o_ pcop]o_ tl[_cr mt_rk_dly froi_ 0no _thur. A _c_nlont _f [hc _mi_i]_Uu_

(catim_le'J from _ to t0 percent dopend(ng upc_ the _ourc_) Is con_ld_rcd to I_ h_h[y

of tho [_pultttion) beroly _po_t[ Io nol_ con_[dul*od [ntcn_u fly othcru, Thu

l_y Why of COnlrnaf, t_f[mu_y ronolvod n[ t_zo EI_A I[unfi_g on No[so A_oc[ntud

v._th ._g_*l_u]turc_ Dcr_vor_ [r_d_c_tutt that ohJ[_rcn fror_ f_rm_ who wuro c_lmncd
t_ _ar_ mzt_h[r_ury _oJ_o, hnd a hJ_l_* pc_eont_,_o cf ho_r[ng [mp_[rnlo_l th_n _y
othor cldidrcn from urber_ ©cmn_unll_us,
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follondng faetorB horn [men foupd to bo tho most {mlmrtent, from n aoclaJog{o.] vluw,

In Onhl_Clng 0r doero_sl_ _olse _cccptaldl{ty:

1, _u]th.g about t]lo nu_otlslty or p_vont_h{lity I)f thu nol_o.

2. Ftto[ln g of tho ImForlance of t}lo nulso source _nd thu vlduo of lt_ {*rlmet'y

_ncllon_.

3, TyPes of IIvthg n_tivltltte affected.

4. F.xtent to which thero urn othor thins dJsltkttd hi tho ru_bl.ntl_l envt_nmonL

IL O, P_trrack, tn the II_dboc:k of Ne{du Corttro] , 1957, pro'_idcd d_la on the

characteristics of people moru likely to cordpltdn alzout noise, lie not(_ that they Ivero

gunorldly of higher socioeconomic _t_tus, wug'u higllly odtlcnlud, gtfld worll {Ih01y la

have political affiliations, lie also fogmd that thosu pcoplu oxlg_gJug in nluJiltd I_S etlll=

lrastod to physical cccupatlonr=l pursuits wore maz'o [Ikc_ly to _omplaln zll_ut nDtae.

This latter finding {B co_tslstott{ with that e[ tht_ London noise survuy and r_n_y other_.

Thu rccenlly Issued study hy TPACOR, btc_ (a NASA rul_rt pnlJtJot{ Co m_.u_Ql_-

action In Ai_lert Z¢olse, 1{)71) lz'dlcntod that, on the avuragu, complainants ztro elder

=rid mazlJ afnuent az=t h_vu a hlghor uducut{o_ levu[ than ru_ncompla{ne rs. *

• There a_'o thdiculthns, howo_'er, that thu lack of compgnint _S not a true measure
; of ro_{mluso,as brought o${t[n tostimuuy rol_a_ln{: I,ogun A{z3_ort,at lhu EPA

flouringIn Bo_to*1, Mass. ; an({fu_her i{mtthosu of fewer sc<!lo-ueonomie _{tatus,

wht{e not "complttining" aru personally dist.rht*d or have advor_t, _ou{nl ruaetJo_s
to _ho noise sourco,
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Prof, A, C, McKonndl| (of tho Ualvet_Ity of Bo_arapton, E_land) in a toconL

arilcio eaLlfled "Comp|ainta and Community Acrion'p which apPeared In Trecr_l[_r_ -

tion }{class _A Symposium on Acocj_tahiisty Crlt_Ha, avnlultted the rQeult_ of many

©ommurdly surveys in the fGllcwln_ terms: t%Yeknow a cerllilz _nou_t about the ©har-

Bc_rlatics o| the reactthps of commun/tles th evoxlta whlch deaply affect thor_. A

Dmnll, middle class group _cUvdly protosth_ in tbo prasence o( an apparently Indif-

feront majority l# a col_motz occurrance, It ts when thel_e aatlri|t/_ i_rottps gain the

auppert of tSa larger, normdlly acquieacont ma|a_, that _orious community _onfllct

[ ,! CPnrosult. Uflder rhone coedltlon_, what st_ri4 u a BPeclflo |ssuo o|ton mparkB off a
i

i mcro/genornlizod thedl conlltht."

TIio day whun pt_erm could concern theraselvas Izololy with technlcSl oz_ economic

CoNltJoraUen]lIi pD.M|, |n & papBeentitlt_l .Predicilog the Futore", whlnhalso

Ippear| In th,_ provlounly cltml 8yrflposthnl vdltttllo oh t_-_'_llpo_-t_od _o[sol, _'of. _(,

_., _Uer _f (.ho][alwaod Greduabo 8choo1 of 1Bu_lneH notch: "If wo nro movthg Jfito

period in which thdl¥idu_l cltl_elm Increo_I_ly e_pcet to bo |rood from various forms

of environmental auto.ca and if all tiLt|zone grauak are Landl_ mor_ _d moro to take

pn active roth in the decision mokh_ prooeM_ thenit IS probab]u that comp|nlnta and

effective or_u_l_od protosta will occur at towor leveln and froqueacy rate_ of nei_o ex-

pos||to th_.ll in the put." lie l_lrthor stain that, "For a variety of colwoq_ent reasons,
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_r

i! WU npr._a r to I_ ontorl,g a ilvricd In ..v]l_ch poopln wtli I_ hints disposud Io or_[nnl_o

for direct paMiclplliion in policy d_etsio,s affo_Uig_ thmn. '_*

AB _ ocllntor_roe to this pressure sxercised by the comlnunliy, s_socIallnns

_• and org_nIz_llons reprosonthLg the ,ota_ pro_lucur_l csn he Ltxpectlsd tn art uoncvrtudly.

In tills manner, largo and politically Imworful groups with dtliorlng Imltofs end shim!-

tiros nun he oxl_cted Is prc_s for their lntsrtssts. This I}'ps or sltunthm roqutrus

thnl allUlo facts rolevanl Io the issues at hnnd Im hroughl Into the arena of pt_tln dis- .:

course _d Im used In the decision meking pronoun, In .qnonderly nl_nner. ,'_!

There is an upsttz'_e of _clivlty regal.ling vnnntmcnt by tildes und cities of nvv/
!:l

reb'_lntory provlhlo_ on noise, hftiny atatcs are currellt]y canslduz.thg ]ugl_]lltJon

rulDtlng to control of _olsc. This ezetivity Is clear Indication of the Increasing Jm-

porlez_co of noJJ_e as IZsociological end enviroz_nlolltsl quality ennsldvration. Vlgornuzl

slctl0nlo_ls at ]_PA p_hJJo hearings cnncOrlZlng the lack of corrective actla_ on I]zo part

• of the Federal govorllmont wore received from _ayor_ _nd nlhor olecled local officials

ahd h'o_ n_mo_f,ou_ congressmen. _¼_h B[D_ome_t_ ronoct ths aWarOllflSS Of lho ro_il_o-

tire coln_titue_clos of file general noi._o problem sad Ihc wideJy hold view Ihst Iherv l_

Iitllo or ,o recourse, short of courl action or nets of Congress, Is the solution of thl_

major problem. This, In spite of the extensive Investment of the Federnf government

_" Thuro are clear Implications in this as to the ImlxJrCanvs of the Envirnnmontvl
|rzzpaet Siatemanl provisions of PL-91-190 (Sea, 102{2)c) and the noise nusi_nne

! ,, • ©sntrol features of PL-Ol-O04 (See. 402(¢) ),
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nnd industry in nlrcr_tft nolsa control rusoarvh (ns brought out In EPA hv_rlng_ In

I Chicago w_d Wnshlng_on) lndlc_loJ tho hood for rnor_ rapid autJon to control nolso.

i:

r
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I

r
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THE EFFECTS OF NOISE ON WILDLIFE AND OTHER ANIMALS

Aaoustlc slgnM_ play f_maJo_ role In animal _pvcie_isurvivalIn tci'nlso_ }_l_dn-

tninlng vlablo population dynamJcs and an indivJdual nnlmnP_ gro_th I_hnv_or. For

exnmldU, a sllgle startle event may slop the hroothsg cycht el wILd gamu hh'ds fat'

azl v.ll r0 Bea_on. Continuous noise m_ y ma_E the dulection and nl,oldanl:u rulullOn-

ship I_twoen prey and predator cnusthg huddLthg or Imnle-le_h_vl_r or Inky Indulge

poptdatlon dis_JptttIon and rnigrAHon. Unforluna_uly, a thnrouRh search of thl_ _l!i_n-

tilth literature from 1950 Io the ilro_unt rovoMs all Idlrlo_l colnplult_ L:_ok of InLormlz-

tion uoncsrxdng the effoot_ of i_ol_e on wildlife* Sclualiflv ]iternturo dunlllt_ w_th Illu

e ffuote of noise on laboratory and thrm a_lmals I_ _par_c l_t vim p roldlh9 _o;_1c clue.;

regarding the po_sibIu effects on wild anlmalu.

]_xlrome cauLion nhotdd be used iz_ l_lluZ]_latlng frr_m i'_FerthlcnlUl dnl_ ohtnlned

on animals receiving acute hlgh ]uvel Bound vxl_suru_ when estimating proba]}lu re-

_ults to h_ expected from animals o.x/mrloncI_g lower _ollnd h, vohs for Jongur turnm

or voHaELo dtlrBtlo_s, AIBO, it should be recognized that Uxl_rlnlvnt_I animal dala

m_y nol aLW_F_ lm relevant to Ilum_*

It is Jmportnnt to nolu teat _udllde frequency rnngo_ vl_ry wide]y from organism

to orgall/sm. This lulght be _i_ctud to I_ _ significant lacier th _tudles Io dutormlne

the effects of _ound ca tee organl_m, LIowuuer, tiLde or no tllOndiln of thI_, I_ fou_J

in the avldlnble soLentlfle literature nat le thezv any evidence of unnourn aleut tills

_"_ factor,

TEe _otznd prosaic re level_ that S_ve ]_en tlsed _o SI_tdy lal_ ralo;'y anlranl_ wcrQ

,f
moally high or Intense, alid the duratthn of exposure Ill illost c_l_;u_wa_ _yFICa_l}, aulJlo
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rnthor than chronLc. Adangorlng_nerallzln_fromncutoilighorrolntlvolyhlghln.

te_Ity lova| u_dle8 tQ chronJc low 1ovols o| _[mu[_tlon IB thn_ thore tony h_ tlo ro-

Ir_tlolls_]p at aI|. Th_ ]ongost expo_'Q du_atlon in atudJee_ rcvlowod wn_ l_r0 day_.

Thlls _tlould probably bo constdored R chromic c._poH_ro; howovort 1]_u ,_oxt ]on_oHt

oxpon_l'o w_ 4_ d_y_, wI_Ich would _rd]y qu_llfy _ v_chronic _poBur_ _ccpL pot-

hnpn for org_nlama with 1"cl_t_vt_ly e_ort |Ifonpnl1_. Tho |_/_Ig of e_Imulntto]1 w_ro _ • i

high as 160 _]B, wlth mo_t in ox_os_ of 100 dl_ and wi_ low bolow 90 dl_, Tho_ _ro

_rl p_rt_la_ _ v_d _t_ Th_ _tud_e_ haw _s_l_led th_ Intr_s_v_ _d_ _i

t_ol,_ donth. StudLosofinsoct_indlc_toth_tt]Loirlifo_p_n_ndreprod_llvoc_pncit_

_Iny bo nffocted by oxpoHuro to oo_nln _oLi_ds. '_'_ '
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i Efflcts o! N_JJsu on L_boratoP l An_mlI!

r_ho bollt do¢_umonlod clf_. r_f lloi_e un ll_bOFal_ry _nIltlnl_ I_R un n_rL1_ I_ l_

I_J_ u_ hol_ rI._ _L,O _o I_(J_ _,_po _U_L__ i_q_rl d_r_E_i'_t_d _I__i _'I_r_l __J_ i_

_nJp_IrJll _ _i1_po_ r_II_ _d d_J _L__hl_ b_l_I_ • _Lnd _ior_ lll_Jn_nI_

_fo©t_ Of _O_W on Fat_1 An_mld_



little or no effect other th.n startle response to sudden loud sounds. Sound tn Itself

ilpparently produces renponaeH ra_girtg from r_omerdary alerting a_td searching re-

actions to (rarely) afgns of p_nIv or fright, In ge_ra], llnn[e reactions occur wben

8 vluual 8l[mt_lus, erich as a |ow-fly[_ airplane, occurs Itfono _r in cunJun_tlott with

the loud _eu,3d. 'fhtt larger f_rm tullnlala (horsll_ c_tt]et and awint_l appear le udapL

ro_lly to hlnh leve]l_ o[ noise, Sevurnl._dles have reve_Iod that eton_c 1_3oms and

almuIQied su_l_ boom_ have littler effect on taf rtk, d_nplte marly I_rg_ claims ugaln_t

the govt]rltment for no[ne-rolaled losses, •

]_oultry may hot adapt _5 well atJ do t_o lllrge farr_ _tlantmalls. Loud no,flora hav,J

been demer, slrated to disrupt broodlnesN Icv_satto_ of egg I_y_*_g and lnlt[ttt[on of ln-

eubatio_ [n turkeys, producing a rapid return to egg production. Little effect on the

]l_tebeblllfy of chicken eggs as a result of sonic Loom _po_ro ]t_ts been _hown. |n

goi_er_l_ lnsafflcfo_t research on offo_t_ of nolt_u on fltrm aft[ranis precludes dr_wl_

any firm conclusions. |Iowever_ _ottndo that _.ro meanli3gfol to a particular a_lmal

seem to communicate _tpec[l[f: [_formatfon that rv_ttlts J_ challge_ [n behttvlor a_d

l_tornal phys[oioglo_ state_.

Pon_lib]e c_nuoquen_es of _omo of the behavloraf v]_ge_ e fleeted by I_lae are

difficult to evaluate, Det:reued explorafory behavfor_ [mmebtllty, and things el like

nltttlre could httv_ _lglllfloltllt co_sequen_ee If _oy occ'_r unde_ oood It fens of ehronl_

nllmula_fon and the expoBod I]J_fmn]_ do no_ _.dapt out over tlr_e. Any panic type behavior.

_t*_eh aa piling up or huddllng_ could well lead to proh]em_t of survlvaf o[ nn ardmal. Also, _

avo[dan_e behavior could ten|riot aeeen_ to food or _shelter sod could t_ercfore odvsrlely

affect ftn _t.lmaf_s_ or eve_ a apocle_a, ¢_ha_ceo for 8u_lval. 'kJ



'l'he prey-predator I_ltuatlon could be drflsti_atiy changed. The _nlmal that dopol_da

o_ Ire e_rB to Ioolzto pt'o_, oaa]d Btarvo if audlttJry i_ulmllivlty acuLty dv_rollsodt or t_m

=mlma] that depend_ Ol_huarlng to d_toct Yard avoid Ll:_pl_vdzttor_ could I_ killed, ]_o-

¢_plion of auditory mating e[0nall Could I_ d_1_LnlBhvd, there|era nffvotlng r(Iproduc_

tlan. hIaEIklng o| thol_e _tgllala by _ol[=v Ill ml ar_a could _IHo produce the _lLmu effect.

D_toc_lon of _oand_ of thu yo_hg by the mother could he hLnd_r_d_ Iol_d[ng to I_crva_Qd

rato_ o| in|ant mC*Zla]Hy ¢*_d_cro_Bod _urvival r_toe, Dl_lr_H or wv.r_LPg calls nla_'

=t not bu recurred, _[n =dgnln_nntty at|acting _urvivrd.

In 'viov/¢*[ the potont_pl u_onoml_ lnlp_cI o| _oll_u _ff_t,t=l o_ [arm a_[ma]_. [t

w_u]d _10pa_.r ',_ r thwtlL] t_ _o ii_dy [h mor_ dol_d tl_o e[focl_ of _olxt_ ¢m _uc:h t hli_ a_

fortLlit_', egg l_y[ng_ w_ight go|at _ad h_hh, _nd_r precisely controlled _ondHIOl_ _t_[

[_ rva]t_ltio_ chron[_ _XgOBUr_B. I_ Imy _UCh htve_d_gatio_s_ the |rt_llUUney (!h_Pacter-

IBtlcll O| _timull _O L_ UllOd _hotdd Eo C_r_fi41[y _elat_t_d t_*co r z'_pr,_td to the WJdildu

r_pgo o| hml_lllg o| the _lHm_) to h_ _tudlod_ II1erda 1- to _han_o dm [IkalIhood o|

vrt|[d al_d z'eallstlc ro_ultR,

SummvW of Eflectt on Wildlife _nd Other Anim=ll

With |ha except| m* _[ |ha extensive v.nd _yilomQtPJ ]_dy o| ILt_r_turu t_plo_'lng tht_

o|[octf* of noise t_pon _dLtory Btra_mro_ a_d hearLng, w_[l centre|led and w_]t do:41g_[_d

_xporimt_W= _ttb_tanl[tttln_ no_lzudltory _ffeet# of nol_o o_ nn[m0.1_ al*u rare. I_ thu

oal_o o| _v'_]dlifo, uriah 8tudlOl_ are v[rttuzlly nan_xl_lt_nt.

Tha un_ortaigtt[_, _lnh[gul[Iol_, _nd t_v_h _onl][cts [11l'apart_ of i_an_uditc*_y phy_-

La[og[_[. ntetatmll(=_ _xu_[, and I_thar p_yld_al _[foct_ _[ nol_a _u_ge_lt tl_o nat_d |oz"
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a thorough and _]onrly dQ fined ro_eareh progranl to nyetamatlcally study tho offocta

of Ion°tot"in t |ow |ovo| _hronlo volao o._poeuro in anlma]i, Concurrontly0 Ind with

c_rot_l oxamtnatLon o_ pQsslblo physlolo_[_d and psy_holoGlcal elfo©tn Q! noLne on anl-

mnla, tho Dffec_ of v_l_o on traa w_Idll_ in Its nntlvo habJL_t roq_Irus detn_lod In-

veBtlKat Jon.

• L
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EFFECTS OF SONIC SOOM AND SIMILAR IMPULSIVE NOISES ON PROPERTY

The o f/o_hsof inlpul_ll'onoJ_o WJJl he dIecgseod hero mnln]y in lut'nls of tJluotits({s

prodncod by ironic bennls, IIowovor, the discussion Is sppllushlo _o ths sounds of

¢horllhJs[oxp[oMons and 10 othur ImpuIBlve iioIseJ If t]lo upproiwIflloph)'slcfi[j)n['ill]to

(_tors ar(_ kllO_wl,

_ The Federal government hoe c;trrlud out _teomllrcbensJve ,_orios of rJhservslthn;J

on the offucts of sonic lJooznn IlrOduced by supersonic tHl'crnft fllghth, Three of the

, _ sorlo_ wore uhsorwSona at tHtfes In the MIdwosL The oitlos_ drtlos, dad total Itunl_

her of ovorRlghtu producing boonl_ wore as folhlwat St, Lnuls (Hl61-62), 150;

Ok]ahontrt City {]964), ]2,53_ CIdengo (196.5), 49. Anodlor s_rths of experiments _,aa

o_r_'Jod OUt _t Edwards AI_" Force ]_11o In CItIiforltla (1_1]_), MOSt or Iho roJ_tt]l_ _;U;_t*

m_rl=0d In the folthwIng discussion are d;'nw_ directly from tha rtsimrt of RIo $onJc

Boom Panol of Ibe Inte_utthnal Civil Aviation Orgluliz_tJon, which thclutfcd dnl_ from

tho four series of taste.

N_ture of Sonic Booml and Other Impuldve NoiSes

Irapu]slve nOISO hss [t_ orIglzl In {rangleni ovollts thal generate so_n_ pressure

waves Jumping _thmptly to BOrne po_ Vt41UO. Ih_n decaying s[owiy with tthlo and,

finely, (for a sonic Imam) ahrUptly Jumping ttg_tn, Thu prozisurv Jumps of sonic Items

are shock w_ves and arc audible as two sharp hangs _opnrnthd by n short tilno thtorvpL

A rise in thO pressure of the _tr may always be obaorvvd ImnlodthlulyIn trent

: _ of =mysolid obJee¢,e.g,, _n alror=fl, that Is Inmotion reth_h'oto the eurroundln_

air. At eubSOld_ speeds, the prosagrft docpJasOJ_ rnpidly with distance _way If'am the

i _ I_JrcrafL However, when the relativa voloolty between the aircraR and Ihu surrounding
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air th greathr than the ]coal _peed of sound, not o_y is the air ahead of the airerMt

eorfiprcesed_ bol a conoshsped shook wave Is thz'mod with the atrerxzit sl the verthx.

.zte the shock spreadit silt, the shock cene thiersoois t]lO earth*B surthco _d IB hosed

I_/its observer as a sonic boom, It shetzid be cmphP.qthed i]l,I sonic booms eceor ill

the wake Of • saper_ohio aircraft rtt _]i limos wbC_n It is t raveling fnstez" thlzn the speed i

of eoo.d and not Juelt nt the thsthnL when the alter roll passes from a 4suthzonlo to a aui3sr - _ :

eo_o Hpond.

'llze inthrmlty of the aortic boom and the region on the Sround owr whled the sonic

boom witl be ohlerved _nown _ the _oln carpet) are depoedont sit IztmospborJe con-

ditional and nirp]_qo _hzzractsr]slthB. The volt, me, welghtt ]._nSth, lift charactsrthithB, "i

a[it thdo _d Mp_it number of the _lrerttIt .fleet bot}l the amplllUde and duraithn of the

boom, '111o ththI width ef the boom carpet is, typically, g0 to B0 m[bos* OztBldo of

the carpet, the passage of Ihs aircraft Is heltnd ozz]y as a low-pitched _mbth_

Witch the effoctll of the _enth boom on struoturs_ are boir.g _oneldez*ed, It should

be noted that most ef the msvhlZ_d©a] enelgy ef the boom th contained in a hand of low,

inaudible frequencies. A convenient mesa.re, for discvssthg t_o effects ef sonic booms

is the number of boom-person exposures--the experience of one sonic boom by one

perser_. It la used as a measure of the times a sonic _m Is experienced, either en

different oeeasthna by the game refipthnl or en the same oco_ion by different recipients.

i ll, lllp_lm el 8Ituetum 1o Sonl_ Booms

i Sonic booms san ilzdUce tra_JonI vthralthns in various types of stz'ucturos, The

', mexmer in which a given st_etum vibrates Is boeth_JIy the result of the pressure

: 1-GO l
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BIkmaturo diatrlbuled over tho _nltrn strdctur_. Tho slrdcturrtL roslmnso will do]_end

on t]lo SLrUClUralS ]oeatjon. U_O, _ha}_o. typo of con_lrucLIonl m_nn_r of nHst)m)J]y,

and ISI_L_ of m_tlhton_nc'J _d or1 tho JpoclfJc fornl of sonla boom i)ruJsaure _l[gll_tur_

and its variation ovt]r tho BIruc_ro. Tht_ roson_]lOO ch_rnclorJsot_ of Iho 8trIJ_lura

will a]ao _l_vo mnJor InfIuonce. 8ol_rnlc transmJ_slot_l--vJhrallon_tl enor'_ tra.sll_Jtl_d

m. through tho o_rihmmay _lso pl_y _ minor rolo Itl ox_Ltlng tho v[brallon_l.

It follows, Ih_n, thaL _tru_turai ro_sl_]l.¢o to _onl_ lmornt_ will tl_ highly varJab[o

._ amo_lgat_¢turos, andu_prodl_tabl_ fc_ra_rllcular_Lrd_lure. _ut_hu re_;Fo_uof

n l_trgo co]lect_on Of _trt_cl_r_, such _t_ _]lo buJ{dln_ Jn i_ commuglity_ w_]l bo f_[r]y

prOdlctablo in 5tail,Ileal forms.

P_y6c_/ Ef{ecr: on _ildin_

_oara that Iha _rd_t_ro_ moBt auscepl[blo to i_o_11¢boom load8 nro buJldlngB_

ro_ldontl_tl, pub|l_, ©omm_r_:laL, or othe_la_, ]]y a_d [_r_o, tha d_ml_go oatJ_ed by

ionlc_ bo_m_ Will bo ©onf(nod to brtitle _sot_ondary itructuro_, _uch I_ window g[_s

and plaslor. Tharo Is, however, a _m_ll probablLlly of _ ffrea_ly magnJfLed boom (_s

from aircraft turns _nd acc_l_rntlons) stclklng a I_lldtng with Qn ox_plionally woa_

or faulty primary almeture.

]l_tv_ bo_l c_cml_lotad for _ _l_r_bur of z'_8_d_nt_ _ttd _m_ll_r_l b_ldtng _n_crdro_

_Dd for _ v_t'_ty o_ _lndow _o]l_Jgur_L_ot;_ Th_ rtunul_ of t_lct_o _l_dl_ _'c* _r_ol_l_d

*¢ In.T_bla I-3.
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STUDIF_ AND SURVEYS ON SONIC BOOM

COMMENT NOMINAL PEAK PRESSURE RESULTS

I_borataryTeat:
platogl_eaw[ndowe*
7_x?Pxl/4I_Is.rlc_.orm/tl _

conHtruot[or_mounting D60N/m 2 No dnmltge !

LaboratoryTe_t_ !
felt d0t_tl_| Ba_h _v_nd_lv !44 _ I1(111N/m _ No dllr_g_ _ !

FJe|d T_llt _
(WhiLelhznda_ With 20 _

_up_ta_rd_ f*_(l_gh_ 1_ N_ :l N_ dl_a_

1_) _ _S _/m _ No d_g_

F_d T_t_

_h_g_ I 4_ _ _1_ _m _ _m_ 0_m_
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_ . ,_ I ¸ _,::_ _ -,_.._ • ....

l),ztv,'een 1961 and 1965 fiord studios of soz;Ic boom effects wore conducted by

sy_tornm_tlo 8ujooraunIQ ovo;rflights ol thr_o cltl,_ St. Louis, Ok[nhom_ City and

Chlelzgo,

As _ illLlatrati_n of the typ.o of dRXna_e ropo_ed_ thu InformRl_OZZ in T_blo l-t 18

pz'ouontod Irozn an analysis Qk"the ©omplulnt r_p_rt_ Irz th_ _ Lou_ _r_l_

.. P_tl_NT OF VALID _LAI_t5 FOR _AT_GOT1¥ OF DA_tAGED _h_5_ _N_I"

"[_po ]Clorn_n_ D_n_ed ._ rcan_ _ Unl_ D_mp_ed

Gl_es oZdy _ O

Br_o_brac l_ 5
_Iles end _ixtur_ 7_5

Oth_r atr_ra[ dnm_g_ _ 0

by _onlpo1_ltf_ mtl[_no_ria _nd _r_h_tec_B _h_ _bo._ once,bird o_ t_o _ll_ed d_nlng_

_n_d_nts w_ "v_lid_ The vpJ_d_z_od_mpla_nl_ _ncl_d_d _h_ _ '.v_¢h _ho _ozz_ Ix_e_n

_nd_to _h_ _a_ch _ur_z_o¢]_ p_ door _lo_p]g_ d_r_r _mr_n_ _zzd _od_lr_n _r_[_c

i a,



duo to sonlo booms, In addition to [be atalistlc_ nature ot gltms bro_Dgu, some In-

conllffte_oy bet woen laboratory and com_unlty data undoubtedly oxl_tod duo Io the wlI]-

Ingaoss c*_ a]_.Ims adJusier_ to _]ow small cl_Ims r_thor th_n to purs.o the i_vc_stlga-

Holt to p_oof of dttmagtJ e_uHe.

COlt of D_mB_ to Bglidln91

111 the foregoing d_seu_sion, the physlc_d haleru of the sot_c l_om datnt_u proidurn ,"

has been trollied. Anuthor me,curd of ti_e er_ient o_ d_ma_c i_ the _umi_r or claims

rued. Irt th[a _oPnoctlont Con_orde Odl tattled out 43 supereotdQ fllghta over Fr_co •!

under conditions dlfforont [rom expected oo'varncrclpl flight op_ration_ In that, for

uxnrnplo, _ gretli _m_r _f focused beom_ wore generldod during _upu_'eol_[c znuneu-

.ver_. Furthermore, durir_g the_o illghtl, 27 focused Imol_e d_u to trllr_sonlu ncco]°

era[lOB rottehud the ground. _or 40 rnl]lion boo_-pe_s_n (_xposure_, 58 c[alm_s wor_

lodged a_d nre presently being proeeeN.d, The flun_,_ei_l e_etdument o[ elnbes Judged

to be Jualifled I_ not pro_endy known,

In the ]aet decade, military alrorah I_ave ]oggl_i over 15_000 ho_tr_ of _upersoldc '

fllghttrafnlngtlmeover t_cQntlnont_lUnitcdStatee, 'P/p/e_ peak ovorprossure_

under the flight path _re 06 N/m 2 (2 lb/ftg), elthough overpressuro_ two to four thnua

greater may arise during maneuvering, Of the paid damage O[_Jm8 ro_uiti_ fFOrtl A_r

Force tredn[ng fl_ghte_, 65 poreent wore for glide p_d 18 porcettt woru fur phu_ler

"t_o previously Inollt[o_od so_{c beom teste; in {]1roe cldOl] --eccol_nt [or fho evoF-

wbeltning belk of the _ysi_Jfll BHo _tl_dy _ _oom .por_ exposul-os _np_ld]sbed reportu
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': to dath. The dlth on [mom-p_rson expoeurua, n_tnhers of compththts_ ethlms flthd,
I

_l, fthnlly, value of dam0go awarded ttre given in Tahth 1-5. 'rile daL'L th tmalyzed

0nd reduced on the baals of t_om-pcrson uxpcsuro_ in Talge 1-6. Perhaps the mll=_t

useful yordsllck of =ltructursl damage Is die amount of money putd out in uvttlelneet ill

damage e|alme per nlllJthlt b_om-peraon exposuru_ I_t thesu three highly Duldtclzed

_ Icl_ts, For th_e :Jurvl_y_l, thl_ ttvor_guu Io tdz3tlt $220 per irdllloll l_oel-pct'Hllrt ex-

pflSl,Ipug,

;_,_ Care must I_ tsken in npplythg the _gmve estimate of dnm_ge cost._ per mlHthn

b0om-por_on _xl_ures Lg other cofllext_; [or tlxfl;_lple_ fit other Rvordge I):)o111thtell-

eltLe_, The srtrsples of cosla und0rlylng tht_ etltlmstu vnr_' by elope thv.q tt fnvtor of

t_; thLIs_ Be CO_slstoi_t ptttlurn of costs muting the citlub IIIl_l emurgud. (Errer_ in

consistency th e_timatthg the populntthn affected in the different cities m_y be a

[_etor). Ale0, st_clurv.l g_il_ftge stlseuptthdlly_ v_ylng [mlIdi_g codes, z_ll_llr costs,

retmt_rsctaent poUclus (whether lerdent or s_riet) prohalgy vary widely ztmong cities

Inll eou_tJee,

_ffoct of _Jc BOOMSon Natural StfUCIU_S$IfsJ T_frg[o

Earlh .Surfaces

ii

gO_tth boo_ _pply r_ovlug preItaure ]gilds Io thg t_rtttht _urthco. On la_d there

; I_rnt_ meier e(foela_ The first, and th_ost, is the static defor_ntlcrt thet travol_;

i vtth the surface lo_d, andthe _eeond Is a trttth of ffaylelg]_ surthee wave_ tht_l travel

_ a different speed.

., 1"nog_und re_Pensoto sonic t_o]lls in term_ _f sol[ pltrt_cth movement lu eom-

; _d_ p_r=tbth to thtzt associated with the ftlot_teps of _ r_zt. The effective aregs covet'ed on
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Table 1-_;

SONIC BOOMDAr,IA_E DATA

Mvdlail 1,.I.12

lmnk ovor- I[t_m -
"orill S prel_l_uro NIlnlher Numl Nol_lbol Vllloo

_l|tliil vor- N/m 2 _|_;tll rol o_"c_nl ° o_"c]l_ of ctalr 0 f clIllms
P-_m d_tes _pulatJon lghls 0b/ft21 (millions) plalnla flied paid pldd

St. _lst 19[11°62 02_600,000 IG0 8_1 (1.8} 1190,0 _,000 1,1_2.I 825 _ _;8,_8
flklahomliGl_', 1964 ÷512.000 1,2_1 58 (1,2} 642,0 15,452 t,901 269 1211_061
Chlvago_ I9_,_ 6,221,1100 49 8[_ (1,8} 3_._ 7t116 _,9G4 114,?/[3

To_l 9,33_000 L76 1,33fi,_ !T,568 _ ,189 I2_5511 _206.472

_blotrol_lit_ area a_ iven in Iqatio_al Goog_pilie Atias_ 1963 vdflion, ro_ndvd off lo ou_ro_t thousand

_ +(troater St. _is _pulatfon affocl_l by boom.

l'ablo 1-6

ANALY_ID OP ttONIC DOOMDAMAGE DATA

t - u¸
CnmplaIJ*t_Claimspar
per mJllloa mlllloa elnlnm per damago ix_r
6I]PE DPE millionIIPE millionriPE

St, Loul_ 12, 8 4, 16 2.11 $1_1
Oklahoma CI1¥ 24. ] 7, 63 ,45 102
Chloago 2_.,t 9. ?5 4.7,1 377

i Wvlghmd averagv 20. _l 7, IO I.P!

! *Boom porsoo _0{posuros
I

i



tile ground arc. of ceurae, dfffurout; the boom-induced motth*ls are corrclu{ed vvvr

dltttallCe_ on the order Of mith_t whorenlz footstop-fodueod metthnel decay within sevornl

feet. F.'_rthqUako 1rumors thztt are raea_urahio with isensItivo fo_trumenta htll imper-

ileptIhi_ to hllmnzls are also of this magnltudtt. Sordeolloom-lzldac_d parllelo velocities

nro_ on the tzverllgo, approximv.toly two orders of mngrlttudu (thai iel. n fouler of I(J0 I

: q thus than the damage threshold accepted hy thu U. _. II_ronu el hIine_ and olher ngvzl-

ties for hinstlllg operutIons.

Further sJgnificnnl [ladings of the scale hoom tv_¢, wore that the di_turbumcos
..v.

wore limited to a thin surface of the earth and that nu evidence of focusing of eolsmiv

0nurgy was observed. Although reports lmvt_ bean received cOZh!e_rzdllg arackvd con-

crete driveways and broken underground pipes duo to sonic I_pms. invustlgatlons

produc_ed no scientific eup_rl for such allegations.

Avalanches

Of particular concern Is the ]m_sthllIty of avainnehes Lmthg triggered by santo

I)DOmB* A tlOPIOB Of 18 l]lghls that generated nominal peak pressures up to/100 N/rn 2

wore conducted over n _now covered area cxhlhitlr_ potential avalunehthg condltthns.

No avalanche or effect en the cr_op hellaVier of tile HilOW[[lyor8resulted, ilmwver,

I_IV Snow conditions were such that the U,8, Forest Sorvleo ruled the possibility of

[IvMaXlcho to h_ low, Tho resells, therefore, arc Incnneluslvu,

Landslides

'more Itavo been ropar_ o[ landtllldus and cliff failures allrlbutvd to _onia _onla.

Ithwever, these reports have not been documuntcd at tllJll timu,
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Water Setaces

deep water, a moving undorwntor presuuro field _cenmpanlus the boom cul'l_t

over Ulo aurlscJa, Theoretically tim pru_aur_ wave formed JuBt _mzloslh Iho _urfaco el i

cnim '.Valor [s a]mout IdontlcuI ta that of tile w=vo I;I air, Ix)lh In the an_ouflL of i:.Ol_l

pregsuro and Ill Wave form, hut it is rapidly _ltenuatud with d0pth. Fullhormorn_ tha

prossur_ Juxt_psdisl_ppo_r _]Ld are replaced by _lowly v_ryin d prosBuroJ_. It does .¢_l r.i

Boom prohnhlo that a prosguro [leld I_ wst_r could c_,u_o atrtLctural dalnsgo.

_mmaw of Eilec_ of Sonic ]Boom _i

• Laboratory and collll'o[led overflight ¢_xpurim,Jntu with monllorod st_ctu_oH

were generally neBativo r[_ardllz d _c)nic boom damage from _ pl_o6_uroa

up to 060 N/m 2 _0 Ib/ft:_),

• Cent relied ovorlt/ghta with unmnnitored structures sulJJectcd In a r=ngo or

nominsl po_k pressures from hi>out 48 to 154 N/in 2 (l to 3.2 lb/ft 2) resulted

in damelgo ci_[mst predomtn_tly for glass, on the order of one per 100,000

populstl0n par night, I. e. _ lO0, (tOO boOm-lmr_oll oxpo_tlro_, with ¢¢boutone

in three being Judged valid,

• Flight lost aeries in Okl_!tom_ City, Chicago, a.d Sh Louis resulted In ov_r

l hlllton I_om-Fer_on uxFoauros. 3"11o aesociated prnporW damage rcs_ltod

in paid out ol_[lIill svor_u_ll _ about $220 per miIllo, boom-person oxFosuro=,

NUlnOrou8 small ¢laimts wore paid wllhoul Invostigslion or lnsFoctlon,

• On the avorago, froquormy or paid claims for gia_ da_nago far *xeoodod

that for plnstor darnago.
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• Ground moliolt duu tc menlo boom is 6ml_ll. but meaeurab]e (t_ ordore of

m_nlludo loss thnn U.S. l_roau of Minos d_mng_ threshold fo_ blastln_

operations,)

• Altho.gh no direct evidence exJatB, sonlo booms tony trigger avalanches If

BnRt_b}e BnOW Condition80xi_t.

'q • Although no documented ovld0noe oxluts, unMt nhlo terrnln fe ntll_*es could be

i
affected by nonlc booms.

_v, • A slruel'Are raay nccamu]_.ta damsge (often got visible) from vlbrationt

weatharlng, ntld ttglng that ev0nluaily tertnlixatos Its life. The sonic boom

could Im al_other auch cumulative cent ribetor.

• All u*lcar_nlnty 0ol_0ornthg the effects of the Jlonth beom is how it eamparo_l

with the strxtc_r,LI nglllg effects due to tho o_lstlng ehvthonmont.

O Sonic bo0ra prBssurem over water _ro ralddly Httotlua_d aiad converted to

mlowly varying pros_uren and probehly have _o effect on slr_ctures.

hl lltlmmary_ tha effects Of no,3th boo_ on ground motion mul_i be further explored,

, st



PHYSICAL EFFECTS OF NOISE ON STRUCTURES AND PROPERTY

There th l frith data available r_gni_dlr_ the effects of acoastl_ai unorgy on siruo-

tur_s otller th_n ulrcraR, in which c_ao high froquencyb high Intensity noise has h_on

lmp]th[zlod lit metal [_iJguo in cortath colnpolloni_, l[Igh lt_telt_ltpj low fr_quctncy

acouslical energy, such as associated with pulso_ets altd other high Intensify [lulslzHo_

_ources, has hues obsuwud to sot sIructura[ eCmllononts s_cb as wit_dow_, light is _

athnlthum or other abaci motnJs into sympnthetth vibratory morons, Thort_ [_ llUio i

vaild ththrma[ion tog a _lii_g the Irlzn_itthn zono botwuon acoustic_l cnu rgy told vll)ra* ,_'

tory response phcnomon_ and possih}o _ffe_ts on structures, mnchthoW_ and uqulp- i

meat. Stheo shock and vihrai[on do pray a major role in eortath iypo_ of moclmnlc_]

dolorlorallon and uqulpment faliuros or mldfunctlons (in which noise gensr;=tlon tory

be a symptom Of the occurrence), it Is evident tent a complex rslailonshtp ox[sls.

The heavy oonco_tratlo_ of collatrustlon oquipmo_t [_ cel_al_ _rha_ areas may

produce a comhthntlon of vibratory energy iransmIHion through soil and support thg

_truotures, which could ooncoivabiy affect fragllo stmcturva _uvh a¢ gthss and ce_ath

pa_thularly suscuptibfo m_torJalB th_thdthg plastths and thin nthmthum p_nvis, Fur-

thor InvosttgaRon is needed o_ Rio exsct naluro of this prohiom.
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CHAPTER 2

SOURCES OF HI)lEE AND THEIR

CURRENT ENVIRONMENTAL. _MPACT"

A (_;1_1"4otaz'[2_tlon ol thu Bourca_ Df e11'*'Irt)li111urll_irlo[_e I_nd _n _8_osBmont cJf

i_ ll;oLr Imp_t on U1O qu_ILty oi" |i_ L_ c_nt_-al to lhu folnlluI_t_n _f it l_il:Lnc_d _nv1_'on_

i
q_anLlt_Rvo un(Jo_'_t_ndL_ o_ _h_ colltrLbut L_n _)| _ch of I;1o i)_i)._¢i r_r r;_y of _lat_o-

produaln_ dovi_a. Mo_t Ix3op1_ _r_ _w_u. ;IL I_Ist qu_llt_Lvoly_ _[ RI._ [mpn_t o_

• i_'Qt'_t n©[ae on _11"po_'t _ommunLt[ou_ and ,_ly _ro aw_*o _ tho n_imerou_ dLol_L

Lru_kB p_0_n¢1_' or, ou_' r_:_dn. R_L 11oI_ fcom Q_hiir typ_a _f wll_c[o_ _on_L_ILi_l

11_d Ir_lu_Lrl_ i r_r_ _LLo_s , _nd _pp[i_:_s _r_ _J_ ir_D_i_ _i_ _ _rol_Lom _r, _'_rLo_;

Of _'J _c_r_ d_;'anL_yo _all Imp_enlo_ _ro _onernLiy (_l_Jy t1_i LO_n Ln_

mo_t of r`_[orml poIL_L_. Ar_ obJooIivo _ild qu_n_L_LLvc,do;_arill_i_n of" no_:;Q _;u_rc_

._.t_ tallm _I__11ciControl _; • reaLiLLor t_HtLm(_ny _Lved dLl rLng puLll_o ;_i_;_

"Nol_a From ConBIz.4_tlml EquLilm(_n¢ _r_J Opoz_LLo_s I R_i[dln_ Rq_L[pmonL_ _cl
• • llomu Appli_nc_" CE]P._, _¢r_cL G8-_°00-_7. ]1_I¢. I_r_n_ _ll Nowm_n)_

N3"ID300.2_ "NoVae Pr_m _nduuLrLitl Pla_a" (EPA c_nt_';_ct 6_0._-04_ I_. _.
{]ood_ri_nr_ An uoci_c'a); _d NT[R_(T0. :I_ _mnltlnILy _I_e" IEPA. c_ntr_eL _-



l_r_l effeot¢ Is needed to ost=hllah priorities =nd to _ast the pi'ohlern of onvlronmontal

noisu III propa=* porspecttw, Moro lmpo_nt is tho rmed to dotornll=t_ thu ._vl_rngu

cumulatlyo UOl_aa eXpO_lL¢O Of typJC_| tn[_tvldul21s lrl Our oomplox lIKx_l_y.

Bources may be clul_tarized individually arid In the _ll_Krol_t_, To Qsaoss rela-

tive Importancu and _._ a t_ls _or tmp_0| ova_atlon B It l_l gon(lra|ly fld©qu_to to dotor-

mlna a slmp|u moasuro of tha nolle _'_o_ (o. g.. d]3A) of I1 t_c_rce at a p_rticull_r dla°

tan_oQ For ex_mplos by COmll_r_n_; UlO A°welghtod Bound leyol_ of _ppllanaos nt

3-foot nlo_l_urln[_ dE_tanco, o11oc_n tt_nt_tively ooctc|ud_ Lt_t refrlgorator_ _nur_.tln_

,12 dBA _1_ llko|y _o be _ _r I_B _lortc_ll problom Ih_l v_cugm. ¢|el_rtel's gc]noratllll_

7._ dBA. _l_he_* I _ol8o I_VOlll _t oth_Jr d_=tancea _l_d It= r_thor _ltuatlon_ _lutra_t_rlB-

tLo of perl_an_t expoll_ro may be ustim_tod by _ccountllv_ for _h_.nges Ill Iowl I_s _aound

propagr_ta_ |h_oglCh th_ _tr _r=d _t t_ctu_l.

Ch_acbar_lcing llOll_O Iovo|s In II more _ollo_live _loll_lo if= also of us_ In asHotl_ln_

_mpaot_ P_npla tend to rospond dff_rontly to the norse ch_r_cterlst[ca of _ distant

highway or oc_stx'uct_on slto th_n to a _ldtly _entlflablu single Incident such as

pa_J_l_ truck, l|lghW_y_l for o_mpl_ Itro typically ch_a_t_rizod by • no_r_y _c_t°

ttnuc_s b_ck_round lovol_ with fltlotul_tlons owning _o voh_l_ spa_tng and tho vt_r[c_l

floctro_l _evell_ Of o_h vehlolo. Stllgle ovents are dt_fol_nt in that th0y xlu_y lntrudo

oxcesllively In othol'_v|s_ qule¢ olwirotlt_el_tS I _lltl _nno.ya_l_o I_18_='on_y ='ol_ted to

botit tho _ak lovol I_nd duration of _xpoau_.

One Btop _.her Lh_ _greg=_ln_ v_hl_lea Into highways I_ to c_n_dar the n_so

g_r, ar_lng In tho _o_l_munlty_ "rhLs rne_n=_ tho combinallon of i_1| _c_r_t_s cPJ_tlr=_ a

_th0r thigh _va_tm.tlng _ach SO_lrC.ein Iso[allor_j _ twofold. Flrl_tp htlll_n L_hayIor

l_ noL _rtthmatio_|ly I_ddittvo_ reactions to individual nooustl0 atimuLL do n_t provldu
_r

Isimpl_ me_l_¢o of the rol_otlon to co¢=_urront Illimllll. _o.ndlyg _h_ myrbtd



sources nruund u_ make the aynthos[_ of n comlnu_tty _ot6(i profl[_ dU'ttc_[t, To ItC--

q_thC _.n thdl0_tthn nf ro_lthttQ _ommunlty s_tuallons It Is more tm_tht to hlcev It tomJ

noise plcturo_ e6tablthhod from actup.l livid mc£t+u_rl,_nt,

A6 with noise sc_rcs Iovolsp the community [mllact ffmst nd t_atcd q_n_liittivuly,

and in torr_l_ that can be readily tntoPprtlted. It Is not nc_cssarLly i_[grcitt thtervst

! that a piece of cotlalrtlctlol_ vqUlplllellt [l_y go_,Jrato as i]ltlch as 95 dBA at 50 It+eL

_at is Of Interest is that this noise 18vol will _t_trthtlto to the hearing thsB o[ con-

'_ straeLlon worko_tl _l_dOthOr pc_opJooXpes0d daily fur _overal hmlrlL will prewnt

Intolllgthlo oorlvor8aHcn, t_nd Could afthct the sleep el [_c,p]o living _ea rby. ALso o[

groat aignthcaneo ill the number c[ people dlstt_rl_2d in those v._tys and tht_ cxter, t n[

thalr disturbance. [r__. _0ilSe, the magnitude of the ttol_J problem II_ proporthln_l to

Ih_ n_mhcr of people wboso lives are _lgnfficantty degraded by noise,

It Is neither practical nor ¢losirable to Id_iltffy ttnd cllaractoriz_ aH ;lourcc_ of

environmental Ool_o. Every [)[oct] o[ machlP_ry, from a jet athcr_lt in ;tn electric

_]o_k, prnd_ve_ sottnd; _t Itot P.]I O[ thos_ s_Id_ I_'o of _ttff[e]o_t t_bL._l[[c_ncU to merit

_tudy* F_rthermcrc, the approprlsto depth o[ Ireatmcnt varies with the sl_lft_ncc

of the source. To ensure that the inoat Sthmfficant _ourcttt_ n[ environmental _niac

rtr_ treatnd, the foIlowPqt cate_or[e_ of t_ourcoa arc ldcntfflnd ttnd _na[yzed In this

chapter.

X. Transportation sy_tem_

2. DavlcOs powered by tht_rnal cornlm_tlen cngiaea

I 3. Industrial plants

__(_ 4. Consiruct_mtoq_tpment
_l_ 5. ]10asehold appiianco_ and building equipment.

Tranaportatlon uystem_ lfloittde alrcralt, roctd and rail "_rehlclvtl, $111[ls _ and such

rocreatthtlai vohioths as _t*owr_obi[0_ and ail-terrath vehlote_. 'rh_ second category



I llmludc e luoh dovicos aS gaUo_tho -Imwercd lawnmowors and chain Saws, whloh aro
q

not treated e_tsowhoro. Although Industrial plants havo traditionally rocHvod atten*

lion bocaut_ of _cutmtthnal noiso probloma, thay may ill_o ganora¢_ nol_o that In

propagated to tho community. ConHtruetlon equlpmont and oporntthna _r_ m_ponslbLo

for h_tenlo lovols of ilOla_, though thoy are t_ot as _ablqultoua as certain other soLtrco*l,

Nunlerthnllyt probably lbo mo|t widoaprosd source of noise ttt housoho]d sppliancol0 and

building equipment, whioh Inotudes 1 billion homo ttppllan0os, as woll as oluctrlo tool_,

_ttd heatlngf velltlltttthn_ and air oondltloialngm_.ohthery, ABaproludetoO, dlBuusslonof

tho_ so_reon, oommunity notJe Is treated tn gonoraL Tho ch_pb]r Is _onQILtdod with ,9t

an ovalu_tthn of Iho total ImpaCt of notho on tho onvironmont and s comparison among

tho varthua BotJroo catogorthB,
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COMMUNITY NOISE

"l['ho dosarlptton rJf comm_nlly nalaQ _qutral_ Inehlsl_ of _11o5 tllu nolsqCs In tho

ouf_loox' ll0Oll_t[O_ll _r_vLrol_lnullt. "111ooutdcot, rLol_ i_1_,..Irunmt_l_t vi_rJf]l_ Irom tho iiuIttl

_bu rban _rocL_ to tho din af tr_fN_ Ln Ih_ downluwn city _lnyc_r_ Jlnd IL I_ n_ _'_LI I_, I'_Dr I_=t

i,! wLLh Unla uf di_y lt_ _ach foe_tSon_ be_ r_L_tlwly qt_l_L _L n_l;h_ _nd nol_lur In thu L;LI_

i afto=l_oon du=*[nl_ Lhu _ p.m. Ill,h, It_l off_ nl_y bu _Jx_rJ,_ltcud _y punlllu _lh_ r in

'•" or out of doa_a. Thu_ th_ t_lk _ do_larlb_g comm_Jr_lI_ nol_ l_ to _1o1'm111_ _h_i

Vl_r[_tlon_ tr_ th_ c_ldoor nol_ _lwt rol_mon_ with Ihttu _P.d phluo throughout| thu com-

,_ m_rdty 6o th_t_Iho doB_r lpt Io_J_ltro r_lov=r=t to ilo1_ _ffeot =t_r=L_olllo,

Oll_crlpllorl Of lhl Outdoor Nol_ Env_,'onnulnt

A phyl_l_ll dog,rip|ion ol _ _cund mu_sl _l_counl for ltt_ O'olluPn_y _h_rllct_rl_ll_

n_Ll[r_ltudo_ _.nd tompc_r_| p_ttom. _. Bo_ll I_vol m_ter, when _lH0d _llh lho

proximately _n _ocnrd_nc_ w_h _ por_l_nll= hoi_rll'_ eotl_|llvffy _ [ll_atr_ll_d lit Iho

Oeo_ul*_ _h_ _.-woll_hun_[ L_ r=ot _ porfo_L mo]uUo_ for IJlo iL_e=l_Jnt_l_o1"n_tll_H imr-

t_ t-_Lt_mpt to beU_" q_.nLLfy |a_dnol_ _nd n_l,_Lno_l=i, Ono _Jfth_=J, tho tol_J_

_orr_ctad _'_olwd NoO_ L_vul, hot|or n0c_.untl_ Olr lho e_='ls fr_quen0y ru_llor_u/_

_un_lJon _i!d (=t]rt_lrl arbor chlract_r_Hca ol |ho iio_=]_l_; _l l_ bro_dbu, nd ilol=l us

_ol_t_lnUl_ aLl_on_ bl_h froqUOl_y liU_ tonu_ (o,_. I whLno in J(_t nol_u)_ p_e_Ol_c,_ _f

nmu_ul_om_n t, _rld _n_llys_s In lib qu_nt[flc_,tlo_, ITOW_V_r, hP_II_S_ It I==_m_:v*_h_l

_o='_ ex_c_ |h=n i.h_ ,a,-wo_l_h_Ul_ _r, relat_n_ th_ physical _har_lorl_|_s of _ _c_l,xl

; _ to porcelved no_lnosli_ p_*_l_ul_,r|_/for _l_cr/_fl i_ot_a_ it h_ls I_o1_o ,-¢re;l Jot
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a_ment in the naiso mcalo us,Jd for certifylnK nlr_raft. Ft)r most _ouml_, erie Pur-

celved Nol_o l_vul ax_e(_d_s tllo A-w_ll;h_d noiBe l.vuJ hy 13 d_g the iI[[_l_;_

_'_l_[P_ bx_twusn 11 and 17 d]3, dopendl.l: up(ill thu Etmount of Ihe _o;'re_L[on _t_r ilu_

tonoe. The _amplex _raeived Noise i_vol is u.ud In th_s _p_ only f(_r d_sorlb-

l.g _lr0r_ft no_s(i, ;Jlnoe the #.-weighed scund levo| udequ_tely i],_rLb_; lh_ ould_or
no[so _nvIronmoht I_t _ community',

ch_0_rlzed by a fnLrl_, _te_(_¥ [o_(_r Lo'_l. upan which Is s_perimposed t]l_ Incrunsed

I_rm0d the ;'_ldu.l na_ |_wl for purl_;_ of thl_ rop_, Tho cont[mll_us n_l_;o

to come from _l| i_rou_ld. I_s an ex_p]o of residual nolo;e, Distinct s_,_nd_ ¢_l_t i_]_

I_uper_mposed on |ha _ldunl nol_e lovel, such .s _trcr_t (_vt_rf[[ght, o_rs, nn(I dOl,:S

n

t_z'_ed I_ta l_tz_lve no_;_ from _u_s[do t]_o n_lgll_orhood, suctl iis _[r_r:lft _.l] th_

(_ars on bo_lova_s and 1oo_1 no I,_borh_)d noLs_s, _.ch _s do_ l_rk[n_ _nd in,iLl

_r_ I_a_tng by,

' * _. _ha.g(_ ot _ppr_x[m_toly 10 dD repr_8_ta a (_ou]_]lng, or h_]_'ln_, a_ p_rc_lv(*_
-_ ]oud_tesa o_" nol_l_nB of a _lodnd, Thuu, _ _-(1_ _n_o of varl&L[o_ r_prrs_r;ts

_or_ I_n 2x2x_. or el_ht_old, ran._e o[ _sm[_lle vnrJ_tt[on in [oud[te_s or n_s[nee_.
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E_nrl¥Aflerno0n

Figure _-2. Two Sr_mplea of Ouzdoor Ho[se in Q Normal S_bur_n

Neighborhood with tho MJarophono Located gO Feat

From the Street Curb,
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Tho thti_ fogtcro in those gwo aamp]e_ le the diffo_nce In the .olse lo'¢_[-tlmo

IgLILorl_B among tho v_rIo_s _ourtdl_. "/_o _olNo lovol of the _tir_rlLft In lhl_ oxltmp]_

Iis _boyo t_l Or tho l'_sLdunl nolao lovul for nppi'oxtmatoly 80 8ocond_, whorcn_ thu

noLao lovoLI fror. tha [x_s_lng cars _r_ _bovo tho residual nolsu l_wl for much :_hort_r

durations I ra.glng b_tw_el111b_lt 5 and _0 seconds. Cl_arlyf if lho nolle as_o_llth_d

wl_h thu_o al_gl_ _vu_ts ¢_re of _ttf_oLo_t h_gl_[_ldo Io lntrlldo on an IndlvLdttalls

act Ivll[_:B -ou,vQ)'s_lonj lhiilk Ing. w_tch[l_ hcl_v_Lon - tho i_ur_t Ion l,_lor mlghl

be oxlmct_d to a_fuot tho d_gl_ _[ atmo_a,o_. Sh.Llarly. It might I_ antl_lla_d lhat

tho numb¢ r o_ tir_o s sueh gn cvc.t oo_urroll would also _ect _h_ dogrt_ of ann_yan_o.

The deL_lla proncnt od In _. 24-hour recoiling st_0h a_ Figure _-2 _lids Ir_unll_r-

ah_ndLng tho _turt_ ol Lh_ outdoor not_o unviroc_mulR _L _lly nulghhorh¢.cgf Iocallun.

I_owovor, to qu_n|_ nn _ltdoor _uitlo onvlror, mont ao _huL I_ c_l_ L_ _omparo(I w_

othurJs, it la o_n n¢_el_r_ to l_lmpll/_ It_ de_ar(ptlun hy ulLm_ll_g m_L_h o_ Lhl_

dotall. _ '_y of _ooornplll_hlrtg thl_ ¢lnlplfflo_t_on i_ _o rnt_ur_ th_ val.o of tho

ruald,_| IIniJo levo| and tho yaluol_ of the _.xlll_um nolso I_v_l f_)r _lpeolfio 81_gLe-

• wn| i_ds at ¥ario._ _me_j u_lng oilier • almplt_ _d Io1,_1 meter or the con-

tlll,oua graphta-luvel reeordlng o_"lt_ _hxlt.

._nothoi" r_thod of q_ai_tL_yit_g tho t_oL_o envlrol_m_nt l_ to dot_m_no 1he stat_sHc_l

proportloll o[ tho tloiso lu'_l I through use t)r a _Lg(18_le_tl _lEyg_r In _onJullcllon with a

sound Iovol _¢tor. The dat_ fl_om _ho 8tnUstlclll analyzer ¢_n Le uB_d to dot_rmlno t_l_

peroetl_.go of t|_m the _h;o o_ tho _ollto lev_t_ remuLns _tw_e_ a_y two _et _lmLts,

Altornatlvoly_ the data can bo u_od to obla[n _ oum_laLIvo diaLr_tion in term_ of tho

|ovo! oxco_dcd for a amtod pe=oontage of tim tlmo.

ir_



_OL_ the dh_ot z'eading and tho st_tIstEcal mot}lods havo b_en _pplLed to 24-hour

rooordiog_ of tha outdoor noLao Iowl at • typLcal _ubt_rb_n ro_ldontL_l toc_tion. _llne

rosulta arG ILLuet_d L_ Figu_s ._-_ aad _-4. Tho varlallon of the hourly az_l Ihe d_yf

o'vonlng_ and nLKhttillle valueM of tbo varies _tatl_[_l nlo_auro_ to,thor wtth tho

m[nim_ and m_lmu_ vaJuo_ road from a contl_uous ro0ord_g_ aTt_ _un_mlLrl_d I_

Flgu_ _-3. T_a porlod hl_to_sl _howLng t_o p_rco_tgo of ¢lmo that _o hgvo[ wa_]

In _ny B_t_d J_vel tn_val_ a_o _hown in FL_r_ _-l.

Tho _n_xL_um hollo J_'_ls aro o|tcn mt_0h gl_r t_an th_ _ll_he_t at_tl_tlcat

mo_re_ L_ wh_ _ t/1._ ¥_ _d_d _._o_ _ the tlm_ C_II_II_¥_ f_ _ !
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energy during the period analyzed ae that of the netux_Jtime-varylng noise, The

ermrgy sqtdvathnt noise level Is one of the most important mess.roe of the oatdoor

noise environment for the purpose of oorrehttth8 nolse and community reaction. These

statllStlCal measures slInp_ffy the qunnttflcaUon of the outdoor noise level and w[_i be

u_ed _ thth report to compels _e outdoor seth0 e.vlfonmont_ th various places. How-

ever, they must be suppJementhd by O_e_ obaer_ttlons tf the ohntracter of the outdoor

notdo environment is to be understood beyond the simple siatthtles of the noise levels.

Renio of OutdoorNtdm Environments

To dallas the range of outdoor noise envlronmontd encountered hy people In thalr

normal aotlvit[ea, _t series of 24-hour outdoor noise recordings was made at each of

18 sliest as part of the ;'esearch for preparation of tlzla report. This exploratory

measurement survey was designed to sample nothea in all types of locations, with

i IrtltJoremphasis on tile sui_rban and urban residenthll areas, and to Intdede examples
I of the moroalgnlf[_nt notdeprehIemn, Th_e, theeurveypre_enthapftdtmlnnry

i cross-section of the noise environment, but sines It "_ts not designed to be w_lghthd

I by popu_tlon density, it cannot give _ the statistical picture of the notde environ-

r.e_t in terms of a natlo_l baseline.

_' The tango of d_tyttme outdoor noise thveth at the 18 theatlone Is presented in Fig-

ure 2-5. '1"11olocall(Zns a;'z lththd from top to bottom of the fig_te In der;conding order

of the[rdayttr_e residual nolltetdvels (IS0), 'rhenothieattheatlon, outsides third-

story aptrtment overZooki_g an eight-ides freeway, td at the top of the list with Its

daytime residual no[_ level of 77 dBA, and tile ,_ra[ f:trm td nest to the bottom or

the list with its day_Imorealdutd notho level of 33 dJ[IA. That nil cllthonsdo not

enjoy the _ame quality In t_eir noise environment is exemplified by the c_se of the

owner of the thtrd-sthry apartment near the freeway who has treutde renting I_eause

of the noise from the freeway. _'
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The (3rand Canyon mettsuremsat was re'ads at a remot_ ellmphlg site orLthe aorth

rim+ Woe In dlis romo_ l_tthn I crtd_Is _i_ed die outd_r retddual noise level

to apprexirrmtely 32 dBA for a tdw hours hi the averting and early nlgtdtbee. Forths

remainder of the 24 hours, the residual ,also levels we_ oxti_mely low. The outdoor

daytime residual ntdeo laval (L90) of 16 dBA is close to the internal noise threshold

of the field measurement symtem and should be rellrosatdatlve of the qtdcteat l_Ilttdns

In this country. Tea dlfturence between this extremely Jaw residual hOiStslevel and

thO much higher noise "levels in tile city hi roproson_tlve of the contrthutthn of man

and machirio to the outdoor nolae sntdroi_ment. Inthis small llamplc of measurement

hx:atlons, th0 average residual and medlan'nolem lsvtds are over 20 dB greater In the

tdty than In the detached residential houathg arose for both daylima and tdghttlme, as

seen in the comparisons in the firs t.two columns at Table 2-L

In this surveyt the nlgtdtimo nellie wau lese Outs that measurad during the dayllmu,

as Is ganurtdly the case, except In summer whoa erlobota abound. Tile average ot

the dL_ferencosbetween the daytime _nd nighttime residual ntdse levtda st each of the

Ii locations th the residential areal, In 5.8 dB. A similar comparison of the dlfterenees,

between the mmtlmum daytime and minimum nigtdtlrtm residual noise thesis _ho_nd

a dtithrenoa of 13 dBi averaged over tile santa It l_tdtons. Tao compart;:;on belween

maximum and mtdbeum levels gthos full weight ta the quiet nighttime beriod, which

was Illustrated In Fl_tlx, a 2-3 and 2-4 emimpiea of u harmed subuiaaanretddentlal

neighborhood.

Tea average value of the daytime :etddual noise level Is 45 d_h for this limbed

number of msasuron_nt locattan._, This vales ltda ca the imndortlno between the day-

time re tddue.l nola u level ranges chosen to represent normal suburban and urtmn rec-

deatthl aruaeJp &s gl_n In Table _-2. gllmOthe qualitative deacrlpttdns st these II ( I

residenttdl limatlone thcltided four dellcrlptive ea_gortds that railgnd from quiet

g-t4



"l'abJo2-1

COMI)A]|_(_ OFAVERAGE DAYTIME AND NIGHT
T_IE OUTDOORNOIS_: T_VELS

Avor_goDaytlmo Aver_lge NIghtllrne Dl_fvrenoo1]etwoon
(7 iL.m,-? p,m.) {10 p,m,-? a,m.) Day and Night

Standard

GenenLl Category ]_ngo _.rithlnetlc St_nda_ Arllhmotlo S_rldard Avorago DvviutlondBA l_lvtlu Deviation PAngt_ Mciirl Devl_lion Dlffo_co otdBA dB dBA dBA (11] dB Dllferonco
dB

l_)sldu_l bovol (bgo)

Clly 61Io 69.1 6,1 I Glto 60,8 8,3 8,3 2.I
(4 Lcc_tlona) 77 , 69

Suh41rb_Lnnnd Urban 38to 45,6 .t,6 05to 39,8 4.1 5,8 3.6
DeUce]ledllounlng 53 46
lioslduntlaL
(11 l_c_tlons)

_odLan Noise Lcvel {Ls0)

Clly I _4 _o 7_,0 G,23 ,5.51o _5._ 7,2 7,6 3.0
(.I Loc_llona) ! 80 75

_l_dmn and Urban 44 to 50,9 4. l 3t; to 4.1.2 ,I.3 _,7 2, fi
Doi_]lOd llouslng 59 _0
RvsidenlJ_J
(IJ. Lccatlon_)



QUALITA_i'IME DESClllPTONS OF URBAN AND SUBUnBAN DETACHED
IIOUStNGItE_WENT_L AREAS AHD APPI_OXrMATE DAYTIME

RESIDUAL NOISE LEVEl, (t.90)

Typicall_ngo
Description dB(A) Ave r'_godI3(A)

Q_It_tflubarban /Icsldsntlal 30 to 40 Inclusive _8

Normal Suburban Rosldcnttnl 41 to 45 Inclusive 43

Urtmn ltsaldonlisl 46 to G0 Inclusive 48 ;

NoisyUrbanP.cstdh_l$nl 61 to55 tncluslve S3

Very Noisy Urban 1_shlsndml fi_ to 60 tnciuslvo 5_

suburbanz_sidsndsltonoisyulbanl'asldsnttal,iti_snotsurprisingthatth0Rvsrnge

residual level for these loclttions is cloaa to the avorn6o af the fc_qr categories in

Table 2-5.

Intrudinll Nclusl endCommuniW Reaction

There ar_ two basic typo_ of tdsnt t[Isbiu intruding noises that ineroass the c_t-

door noise level above tbu _'cstdual noise level - Btcady or q_el-_t_ndy-etatc noises

ttnd lstornxltt_nt sin_Is-cvent Its[SOB. A Steady or nc_rLy constant level nolle infu-

sion may result from a nearby freeway, industry,or air condltlcnor,The intermittent

singtu-evont uolas tUexemplified by ths noise from an aircraft flyovorp • single car

passby, or a dog barking.

Constant.LevelNoiseIntrudons

One of the I_st ba_wn oxampinn of consmnt-I_vc[ noise Intrusion is 1henoiss en-

vIPonr_ent within a bury city. The high daytime nolso levels wlthht the ntty make it

dffllcait tu h_voanOutdooz' eonvor_atIo;I at uorlr,_-I voice love[s, For example, [f the

outdoornols_levelIs 76 dUA, a condiDoncommonly snetx_ntcrt_din elites,itisnee- /,

canary to talk in a raised voles to aahtuw Intelligibility at a 2-fool dl_nco,

2_16



The r_l_imurn dth_nces for thteHIglbLe oonvor_atthn at various re|co IovoJs have

be0n oaIcula_d In accedence with the data in ChaP_ _' | for the outdoor daytI me nle_thn

noise levels (L_0) measured at each of the 18 locations In the expiornlory s,rvey. The

medthn noise thvel (Lso) rather than the rosidua| noise thvel (1.90), hn_ heen selected

for ovaluatt,g the of|hers of the outdoor no|Be environment on speech communLeat thn

ethee the medLan ntdse level ntoro nearly represents the typical notem envLronment |or

most eommunthatton situations, "['no calcql_tod dIstltneesp summer|hod in Fige_ :_-G,

[theaters the relJtriutthns its votho oemmu[iic0.tlon dlat_nce_ duo to oRy nei_.

4P SLmIln.rc_tholutthns_how thatthe maximum distance for normIH villceconversa-

tionmltdoors in a noisy urban n_sldentlv.[ _p0a th 3 to fifeott according to the rtsnge

ofnoiso Jevethfot'thleeategoryh_Tahth _-2. AI_o t tlten_isoa_soeth_dwiththu

1*very noisy urbats rosldentlal" arQa of Table _-2 [a anffthbardy high to rustrlct the

amount by whlch doors aztd wladowl] can be opened if one ill to r_tsth a dcsirailto In-

door noise environment, *

The tloin levels a_sooLat_d wlth the "qz£tht irubarban t_l;identthl" _loa oJ"Tahth

2-2 permit barely Intolllgthth normal votd_ conversation at dlstaneo_ ranging between

_0 and 50 feet. lIo',wver t if the no|he level is so luw |hal the d[at_nco for InteH[g[hte

corwersatio_ th 110rmal voice approaches the d[stnn_l_ bat_oon 11ehOdmrs, It baeoml_s

difficult to have a private convor_tlon. For oxamp]o, with a 50-foot distance ba-

tweon .e/ghhors, the ]_edian nols_ level r0qulx_d to ohtl_th privacy would ha;,e to

_e Or1the ol_Jer of 46 t0 rio dBA, dopeluling ttpoil orthntatlo_ of the httkcr relative to

Iba _olghbor ned _.sstHllthg no barriers older. This rood|an nol_ love| r_n).'_ th ap-

proximately that of the norlnul sul_rban community.

A general estimation of baHd|ng interior noise thveis could be made on the basts

of a roductlor, o! extorior loveth by about 7 dBA with windows open and 15 dB^
with them ©]o_nd, in the dlre_tthn faci.g the |salsa source, and assuming average
residential str_ct_s.
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The aonlJdoratlo(la of speech ln_;[[gibllfly _nd prlvuoy su._gest lhRt thoro ara

both r_axlm.rrL and minimum bound_ to Iho otJ_oor nol_c Jov_aa that _re Qo_np_t[b[o

with r_a_l_blo e_oyrn_nt nnd ruX! rise o[ pul_ou, porahes, and _rds, The .p._e_" bc.nd

tor Mpooch lntaJlig_bllt_ appear_ to be in the ran_u of the "v_ry nol_ url_n re_tclcn-

tt_U I c_j;ory of T_bJo 2-2_ a.d the lower bound for epecch prl_'_cy I_ _ _un_tl_n _

the dl_mn_o _.d ehicJdlng batween r_lghbo_'_.

! _ /n_rm/tt_.'_, _ S_g/_'£vent/n_r/d./n_ N_/ses

i At I1_¥ po[Jltg In IFplcaJ communltl_s_ tho I1_)[_ool_yiro.mortt l_ _d,_ up of.

s_rl_; of I_-ai_l[cnt _ol_ _'_flt_, _uc_ a_ c:_t_sod by vehlcuJ_r tr_lo. _ny o_ the_

_lng_o-event noise_ lnt_r_'ero with _pee_ll ar;d _thur _ctlvltlo_ for brief tr_rv;_t_ cf

timo, IIowo','er_ their Ir;lpact Is ,'_ot u_sc_l[Jy q_lth_[ctl ll_ te_'mB or _l:ec_h i_r_'en_o

_s _r_ _r_B_a_lt _Y_I _ulse lntrusion_,

O_o method _r o_tlm;_tl_g tho m_gnlt._o cf th_ intrusion _r _tn_Jo.'event ncJ.cu

is to ha'_ p_oplo r_nk t_e _c_epL_blJJty c_' _ _rles of no[_e_ _ d_/oront Ic','o)_, _e

_l _e m0st _or_pr_horlalv_ i_u_t s_ud[oB of {he _;u_J_t['.'o Jud_mon_ o_ _ln_[u-,_.o_t

_ol_e_ was p_r_or_od t_ln b"v_hlo_o trai_'i_ n_l_s(_l_ Qr_JI;;e rea_Jts _i-u _.,'nnulrJzull

In Ft;'.re _-?, Thll _U_ 1_ cor_lltcnt wi_h the _p[_rcnt _;en.r_t _ep_nc_ of ma_l-

mum X_ve[_ th_tl rc_u]t _rorn _tand_rd p_s_:ngor _uto_obl[cl_ l_rlv_r_ on resJdo_[_

s_r_etm.

When _ _tnl;]e ewnt Is of _.fftclent m_gnltu_o _nd duc_tlc_, It wt_l _d Io _o toL_l

_l_ _r_el_y I_1the hour_ l_re_lstflg tha v_]uo of 1,o_, D,_p_nd[n[ on Ihc d_tl(_n,

it wll_ a_ac In_r_m_ L1 _.d LI0, Th_so e[_oct_ _ro fllu_tr._d in Fl_re 2-8_ which

_;;ow_ the__Jtm_ oJrLe_ I L_O _ i1_1dL 1 rolatlvo Io _h(_ V_lt_e o_ Ih_ resJd.._ .oleo ]uvol

for d_ytimo _t eaoh o_ _ho 18 |o_tlon_. For r_t]st _ Iho ]oo_llo_l:_ L_0 [*; _pproxlrn_tol¥

10 dB groaler than _ /.t tho _cven lc¢_tlon_ whero _lgntltc_nl tn_dJn_ notscs w_ro
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noted,bothLIand Leq tendedtobe Bl_Lflcantlyhl_herrelattvoto_0 _un atlo_-

c_aBo# Ill_ly f_r ofthoc_.

._lo_e Jl_crv_BosIn_ a_idL I_ra cha_ctoristLao_thaoutdo.orn_i_ _vL_-

In_ny C_l_, t_o_ _I_¢_i_t_'ulslo_swillIn_l_ wll__',_oc__ othora©tlvi_s|Qr

shorttlmo_rlod_, o_a thoughthemedian nols_l_vo!_s_tl_f_ct_ry.

C_mmun[_ R_mctlonm Nolm

I, _e advontof_mmercL_i Jetalr_ft InLtla_lyIncensed _o m_xLmum nola_le'_lJ •

_au_d wldesp_ondcompl_l,ta_d wrl_us form_ ofle_l n_tlonfrom clt[_n_Itvlng

o_ml|i_ry_otQp_mtL_nuby _o AirForce _florW_r_dWar If,althoughonlya few Air

For_ op_m_[o_l _m_ _ clo_ tDcitloaand t_v_B, l_fo_n_l_ly,theolvLlatr-

i po_a, whI©h_ocounto_for_Q m_lorltyof_ earl__om_la! _Dtol_tlo_, were

i |oc_l_dhoarthemajor _ttla_theyue_ed. _r_er, t_oywer_l_comlug_u_cou.dod
i
i l_yho_acon_t_c_dl_st-_l_lldingbo_m. A_ Jetthr_t _t[_gs,lotalr-

_ft ol_r_tlotL6._nd_I_ contlnuvdtoIno_n_, tl__i_ _olueprobl_mtended

_o U*_*Air Fo_oo_ndotherg_vet_men_i #l{e_io_bo_n toInve_tllc_tothoeffocta

_[a_©_t nol_eonp_p1_ inoommunltle_laI_ e_rly19_0'I._IB early_Q_'_

robbed In• proposedmodelfor _ol_ting_Lrcr_ft_oi_oInt_ion and _ p_l:_t)le

_o_munlty _acti_n, Thl_mod_L firstpul_llB_by theIL8,At_ F_rc_01a_dbook

of Notre_ontrol_Vol._ IINo1__d _nl" WAD_ T_-_-204),accounted_orthe

(o|Iowlng_VO_ fac_s:
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I* Magnitude of the noise with a froquoncy weIghGng for hearlng response

_. Durntien of the Intruding noise (10 times the logarithm of the relative durattht0

3, Time of year (window_ of_n or cloud)

4. Time of day ile[_ _eurn

5. Outdoor noise J'ovcl in eommunlty when the intruding nol_O Is not p_aent

0. |fistory of prier oxpotturo to the nol_o _ouroe and_tttituda towards Its owner

7, Egll_tOtlCe td pate to_ or imff.llsive character th the noise.

Corrections for these factors wore geno_lIy made in _-dB Int_rvath t slflce many

of the initial rol_tioushJpe wore baBed solely on tht_ IntUition ef the author_ (EtoaenbHth

and _tcveBs), and It wax constderad difficult to asse_s the response to any greater

deg_o of socuraey. This method was incorporated in the first Air Force land Use

Platmll_ Guide lit 1957 {'*Procedtt_s for Estimating Nol_ Exposure anti Ithsutttng Corn°

murdty Roeotion From Air Base Oimradons," WADC TN 57-10) _nd '._al later Mmplffthd

for ease of application by the Air Fo_0e and the Federal Aviation Administration _FAA).

Many other methnds have been proposed for desvribthd rope*tied slngth-ovent type

noise, with primary sppEoatien to airport noise problems, Meet of those inothndt, rep-

resent _t avndutlon of the community eol_o r_action modo_ and oon_iaer at leeat some

of itJ prthelpaJ[ PictorJ. Three of fire nmthods for e._iculatthg the rnagnitndo of noise

intr_ivo am sum_rthed in Table 2-0,

The Composite Noise listing (CNIJ) was thtroducod In the ooriy 1960'a and ha6 been

wldofy u_ by pederal agenoles. The Noise Expoeu_ Forecast (NEF) Is a _e_nt eve=

lutfon of the CNR and [a proposed as its _uocessor by the FAA. Itea_unttMly uf_ama

th_ CN]I by lubstitution of the tone- and dututthn-correctod Effective Perceived Noise

Love_ (BPNL) stale n_d for aircraft certfflcation_ Instead of the Porceiv_l Notdo

Level (PNL) _ale of _e e_rller CN]I. Thus, the NEF accountsfor both duration and

p_ro tom _ontent of each sthfle.-evt_nt etmnd_ whet=as th_ CNE aecountod for neither.
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]
) Table 2-fl

FAOTONS CONSIDERED IN EACll OF TIINEK METBODS UBED FOIl DEfiCnIBtNG

TIlE INTnUSlON OF At BCRAFT NOP_E INTO Tile COM/dUN[Ty*

Composite r

Noise Noise EVPOau_ Community Noise

Feeler irlatlng Fore0aBt Equivalent Level
(CNN) (NEF) (CNEL)

_qalc measure of mingle event hl_imum Tone-corrected A-weighted noise

noise megnitud_ perceived perceived 10ve]
noise floise level
level

e-t_ Measure of du r_tion or None Energy Energy integration
lddlvIdttal i_lllglo event ltltegraUon

Ttme perleda during day Daytime (7 AM-t0 PM) Daytime (7 AM-7 PM)
Nlghtlime (1o PM-7 AM) Evening(7 PM-10 PM)

Nighttime (lO PM-7 A_*_

Approxlnmt e weighting Daytime 0 dB D_tlme 0 dB
added to noiBo of single Nighttime 12 dN Evening 5 dB

event w)deh ooottre In Nighttime 10 dB
[ ndlCB.led period

Number (N_ of Identical lO log N 10 log N

events In time ported [
e

ISummation of ©ont rlL_tl_na Logarithmic Legarlthmle

*Bee Chaptei' 1 for ttctditionnl details,



Tho communtly NoL_o Equlwlvnt I_v¢l (CN£L)* wa_ rvcently Lntr_ucvd by tho 5_v

of C_.|lfo_l_. fQr monitorin_ purpo_s, |t is baird on lily A-weighting to avoid lhl! _orn-

plegl|_ Of tha computer ca]_ulationtl roqult'ed to obtatn EPNL and, thus, c_.nnot _on-

D.tn a purv-ton_ weL_hting. It v.l_Q dl_for_ from the NEP Ily inc_u_lo_ ill the' e'_unlng

timo periud weighttng, In _ddltlOlL to daytime and nlghtt[mo. Hc*wewr, de_pllo tho_

_jru_t_ra[ dL_fvrenve_, I_o dlffcre_co _tw_en thtt _h_ol_tv v_t[,_ of CN F_L _niI N_ F
!-

_or _p_Lc locations _r _tirp_rl_ _u appr_tma_vly cu_s_nt _ 35_._ d]_. Thtl_ _EF-

30 l_ nppr_[m_¢¢ly vqulvnlv_t la CNF. L'65.

i._ Th_ CN_ L h_ been _pllll_d to a _rl_a of _o_mu,_ty nolle prt_b[vms _ r_Lat_ th¢_

_orm_lizod mo_t_rt_d CN_ L wLLh _ho obse_cd ¢ammunlty r_l_ctlon. T_o _rl_llzltt[_n

pr_vedur_ fu_|owod I_ tho I_o_vnbl_th/S_ven_ mvt]tt._t. '_llh ILt_w ml_op m_lt_[catL(m_.

The oorr_ction factc*rs _ddQd |o th_ mt_ast_d CN_ L to _bt_ln th_ nor_ll[zed CN_L

aro g_vvn [11Tabio 2-4. Two er*._mpl_s o[ tho appllcwtlu_ _ t]l_e factor_ to _ho

m_as_r_d v_lu_ of _he Eq_lvl_l_nt NotBe LevelK (Leq) _! thv In_rudlng _olsu _re _lvun

_n Tabl_ 2-5, T_u _xgmplcB _tre d_'#a from Ulo _'eaulI_ iLt two lo_tia_s In lhe surwy

and I[lu_t ra_ an approxtm_te pr_odure ,for c_[ot_]ating C_ L _rom th_ mo;L_u red

av_ra_t_a _ Leq Ln th_ d_yl_mo I uvonLng, _nd nlg_ttl_ perloda_ _c©o_ntl_g broth _or

th_ welghtl_g_ o_ O, _, a_d _0 dD_ relpectlvoly, _nd f_r tho durv.|lon ot e_ch ol thv i_r-

lode. '1"110r_t_ of b_ c_u _tl_rl_ ar_ _ummarlxod I_ Ftg_r_ 2-9, with a_ _pprox-

lm_._ NEF _d CN|I _cnl_ _hovm for reference, Thu d_ta I_ nom_t_l_t_d to Lhe de_cr[p-

tton_ In T_bl_ _-t, which b_ve • ©_rrectLQn c*f_ro. Th_ dt_trlbutlon _f _h_ c_om

nmon_ tho va_v_ Inur_o_ imparting gr_ of Ihe ¢ommunlly _ listvd In T_bl_ 2-6.

i"
, CN_L h_d boon _dopt_d for Uno In this report, _lo_evvr_ lhl8 u_o ahvu[d nol be
! I_tterpr_d _m v.n _do_ae_vn_ by tb_ _ PA _nco n_lhor CNE L nor _ny olhcr

i_ _ r_th_d has beon sufficiently w_ldat_d to d_termlne tho_r advquncy In p_vdlal[ng. pr_v_t _d f_tt_ _ommunlty r¢_ctl_*n to notate.

2_2_



Tabl_ 2-4

CORRECT[ONH TO JOE ADDED TO TJIE _*tEASUEED COMMUNITY NOISE

EQUIVALENT LEVEL (CEEL) TO ODTAIN NOnMALIZED CNEL*

Amourlt o[ OJrroatian

TyI_ of D_arlpLIon o be Added to Measured
CorrQctfon CNEL In dE

_A_or_l Summaz' {or y_r-rou_ op_ratIon) 0
Correction WInhlr _n]y (or wlnllow_salwny_ clo_d) _

corrocLIon Q_d_L auburban r_HId_nt[_ior r_ru| coro- ÷10

for O_tdoor reunify(ronloto |tom largo _It_uBand
from Ln_u_trla|a0t]vDy _nd _n_ckln_)

No_o la_wl

Norm_ll a_ibur_ r_Id_nli:lloommuni¢¥ _5
_nol Ioc_d n_nr Indu_r_l _cIivlty)

r_

[inm_dI_y _dJ_c_n| to h_.v_ly _ravoled

_'o_d_ _nd lndu_LrI_lar_it_)

Nof_y _rban r_Id_ntJt_ZcomrnunDy (_lo_r -_

rolaflv_It'tlu_yroiLdaor _tldu_tr_i_r_l_)

Vory noisy urban roB[do_II_.|communlty -10

I Cor_oct_on No p_'loraxp_rfo_cu _vi_htho Intr!Idln_ ÷_
Kor Previous i noi_

EXpo_ur_ &

i _Jmmun Ey Community hu_ h_d _or_ pr_viou_ oxpo_u rc 0
At[Dud_ _o InLrud_ngrlnIseb_t Et_la _f_r_ I_ belng

m_do i_ _Lr_I _o n_I_u. T]II_c_rr_Ilon

rn_y a_8o b_ _pllli_dLn • _IIu_t_n '#ber_ L}l_

_o_inlunILyh_.tlnot b_rl _po_d [o _Jlot%oi_,
pl_vlou_lyl but tho p_oplo _r_ _waro that
bon_l fldo_fori_ tlrobelll_rn_do _ _ontrol

_omi_nLLy h_t_hindcon_fdurablu p_:_vlout_ -_
uxbe_ur_ to Lh_ _nLn_dln_ noIst__.tl_Lh_ no_i
rnukorr_ r_laIIo_B wlih _ho cor_mu_Ity ar_

good

Comm_nIIy _w_ir_ thQ_ o.a_rntlon_usi_[_ _I0
_aiso i_ vor_ nooo_B_ry and [_Willnot co8_
ILnuo [od_flnDSly. ThI_ _orr_ilon 0nn bo

applied for an oper_ben of lln_bed duratlon
_d uhdor o_orgen_y oErcu3_1_J_hc_t_.

P_IreToi_ No* put# ton_ or Im_l_(w_ Ch_rac_r 0 _,
o_

X_Ipt_ll_o Ful_a L_o or Lr_pu_ivo c[i_ra_r proseD| +$

8ouroeI _upporli_ _nform_Lion _or |h_ A_op_ed N_io_ Re_l_tion for CalL_or_la
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Table 2°5

TWO EXAMPLF.8 OF CALCULATION OF NOi2MAL[ZED COMMIJNITY
NO/BE EQUIVALENT LEVEL

Alraraf[ I_ndl_g Noise Trafftc Naiso In Old
Factor n Nolay Ur_n _lgLdenl[aJArea Noar

_ald_.tia/Communlly ! CRy Conter _)

Day Eve, N/ght Day EW. Night
Energy Equ[vmlentNo/s_

:_A. L_wls (Leq) in dB{?.)for
Time Period t_0 _3 9'5 51_ 57 53
Duration and TIm_ of Day
Corre_tion Factor -3 -4 _ -3 * 4 +_

I_ubtoml. W_loh arv addoci
Log_rlt hmlollIy to Obtain 77 79 81 53 53 59
CNEL

_ommunlty Nolso
Eq_lvlL]entLevel 84 I_!

Additio_/J Correotlons from
TalJIo 2-4

Beasona! 0 0
_esldual Nots_ L_ve_ *5
F._p_rlenvo& Attituds _ -5
Pure Tone or _m_Is_ _ 0

Total Addlt/_n_l Corr_tlona -0 '_

N_rmal_d _NEL 64 56

{1) Lo0g_on P fn FIgUrel 2-_ a_d 2*8,

{2) l_at[_n L _n PJ_ures2_Sand 2-8.
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C_mmunltv Ralctlon

A VI_eOW,communhy s_ s _ _ _ o ;,....

• .... s °

+,,

B E_'_.ralChroatlnlIW_I F,nvelopoa190% uf Daca_ _',
K11an,oratton(JJpl_als w_' 7 ! •

C W_d_prud ¢0m_lJ_t$ Jt_
ortlr_feIhraataf

¢ ,! •

t_ D EoOrld¢ COml_inla "" ' t_'• • _ I_llIll NormlllJlld Ioi

_'¢ i I ' Uib4n fleald,nl tiesdua Nol_#" . Uibl n flesldonllllfliIi/

• r . # WIf_do_l ParIIIII%_Opan

_. _ _" . ; I No Purl TOP.=or Impulsal

E NOfI_¢tlD[_.iFIh0_Jgh ..... I_li:: _ll

50 65 60 g5 70 75 00 65 90

i Norrr*lllzedComm_JnllyNoile_l_lll_t LI¥11In I1_
: I I [ f I I I I I I

IO 15 20 25 30 35 40 45 50 55
Appro_imII=Nolsl_i_w_iuiIFop0_iiIIndB

I I I I I I I I .-J
_5 gO 1_5 1(_ 105 110 115 120 125

_pIoxlmIII _m_olItIN_IIII_¢ltI_0 In (IO

n _I_ l_l _'_* Comml_l_ _JiCtIofl lO I_l_¢_lVo NOISes of _fllIy _11_9 1_611_lflc|lofl O_
i Ihu _urn;zl]I_e(l ComfllUltlL), _o[_(! Equp,*lt]oll L _ye]
[



. _. • _L. 1 ,_, J _ % • _

NIJMBI_I_ OF CO[_IMUNITY NOISl_ IU_ACT[ON _ASE_ J_ A Ftrb_t_TION
OF NOISE _UIlCE TYPE /_ND I_E,_CTION CATE(3OR_'

Comm_**_lty IIo_:t Ion C;Ltegorl_

I Vlgoroo_ _*_do Nil |l_a_t[_tl
Typo ol" 8o_rce Thro_t_ o[ $proad or Sporadla TO_I

Legal A_t 1o_ Coraplal_tH (2omp[n[nl_ Cil_l_ll

'rranspoItatlon wh[¢]o_l_ Includlng_

A[rorafL olmratlonl 0 2 4 _
Looal t raffio 3 3

• Fro_way • ! I
_lall ! l
Au[o raco track _ 2

Tolal Tran_porl_lon 9 _ ? I_

oircult broakor to_t[n[_ la_[_|

_hooll0g_ rock_[ t_lt[ng _nd
body _hop

Jourcc_, inolud_*l_ tr_n_l[orrsor

_ondltlon[ng

h_ady-_tat o Induct rlal op_ra_ 7 ? l0 :_4
l[o_j Including blowor_l_
gor_oral ma_tffa¢_ur[ng_ OllO_l_al_
oil l_f[norl_z_ I _l_¢ol_ra

Total _al_ .°2 1-_ I_l 5_
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The dat_ potnta for "no reaction" roapenso in Figure 2-9 aorrespond to a level

r_tlL;Ing between 51) 0.nd 61 dn, with u. nlulln of 55 dB. Thiq mean vahte ltJ approxi-

mzttely 7 dn almvu the mean value ae;_uJmed In eate_orlzlr_ Iho d_yllme re_illual noise

(l_j0) level for a realdentthl udmn communlly, which Ja the besullnu category for the

duta In the figure. This difference of 7 dB between Ihe mean ronctlolt line _nd Lg0 le

only npproxlmately 2 dB greater than the _lver_go dlfturun_o betWOOll the ou_oor mudllln

noise level (LsQ) Itnd the z_aldtml noise level, _ _hown In T_lllu 2-L Cen_ognuntly, !

from thole resulla [I Itppo_rs that he ecn31munl_y reuetlon I_ u_uxtlly exl_eatod when the

no_maHzod ON,f, of the _lll_U_lng flo_ [IJ LlppToX_lP.ate_s+lI_gU_ll to lho dP+_t[Ino out- •.

door medthn halite 10re[ (L_0). This eonol_elo=z It; not _nz13rlsthg; It simply uuggeet_

Ih_tl poop]o tend to Judge t110 mugnltudo of =tn thltU_llO_ with reforolteo to the ilolse

_Nvlronm_nl exlslthg wlthont t_10protleltco of tile [filrgdthg nolBe k]OUFCU*

The thltlt In FigUre 2-9 [l_dlc_le_ IhIlt wIdOB_rettd cm'nplMnl_ rnlly be exl_cled WIl_

the nornm]ized value of ethEL ox©eeds tbe nutdoor re_ldual notee level by npprox- i

Ima_y _._ d]_. _.lld _l_o_oll_l col_rfiuitfty _t_[lOlt inky [_3 _po_tod when the tlxces ._; !

approaches _3 dTt. Thus. the narmal_zt_d CN_l_0ommnnlty _oil_tlon _thtlo_Bhlp

Itppoars to be zt re_olutbl¥ a_cttrnto =tnd ulteful tool In a_e_Jng tbe prnLv*ble _aet_on

of =1oommgng_*, to art thlI'ttdl_._ ilathe.

ThJ8 cammwnlly reaollon dllt_ hi, fi ftlBO bees It_d IO tettl thu effaol of tbe v_r-

loua no_lall21_g fu_tor_l lZI Tabl0 2-4 oll the dugl_e of oori_lat_on between Ihe eO_itUII-

It_/ rea_llol_ illld the Itor_al_zed CN_L* T_e factor most IleC:ossltry lit the norln_l_z_-

I/on to bring thu dftt._ O]o_uI* to a eolnlliton _ll_ IJ the dttratlon el)rro_llorl. 'the next

fno_l _mpor_ll_ [a_to_ _ tJlO re_il_itJ_l rloi_e level _orrt3otlnrt. [_ae_l lllll)or_llt * but _tlll

IIIgllffleant. Itre the corrections for time of day. pure fi3no/lmpul_se_ Itrtd pr_or OXl_r-

Ionco/attll_do_ Ih_ J_ok of whthh re_tl|ted In st_ll_rd devotions of 4.6_ 4.3_ and 4.0
_r

r_po_tlvoly. No (_h_nge occurred by l_movlng the sea_o_ll factor+ whthh wu_; only

Itl)plth_blo to throe Of the g,_ OitBo_,
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{

The dam for the 55 casmm v,_,s also compared with e version of the CNEL tnndlficd

by rcplnnlng the day-_vening-nlgha corroutthn_ of the utandard CNEL with the day-night

corroctthns of the NEF calculation procedure. The resulting mean Ills vats aller_d by

lofiB than i dB from that given in Flgu_ 2-9, and the standard dvvlatlnn was only O. t

dB groalor than before, an [nlmlgnif'lcant rift/crony0, Thus, th959 55 oases c_n ;{upport

the ndopl}_ of either type of tlmn period weighting, th combination with the energy

_ equivalent Aowolghtcd noise IOVOI and the other correction factors th Table 2-40 for

_ the predlctthn of cotllmunlty l_actlon to .oleo,
.- The normalized CNE L scale can alpo b0 compared with the _sults of e_ctal sur-

Veys, sUCh as tho_¢__ken th _ndon nnd th the U, _,, shoe.lag thatl_ople are u_inally

at home who. they are annoyed by noise, As might I_ anticipated, dLsturhnneus of

Izctivities {_olntcd to el_eCh thtclligthiity are the most frclplvnlly repor{od n;{ soorcntl

of p.n_oylu_oe,

Figure 2-10 Ithowa the average _mnncyal_o rnactlon found ththn _ndnn Airport

s,Jrvoy as n function of CN{_ ant[ Itpprnxlmatc normaJizcd ONE L, Flg_lreM 2-11 nnd 2-12

show the r_lationahtpS of those '_ery much annoyed" and thalse "only & little_ or not &n-

noyed ') wthh data from the Ilame survey. Also shown In Flg_ro 2-ll Is a data point f_m

Sweden and a lalmgent Ithc th_0ugh the most important range of community reaction,

ThOSO i**mBUI_ demonstrate that a I_lJ or ity Of t{ICell lzen_ are greatly annoyed

when t_ noise th stdfththnt In prcduco a vigoronB co_munlly roaelthn In noc0rd_nco

with thu data In FigUre P.-O. This survey alan shows that _. unnail but Blgnfflcant per-

centago of the population Is Btill greatly annoyed at the ONE L 44 value, whol_o no com-

munity roaclion ia oxponted, Tnua. the trio impact of Intrusive nnl_s as measured

by' Individual or perso.alized annoyance gooa deeper than that indlca_d by the cOill -

_unlty "no _'etietIon" _tht,
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The preceding mate rla [ rolatml Io comlnsnlty reaction all evidence of an aggrega-

tiorl o[ Ifldlyidual realities. There are t_o good motzeurce, ho'_ever, of the impact el

noise In terms of offsets on lndividu_t hearing and generalized response.

TIw Growth of NOIN

Tl10re h0.vo been dlro pl_dlotim_ that the nolso in our ertvlronmont i_ Incrcaslng

by a8 much as I dB p_r year, or 10 dB per dec:ado, CLearly, such a growth rate, If

ills, would lead tO severs oerzssquuncen. To pl_es this issue in perspective, it is

u_fuJ Inexamil_ the possible ChaP.gee In beth the tnll'_dLng noises and the l_eld_l

i • 1_0[508 oyOr t[..O palst _sw deoade6.

There hns been ooneidornbJo grov.'th In the number of miles of _rban froow_,ya trod

thruwnyll alnco 1950 qoeompaniod by _n Increase in noise 111_cighh_rhocds adjacent

to the freeways. SIl_[lnriy. there has been a slgnlflca.t [nnzcaue in commercial air

travel BLNeo 1950. This Irtoronse, together with An inercn_ o[ lho noise level of Jet

aircrafft relative to pr_[|or aircraft, und the betiding of homes .round existing

civil nlz_oris has preetpita_d oomplex I_olso problem_.

The nmount of lnnd estimat_d to lie within the CNEL'_5 (apprf_fmateiy NEF-30)

eont_r_ is Iliustr_tcd In FigUre 2-13 for both freeways and airports. CNEL'65 is a

ccqvenleat WIns Io choose for fills type of _mput_t J_ScoJSmehl ben.use at. normalized

C_E L o[ 65, widespread corap_lnts _r_ expcnt_l, with _oro vl_orou_ reactions at

the hlghor values oocurrlng Lnflldo lhe ColltOurs. ThelSe _i2[_zl1_ltos show that IB _O?O

approxLm_tciy 2000 square minos of land v_m bounded by CNE L-G_. Tile uotun[

land u_ within t_esu impact boundaries {cdrpo_t prof_ rty and fro ov,_.y property hnvu

bee_ excluded) 18 not kBow_* Hew_vor. If _l is ashamed, sls S roltlson_b[o estimate
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busud on ge.orul obaorvull_n_ that the avur_lge us¢_Is like the average urban lund usu.

el}proximately J.0 mllithn puoi}lo would Im iJxpeclod to bw in tho_o ltro_s. Tba_e are_l_

ale Coneorvat]vo eeHmlltos ol the Imp_l, eJIlco an tht_dhlg nDb_o seurce cut_EIrl_ _t

Ilorml_lized CNEI L Dr G5 dB In _111urban r_eidellt]u[ aommunlty is t_xpeo]nd tu r_suJt Jrl

wkkeBpz_ad comb|frill|a. Cle_rZy, the noJeo Iml_¢t oxt_ndl; beyond the u_llmaI,_d

bo.ndt_rlull in Jln urban re_[llontltti c_mrllunL_y t_nd evt_n further I_l tt ,lulul_ _ euhurban

aOlnZ_untt_'. Ill addltlo., th_ growth o_ c_one_ructthn acbv[ty _'_[_hJl_e[l_ _lnd th_ Is-

gaUss o_"pew [sdull_riui plent_J th Lba suburbs and rtlrul nreil_ brthg_l ther_Hud illll_ to,

e' each _ffocdnd ares. The number of _oisy devl_e_ s_h i_e power I_wl_muwor_ r_nd

mo¢or_yo_,_ Ilu._ th_re_l_ed from JL_ew hundred Ihvu_ltnd unJl_ th I_J_0 to _v_r _0 sill-

]ion in 1970. _m_/ar_y, the Introductthn and u_u _! ruoreullot_l_ veh_ctha, cbaln a_wet

lind fully eqUlPl_d c_lml_r_ bus lnlrodu_nd IL he,A, o_umunt [_ v,'Udt*rnQss urou_, _voEi /_

I1¢a rtlll_Ol_ thcatlDn on thn Imrth rim oz"Iba Gr_lnrl C._lnyon_ i_cl[se teem :l smnXl pro-

ba|Je r driven prIv_to _rcra|l has baOl_ found t_ bays l_ IllZlxlmum luwl _ 70 dE;A t

J54-dB th_rl_etht_ aboye lho reB_dund noise )eyol (tl_eso operet[on_ bethg _ba caum# of

conllido r _.the oompthLltle).

The lncrell_lng IlUmndr u_ eourco_ pcodtlothg hill1 naJee thvQI th[_einn_ gives clu_r

ovJd_l_¢(_ of |he sl_'ni_i_ullt growth oJ[ no|he over the ]a_lt two ducad_. Abhot_gh l_lo

muJDrlly of thle growlh o_¢urred bl aF_ol|l_ urmLt; th w]d_h fre_lviLya nr _lrp_rl_ w_rl]

Jc_*ttt_d _dj_lool_t t_ thu _ommulll_ies, _t _lJ_nifJc/_n| numbar of new slng_o'-eVU¢lL eD, rcu_

wDru _ldd_d *.o_[| _t_e_ from th_ wi_dorll_stl lo LLrh_n ruuldurlt[_] _f*rllnl_nJ_]o_,

The quest|on romu[ns DI"'_.bathor the u_d[t[_l thtrUl_iW frothy sc_urcoe_ _DgothDr

W_th any Dhal_ge_l Ir_ |be noJ_u oh_r_at_ rl_t Jc_l of =ll other a_rco_, hr_vo cba al_hd the

_u_dcor residual sPieS Jovele Jn the _a[du,Lthl _reas In wh[ch thrill usage h_ nD_

tl]l_n[|thunLly cbans.Jd. TIle _l_eV,ul " th _ltl_[_'u withe|L| the ,_xlstence of 0. _t_Ils_lu_lJ|'

#lgnif[cant survey of r_e]dont]ll_ IIO[S_ enYlronrnanl_. To obthln o_curren¢ etll[mutu,
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the data [or tbe 11 rcsJdenllsl Joel_tlo.s [n tim e_u_ey, Tahlo _-lp ho_ ]_c,I comhlnod

wl_tld_t:ifor I? l_]Ica| re_i[un[_a[hlu_tJc_sfrom unoth0r recent uurvey, ti_,_IvoII

butler composite ofu. avoz-dgeurl_in rosJdontJa]rleiBoenvJre_Imefl_. _In_o n_l[hor

su_"voy wa_ undorfakellwith the Inlentof ah'_tlstloally_alnpl]nga oJty, and thoru _ro i

only 28 Jocsl[nn_[n to_l, the roaultR _hou]d b_ considered IndJcatlve only cf cent_Ll

friends. Thu iwaUah]e paat dll[_ten.flitSof lho ro_ult_ o| _r BurYey_ covorlng thu _ I

Jail 34 yo_i]'saI1dbeg]nnlng wl_ the 19S7 _ll ToJephoco Comi_ny ex[ens]ve aurvoy !

_h _t]rv_yw_ dfffi_¢l_nl_n _od_ iih_e_vo_ _d [n_rum_iI_a_on_ _r_] none

_o_ip_rI_o_ The dat_ for _I_ |_)_?_d I_ _rv_y_ W:l_ p_l_led _n _orro_ o_"Ih_

moan of _h_ _loI_oo_'/Ire,lm_l_ A_ lhro_ ro_u_ have b_n onrr_ed Iv _h_ ro_Id_Ii_l

nol_o levol (I.90) 6y _.htraetlng the aver_g_ (Itfferen_e of _ dn found beP_'0en the

nledl_n nnd roah]_zU levels In Ihu cuCront d_lO. _o mean _r_d _O-[_rcont z"_ng_ for

tbe _ld_M noise levelo of th_ l_lT-I_ and 1971 i_urv,_ya _re _hown _ originally

pro solll,ed.

Disregarding the 19h.t re_uhe, _ho raoan_ of the other four 8urvey_ lie belweon 46

and 50 dl3A_wlth _ grnr_i ave_go of ,I']. 9 dBA. This value [_ al_o clone to lhe _vera_o

value of 45,_ dBA articulated/or the four c_tegorlos do_cr[b0d In T_b[e _-_ (quint,

nocnml salxJrban, ur]xm, and no[ay urLxzn m_de_tiaJ ureas).

The moan val_o of Ihe 1954 da_a l_ 7.7 dfl below 01o 1971 rn_ult_ and ?. 9 dB below

the nvoi_lKo of thn other four _urveya, "£hla _tlrvoy WJI_do=H_nled to Irtvo_lt[t=mte the

effect of atrnr_,ft noise itt _.ny locatJon_ u_de£ nil'craft flight trnvks up to I2 nlIlea
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/rnm oaeh of eight air_r/_ and Inoludad rural aa wall aa auburban and url_m Ic_allQna.

_t I_ prol_able that Iho i)rJnaipal _axoa for ilia la_' v_zues rapor_d by ilia i9,54 _urvey

Is lhal It_ mJx of _o_ationa gave aigtlh'Je_nlly ma_ weight to _o qula_ rural and _ubur-

ban a_a_ _an to tho urban and nal_yurban ro_lldenliai ar_a, _lmllarly, the IQ_?

Btl rvay Jn_ltldad oily apar_Qnt dBvuJlia_Ig aa '_l| as i_ul_ rban arid urban raNtdonlllll

aream wllJi da_ch_d dwellInJga, "I'a[s dltto_anco In ompht_a[a probably _sult_d in

I_l_h_r oi_pha_|_ on 01o '_vt_ry _ai_y _ban _e]dtl_tli_l _l _l_o_y _ad oxplaJns why Ih[_l

d_ta ha_ Iha hlgl_s_ _par_ed raean vatuo ,tot tho rea_du_l nol_a l_l,

Thu_ it ia t_t_nBIdar_d thr_ tha 193_' _ur_, waa bla_ad ca _lJ_hcJ_ t_ol_l_r areaa *_i

Ih_t Ihe 1954 _ur_ey was _ig_ltiean_J_' bJ_et_ ta tha tl_a_r _lraae, and _hat the throo

ramaia[ng _¢_rvoy_ aro p_babi), _raawhat altoll_r In thalr tlJatrlbullan o_ |ucation_,

WLfl_ln thl_ _orsp_c_[va, J_ i_ o_nt_Judt_d fllat wharo land i_l_o has noL tl_uldge_, thor_ _

lla _trt_lg _rand toward a_ [at_raauo lh _ho avugag_ _ur_n _t_d urb_l r_ldoll_la|

araa raaldu_lnal_lov_lsav_r thapaatg,l_,_ra, Further, J_appoarat_a¢_o _nJ_'

Inaraa_a that _n be Jnt_l'rad from lh[_ d_a Is _ dB In _var two de,aden, ba_ad on

_ha dlf/aronca batten tha I_7-Z94_ and iD?l ro_ul_,

']_11i Coi_lu_lo_ is i_l_o mJpportot_ by _, c or_par[_on of two _o_a_ Jo_18 I_l tho Z971

L_ _ag_laa _lata _ha¢ was directly _ntllgar_lbla It* rh_a_u r_le_ ta mad_ _ 1_5 aad

_,1_. _t _ _i_m_l _burl_an naJghb_rhoo_ l_lon, wht_ru no sl_nfflclLn_ chahge In

la_ or l_oad tlao has occurred aver |G _ara, tllo two moa_u_mant_ o[ Iho r_*aldua]

_lol_ leY_l agrot_d wllhin | dB, l_ _a _th_r _a, I_t_ 1_71 mea_ur_m,_ntl_ It_ a re_i-

tlentl_| ur_n _ral_ we_a approx_m_ly I_ d_ hlghar th_n in _959_ du_ a_ Ioa_t in par_

_o tha oo_ru_liot_ _earby of tt raaJo_ froo_,.

|_ _n bo turtho_ _n_luded 1hal _h_ _wraga _t_ool • _osidu_l nal_o levol Jn _ln

ar_ wJth a _on_nt l_nd t_aago prabably chaaga_ _Jawl¥ wllh tima _t_ hae _a_n truu

ayur _;la pa_L _w t_t_¢ad_ In tha area atudl_d_ If _ho _a_d u_e Is ohatlgt*_, _u_h o1_
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f_m qulotsuh_rL_'inresldonH,d _ t_rbanresldonttliLa normal Stll)Orl_tllr_tddtlni{ill

In no[sy orbun rstddellttdi+theoutdoor rcsldtlslnoise tdvtd can Irlcri_:ll,o_lgniile:Lr111y

(10 dBA op mnro)p approtdm_ioiy tdsocordunuo with thu v:llu_ In TMgo 2-2, F_vcn

Ifthe soles lovtdfor given c_tegorie_ of land use do SOl ch_11gu+ nlph[ _h:m_e in the

land use or up{selfis urea_ h_Is_siKnff[ea[,tlyIn_re_od the number el i_ollloaffected

by url_n iypo notde,

More Inlpc+r_nt [n thtd r_vtdw it+ the [acl tdrll so I_lt_Jr r+o[,_*! leVoI++ Ihr.ol_hm_l n

major porlion of the d_l_ ££_ not sat[li[_otorlly Jnllfu+_l+sdhy tile r_sLdsal IlOlSe [cvol

}o hut r_thsr hy Iho chllrm++t+_r aml Intensity o[ [ntrudhlg nol_s, _le +slldi_m, in_hu_ Jcvtd

_y_l_ j_we_" ptdl_t_+ zl Jet _[roPRfl ovsrIl_ghl pslhs+ op co_flll_iorio_ l+qxi[rlmt,_l+ :ir_+

added, _le genera[ [noreu_o In elwlrenmsn_l n_l_e t_ _ssocLatl+d with gm _llr_ad of

_reas [nirlnged upon hy _uch tdlrudinglltdso I+ot,I+Cth_,

The procodlsg dlsoo_si_n l_ds tu sevsr_l sigrll[Ic_Intnll_t+cvxll_ililSr_r_nr_,_ lho

n_lure of noise and lhs methods of mei,surlng It_ magnlhldo, AlOnKlRh ll+ally of lhe_u

conohltHonu must be nsgazxJod as tetd.qHve bel_au_ of th_ h:ck of _lttl[stlthl[Jy sound

coramutdly noise Lmt_ell_es_ the gone rltl trehds appca r Sl r_tlbChtfo r_,a _1 apx[ give _ e_tful

i)ersp_0tlvo for the t_ve_all e,aturo of the protdem, The /ollowlng potnls ara significant:

• Th0 outdoor dI_ytime residual hereto level td s '_'lldenlcse. ;treii, such us ex-

emplified by the Gl'_ndCanyo. rim, td olt 01o ord()r of ](I ¢IiJA_ o_ tho f_rnt

80 Is 35 dBA, _,nd Inlho city 60 to ?_ fIBS,

• Al'_as In which the daytime outdoor mcdlsn _olSe level exceeds _ls rallge cJf 56

to fi0 dBA, calogorized as +'noisy _rlmn," nr_ not well suited 1o detatdmd resi-

dential h_ltdng, sines normal voice oonver_attdn Pattdoor_ la [llllllOd tel rHH-

i • utnces of le_s then 6 to 10 feet betlveolt talker and IlaWnel', Aloe, when hie

i 2,41



n01Me level in above thlB range, It in Notpoasthlo to have Io[axed eo,lvoraatinn

FOa living room at a distance of 10 foot with windows or _ildlng ginsa doors

fully o_nod.

• Areas li_whl©h the daytir/m oilRl_r median level ogeeada 60 dl]A are not

Isuited to abortmont llvlng unless the huUdings are air conditioned, so that

the windows amy be kept closed to enable rcthxed coaveraaUon Indoors. If i
a

the ou_oor median noise levels arc above 71 dBgf apocthl sound proofing Is

necus_ry to proeorve the ledger nola¢ envlrOnment, even with windows cfo_ed.

• The outdoor ronldulal noise level In suburban and urban residential eommunl- •

ties serves the usefol function of providing speech prlv'_ley between neigh-

bars. R upbeats that eo_ldoratictls OFapoooh privacy rcqin_monls will sot
I

the lower limit of a dais rabth residual nothe invel In sgch type of community,

_. • The limited avalfohl_ data from community soles survey0 coeductcd over the

p_at _4 yoarB paJlcuton that l[ttth thcroaso has occurred In the residual noino

level, except whore/and ubage has changed. _oro such change has occurred, i

the noise hal ge_rally Increased, prohably in ao0ordanee vlith the expected

change between I_nd use cu.tagorins in Tabth g-g. ouch aa pie. 1o dll from qutht

suburban reaidantial to urban rBsldantial, or plus 20 (IP_from quiet suhurhan I

roaldentlal to very noisyurb_n reindentinl, A efhmlfinnnt spn_ad of nothe

has occurred In this maramr hacauso of the largo growth of urban and mub-

ttrbarl lxl_a4s, _ed their pop_iatinns, in the last :_0Is 30 ycgre,

• A significant Increase In noirJo in the past 20 years has z_aul_d from the rapid

growth of commercial .valatinn and Item Its a_c of Jutaircraft that are about

10 to 20 dB nolathr than the older, smaller pt_ten er_glncdaircraft, A somewhat inBae

hat still _lgnfflcant, inerea_ In no/no has _saltod from the eonsireciitm and

sac of t'lce'_ys located wlthfo urban and suburban _eldentia[ axons. ]l Is c
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o_tim_tcd that ut lua6t 2000 I_qIJtlrC re[Ice of urll_tn _nd _uburb:m _ro_ havo

bccn eovo_ly imp_tf:lod I)y rl_iee from thcHt_ two _|or _lour,_os t w_th [o_ur

dogreo af Impact cxtondl_ over _t mu_)_ Jargor a_a.

• _c r_pId [llcrc_8o In tho ust_ of Iiotsy ro_rcal_on_l ve[_[e[tt_ _nd ]lomLt lllwn

oare equipment powered by l_oorly mull'led _ntcrn_l conlbuBHon (_l_gtnc_ hll_

_ontr[[luL_d to _ol;J_ In _lcth ",v[]dcrnc_ :_rczt_ _tlld re_[dcntl_[ n_[ghllo_'hoixltl,

• Th(t _om_l_lnlty z_0t,ctl(Jn zl_lo b_d cTi Ihu nor_:tllzttd CN E _ appc_tr_ to _['_u

rca6op_b[o prelll_t[on_J of corflrfiun[ty c_nqdalr_t_, with 90 l_lrc,_nt u_ the' d_t_

• Th_ d_ _ndl_lts_ _h_t n_ _unltntt_Ily re_on _zllo_ll_ he c._pc_tt_tl '_[_n I]_

nor/n_l_cd CJ_ _ _ tire _r_lz_d_g no_e9 _ _pprll_Im_te_y 2 dB _v_ _hc i_y_

_t_lrud_ng _eo _q_t_ _h_ei _vel_ _lpro_n_t_y }.8 porcen_ o_ _llc _lo_tl_ll_

• _ _vory m_Jc_ _rd_r_ycd _ n1_ _.__114_ pu rccl_t _ _rdy _z_ _[ttl_t_ _ or _o_ l_l

o.l_ _t_oycd_ _

_nd the ttppro_mate pcr¢onl_ of th_ poi_t_an _v_ry t_uc_ _tnt_y_ _ _J

_on_y • l_t_lc _ _r _ot _t t_ _oy_J _ l'rom th(+ L_ndon _llt_d_ _ro g_*tt_ _n
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T_bie 2-2

SUMMARY OP E_PECTJ_D COMMUNITY _ACTIC_ AHD APPRQ.%']MAT_
ANNOYANOE AB A FUNCTION OP NORMALIZED COMMLrHIT¥ NOISE

EQUIVALI_HT LEVE[,

Approxl_na_ DJlfe_enee
BetweenNorr_llzed

Expoc_d CNE ,_,andAve _ge _ay- ,_pp_xl_te App_oxJn_te
_rnmunlty timo _aiduJll Nolee Pereen| Percent

neaetlon Level (Lg0) In d_ Very M_ch Little or NotAnnoyed Annoyed

Mean R_nge of Data

No _aotIon 7 2 to 13 20 45

8po_md[_¢ornplalnt_ I1 8 to 13 _0 37

r Wtdeap_ee_J¢omp_[_ta 17 1_ to 24 37 2_

Throats et le_! &orlon 28 23 to 29 60 14

Vigorous e_tion 33 28 to 39 87 7
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TRANSPORTATION SYSTEMS

Ono of tho most nl_*nII*i_*nt bypr(xlucts o_ our [ncro_I_Inl_ pol)u JuI[c_ _ncl e=onolnlo

gruwth [_ th_ Jnor_llth_ dcm._r*iI fox' Impruwd mcdoa nf _r_nBilor_t(Qn. Th_su d_-

m_l_Ll_ h_vo h_*_n mo¢ by tho dewloprrl*Jnt of moro _fl'Icthllt, g_rd_r, ar_J l'_*_r it*Ins °

por_tlo_ J*y_toms, q1_ t_n_por_L[(Jr* IndL*_L_ x_pr_n1_d, in _ot_I, _]ipr_thl_t_[y

_4._ pe_c_r*t of the _ro_ n_t_on_l il_Ju_t In l_J?O _nd _*n]lloy_i[ approximately I_.;]

_ pexaent o[ tho tot_1 J_ox _foray. T111_ m_jor s_tlon _f th_ n_t_onI_ e_c_l_my I_ (lurlr_(I_

for th[a :r_pox_, _ the _um lot_] _f Liz_:

! -_ Cornme_thl _Ircr_ft _nd _Ir[In_ Ind_ry

G_ r*oru| _vlntlor* Industry

IIi_hway whthlo Industry

_llr_,d snd Ulrlmn rn_la |l_ll_It thdt_n1_y

Commerc[_l _h IpplrXg Industry.

Tho _¢onomi_ ,_tru_1_ux*ooI"thlJ [n_tr_ a_l th_ gonur_| d_vJ_Ir_r__r*d m_n[tud_ of ,

th_ txnnsport_tl_ m_rvlc_ provld_d _r_ H[u_t_d In F[g_xx_ _-15, _nd the r_pld

i]_o_h _*_ l_wr_| _gqn_nt_ _ _t_e tx_x_por_tlo0 _y_It_m _[nco |950 i_ _um_r[zod in

T_b]_ 2-B. V_llo th_r_ _ra rn_ny _mport_nL ac_r_o_ or In_rusIv_ noise, _r_n_p_l*L_t1_r*

whthth noi_ t_da b_ do_'1_[n_u mo_I* r_[dortt[_] _i'_. th _ot_ th_ c_mul_t[v_ _f_cl

of G_e [nar_ Irl no[eo Intr_a[on _y |ran_porL_Ithn wh_cth_ Is, to • thT_O t_x_nt, r_=

slmn_Ib[_ _or Lh¢curz_nL gt_p_*| ¢onaorn with nol_e, q_lll_ _[u_u_lor* br[ofl¥ Ir_at_

th_ gonox_._ naltiro of |_0.ri_porI_Lthn sy_b_m _oI_0 _otlr_ _nd con_Idex*_ their Qv_*_ll

_mp_c_ in the United _a tod_y. A1r_r_[I, on_ o[ th*_ mor_ dom[rmnL ¢_rco_ of" noth_

_* [_xtho |r_por_thr* thdu_Iry, wl][ L_ con_Idor_d first.
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Tab[o 2=8

GROWTfl _ THE TRANSPORTATION SYSTEM_ 1950-1970

5o_rco 1950 t9G0 tg?0

Population (Inmillions) 1St IBl _01

l_nscn_r Cars (Inmtlllon$) 40,4 6f.7 t_7.0

i_ Truvks and l_sos (InmIlflons) 8.8 12,:4 19,4

Motocycfon (in mffflona) 0.45 o,51 2,6

, (llIghw_y) - _gist_rsd

_'_ Motorcyclos (InmfJfion_) f,0
(Off-road)

SnowmotllJc. (In mflllons) 0 0,002 1,6

2-3 EngIne Turbofan Aircraft 0 0 L, ]7.1

4-Engine Turbofan A/rarer o 202 ' 815

C.C.era I Aviation Airoraft 45,000 75,650 12_, 900

Iiallcoptera 8,_ 830 3,260

CommotcJnl Aircraft

The fnoren_ In aft travel durlr_ tho ]ant tiocadc is oJosefy r.Jlated to tho thtrtxhlc-

lion nnd growth of the commorcthl Jt_t nfrcraft fth_t. TI_O advant_gus ,if Jut-pm_vred

pa_sangs r a_rllfanot; havo led to tt grudual phasing out of tho oJdor prol_lJer-drlvcn

OOnlmorcia| afrcrnft. Drily tt small purcontago of plston-poworod nit'craft now romsdn

In the flettt, attd the turboprop airorRft in tLse aro prlr_nry short range twin-engltto

,_: typos used on fight trtifl'io rout_tl, Thero war_ tl total of 10.7 mlflloS oporatfotl$ of

¥ oommoroflll v*lrcr_ft in 1970. h|l]itnry Jot aircraft, no1 t;otlsldor_!d In this l'o]ltJrt, Ilavei

_bout olin fourth tttl ma_y oporat/orm. Duo to thin fowt3r {ovol of Ol)erLttion and the gotl-

orufly _sn_ol_ |c'=atiolt of most mt]itttr$ _frflu_ds, t_o _O_SO Impnot fr_rn inllltary nlr-V
• erupt if:;aubst_ntlally _oss thzn for commercial vAr_ra_f.
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Fik'ure 2-16 summnrlze_ th_ category of commere(_l f[_ed-wthg alror_ft th lol_s

Of type, _pplteatthth pasuen_or ce_eity_ s_d range of typlcal nolss thvo[e. ']'no orlgthal

commeroth]. JoL _Ireraft wore powered by turbojet cngthes, '_ese engthoJ ]_ve _ell

_rgsiy replaced by quieter arid mo_'_ powerftll turbofan englnen, The now typeu of corn- i

mercl_| Jot _Ircr_i have _ccntly been Intredu_ed t_wl are po',vered by advlmced Ioeh-

no]o_ _rbothn engthes thal sre much more powerful and q_thlor than eltrlior engthos,

Although the ¢urrenl V/$TOLafrcr_t fleet is lnho_nfly part of both ths corn- i

nmrc/_l and general nvthtthn fleet, its unique cu_btlity of o_raling from small air- !

fields or from urban centor_ tends to dtstlngulah it in term_ of nolem impact from the '_

rvmathder of the nvthtthn tran_pertatthn tnduatry. The present V/STOL fleet _ons(sts i

predominantly of hetthopters.

The STOL fleet is not yet a algntfth_nt reatlty lint Is currently undergoing consid-

erable Federal and thdustry sthdy. The principal ob)ectthe of STOL aircraft is to move

much of the thterc/ty air trsnsporl_tthn (short haul) away from the eonget_ted ira)or-

hub 0.1rpartet and to'_'_rd urban communities, Ten_tive noise goals have been pro-

po_ed for aircraft operating from the projected parlpher_l STOL ports, but as yet a

communlty-compatibth nth_e go_l has not boon defined for Ihe IntrI_oliy hetlpart_ no,_'

in operation or for those thai w(ll _erve as tltty-feeder tsrmh_ls for the STOL port_;.

Figure 2-17 shows the typical et_eture of the present and proposed V/STOL fleet,

the typthal rungs of noise levels for these ltlrer_tft, and their ntaJor applications. Of

tho current letal a| 3260 vehththn_ npproxlmlttely 1900 are batl0tl li_ ttrban _tre_s, Tile

mo_t slgnLfthant thcreaem of usage th recent years has boon by civil government

_gencios. In parithuhtr, the number of city police helthopters is rapidly therc_ing_ x

with a total of about 150 vehicles in present use, Conlmer_tnlly operated helicopters, i

currently abner 2_,00_ _r_ predomlt_tly _aed for ebarter _lr i_srvico opor_tthns, with

only about L5 vehthle*_ on rek_]t_rly scheduled [.tr_oity air c.rrthr rou_os.
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Cgmm¢l¢_l AircsJft [

• Shcrlla • _d_umlo • Long Range • Mudium nJng_ • 5horI Range
MIdlum RIngg I.ov_ Rapl_ • m747 • DC_IO_ • F_27

• • 8727_B737 • B707_ B720 L_1011 • C_I_O

i 1174 1163

_ 7128)5

.i r-I

Typical No_ll L_wl5

_oach a_d "fck_aft NO_SlLevelsI_lisur td i¢ ]_ _._1

_© 105 103

_ _ 7o

Fik_ro 2-16, Char_ctoristt¢_ of Commurclal Alrcr_t
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Jet Ai_taft

The IlolSo a_soahttod with Je[ aJrcr_t Io prhnnrlJy ,_+lll,][_tod _)y |hu ]J]'oQe_]_lt_uthai|

I_ko p|_co bolh within and ou_ldo tho enable. Tno +J_mlll:_nt _LILZJ'COU_ Jl[+l_e Iron1 tho

_x//z*l¥ turboJr_t ungino_ wl/s lhe Jut ,lols_ _xzez'_ted by the turL4z]_nt zll(x_n_ _f t]l,_ high

ve]ool1._, _x]_auzzt Jot al_l tho _ur'Poundlng _lz'. _-:ollnd iJi+'_u_'J_cro+t_e_ r_p_dJy w_Ji tn-

_re_ztn_ J_t v_oclty_ Ih_re_oro. hll_h n_lao ]_ve]_ _z'e z_Pl_lulJ ivttlL the h_h I'_lo_ly

oxhv.us_ of turbo_ot o,lglnOSo

!! Th,_ turbo[_rz _n_lll_lz that h_ve zell]_ced thu tu_Jo ot_ _l_r _tth_[_iztllL_ uL _hlLiJZ_l

_(s _lOJSO_erz_flls bv_u_o th_y tnk._ Itl l*q_ez' i]u_ttJo_ of _/tF _llEI _]_l thl_ _LIr _ Io'_er

)e| velocIHc,_, _lov.ov._l with red_zc_d I_vol_ _[ J_t nr_l_ _/nll with Ih_ Iil.'p_d sl_

_ pov.,_r of th,_ f_z_ It_ whinu w_s o]ov*l_ud fron_ _ _llnd_ry tll _z pr]nl_y _o1_o

_mlr_e. _z*tl_ul_rly/or I_lzdl_l_ o_"_Zpl_O_l_h prn_,r.

Foz" Iilo _ouF-ollgin_ turbofan _lp_r_ft+ i+ow+'rodby eZlZly r,lo_,_[z4 i_[ turb_r_ Pn_n_.

tho en_illO Ihp.ls_+ _llcl Ih_ I]z_ J_t _x_lau_t voll_lty+ ]_ ]Hl'.h,_r duping Z.%_'JrJIfth_ln rJup_n_

_]_ro_ch, C*orl_loquer,t_yl tho Jow [frequency P_._z"u_ U_ j_¢ Is _l_ll]tlt_nnt[y hl_h_r _t

t_k_otl than at _opro_C_l. I[ow_v_rj the hJ._h _rz_quen_'y_r. n_l_,_ t_, rcJ_HvoJy Ir+_na[-

t_vu to o11. !,q ]_owe _ _ellhlg _zd fhl_s b_com_s a]01L_'J___1_ir, lnl_nt at _l_ro_l_ ilil_[llu c<lno

dllic41_. This ty]ze o_'a[ropa_ g_nez_l_s hlgbox +_l_ ]uvol_ Ul_n _u_t uf tho rtircz'_f[ In

the ©onlr.lo_'_l_l _eet torl_y. FoZ" 01o two- to thr0e-_r,.qln_ tu_bof_lr+ z_lx+_r_l/t, t]l_ j_zt

no[_o Ill _owop b_cxzuse of _ltghtly redwood Je$ vo]ecl_lo_ _ll_+l_llu I1!_ 'L [_'oq_orz_y _

no[_o l_l ao_ldr_r_bly redu0od duo to futuJ_zllent_l [m[_x'o'/,_x_l_ _n flirt flo_l_ll,

q'h_, n_w I_lng ?47 l_o_p°e_zglx_ lurbol'an i_lrur_t _z_ ilol_ore(I _,), ilew Iochno]o_y

engiP_a t}l_t (ll0orpor_to 8e_z_l _llvrlnc_l_,_ll_+ with r,r_pC_t Ir_ pZ'flp_l_lOZl o[flcl_ncy

U_d z_du_d no_.e gel_e_t[olh '_10 ]OW Jot o_hllu_ll v_l_c[ty nlt,[{e i_Jb]o with th_e

n_w orzglno_ h_s re_u_toll In _ _s_gnifta_z_t roduotJ_ lr, jut n_lso _ that _1_ no,so now

_" doz_[,l_e_ both [/urLr_ take'off rind i_ppz'r_c]l o[_eratlO,l_. De_plto 11_,_coll_£+_, l'l_h]o



thchnolc:gica] advnneoB _.corpora_d in the fo.n dcBIb,_ , the dlaoreto frequency tan whine

for_s Lhe mnJor cbBt_elo to ach[0v[ng alh_lflcalll nol_e redttcilon. Tbo .owes| |hr.&-

ermine turbofan widubedy _lrcraft _C-IO and L-10tl) use atmiiar engines, bet with

I_dditlon_[ Improvemc.t_ In _n noise reduction. The net rllattlL Is _ I0-F.P_'db to |3-

EP_'_'dD r,Jdttctlo_ ll_ noise fop thes_ latest d_Mi._,a ov_r th_ earlier ttirbofan _tlrcz'_t,

The noise |_vel In the inter|or _r Jet airorRfl is domln_tied [_y _ iI[fthr_l n_l_e souroe,

13sedative i_eae aircraft |l_'ed at high speeds, the presstlre _luciuatlonl_ g_nei_tcd by

the t'dr bo]en_ m thing th_| o_urs I, the boundary [_yer bet_veoh the _.[rc rafl ftt_e[_ge

and the _rr0undthg _[r [)e_onles sli_n[flcunt. T_oee fjuc_ut[or_ oauae the _;ue]al_e

wal ]el to vlbra|_ and redlat o noise I1_|o the &l r©l'_|t Interior.

The growth oz" _emmu.lty noise levels du_ to comm_re(_l _lrc r_t't operations is

elesely re]_ted to the Introdu_tion of the commercial Jet a_rcr_t _n 19_8 and the growth

c_i' &it travel dt_ring the [o[thwin_ dec_de. Flrsl, the j_t airoraft were nollSlcr o_ _p-

preach a_ takeoff tl_n piston-engined aircrnft they replaced, _ecoed]y, _[though

the number of m_Jor nirport_ h_n _r_roti_od only slightly BInca the iato |950'_, the

quantity _ed |roqu_.oy or II[r tr_'/o] hs_ growl_ many tl_ClS over, F[rm[_)'_ v_st .uw

re8 Iciential communities _avo been 0_tabl|sbed tn the vlotnity of nanrly a|[ b_y i*_rporta.

This ©ombirmi[_ ot ezpaedt_q nit tr_ved and z_nidentl_l growth _a_ ra_ulted in a graw-

thg alrport-©otnmlll_lty noise probl0m.

TO a_BIS the @|[Cat o| a|ror_lt 0else on the community, Ibo prey|curly doBcr[bod

NEF method h_s b_en widely used, Thia methed_ developed lnttJ_lly _ r_ l_nd-u_c

planning guido, glve_ tt single n_ml_r rntthg o_ lbo curn_lattve noise protl_ced in the

vt©inlty o_ _n _[rport by airor_ft o]mr_tions, t_klng into acocgnt ft_otarB such as th_

total mix a[ aircraft utiitztng the .Irport, s.bJe_itve neise level# gone rated by o_eh

aircr_t o_u_ flight paths, ttnd _umbor c| opera|tons In tiny _nd night perted_, Cen-

ters of constant v_luea c_ the NEF [r,dox provide • me_surc of the ¢ot_l impacted
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eroa. A crJtarlon levfi[ of NEF*Q0 Jfi normally.' ueed to Indicate the _pprnx[mat_ _ (_tnr

boundaz'y of tho lmpa_t ac_a. NE F-30 contour_ nro shown In T_'lh'_r_ _-L_ fo_ _ z_ilro-

aentntlvo onQ-nm'*_y _l_'port and aver_o Commercial _lz-cr_lft flet_t mix. ' For

_tmplicity. the atrcraEt aro assu_od to opo_zb_t [_ tht. o_mo I][r'JOtlL_ll Im t_lo atngh_

runv..p.y t and tile conto_ com_tnes L_ _ff_ots of _kooffe_ _nd l_Lnli[n._. O_tl_Ltlon_ Ily

four-engir_t low-bypllls-ratIon tt_rt_of_h _tand_rd a[_crMt {_oelng 7D? lind ?_0.

McDon_eI-Do_g)_.s DC_8) IZre re_ponetib]e for 6_ perce*nt of the ¢_¢1tl Impact ar('_t_

while comprising only 23 pez'een_ of the total number of operztLtoa_.

. _ Heli_oprer_

T_o holloopt_ F [u _n[quo [h tha_ _tH notso _i[[natu _ I_l t'hal_lcL_ r t _t [_iLlly dlJ'[e _ent

_z*om Ihat of _|| o(bor _omtnon hOllO gonuratoz's: _ dI_tin_:tlve_ _ow frnqiJell_y throbbing :

[hto t]lo p_ll_tnl_r Cabin or into but_din_B b_cau_o e_otJndoin_t_latlo_ mothod_ _t'o

notably Inefflolent In t_la low f_'eque_y _e._o. Thl_ pl'oblem 1_ lu_)l_r onmll]ic_d

by tho fa_ that |L_WfPequoncy mour¢_ propa_te_ th/_ou_(h Iht_ _tmo_llbel_ morit readily

i thaa hl_l frequency _nd. Thu_ holicoptor _oiso _an be dl_tin_ul_tr_d _t _rent_r d[e-

t_ncoa Ih_ln mo_t olhttr _o_¢ce_ of equ_| iiC_lrC_ no[._o Le_wl.

In,riot _evel_ for Cotnt_l_l_l Jet Atr_tafl

pasaezlg_l*_l o_ _el alr0ral| a_ o_p_eol] [o moderately high no[_o [u'vr_l_ from lh_

tL_et _f bo_rdL_g[ the _t_cl'_f_ to lemd[_. TtLo lnl_r]or novae Jel'_ls d_lrl_g _:rl_l_._

I typically _o from ?9 Lo 88 dBA. depending on tho _at l_)cat[o_b with a tyllJ_l vuiu_

of _2 dDA. Durln_ _koof_ r and landing operntions, lh_ hollo lewis aro up to t2 II_A

A JLmplJ_[od _athod f_ el_t[mlZ_[p_ NEF conto_rs_ tot u_o by p_'_lo_s wtlbo_t

toehnJc_l t nzlntn_ ta ava_lablo from the I_partment of IlOUatn_ _nd Urban D_t-v_Jopment, in 'lHo16o Ais_oaszne_t G_ldls|i_e_s." ]]eport t_o. _17_ _u_Js_. 19'/1.
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RaprelentatlveLargeAlrpert (1970}

Commercial NumberQf •"l'olaloperations.06.3%of whichoccurduring
Aircraft Type Operztlons/Oay daytime(0700.2200 hours)and13_7%of which

occurgurlnsnighttime(2200*0700hours}.
B727.fCO,6737, DC.9 T40
g721.200 40
8707. B720.DC.8 1(_

20 DC.8(Blratcho_) 18
g747(Jumbo) 6

._ PropellerAircraft _ TotalNo.of A_rcraft

368 4 EngineLaw BypanTurbofan

i 10 NBF 30Contours

_ Landing_ _ Takeoff

20 T I I I I I t I I I
GO 40 30 20 10 0 10 20 30 40 50

Oiscaflceto l"hfe_hold Diz_tante from BrakeRelea',e
I(XX)It 1000 f(

Flgttro 2-18. NEF-3O Conl_ra for Reprasenmllve (Single Runwzty)Airport



hlg];er, but oaiy for Periods of up to ! ndnute during each operation, Tho noise levvl

Innldo many ho_[coptors rnhgeo betweon 90 and 100 dHA, x_prooentlng J_doflnitv rlok

or hearing daxTtal;(i for tho constant traveEer,

(]eneod Avlntlorl A[rcra|t

Geoeru, f av[ailon refors to _if olviilen avletle, acilvlty othor than lh_t of tho com-

r_r_lel ttlx" carr[ors. WIthlil this broad dofilILtlon_ go,oraL avlstlc_ Inci_doo a wldo

_" "_ vnrlety of alroraft used; Figure 2-19 Isumrnarlee_ this fleet mix and p_v[de_ Infor-

mation on th_ t_,mbeF of alror_ft and WpJc_l range of no[go levolB producnd, The

lw ge0oraf avlatthll fleet h_lj grown ra pldly during the la_t 15 years _od wlll ct_t111ut_ to

do as for tho .ext 10 [o 20 years. During 10?0p fileso ;t[rci_t flew an e_t[maled 25.5

ml)i[ort alrcrilfi bctxrB, cood,cled 153 miilthrl operations, sod curried a toni of 2_0

mi[ilon p_aBongerB. Tha compeaitthn of t;le flest ha_ ohangod over tbo last I0 yv_ra

from mo]st|y am_[i, slngle-vng[ite propeller types to a mare compbJx fleot mix.

Tho t;oi_o _|soc|_ied with genez'*tJ _vletlen propeller _Ir_ra_t, both p[slen _*nd

turboprop type_, is pr_uood prlr_rlly by _e propel]ors, wlth dominant fundamental

tonea typl_lly in the rnngu from 60 to 2_0 Ilz, lltghor harmonic toim_ may ales bo

e[gnt_lcant, dop_ndlng on _o propeller binds shape and operating condltionJ, 'f_s

brendband and dtocrote frequvn_y noise 8enora|od above app*_ximateiy 250 liz consists

of _lgher propelJ_r noise harmonies, d[s©rete frequency noise from G_es_glne and ex-

haust, and (_xh_u|t brmdband noting.

The holms cbaracterlotlo| of _t -powo red gunvrul avlu*tion alrcrufl, or oxecutlee

_etl, _rn _lrnll_r to thom_ of oommorola[ Jet nlrcrg/t, AtthoUgh tho englne_ its much

sm_llur fl_tn thooo u_ed to POwer oommerclel Jet _Aroraft, ilm _vz nolSe levels ar_ com-

*¢_ parable to tho_e o_ exiailJi g two- _i_d thro_-e_tglne [urbothn ©ommorciaf Jots, ilewsver,

some i_ec_nt sxocutivo _ota sign powered by |t_rbo[an el_nes w th _uhstargtl_ y owor

_v.rd levef_*
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The o_erator or pas_engor In a geoera! nviatlon l_ropeUer a[rora[l Is auhJeclcd to

nolne lavel_ of _b_t 0QdBA, which {s _ Io 15 dB hlgher Lha_ Ln_ commarolal Jot,

The_ hlgher levn|s aro the resull of t_ tyl_cal cioso sp_o[ng af ongl_es _nd pro-

peller_ to t_o oo.bI_ a_l _o sm_][ 8_o llnd wolght allowance for _._ou_tlc IrelltmonL

It, l_Onera| avlAtlofl a|rcr',ift. Int_n1_.| icveE_ il1_[de oxecuLl¥0 J_tBaro com_rabL_ to

Lh_0eIn ,_o_m_rolal _e_

Hl_hw_y Vehlc_is

]llghway vehlcloa In_ludo aut_mobllon, truck_, h_sa_. _n_ n_[_lcn_n_u _nd utllIly

! V_hlclol. Motor_y©Zuuare Lr_d in lhn dL_nLo,1 of rec_'_iL_Ion_'nhlcl_B. Tra_l_

: | B_udl_s of hl_w_y v_hlelo u_a_o In typlc_! ur_n _re_s _h_w UI_I_bout L_G0Io 2_00

Iril1__._s n_do by automo_t|o dr_vers _r_dp_eng_r8 ovary d_y fo_'ewry |000 l_oplo_

whllo _0._ _ 400 t_0_ Irip_ _re made for _very 1000 peoplo, _pprox[m_tely 40 Io 45

p_rcoiiL o[ _o _atte_ te_l_Ir_te in roalde_tl_| _r_s. This u_b_n Irns'e_reprcsonl_

_boul _2 potent o! tha o_l_n_ted _ blllIon hI_hw_y-vohlc_o-mile_ traveled Ill Lg?0.

Jevell for hlghway vohlclo_ ar_ numr_rdzed In Flg_ire _-20.

Th_ nol_a Jow|_ prod_aod by h_ghw_y voh[_lus _ be _|Irlbul_l go thr_e m_Jor

cau_B_

I. Jto|llng stock: CirCa and go_r[_

2. Pro]_|_1o_ sysLer_ or_glr_ _n_ ro_ted _oc_orle_

,_, Aorodyn_mf_ _nd body nol_.

Tlro0 _re th_ damln_t n_I_ a_rce _t _eods greater _h:_n_p_roxlrn_lely 50 mph for

boLhtruck_ _nd _ulamo_He_. Tlrenole_le_olaincro_wlthvehl_l_oed_nd_l_o

• dupen_ t_p_n _rlabI_s nuch _.atho road n_rf_o, _xlo lo_dI_g, Ire_iI d_al_'_, _d wo_r

co_dllLon. C_n_e, in _fly or the varlo.hl_B _n r_su[l In varlaTio_Is In _i_ i_vol o_U_

i ._-sT
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to 20 dB at constant vchl©le npeed, Truck U r9_ Izre gn_rally nellie r than ttutonlobtlo
i

t Irus hocauuo ot thol r ndze and o_e_" doDggn oon6t ro.l,ts. E nglne genez'aled seine le
!
! normally the domino.at soles for trucks and _ut omoblieo at mpoeds below 45 and 35 mph_

I respectively. This noises is rzzdlated dirootJy from the ongl_ exhaust aX_J Intake open-

Ing_ and from the vlbx'_lb_ elzglne casing, The fhlrd esouroe of hi_*Nsy Vehicle no[so

: Inclndeanol_o pr_uoed by iurl_Isntaerodgnam[o flow over the body nnd rattlingof

!' _ |oo_ meohdnlcdJ p_zrts.

Aulcmobtles eoJzstftuto the [_rgeelt ntzmb4_r of hlghwa), vehicles, i'thfle net ns

ilolsp ns t_o_, buses, and motorcyoJos, their total contrthtzl[o, to tho .ol_e envlrott-

mor4 is slgnlflczLnt duo to the number 1,1 nper, xiion - Bf _lllllon in 1970. Of the ]9 tnl_- / .,L i

i 11on tru_ks th op0rat[on, only _ Is 5 porco.t ar_ powo_d by thosol engfno_, liowovor, I_._v i

i tho/,o IruckB are goll0raJJy Bto _Odl] rlolaler thnn gaeollxte powered trlJoks and 12 in ]B I_ "'_'_
i

dB _01dlor thml aulomobllos. DUO to their heavy r_to of u_agc, tr_cks prnduco nol_e

[ levol_th_ttendiolnoroa_endtht_nk_p. This situation fs worsened by the tendency

to c_rbaul tr_ok_ with replacement mufflers thztt JZrO l_srlnr to the original equip*

_cnl. Flgt_ra 2-_I s_m_n_rlze_ the domlnant no[sd aourcoa _or autol:lobUsa and t_cks

' pad _nd[c_tes _ typlozd e_mpJo of nola_ lea'sis for ene.h source component.

Uttllsyand m_tnton_noo t_ck_ oriong_nor_te _ unique noJse sly'nature because

: of the _uxllfa_y _ncttons thoy perform, T_o noi_c of ths g_rL_gn truck durln_ Its

_omp_ctlng operallon Is the ol_saJo ex_mpl_.

Although buses sl_ro mtmy b_pio design _kar_otertatlc_ with trucks, they nre

, gnner[zl_y quieter due to their IncreJZsed pa_kaglrzg _pace _*!,'hlok allows _rgsr nlufflera)
h

slid e_oJoaod engine oomp_zrtlrl_nt. At highway J_peods, _saon_0r btlsos prndu_e noise

loyola primarily in the 60 to 57 dBA range nt 50 foot, 'Z_le pedo_,trl_n s_ndlng _1 the

; CUrb experiences comp_irable Jeye]_ as the b_S p_eaO_ him during low speed accelaz'_it Ion
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HighWaF V_hicle Nois_ in the Conlmunity

Whleulnr t='=Lfrtc _;ener_lJ? u_tablla_ea the r_s[dual nolae JuveE_ In most urL_m

_nd _ubul_a eomrnunltles. 3111Bre=lldua] i_Jsu level va='lou th£ou_ho_t (_m d_yj

b_od on tho _.vo=*s_e dunB(t_ of noise Bourco_ In Lt _lven _(Jlltl_lunlty, Ilov*'_ve_*I in tho

|mmodJ_to ¥1c[_lLy of _ rrmJor art_rl_.l highway or l'reov, ay= tho no[8_ 1o¥_] [B muoh

hi,hot. II_ _clu_| vaJu_ I_ du_ndozlt tlpon L_f(¢ flow r.zt_j nvun_Ko whlcl_ aphid I

_st_ncu to Uio t_t[o l_n¢_, _zld th_ _t[_ o1"t_l_B I¢__ulnlnobllo_ o_ I]1o hf._h'_, Fu_

u 13'_1_1 e[_ht_Jano r_o_w_yj _yo_r_ d_.y_lmu t]'_ffJ_ flow rat_ _n I_ on th_ o_rlur _

6000 te [0.000 vohl_]_ pe_* h_r. F'o_"thl_ ¢c_dlt_n_ th_ m_ll_n no_o I_vo_ _olld tOO

F

ii 3"yi_ic_l median l_(f[_ nol_e lowl_ nonr _ nt_Jor free_'_, _re _nLzl "/5 Io aO d nA _lt

_00 _a_ _rom _e ro_d_'_y _nd _mut 60 t_ 65 dR_ _L ]000 feet. _

n_l_o=_ from Ind[vidu0.J I_cks_ o_r_ and nlotoTo_'_]e_ I_ _'e nOtl_LJJy |5 to 25 d]lA

fJow r_t_ typt_l for £r_ew_.vs, tho_(= IndlvJclu_l e_ng_o _w_ta a_'ll ]o_ dl_[Lq_h-

ab]_ t'_om thu ovorall roar _f Ih_ tota_ _z'_l_ _[ow.

I_fer_¢ Leve/s for the Pas_en_r

_t _l[B_l_v_ _p_dfcl t;m hl_r_¢_ _a[_o _w]_ in t]lo mILJO_'EIX o_ t_ J_t_*_urP*in_rlcan

! _n_ _tw_n 70 _nd 82 d]BP,. ]_owevo_ t 8or_ or" thu _nl_[] cu_ wlt]l na_sy lilt cut_d_-

I t_oners_ o1' wlt_ th_ w[]ld_w_ open= _orm_,lto _nte_'_[ _oIBu J_wl_ In Ih_ _11_o or _1_to

i_ _IU_ "No_=o _mee_ment Guldo[Inea," cl_ reRardln _ _p v=z]ue_.
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90 dl]Ao ]l_sue, bY vlrtuo of lholr roflr one[rio (Ioalgu _znd [tdcqua_ _[lo'_'lincc for In-

torior _ou_d ]_Cl_L_O tr_t_t, p_'o'/Id_ Interior .oleo J_w_s I. t_l,_ r_t_ of 72 to

Recreation Vehicles

l_ocr_l_l[orm_ veillcJesj _ dolincd horu_ I_it_d_ _.l[ typois _r mot_rcyt_ioH, _lno,_-

raobl]ell I ztJ]-torr_in vtthi_l_e, ztntJ pJ_r_t.'o bt_ts, Thor_ _l_la boc_ _ rcmnrk_bl_ _ro'.vL}l

_rt tht_ _lm|_Jr o£ _ho_lu v_hie_t!la [rz i_1o l_,i_| It) to 2Q y_ltr_ which [_ _ rcl'Joc_lotl of` I_o i

LTro_[_r z_m_.r,_ c_f J_i_ittrc tlntt_ _J of t_l_ _vltllabi[lty of" _u '/ohlcl_ _t zlttfilet _v_

[_l'l_O_ _ _ I

p|_ _d _z'e _l_rut_d _n ro_aid_t_ _t_d r_ro_zal _t_ T_I_ _u_bcr _ _x o

rnob_l_ a I_ _._ tod_' _r_ _poratc_ p_nzt_ r_ly _oz"p_o._lzr_ by _m_l[_8 _ nt_ _om_lu_

_r_' _ _unctlo_ o_ I_r n_o_ i]f" _porztt_oll_ For c_mpl_ iTmny o|f"_ro_t]_o_rcy_ltlu

_r,d s_o _r_w_bI_t_ _ro c_ll_tll_o or apc_d_ _f" _0 |_ lo_) mph hut ctro r_t _lt_ _po
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muffler in U mlag_ldod _t_mpt to pr_|uco mo_o engine power, C_ _ocondary. but _lg"

/l_l_llt, [mpoi'_nc_ in lhol3o whlcl_a Is tho no[_o r_dl_d fron_ thoir [.t_k_s i/nd _i1-

glno w0.||lJ. Gonol_lJy_ Illt_koB nro _ot _.llonecd _d englll_ nr._ _[thor i_[a[ly or

totaJ[y un_h[oldod, A_ _ reaull of Ihl_l llLu_, o_ BIhl,clr.g_ ltonlo of th_u vohl_]o_ _i'_l_

nolae l_ve|s n_ high a_ 100 Io 110 d/3A at _0 _oel. Pu,d[n_ Bt_to I_[_[_tlon to _l_le

tho noi_ produced by o_-ro_d n_zlchlll_ h_ c_u_d xn_nu/'_o_rors to _oduco t_lo m_-_ °

llnum no|_o Joyo|_l o_ v_h[clel In c_'r_nt prod,10t[on to 92 dU?,,

Th_ typo o_ iiICl_aUr_ vohlc[o th_.t ¢,rrontly _locl_ th_ _o_t _[g_lfic_n[ _o[_ ro-

d_l_tlon technology ill It_ baulc ong[nc_rlnl_ d_slgn is the _ulbo_]opc)v.,_red p]eiLsul_ _ !

bo_t, Tha [_woi. pl_.n_ on mos_ uf Ih_se bo_t_ r_pro_/_nls the mo_t offo_[vuly al[c_nct_d

_pplI_atton o_ the wldoly u_d two-_lroka_ [nter_] combustion engine.

• Moto_v¢les

Tho .ol_ luwls i)z-oducl_d by m_/lly motorcy_loa [ncro_o r_pld]y with _ul_[tl_

speed. Typical no_e l_./e]a ILt 50 _e_t tango from _ _o 69 dnA a_ 20 mph to 78 to _G

dl(]A _l 60 rnph. Ty;)[c_l nolllu oxpo_.ro Iovo18 _l tl_o c,p_Ltora o_r tango from _5 to

90 dI_A _or t_ q_let k[ghwuy cyole_ to 110 dI]A for the I_rge off-the-_o_d motoroyele_

_nd mod[_lod large highway motorcy_loa, . A ty_lc_! ex_mp_o Gf th_ ilrinc[l_t _nt_lb-

utlng iIc_r_es of nolae _oT rnotor_yololz I_ given In F[_zro ._23.

_ow_ob[le$

T_o nol_lo |OWlB produced by R_owmobl[el_ _r_ larg_lly do_ondent u_)o_l tho[r _0_

boc_o o[ _. Irclld to improved d_lgns. Curro_lt pi'odu_tion r;Lod_l_ _r_l goncr,_l[y In

the ra,go of ?_' LO8_ d_3A, n_eauLl_ed at I_(} fOl_t, _nder In_x[muin I_ol_e _o_dl_lonB, Th_

nolso levo! ot older or poorly muf_od m_h[nea r_nge_ fz'om _0 to 9._ dl_A, with raclnl_

m_ohlnea g_ner_ting Iowl_ _ high a_ 105 to 110 d13^ at _hl_ s_me dl_l._nce, Tho n_Ese

from now _mchine_ _orm_lly ranges from 9_ _o 115 dBA at _he opor_tor position bul
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Inlak0

TirOs

Subsouree Conlribution_

["i_ 2-2a, Motorcycle Noise Sources

can be hli_hez"on z'aeir.g machines, A typl_l exILmple of 5=e principal eontrlbotin_

so[zrc,eJ of notim for enowmobfleB t= summllrlzed In Flffdrs 2-24.

P/oalure B_t=

ThO maximum noise thvcls measured in o, recent atl rvtty of tL Jurge number of

pleasure boats ('ooth hzboard- nnd cutbezzrd-powered) razzged from 65 In 105 dBA =t a

dist=n©e of 50 feet, The lower limits of tills z'ange are ©reJ_ted by small cr_,ft (wLth 6-

to tO-horsePower engineP), The highest levelap exceeding lO5 dz3A [zt 50 toot, wore

produced by Inhrmrd-powored ski beals with unsullied exheuaLe.

• ]_ns'tne oxbousta era the main scores of noise for the hoala exhibiting the highest

; notho levels, On the ski bouts, which have la_e exposed engines= intake and engine

me¢z_nleXll noise aide provide a el_nll'lr_nt co_trlbolthn, The noise ievale of smeller

=-65



E nl]ine

Clutch _u
InlJke Track 3°9tel tl
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SubsoutCe Contributions

FIg_r_ 2-24, Snowmobile NolelaBourcea

Inhoo._d englauel aro typLo_lly lower; but th8 exhau_tp ovon Lhough _lelLsed ;Jndor w_tor_

iS B[[II Lho maJ(ir nolae _ourco, In tho mudltl_ll a_d _mallor outb_rd I)gglgo Nlzo_, So

ongirm and lathe, though a_c_slioally uhloldod, prcguco almost as much noise i_s the

O_DOBI*

'me typlcM noleo expo_w_oa for ope_tora of outboard bo_tn are ulao high. _10_o

expo_urom rango from B4 dBA for O-horaepowor IJglla(o 08 t_ lO_ dJ]A for _2_-

horsepo_,_r u_lt_ mo_uur_d at tho drlvor poaltlon gl_or accolaratlng ooadltlans, At

cruising spood_, operator lovol_ on all boa_ tylms (Inboard and ot_R_rd) z_nge irom

73 to 96 d_._,,
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_une Bull##, All.Terrain V#h/clo5 #rid Othor Off.A_d Vohic/el

'/h_ xt_Joz" Bou_ of noisl_ Ol_lput In the _*_muil_dUr of thoa_J Vohiol_ ooJlaldurcd

u_¢r th8 ¢¢ocealion ol_,_a_loa_(on IB p_dol_lnanf.|y oxhaU_l¢. ]_ocauP_ _ Ih_ un:r_hnJ°

J_t_d _Q.tu_ of tha_ae ve_ll_a aild thrill* u_p th_ ow_ra t_d Io _|t_rnp_ lh_ _hle'._-

mo_| uf m_J_lmulll power ot_put t_uBh tho ul_ of t_n_d _.d unmuf_l_d t_ch_us_

• _ Rail $yltlm|

Pall ay_teml _ d_f_ned h_r_ _a conatB_t,_ of:

1. n_Llroadl_ _ngdll_.oa_z'e_ht_nd_m_n_ort_ln_mdlLl_h_po_dlnlor-

oarm, _nd _rol_ey _tnel,

The oh_ract_rlst_ _f _ll _y_lt_ms _ _urnm_r_zed In Flk'dr_ 2_5.

App_oxl_ly 10,000 rreight and p_el_'e r trains ol_t_ d_ll_, h_.lln_ 40 _r-

day and _;'_nl poet _pp_o_lm_to_y _,_ blJllon p_a_n_e _ _ y_r ovc_r 10T0 mL[ea of l[ne_

u_ln_bout 11,650 _pld t_nalt _l_ _r_,and t_lley ooach_. £_h application h_

!i̧ _eq_l_d devolopr_,_ of _pu_ I_lized ve_l_8 _ysl_ms that d_for _[g_l_c_ntly Ln_l_lr

Rai/road_

NOI_ in _ilrc_d myatems I_1 re.de up of tha ¢ol_tHbut_o,s from _o_omo_Lw_ _.d tho

; t_n vobl¢lel that th_ _oo_motlvea ha,_.

ho_ornoLIvos, N_no_y-illne p_c_t or Lho _TI00U _c¢omotiv¢_ ll_ Is_*v_ce In Iho

• U_l_ed _tes In 19T1 _e d[e_l'-e]o_trio, and lho m_jorlly o_ th_ _orn_llld_r _exe

r
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Tzle s_Jr*_lL[ndora_ Lower powe_ndloenmotiveJ u•ed for Bhert-h•u]• and_ awl_ker•

in _llro_d yards,

The •nurse• of notes th a movLngdleB•l-othetrie L_omotlve are, in apprOXhnste

order of oontrlbutthn to the ev•rnll nolem leveLI

• Dthaol e_.11•u•tmuffler.

• DIoBel engine and a_rr_ndin_ e_e;thg, includingthe air intakeand turbu-

charger (If •ny)*

• Cooling f_na*

6 • Whuul/_LL in_r_etL_n,

• El•etrleal genarator,

An add[t_ol_l source of noise is the siren sir h•rll, which prodqo•a nolete leyoth 10

to 20 dBA greater than that from the othur eL_ree_* Tht• in ,nt a eu•tLnue.•Ly ept_r-

ated ,nurse (30 timer per hour ona typthal run). however, nl_dlet_tneeeu••ry Opera-

tion_tl a_ety the.titre and Letthlarafore exoluded from the above l[et, The eleetrthltl

locomotive draw• electrical power from Itt*overhead ]tne •nd, except for norse ge*L-

orated durthg braking opere.tlonlp Is considerably gnleler than lie dleeei-ole01rin

eounthrp[Lrt,

Train Yehlel••, Sthce freight and paas•ngnr e_trs hltve .e propulsion •yl_tem

of their OWn,the exterior ololee produced letduo m_tthly to the Intereetthn hetwuen the

wheel• and the ralLn. The magnitude o( th• hOle• dope•de be_tvlly en the eandlLlon of

the wheel• and tr_ch, oft whe_or or I_ot th• track [• we{ded_ _nd ott the type at vchiIJ[e

suspenelnn. Mndern gnseenger vehicle• with auxH[Jiry hydraulth •_etpenslon systems

in e.ddltlon to the nermlXlspring• can be nhoat 10 dBA quieter than the older vehththa

• • e.nd mo_t freLght c_ra, whieh h_ve only etprthgs. Addltthnal no[ee can be prC_d_eedin

empty boxcar tt eo_alr_In_ Loose ol_tl_letand vibrating ._ootthtl_.
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The Interior aolsc of paeaonb'_r vchicla_ la partly duo to atruatunl[ly-horna nol_o

I'rom t]_o v*hcol/r_dl Intal";L_tlo[I and th_ paa_lng at tho _hocl_ over r_ll Joint_l, Allt_flL_r

_otlr¢o [J alrl_rno _t)_o paaB_ng through lho car body and wlz]dow_ which hccomo_
q

moro Irallortant whc]l th_ tr4ia I_ i_s_iag Ihrotzgh _tlttingl_ and ttzatmla, I,'_'cltlt_d track,

proaent on only about lo pcrc_zlt of tha na[Ionga r_llrc_ld track mllt_agc, rnatorlally

rcdBca_ [ntarior nolao It_v_l_, but Iha iLmoant of waltzed track I_ being Inoraa_otl i_t i

tile rutc o_ only _lo00 mll_a p_r yt_ar (or lal_ than _ I)_rccnt l_Jr year I aB tho oldor uou- i

liona_ typa rcqulrea rt_pla_cn_¢nt. 1_ adtll[Ion It) Iho track r_oll_oB Inlorlar p_aongar
I

_ar no_o IOVO_ a._o produced by tho a_r _l_lt_Ion_n_ _y_tam_ _ !

]_ _ub_l_bal_ _oae_ rnan_ _r_mutar Ir_n_l cofl_t _ rflu_Ip_ua_ +_|_JctrIt_ t_ars I

ll_t op_ralo froth Iho l_ad car. _,_ny of _e_o _y_tum_ L_I[[IZ£_raoc[ortz_ hl_lL°_lpoc.J

_tlt_lpmcat with low tr_tck _olatt ]_','_]_, Tt]o In_arlor no_l_a luvol_ Ihon, I_ dopundan_

upon tha tHr condltitn_It_g ay_teltl, i

On_ othar ma_or _lau_cc of nol_a trom rallroad_ la [rzLklPg ol_ral[on_ in l_a-

tardar y_rda_ which produ_o tt htgl_pllch_tl _ound z_t a lavol thr_ can cxceed 1_0 dB_

at _o fact,

[/apid T_'an_iI SF_tem_

All lh_ rapid tran_lt/rall ayalam_ ua£* elootr_c multilllo-unit ralt cr_r_, do_lgn_d

wllh mahy (_xIt doora for railed handling of pasaan_ar_, largo wI_ldowa for ffo¢_l

vlelblllty¢ and lightweight _truc_luro to r_Bucu Ula o_orall [uad, T'na rc_uXt I_ that

Ih_aa vuhlela_ havu lascar r_ols_ [naulatlorz t_an r_[lroad i_L_Hang_r _ar_, _:4_pcaz_lon

I_y=l_ma ua[wr_.lly oon_la at_al _pring_ t _ddItlona_ oushlonlng bol_g pravid_d by

_t]ler r_ll_bcr pad_ or air otzahionlng a_'_tolllu,

Thara I_ proB_mt_y a wit]o r_ngc in tho ago of th_ ol_araUon_l whlclo_ of thia type,

_t_n_newer v_h_l_ _va b_J_to_ _u_pen_[o_ _ th0.11 tha older I_'pc_ _lt_ _hcz9 _s



alao _ curront requirement to u_e air _ondlUonod vehicles that alloy., all windows Io be

perla_tnently ae_lt_d, Both the nvw Ilullpenslon _lystt_ma lln_l tl_o Ill_aled 'a,llldow_; :torv{_

to l_rovldt+ Iltll_talltlally lower lewlll [naldo th_ r;ew tr_t_slt ¢lll'kl,

Tho range of nollle love|8 for luaJor noise itour_os _l_OClllt_d with r/all trnn_[t

aystem_l 18 |_own In Flgui'8 _-2_, 'l'h0 m_tlr; souro_ of nolJe I_ th{_ Interaction Iio_

twoeri tho wheolt; izlui ratl_l, Thll_ la moz'_ _or_oull I_ rlLil[d tr_l_tllt _lystoras Ihlzr; in i_t_l

il • 4_y_tamu l.'oc_u_;o tho trlLvk_ itr_ suUJoct to u much hll_hvl' r_to _}f _,_._tr, _hol' _lo_lreos

i_ o_ nol_;_ _ro _ pr_l_ll_;_on _ttara _r;_l th_ _ux_lI_r_' _qu_l_ll_n_ I_p_d _r_n_;_ _y_l_

,! #. l_ln n_o l_ _or_l[_ b_' o_l_ r _l_mel_l_l Ilo_, Iol_lly _l_ll_Ied w_h _1_ ',_1__ _1_ tl_

•/_rat_n_du_ed no_o I'rom elevated II_,_em_l_ _;td _e _l_lt_ _"r_|_t:_i'/_ty o_ con_l_ols,

i'o_¢lbochl u_ed _ol" i_olue z-aped _r_l_s_ _na_

olher _l_l_ In _lo_ _tloll Ih_ 5, o_i'l_ _rl _ofi_u_l_on w_h :t_ib,_:t_/_lv_ta_n_l_ I_i'_

ShiPS

!,
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First, _. uimpiifJecl overview of the rela¢{v¢' eontribat[_n of _aoh of the sourer'

_teKo_ee Is provided I_ comparing their eetirnat ed daily outputs of _.eoust lc energy,

Nmct. lhs sources are ¢.ornpa_d to estimate their rolatIve eontrll_tlons to Ihu outdoor

residual noise Level In tyPical urban residential areas, Thtnd, the souree_ r_re re-

viewed with Psspeet to their individual I_lngls-even_ lnLrq_t_e characteristics and thldr

potential Inlp_.ct tn iermll of community reaction° Pi_ity, tile opcrator/pasSenl_er

nolas envlrormlent Is revtt_Ned with respect t_ the potenti_d hazard fe r hearIn R damah'e

i and Bpco_h l_ler_er_nce. Each ef these vleNs prol,lge_ some _nsight into the relative

, • Imp_.el of the wrlous sou=roe categories.

Total Noise Enstg)' Output Per D=y

O_e tlsf_iul way to order the rvi_ttve Lmpact ul t_e %'sHoos sources it; to esthnato

the total noise energy generQted In an _verage day. ThtSnoisveeergywtilbehlgher

for thOSe elements el the tranalmrtattm_ gyatem that generate hlg[it,r n_tse levels, eztat

In large _mbers, and operate more hours per day. Table 3-9 summa vizes by e_.ch

category the estimates of the A-weighted noise energy generated throughout the nation

durIv._ a 24-hour day. * The top 10 transportation Qfl[egorlet;= flu indicated by their

noise energy, produce 96 peree_t of tile total noise energy, and, of these, heavy tz'ache

J and four-engined _.lrer_Jt produce over 50 pl rc'unt of the lotal n_tl_ql unel'gy,

Contrib_tlon Of Tran=porMf[on SYstem Cotnpon¢.¢s fo fhe Rssict_al Nmse Level

As dtsenstled previously, the resident n_lse level in _t community Is the slowly

i changing, nontdenti/lahle background noise that is always there whenever uno listens

©ltrei_lly. This noise leve_ is normally domlnatnd by highway vehtvieu moving through-

out the community. Other noise sources In _ comrnsntW, such as air_raft, railronds,

The passage of a sound wave is aeoomp_nled hy an Increase In energy. For
o¢_mple, when a person shouts, he produeeB I_ Bound power of approximately
0.0007 Watt at ] foot from his lips. Commonly accepted malheme_ttcal formuh_s

ar_ available for making eonvsrsionet of sound pressure to sound power. These

i_ _ have been used as the basis of the derivations of the noise energy v_[ues discussed
herein. See EPA document NTID300, tQ.
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T_blo 2-0

NOISE ENERGY FOR ELEMENTS OF TIiETEANSPORTAT[ON SYSTEM

NOI_ Energ
MalorCamsory {Kllow_ttoli_rs_y I

Alrcrlsi't • d-E_lne "_1riga n A Ircr_t 3, H00

• 2= Im_t3=En_l_ 'l_lrbol'_n Atrc_fl 730

• General Avl_.tlon AIr©_t 125

Hellcopl_r_ -qS

|Nsh_.y @ l_ledium and Noa_ Duty Tr_10ks 5,000

Vehicles • I_poMIICar_, Imlm_s and Comp_Is 1,000

• _a_n_r Cara _t_._) 8o0

• Lisht Truckl _t Pickups 500

• Mo_roycles 6u0

City and _h_l I_s 20

1[Ishway l_m 12

II_cl_atl_! • MIn[oycJe_ _r_l Off-ll_d Motoro_10a 800

',,'ehicle _ _owmob[lel_ 120

O_l_'d M_torN_ls 100

llllll Vchl_lea • 1,o_omotIvo_ 1,200

HIsh _ed I_mrol_ "rr_s ii

_pld 'f_R TmSI_ 6,3

:Palsl_,l_ r Tralne 0.$3

Old Trolley C_rs IPm _VII) 0.S0

New Trol/oy _r_ _11_ '_gll) 0.08

I1_ToS 10 categories tl_t _h _neral_ a_ least ll!S kllo_tt-hours per day.

2-'/4



recreaDonat vehicles, Ind.strIaI pl_.iLt.% o¢ mu[tiDle air conditioning systems, tire

usu_.lIy widely dIsperzied and arc therefore resport_IbIe for ldenDfbablo intruding noises,

Table 2-10 aurnnlarlze_l the estimated daytime residual noise levels for each ms-

Jsr type of highway vehicle operating in _tn average urban ettmmttalty. II is apparent

th_.t passenger c_.rs and trucks are the principal IlOISe snurcos, Only if _til trifle

were slopped would other sources be lmport_mt ts tile relIdual hobart level Is _m aver-

K age urban rnsIdenila] sommaalty,

ii Table2-10

• PREDICTED CONTI_DUTIONS TO DAYTIME RE$IDUAL SOISE LEVELS
13y IJIGI[WAY VEDIDLES FOI_ A TYPICAL URBAN COMMUNITY IN 1970

Approximate
Source Source Density, nesldual Sotse Level

Unl*s,/Squs re bills dBA

8t_anl Passenger Cars - 50 .i:l

_'i Sports C_rs, Compacts, trod
Imports - 20 ,ll

Y Light Trucks - 20 "12

; Heaw and Medium Tr_cks - 1.5 d_

i_ IDghway Motorcy©lea - I Jh

City Buses - 0,8 15

Total 47 dBA

i_ The residual level was also computed with the same technique for the years 1950

i! and 1900. The estlr_ated values of the daylime residual noise levels for a typtoal ur-

banresidestlsl communityure4_dBA for 19fi0aed 46 dBAfor 1960. Theseestlmutes

d.
lndlcste an insrease over 10 years of approximately I dB in the resldu_tI noise loyal

(Lgo), This r_le of increase is consistent with the available data sumnlltrized In the

_i
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dlecusslonof community nolee, Aga[n, Itia emp_slzed that thelntruding voi_e, not

thu realdu_[, [e tho problum.

R#/ati_ Anno_'aq_caof _t_¢ing .q/n_ _n_

For ew[uatb_K Impact o_ Intruding single evunta auoh a_ relu]_[ng from a c_r

dr/yen p_.Btg hotzBe, eac_ t_azz_po_'tatlon _bcat egary can bo conlpar_d _co_In R to

[_l _1ola_level n| a flx_ di_nce. Tab]v 2-I! sumrn_rlzee typical wl_e_/or nol_e

]eve]o v4 _td[_ta_too o_' 50 feet _ro_ _rface tr_po_'_Uor_ Bou_cos. _"i

£y._mln_t[on of th_ v_r[oua ©alegor/_ _n T_ble 2-_I _le_rXy ehow_ that noi_e trorn

he_y truckmp ]_Ighw_y bu_ea, t_[_e, _nd r_pld transit veh[clcu _hat _ormal]y opiate

a]on_ re_rleted _r_tio routea will dlH_|_ctly In_rude upon peop)e _ivlng nv_/r t_o_u tra/o

11o rou[e_. On tho other h_ttd_ m_o_aycle_ ar,d _rba_ _cks. w_ch op_raI_ on _I[

m_reet_, _re _.mor_ wldely _r,_nunta_ed _;ot_roe of/_t r_alorz _nd poten_Jally _Ift_ot roor_

poop]e. Th/s noise Intr_slo_ o_ _[n_[e _ven_ |_ r_oro _ever_ for coramu_luea in

which the reuldu_l nolso fowl _a In_ore_tly low. For t_mpl_, In _ _ra] or quiet

autmrban community lo_ted w_ll _way from m_Jor hlg_w_y_, t}_e reeldua] nole_ level

la 10 to I_ d_ law_r th_ in urban area_ and the p_a_by or n _iey _portsc_r at nlg_

r_y momentarily Incre_a_ Iho no,co level by _a muo}_aa 40 dl), _IrnlI_r]y_ dur/ng

|ho night _e_r n n_Jor hlghw_y_ no[J_ Intrunlon from elng)_ t_ck_ Is _evdl]y npp_ren|

due |o the lower d_n_Ity or a_tomob_le _rgf_Ic.

_oreaHon_l vehlc)ee oper_tlng on l_nd _re in _ ¢]_i by themu_Ivos. T_Ir

•*vide,_lo In L_h r_e [d_Hal _t_dr_oreatlon_] _ruoB _id [ho r_pld i_cre_o in their

_urnbur, I_Indd[t/u_t to |}_etr _[_h no(_e [uvc]s, have contrlbUte_i _o the current concorn

reg_Ingthesodevice_. Tho growth,p_ttorn i_ p_r_iou]arIy _Iga_J_nt. _ Ind_Qated

in FigUre _-27, which sleo ill_r_tv_ _he growth p_tturn _f other coneumer deviceB

operated by i_ornal comL_llon engi_e_,
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TablA 2-ll

IIANK Ol_DERI_G OF SURFACE TRANSP[3nTe_*TION SYSTEM

ACCOIIDING TO A-WEIGIITED NOISE LEVEL I

Estlmatcd

_ 'fyplc_J A -WoIghled Vehicle*
Nuie_ _vols at fi0 [t(1) MIles in

_: dB re: 20_N/m2 t/rh_n Are_s
]]ill[ons

_:L IIIGI[WAY

":i Medium and Heavy Tr_cks 64 (_) 19

i:
Motorcyala_ 82 (6A) HA(2)

Garage 'I'ruaka 82 (1_6) 0.5

]lighwny Panes 82 (86) 0, !

Automobiles (Sport, etc. ) 75 (6ill 2 [

Gtty pa_ea 73 (85) 2.2

Light Trucks 7g (86) 7'7

Automobiles (s_ndurd) 6_ (84) 335

]tAIL

Freight _nd Passenger Trains 94 HA (_}

R_pid Transit 80 0.33

Trolley CnrM* 80 0.03
'[

Tx'ollsy Car_** 6_ 0, 03

'( /_ECREATIONA L VEIl IC LF,S

Off- P*oad hlotorcy_les 85
i'

Paowmobllos 85
i:
: Inpaa_ Motorboats 80

OJ tboard Motorboats 50

_ i Vidues lnnids parentheass ax_ Wpteal for m_lmum ' pra-WWII
a_cm oxatton, A other values are for norma ** post-_,r[I

cruising apendel, VariaUons of 5 dB can be expected,

{_) Not available*
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The nOIS¢ Intrtlsion of water troll Is generally regarded to be fairly low, Power

bo3tS uFe legally rvquirnd in many states to be al I('_a| 100 feet from _hore when oil-

er_tiflg _i high spend_ thus ;.In[mixing their Impact In local oommun_ties.

Overall A_es;mcnt of Noise Impact by the Tramportot/on System
on /Vonpart/clpat/nJ/ Obterwr_

The cumtHatiYO effect of the rrpoated occurrence of Jfltrudlng R_JiS_; will place a

m, different emphasis on individual IranaportatJon sy_stem categories than Is obLaJnnd hy

eon_ldering only a _Jng]e everJt. Thl_l cumtJl_tivv effect I_ wcpres_nd Ill terms of the

]und area within an NEF contour o_30_ OP the cor I'e_pund[ng cont(_, 1-VS]UU orl [hi!

CNEL sca]e ot 65. Ae dlscU_and earlier, the uX?ectnd reacflan of a rc_ldentiul u;'han
i;

_ community for CNEL-65 would he wJdeaprend complaints, Thua_ the choice of the
i'
,_ concur boundary m_y tend to qnderatate the Wtal Impact, whioh ['or both ai_orlgl and

freewaysg Is oertal,]y greater.

The estlmalnd nolse-lmpavtnd ]and within thla NEF-30 contour for airport opera-

lions throughout the nat_on Was approximately 1450 uquoro mllea in ig_/0. The area

envlosed between an ettective right-0f-way freeway boundary _md the CHEL-65 bound-

_ry l_ estimated to be approximately 545 square miles.

Thus, the estimated nollo-impactnd land within a CNEL-6_ boundary for urbon

freeways and c_on_m_rclal alrports _l of 1970 was approximately .000 square re[los.

_asnd on a typ[ca] population dcnsiW In urban communities of 500_ peopte par equate
¢

i: mile, t_ds total nolso-imp_tnd area represent_ approximately 10 million people with-
p:
: In a CNEL boundary of GS. Again, this Is an undo_stimate, wifh thv complete impact
i:
; ©strain to be grealer.

• The nolse-impuelnd land n(!_r rapid traastt lines was n t l"volwd In this sum-

; mary, alncl? there _re o[l[y D88 ffdles of e]ecirlo railway lines, uo_parnd Io uboul

_,_ 9_00 r,_lies Of froeway_, However, since the_e lines typically serve commuters, much
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of Iho mlle_o Is aOlltalned Ill de_soly populated olty areal, and lhe commutln_ Imp_t

Is far gre_ter than Would be antictp_tcd simply by _ha mrea Imp_ct_l. A_ with oLher

ii_l_la Ilotl_¢es. Impll_t _llnnot b_ _nstll_red reKIlrding _loguro to Ollly a sEngJo souI_e_

IndlyIdu_]ll ill_ i_ u tEIll_ly e_i_olled to m_oy such 11ollr _ell on It dai]_ I_ls_s.

B_aus_ hellco_tor _|l_ht _uto pattorlls l_re essentially r_dam, _t l_ practicaJly

_l_)_o_l_lble to de,In0 tllell" no[sl_ II_pi_t ill tormll o_ ]a_d 111-1_ or _optll_tioll, A _us°

t_lned pul)tl_ re_o_lon _s Ilot _ll(ell_l_zed. de_pl_ th_ Inlrusiw nat,_re of tho _ound, _

prob_lh]y I_llullo o[ |hll |l're_ll_llt_' of tl_lB usll plltlern. ]lowewr, w[_/e_prl_l _olll-

pI_in_ h_lVOIlrillell r _.11I'd[ ng i_lr lllxi i_el'vi_os in I_I_'w YOrk illld po]loo op_l_llons l_

Loll _ngo]es.

Impel o_ O_r_torm _d _all_ _ Tran_tion _F_ms

_'ho two I_lglll fl_ant I_ffl_tll of nOIIle on operlltor_ or p_ll_engl_l'S o1_t r_lportation

ay_ltems life I_tontial hell 1_1n _ d_lmllgo from _ouDslvo ilols_ _nd lnt t,l_'_ renco '._lt h

Potentl_] _learln_ Damage. TII_ potontl_| hsz_rd wl_h rl_poat to hearl_l_ h_ndic_p

/or all Cale_orJ_s of _l_e _r_nsporl_l_o_l a_s_m J_ _lmm_Hzed in Fik'u _'o _~2_ in torms

of _ln elluiwlellt 8-houl' _lpo_ur_ 1o_ol. T.hls _ulv_lenl level [_ detel'nlined (rom th_

Ilotual 1_11_I_ll_,r noill t_ i_xpOllll r e UI_111_the _anle I_ule for t_dln K o_f ti_e oi' i_lp0su r _

a_d level thee la u_il{_ed in t}lo noiso It m{_l_g re_'_l_t Io_ _dopt_l undor the Occ_p_-

_lo_l B_llety _nd |le_tlh Act. The e_tlm_ed e_luiwlent _-hour e_q_osul'e levols o_ f[vo

fol" _tn _!u_vlllen_ _ol_our d_. In eJll_h o_ tht, se l'lve c_lsl_m_ noise Ilrot_l_{on for the op-

ol_orll elll-_ lit hil_h{y I]el_lrablt_, _n oc_plltiol_l l_lll_t{o_ll, he©l_Ullo o! longer t_po- I

IIIlrO_ h_rin_ pro_ectlon ",vot_]ll _OOmll iil_ld_tory. Ill _ldltlo_l, Illltny of tho o_h_l" "

_re potentially haz_nlou_ to _om_ lndivldullls, p_tllioular)y In combln_¢lon wllh _helr _
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_suro In other llafse environments, A8 li_dioated, a _onsldcrahlo exposure poteu=

*.lal for a slgnffleaut portion of the po_lailon may exist 6vcausv of the combination of

expoaUrOl$to etv_.¢lety o| soa_'¢eB,

S]_eeeh Interference. Speech interference criteria spectfy maximum desirable

noise levels at the linte,er's ear an a function of talker-listener separatton for effec-

tive normal speech communisation. Table 2-L2 tmmmar'_zes typical talker-listener

separation distances in various transportation systems Ezndeorrespendiztg de_t red .* :

noise limit_ to minimize speech tnterferencc at these distances. With the exceptiQn

o[ V/STOL propeller or rotar*y-wtng Mrerat L the Internal noise level5 are net exces-

sive In terms of speech Interference. wbUe aflordlng a maximum of speech privacy

for each passenger pair.

T_hle 2-12

TYPICAL PA85ENGE I_SEPAIIATION DISTANCES AND SPEECH
]NTERFEItENCE C RITERtA

Speech Average
Tulker°Ltwmner [merfervnoe Intarnal Noise

_'_r_raflon Crlter[_* Levuls
Fe_t dill dIL_

Passenger Cars 1_6 to 2.8 73 to 79 78

I Buso_ l 79 to 8,5 82

; P_see,ger TZ_ins t to 1.7 7S to B5 68 to 70i

[lapld Transit Cars I to t.7 7t) to 85 82

Cor_mer_ial AIrora[t t, 1 m 1,7 79 to 84 62 to 83
(F/x_d wing}

V/ETOL Aircraft L. 1 to 1.7 70 to 84 90 to 93

• Maximum noise i_vel_ m allow speech communication with _xpected voice
Isvel at Specified talker-listener separation distances.

t_
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DEVICESPOWEREDBY INTERNAL COMEU_rlON ENGINES

The nelse emanaiI_ f_m lawn oare _quipmeai powered hy small blter_l oom-

_atlon engines Is well knawn to the mtlllo_ of people who malnta_n gard.n_ or lawns

aed theh' nelghbors. ThetedalUnRedEtatesprod.eltonefthesoengineswaesbouL

10,9 million units In 1909, This total includes all englnes bolow ll horeepower except

thoseused for boating, automotive, _qdaircraft applleationm. Over 95 psi'sent of

a. these are single cylinder, air cooled engines, The vast majonity are fnur cycle,

! whLlethe L'#o-eyoleversion of the same size dominates the remaining market, niore

_ _ Ih_ half of the single cylinder engines power the eetlmnted 17 million lawnmowers In

age today, while the majority of the remaining ensines rtre used In other lawn and _ar-

dene:luipmeni such as ]ea_bIowerB_ mulchera, _Rlurs, edge trimmers, garden tr_v-

lore, aJld snowblowers. In addition, about 750,000 clmlnsaws and 100.000 engines

fnr sq*.!lpment such as stnnii Jottders and traniors t were preduced Irt IDT0_while ugrl-

eulniral and Industzlal usngotogether aeootmtedfor another h _ million engineD, The

eatego rizatlon of these devices by abe and ra._ge of ty]3lcal noise [evu]s IB summarized

JnYisure 2-g9, The range of noise levels for the various devices In this ca_ngory are

sndwn In Figure 2-30,

L|_ Cme Equlpmsnt

The ch_r_eterisnic nni_e produced by lawn care equipment ha_ s low frequency

peak corresponding to the engine flrln E frequency (about _0 to G0cycles per _eeond)

_nd a high freq_lency max[tortrn occurring anthers from two Io three at[ave8 above

the Rrlng fredueney, In the case of a lawnmnwer, nluch Of the energy in the high fre-

_ue.ey nelse peak Is from the exhauet, whlch h_s only _t minor degree of muffling.

• Addilicnal high noise levels are radnited by the rotating blade, Equipment withaut a

"_ rniating blade will generally have other maeklne ry nol_e of the ssrno apprexlmale
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loyal,The modulationofthohlghtr_quoncy_nglno_iso bythaen_Jn_firing[rotluon-

cyrn_ea tho ong[nenoi_iiInorlsao{_b[oth_nth_no[21t+ofttrotatl;1_b1_deoroLh_r

ma_hloor7, Thu_, t_vollhe_wjll1_iff][_i{on1_wha_Lrouc{ulpmt_ntoanhoLto_Hy t*Hmin_tu

tll{_{_h_1*_ctori_tI_no[nt_auBoc[_t(:dwi_hthi_;_odu1_tt[oh.

Ginerators

Of th_100,0(_0l_n©ra[or_t_{_ino]d_h _earin_ U[_i_edSta_ mo8_ _tr_us_c[

io;_,ob[|_homes, c_trnptsrs__.,d]_ga hoa_s_V_horo[he[F_|ect_'i¢_i_¢_' outi_utis

uso_iforair_ond[tlon[n_.]i_htlnl_,_ndothor¢_l_Ipm_nt.Tho[_noLi_o_t lal{enor-

_llydoi_l_utodb_/highfl_quency_xhaa_t.noLoo_whichc_n_ w_llm_/fl_d¢o_h[_w m _

qu[_top_raUon _cceI_t_b[atousar_and theirn_Ighbo_a.

ChIlnSaws

Tho Lypl¢_!ohalns_w ©n;_Lnoi_a two-oy_le,hil{h-ap_odd_v_o Lhatop_rate_with

a _Ir_ngfr_on_y of _bout1_0tim_ pu_"aecond°_ minimum mLtffJ_rIHusuttHy

_ p_rtofth_oonlIg_ratLon_nd i_eo.u[_l)edwitha _puk _rr_tar _ pr_wnt fifo.The

hi_;hfiringfr_quencyand Ill{him_fl_r relu1_inhollolcwl_ a_ hl_ha_ Ii_dnA atth_

operatorpoa_tlon_with]_wlaof83 dllAcommon _t• _0-f_ d[slanoe.

M0_i Ai_p[_n_[nlin_s

Mode!t_txplan_engln_s_r_two-_olo enKin_athattypicallyoperat_at12,0(10to

IH_000rpm_ r_t1_.in_in_ {IrinRfrequencyuL'ow2(10llz.Un_H recently,th_ en-

igineahadno _uf{lln__t_11,andwithmu_rt_n;,thoA-well;h_adnolsole_elisrr_luced

by_boutI_ dec[bols.

Eovimnm_n_lhn_t

Th_ pr[nclp_i_har_0ter[_tlc_of[nterna|_ombumllonenginesa_ _o_ ofpoten-

tial_1oi_{s|nlp_.¢t_._ _s1_m_IRrlzed[11T_ble2-_3.Z;I_]Io;'_|,thos_davi_B _ ilot

sJ_11_Lo_t_ont_'Ibutor_totheave_rago_ssBidu_|_1oIB8l_vgs|s|nurbR[;az'eu. _]oweve_,

t_{__noy&n_ d[isf_ll__ Of_ostofth_l;ardont_T{soqu[pm_tltoqu_1_Or _©eeds _bo_tt
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Teblo 2-L3

' _ EUblMARy OF NOISE IblFACT CIiAI_CTERISTICE OF _4TEP, NA L COMIIUSTIC_'q ENGh_ES
o Z

8-Fir Expoguru(2)
. A-Welghted(I) Typle'H A-W0{ghted Approx, Level Typical r

EXDOJUFO
Souroe Nol_o Energy NOIBO I_I Distance to dBA

El|oWatt-llre _t 50 Feet 74 dEA Time

Day dBA Poet Average _xlnlum Hours

IAWn Movers 6D 74 50 77 85 2

O_rden Tmeterls 63 78 80 N/A N/A

Ehuln Daws 40 82 1_0 8_ 95 1

8_ow Blowers 40 84 160 61 75 1

I_wn Edgers 16 78 Bo 67 75 1/2

Model Alrc_ft 12 78 80 70 (3) 7_ f3) t/4

Leaf Blowers 3.2 76 O0 67 75 1/4

(]enoratorlt 0.8 71 35

Tillers 0,4 ?0 30 72 80 1

(1) Eased on estinl_tes of the total nu rnDar or un[lel In opel_ttion im_• day.

(2) Equivalent level for ewLustton of re,tire hesrlng dnnlnge risk.

: (3) D_rtn g engine trlmminE operntion,



. J_0 feet -- _. typl©u.] ne Ighbo r - lo - nel0hl:o r dlst_l_¢o - |ndioatin 0 f_rthor noise reduelloll

for these devLce_ l_l desirable. 0[mi]l_.rly+ _ dlStll_l. 1oc_1 {l_ore_tlle In Lhe nol_e level

in _rlll of. wilderness al'eua r_ny I_ e_erlene_d lit dIBlancos lip to | lnlle from au_h

d_vl_ol!l as chain sJlws+ Aa IL rell_l_ _ th_ _on_lute o. pex'lHBtel_| source of i_l_nOy_.n_e

for pursonl Ileokinl_ the solitude _f wlldor_es_ ar_as. IJm,_ of chlLJn Imw_ o_ _'u_llt in

equivalent B-ho_r _posure Levels of 1t3 _o 00 d_A for' ¢he oper_tor_ Indicl_tlng _he do-

slr_hiftty _f hO_H_ protection fop operators.

NOI6E FROM iNDUSTRIAL PI.ANT_

Industrial pf_nt _tLvL_y in th_ United Slate_ ral_ge_ from the sm_l{ _lngle machtno

I_ral_e op_ration to the large multlml_liol_ dollar+ m_ftlproduct opor_Hon, U,_+ Do-

p_rtment _f Commerce St_ll_tLc_{ Abstracts _or th_ year 1067 repotled that there wer_

_11,000 |_dustrl_| establishments in the Unttt*d 0t.ates er_ployll_ upproxfm_tely 14, _

mllllo_ prod_ctlon worker_. Although the Cygem of industrial aeHvlt_es wry _reatlyt

_or the purpose of thl_ report they h_ve bee_ e_t_goriz_d lnLo tollr b_sle type.:

1. I_roduct f_brlc_tlot_

0. l_rodu_t _ssemh_y

_. I_ower generation

, 4. PraeeBM pLal_¢_l.
+

l_u to thd bro_d n_lu Po o_ the product fabrle_tion lndustry_ it w_a _r_her _ub_l_ded

hlto metal f_brl,_t{ot_ _ moldlnlT.

To Investl_at o thl_ lnd_Btrl_l plant aB a t_l_l nQIso _our_e _nd to ewf_te the effect

of _hll nolae IIo_rce On the comr_nity+ _ c_se IIt_dy wl_B perfclrmed that I_luded ex-

_mple_ el each Industrial e_teger_, Speoffl_ I_dumt rta| actl_ltlem typical _ f p_s_lble

sourcel_ of community nellie wer_ utudled a_ _re _s fol_ews.
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• Metal fabrioaUon - can manufacturing

• Molding - glass bottle manuflLcturlng

• I_rOdtlt:t alllenlbly -- ztutomoblle aBsvmhly

• Power hvn0ratlon -p_b]l¢_ utility vlcetri_

• Pro_vBa - eli refinery

a/- D_sed oil Bt_r_ntl hi"the cenBuu and the Automobile Manufacturer_ Anso¢latlon

dllta fan or 10d?) |hi, re were 305 g]ltam and glaslw_re manufacturing plan|l, 438 p_tro-

lel_m rc![lnerlesf 3429 oleo|rio power genera|In h pfarttl, 98 uIJtomobi_e assembly

plan|a, and 3d0 cBn manutacturing plants In Ihe U.S. The number o[ plants heing r_p-

resell| ecl by the ipec[fia plaltta of the oa_o Itudy accouter for nppioximat ely 1.5 p_r-

cent o[ the total nul_be_' of lndt_stria| establlnhmvltt_ 111 the tl_lt ed St_tvR.

Flant NOIN So.r_l

A study of industrial p lanl_l a_ _ourcvs o_ communLty noIB. mus_ begin with lh_

|_[vldttal _lolme mouroe8 wit,,ill the p]tt_t. [ndtls_rl_t| plilltt noisy ao_rcvu c.att be gener-

ally claasit|ed |nto five major o_|_gories.

• |mpll©t -pt_n_h, pressea t _tamplng_ hemmer8

• Me_ltnnl_l _m_ahinvry unb_.l_lr_co, gevirs, he_rlng_

• Fluid FloW -_uls, blower•. ¢o_p_e_laors_ vzllt'es

• Co_bus_lo_ - furno._en, flare 8tl_ka

• E1ectr_meclm_tlc_.l -motorl, gvnerat_rtl, tranllfomera

A brief description of the lypes of lndlridua| no_s_ •oureen oheorvod in th_ typical

pl_t s or" th¢_ cat_o iK_dy col_flucted fat- |hl_ report _t-o givvn [n the fallowing 8uheea_lOnno

The range of _nd.Mrl_l m_chfaery _nd ¢qulpm_n_ noisy lvvels (A-weighted) ab-

B_rved wltMn the |lw typl©al pllan_i lurveyed v.re presented in Table 2-_4.
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Table 2-14

IL_NGE OF ]]_/D[ISTRIALMACII[NERY, EQUIPMENT,
AND PROCESS NOISE LEVELS*

NoL_ _vols--d[IA

85 90 95 ,tO0 105 ilO 115 120

t. Pflcunmtlo Powor Tools (grlndera_

chippere,otc.)
2. MotdingMaohlne_ (LS,, blow

molding, e_* )

3. Atr Btawn-Down Devtacs _atnt- i
Ing, oleemlng, otc,)

4. BlowerB {forced. taduced, fan,

g* ALr Coxnpro_sorJ (_clprcc_,tlng, i
_enlrgugal)

6. Metal Forming (punch, _hear-
in_, eta.)

7. Com_Bttan _urnaces, fla_
stavke) I [ _'_ensured 25 ft, from sourve)

8. Turbo-generators (eteam) (meaeured 10 ft. from eource)

9. Fumpe (w_t_r. hydraulic, etc.)

10. taduatrlnl Trucks (LP gas)

ii* T_tn_Ol*lltor_

*MOalurOd itt oNr_ttol' poelltlons, excopt/'or 7 nt_d_.
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Gr_ss Manufactur[n0 Pl|nts

GZaaa bottlea aro rnanu_'sctUred by "blowmold[llg _t the molten _[_Jg_ to the desLz'e(I

aJzo _ld ihape. [|tgh prea_ure a|r Ill uled for coolJn_t pnel*mO.tJc conlr_l, zinc;opera o

tion of Ihe I;]asIs moldJng rnachlrte8 and [_ norn_lJy ve,t(_l Jnto L]le atmosphere. TII_

tu r[)ule_lt m L_|ng of tho )Lll_h prem_surl__tr with the n_rno_phero le lh_ _111_Jor _o[J_
-I

Pub_© U_I_IY E_rtr;c Po_ _ntt

A po_l" p|a_ _ _ c_m;]l_ m_ o_ _urr_c_ _l_rb[_¢ gen_r_tn ra {g_ and

is_u i-_ _l.e ou_Jl)orB_

Au_mobl_ Auo mi_ly P_snts

!i



• Can Ml_nufactoring Plantl

Tho i)rocoos of me[a] sio_mpln; z'_(lulrea metal fnz'xzlln,_, c_ttinl_, punch[n_ Rher;r-

[ng+ QP_ }lressirll_ , a[[ of W)LIOh aro noisy Jm.oact opl+raLlonH.

Community Nolle Climate

[nduBtl'l_zl pI_tn_l In the p_ts[ woro r+or m:z|ly ]ocated in he_vLly populated u z'lz_n

xtpe_3 du(z to Ceq_HT_montl for _;kJlle_l _zld eLernIBJ(l|led ]_LIx)p _zlld tr_zn_port_t[on. ]]y

]oaalLrz_ In oz' near _ l_r_ c[_y_ tile lndust pl_4s wer_ _JIo to dP_w em p]oyeee_ from _ i
i

l_rge l_t_r p_l _zlzdhad _ re+uJ), mo_n_+ t]lzo_gh p_HLro_cl_l+ hl_hw_+y_;_ _]ld Fort (zLclli- I

tlt_B_ to p_cel'.'o r_t',v m_torlAl and trl shlj1 tJl_lz" _[hJ_h_'d llz'_x)_c_8, 4T

(]z*oup_ Of lndms_rJ:z! _l]_nt_ _n_nepo,]_ r_[elo th(_ re61du_ noL;Jo I_vt_ In _]lu ei_z+-

z'ounditl_ community to su_]l ;z love1 tha_ l_t r_ell_'+z nc+_;__ duu to [nd[vidu_l pianos I_

. zn_ked o," minimize, "Ph_ z'_so In the residual level i_ _uued I)y _he exceedln_)y

]dgh n_l_lo Iovel_ wll_lln _ pt_nf, d_u to induct z'l_l m_hlne_y _nd pz_cea_es _nd th_ In-

cz+e_Jo in t1"14_ktz'_z_/lcdue _o tho t't_|_e_o (]_ t;le plaint,

_.rin_ _hu pal_ _ever_l de_deu ikllled _nd aemLak_]led I_lx_r h._ nll_Pa_ed f_m

theelt[_, t_trend_ollowed]]yoommoP_lal_ndlnduacrl_l_+zHvl_y+ "Chont_r_etlono(

|ocP.l Lr+_]uBtrl_| p]ant_l to the Mut_ ,,i_ h4t4sbeech iio,_|y art Pit'led to more _¥oz_t blu mu-

nioip_ll lax i|_¢_res, the r_]oclztel_ ]at_or poe*l+ and tho ¢loKJ_lZ_l__( oily _1't_;'leB I_y

|Zl_rel_ed Lr_lc, p]_l_ no[ele ha_ be_omo more) oviden_ in Bul_z'l_n and u+'l_ll _z'e_B+

dLte Io tJ_e lowor exl_ln_ t'eml_ue_ It_vo]_, iznd zn_y _enePAIo _omp)_Jnta,

]_o1_o mea_ur enzenLe |]1 041d_ pot_r_i tho _ommun[t[eB IZdjac(+nL to _;lo lndl_B_Z'l_]

p le_nlll izel(+_ted [oz" t_lo _e elL_41_,w_P_ mPdo du ;'llt_ woekond pez'lod _;W_l_n ¢;io pllznL_

wor_ either ihut dowll oz' tholr mr_do of opor_z_lo;z di]_(er _ _Jl_nif[o_ln_]y (z'om noz'mal

I
weokd_y oper_ztiOl_+ _ (]uz'[n_ daytime _nd ril_;lttlmu perJod_ dzlrll+,_ Lh_ week, l_ul_

Of tho no[_o _lu;'_ _B _ondu_ted _o_'_heJ_llo 6tudy nrt3 dIsouB_;_ Jn LheJ_]lr, wlnl{



5ub_uCtlon_l, The residue] noJ_e lewla (LO0) me;D_urL'd t_,~welY.hted) _l'e pl_t_l)t_j oIIr,

nre_ I_tlpB, FIE_re ._-_11 _hrough FIb',ar_ _-_.

Gl_ss Malsulactu¢tn_ PI_I_! _mlnlalo

'Cht__]l_st_ m_nu_aeWrln_ pl_t t Plgell'_ 2-311 [_ IOcT_LtI!dIn _t comnlunlty WIth _ p_l)-

i, IIl:kiclon ol _,_0_. To _he _outh _nd a_lthwt'_t nf lhe ph_n_, lhe I_nd u_l_ 1_ m_lnly re_l-

Ilen_]_ wlLh _ predom[l_anee_ ol multlr_mlly homt,_. Ilom¢,s on Ih_ t_t_l HIc_esof _ho

II]_nt art. BIn_l_ f_mllyl cl_]_hed housing ul_lt_.

'fhe planl ol)_r_le_ _rl _t Ihrl!e-Shlft b_l_ Ilu& IN _lo_¢.d, t_c'ep_ for m/_lrl_.lllln_ o11

lty_ th_ _l_.s H m_nu fl_c'_url nl_ pl_nl ill thu I)r cslonlin_ ¢_t nlll_ _oure_ in the e_m m_ulll_'.

Even _hou_h _he nolae Iove]_ In th0 eommtlnlly _re r_l_llvelV Iow_ r_'_lcf_nl_ hcw_/llell

I_as|_l of tho eomplalnl_l I_ Ih_ Int l_lv,_ II_lmdl_ prcd[Ice_l b v ]_ll'_e _11" hl_ak_ VenIal Io-

_tod o_ the tool _&ol_u _nd o_ _h_ _'a_o_ bulldin_ (nezlr mo_l_urement IIo_II_n #2),

O# Re/ine/T' Ex_,._p/e

The oil rellner_ Fll_ure 2°_1_, I_ located wllhln _n h)dLl_ri_l _r_ n_ a cll_' of

41_40_ _el'_onB, [I IB hollered b_ m_jor _lg hv.._'_ L¢__h¢' north _lnll _;lst. _ncl _ turn-

pJkl_ p_li_e_ &hro_l_h Iho Bou_he_ T:orlloll o_ tho p_oJl_rty, The r_fin_Ity t_p_r._tq_ th_'et_

Ilhl_s pet" cl_,y, 7 d_s p_r w_ek, T_e re_lner)' 1_ f_c_LIh_ predomin_ta BOI_rc_ O_nl_l_ll

In the I_e_rb_, i'_l_ldentj_x CQmmunlly of m_]_J[_ml]y dvc_l]lr_. Tho nQl_o lewl ol_rw_

_t m_leuromen_ poslllon t_lll |1_nol clue to [ho rel_lnery nol_ _ollrceu I:ul I_1_ulJ Io Ihe

_ombinod nolBe of _._e lu_nplk_ _'_d a I_oarb)" Chamic_,l plan|. Th_ _en_ellnt_ _c_ll_ me_l-

_uremenl at. poml_lon I_bl_is ]lJ,_h d_e to tempo_ry t_n_lrd_t_on a_t Ivl_'_ Ivhl]e lh_

_4l ml_u_'em_nl _ PoHllJ_M_ _,_ll t_l _nd _l _, lhoul_h h_._hat lfl_h_, c_nnot _ _llrll:_¢,ll

Io lhe re_'lnery_ slnee ol_ly _I_lr_g_ I_nk_ _r_ 1oca1¢_1ne_rby, P]_nl pt!reonn_l nnd

Io_a] eom mui_lt¥ oz'f_t_l_l]B know Of no co mpl_n_.s ot_rlL_l_bl_ Lc*the 1o11[[te_'m c_per_ -

_lon_ of the r_lnol'y,
269_



Cmnrnunlty Re_dual Noise Levall in dBA

1 2 3 4 5 6 ? 8 9 10 11 12 13

Weekortd 48 64 45 39 41 43 - - 48 4_ 41 51 43
Weekday 50 59 44 42 42 40 44 40 41 44 39 53 43
W_aknioht 52 B1 46 40 43 45 43 40 41 41 42 49 42

Plant Property Line Re_lduol NoI_ Levell JndlSA

a 0 f j m q cc _= x v u

Weekend 60 62 59 68 55 41 44 40 60 66 52
, Weekday 49 64 61 6B 15949 50 49 66 68 55

WeekflIght 51 64 63 69 50 48 41 46 61 65 54

Key
Industflal Nolla Source

- J Reddentbl Area
I i Railroad Trick

--* Highway I,
• Mea_fornerl| Location

J

FigUre 2-31. Olus Manufacturlng Plant Community
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_mmunIfy _i_J el Noisl Levlll_ndBA

I 2 3 4 5 § ? 8 0

Wn_end 50 49 52 ll5 50 GO 50 46 $I
W.kdl_, 63 5_ G0 56 48 _1 54 47 GO
Wuk_ght 60 51 5_ _1 4? 49 G9 41 49

Plantprop_ ly L_w R_dduali_olwL_o_l i_1_BA

I_ ¢ d t f n h i
Wnk_nd 55 71 60 6D _ _G E4 52 5_

Weeknl_ _0 67 59 G9 6_ 61 4;) 50 54

K_

_ • kt_l_rvme_l _t,on

_' Fik'ure _-32, Oil Itcflnery Commun{ty



povmrP/ant Example

This power phmt0 FJ[_IrO2-33, Is hic_ted near a community cf single-!emily de-

inched hou61ng that la p_ rd a larger urban munfoip_l[t¥ of hs_ 944 persons. The

power plant opcr_toa 7 daymper wech_ with its power generat[ng ,niLe Delng activ_.ted

upo_ dumand. Tim r_ain power _]ourceJ ztr_ five Jfoam t,rkogctle_'atorst w|th a ._

turbine generator reserved for peek feeds, a

fo gene_l, the comm,hity noise low! la established by the tu_ptke to the north i

_nd the power pia,! _nd eli rcf[,ery (not Bhc_rn) to the loath. Note tJmt the comm,nity

noise fol'e]a are constant !lLl"o_gho*_tthe worl_ock _nd *_ceke_l. The powel* pi_mt _olue

ie directed !award thewaterfro,t_ren. Thchl_h r.olse level at thapropertyifoc, po-

sition '_._' d_ rhig the wceken_ was d_e to flow noise in _ pipe _earby. whLhi the eol_e

at _" was due to _ p_mp[ng _!ion. Spo_dic _omplaints hRye been received by Ih_

pewit* plant _oncor_lng opcr_l fen of the gab _r_foe gc_rathr.

Automo/_//_ .4_emb/y Plant E_

The automobile assembly plant. Flare 2-34. !e efluatcd in nn indue|tie! ar_.

The area south of the plant !e m_lrdy rc_|dcntla_ v_lle the I_,d to the north and wee_

!B residential I_t mixed with tmelaoes act.tvity. The pop, let!on of the town ,u trout.drag

thte plan_ le 10.534. The phtn¢ operatel cn a two°shift per day has!a, with _ third

shift (11 p.m. to T a.m.) reeeZ'Vcd_or mafoLe_ce and reeto_kfo_ openrtlons; and no

work Is ,orma][y ©ond,ctcd n! the plant cn worker's, gince thfo plant is not foc_fod

near major I_ghwayB_ alI_t_Bt Or cona!r_ct_on activity I the properly ifoo _cl com-

munity d_t_ fodieated th_! the assembly pl_n_ is the prinelpa! eoun:e of noise in _-h_

community. The weekr_lghtnoise i_vehi _ppro_ch Werkd_ l_v_i_ i_ec_u_e of the un° _.

loading of railroad _ara dart_ re_to©kfog. Neither plant poreonnei _c r ©omm,nit¥

offt_tale e_re_Jcd a know!edge rd nny n_l_e oomph!fern conesrmn_ the phint.
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I1_ Fuel

i Community R¢tldual Noi_ L_ell in dSAI 2 3 4 5 6 7 8

Weekend 48 50 60 50 52 58 57 54
Weekday 48 61 49 53 55 56 55 54
Wemkntght 51 52 52 52 53 56 57 54

Plant Property Lin0 Re$1dgalNolle LevDIi In dBA

a b e d e I I_ h i

Weekend 81 58 63 69 64 53 54 60 68

Weekday 64 59 61 P2 BO 61 59 57 63
Weeknlght 68 63 67 70 BO 61 60 61 65

Key

I','h_31i_;_r;_l Industrial Hoile Sugrte
I I R¢=idential Area

t I I Railroad Trsck
-- Highway

i • Measurement Lucot[on

L

Finite 2_3:1. Power Plant Colnnt_lnlly

i'
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"8

O_.al¢ 1000
w
Feet

CommunityRnidualNolle LevelsIndBA
I 2 3 4 5 6 7 6 0

Weekend 47 43 40 45 43 47 46 48 47
Wxkdey 50 4B 60 49 47 54 50 53 50
Weekn_0ht 51 50 50 50 47 52 4B 64 48

PlgnlPropertyLine ResidualNolw Lwel| indBA

a b c d e f g h I j
Weekend 54 47 48 46 47 64 64 49 64 40
Weekday 58 67 56 53 54 62 57 54 65 54
Weeknight 57 57 56 51 53 58 55 53 54 54

Key
L'_r_ _ _] _ndultt_alNolwSourc(t
....... PlantPropertyLine
] _........... r ResidentialArea
I r I RailroadTrack

Highway
• Mea_JremeqtLocation

J

Flgdre2-34. AutomobileAssembly PlantCommunily L
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C_a ManufacturingR/antEAarnp/e

Thin plant_ Figure 2-35. Is lnc_.tedIn a moderately alzcJ city with a potlulatlon of

144. 624. It is locatedwithin figinduatrll_]-res[dvntlal area and Is [)ounllttdby atr¢.l!ts

having denseautomobile and imcg trifle. 'rite homes In the nearhy nommunity are

mulil[amily dwellings. Tile can man_a_turlng plant operates on a thrcp-sldft Imsis

. during the work week b,t Is essentially shut downduring the weekend.

It appears that Ihe eommusdy'nolse Is due to both_urt_ee transportation anti the

plmtt. .Nol=elevels In the community are similar for the weekend, weekday, and week-

night periods, although the noiselewis aru generally higher during lha wcek¢layalong

portions of the property line, No [n/ormatLon regardLnllcommgn[ty COmldalsts_ttrill-

u_hlv to the plant iv I_vall0.blefrom plant personnelor city offtrials.

CommunIly impact

A review of the do.titohtatnedfrom the ca_e _ludles show_ that althoughInterior

plant noise levels duoto lndiv[dt;_l mavhtnes, t_alpment, or processes art' exc¢._ding-

ly high. the impact of plants on the community as tndlsatrt] h¥ camphdnt history was

not slkndflcant, with the air.Is exeepthanof the glass m_nufac_=x'lngplsnL The notse

that actually reaches the cornmullity iB reduced hy plant hullding onsetrueRolland the

distance between the plant and the community, O_tcn, the planl comldnes with other

noise sources to create the community noise ctlm_t=_, The Rye plants In tills study

arc located in arose hi which the residual noiselevels compare faro stilly with lewis

shown inTsblo2-2, The eoromgnltyadjacent{o¢,schplantmay he eliL[!gorJzcdan [el-

lows:

• OJass Manufacturing Plant- Q_{letSul_rhan Reshivntlal to h'ormsl $1d_rhan

Residential.

• O[IRefinery _ Urhan Re_ldentlalto Noisy Urhas l_us[dentia[.
i

• Power Plant -Urban Rusidentlal to Noisy Urhan Ilceidvntial.
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S_le

F_el

CommunityResidua_NobeLevelsIndBA
1 2 3 4 5 8 7 8 9 10

Week0nd 65 49 53 51 150 _0 57 66 61 68
W_kd_'t _, 49 55 49 5t _4 69 66 G6 55
Wuknight 48 4B 53 51 47 49 68 50 55 47

P_antProPertyLina 8eslduarNolzeLevelsindaA

a b c d e f 0 h I j
Weekend 5fl 69 59 61 68 58 62 50 49 53
Weekdly 60 65 64 65 60 6Q 66 52 67 63
Weeknluht 53 03 63 61 58 [12 63 43 53 66

Key
IndustrialNolzaSouroe

,i _ _ RallroadTrack

Highway
• Me_utemenl Location

Fd_Jze 2-35, Can Mataffa_urtng Pleat CommunRy
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e AutomohIle Aaaembly Plant -- IJrllatl llo_Ldentlttl,

• Can l_lanufactuI'lng PLan_ -i_oLuy 13than l_el_[dontIal to Vor 7 Noisy l/rt_an

|_ealdt_ntlal.

'the ilolJ_ data _olI_cled for thlll CallO _tudy w_tll hleluded lrl Finite 2-_. A_I

WPAlld [11_expoctt_l+ thl_ [[latl_l maltu[aoturtng [_lant noill_ I_w'l_, whl,_h i_xcet_led tht,

• coromun[ty I¢_vol0 by up to _D dnA_ c:tttacd WIdcllpr t_ad _:ornpl_.lnt_ and t hre,lll_ or I_,q_[

ael.[_n ila predit_ted hy T_blt_ 2-?. Cornplalntl_ "_t,ro ree_['_t.d n! ollly olin uf the olh_,l"

four plJnts_ even though th_ nol_e lewis th_ produced in thoir col_enttnl_lt, a _vt_uld

h_ad ol*_ to _e(it _lpol'_tdl0 _ornplaintB (Ti_hlu .o-7). Comp]aLnt_, _tn an lndlonto r _pf

cornn_LL_[ty Ilnl_n_t, i_ull_ bo vl/..wetl with _tulLan, ,_ny iloople _nn h_t annoyed hut "_'ll[

I_o_ colnl_]nln to _tlthor[tlo_ I_u_aullo they _elL_vt_ IL futile, l_ul'thor_ It Ltlattlo Iin_wn

that re_ld_nt_ tony not object to planl no[_u even al fa_l_[_ ' high I_v_la, ff

i It |B c0ntlnuo_B,

• I_ dot*a no _,[l_t_l'fu i_ with 8pr_oh _r_rnmtln_t[on,

• |t dao_ last lncludo ptlr_ Iorlell or Lrnpttctn.

• IL do_u 1_ol. wry rnpidly.

• |t dot_ no_ lrl_urfl_ru wllh _l_ep.

• I_doeu IIOL_0rltaln fe_.r-prodtto[n,_ o3t*m_ll_B+

Caulltor-b_]_llcll_g tho above _[fectl$, _ndlvldua[_l _*r ftlrllllien lnay b_ _nrinyl_l hy

an Induf_l'htl rtoinl/Lh_l_ d_*_ iiot _nno_' o_hl_r plalal la_ghl_rl_, Thl_ _[tt, n nl_*y I_

tr_lt_ed _o ii¢lunultl t_cpolltll'_ t_onditionn or _D lntotgc_raonal NltulltLnnll [nvolvlrlg plant

i,

J_
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CONSTNUCTION EQUIPMENT AND OPERATIONS i

Construction Sits No]m i

in recent years, noise assochtted with sol,sir'In,ion projects has become lncreas-

lngiy responsible for the degradation of the iturnan envirollmenL Ms_y consirLletion

projects of wrtou_ types and sizes ttrs active at any given time in the urban, suharhan, !

aud rural areas o_ the United States. M_ny people residing or working near or passing •

by eonstruetLon sites arc thus exposed to extreme noise levels often for periods nl

S_VOrD.I _/SlZ_'B,

TVpeS of Con_rdction SIIs_ and ActivirlsJ '_

For purposes of this report tee fifteen 'site cstegorlem used by tke U.S, ]]ureuu ot

Census and by various state and municipal bodies c_n hc reduced to ths follow_ ng four

major typos:

1. Dor_estia housing - including residences for one to several families.

2. Nonresidential boiidings -Including offices, pobllc I_lldingB, hotels, hospi-

tals, schools,

3. Industrial - lac]uding industrial L'-Lildlngs, religious sad recreati_n._l centers,

stores+ serv[_o and repair facilities,

4, Puhiio works -lncledlng rosds_ streets, water m_ins, sewers.

NOISe frvm oor.st_ctlcfl of sUoh major oivll works as dltme and hrldgvs affe0ts

relatively few people (other than those employed at or near such oone_truotiou sites)

amithercfore has not bvcn studiedlndetall for thlsroport, Also. expo_reof con-

striation workers to noise Is a serious probi_r_ b_t was omitted from this study since

occupational haz_eds are considered to he beyond the porv{ew ot tell section or this

report t_nd was covered in the various EPA hearings on ,oise.

The type of activity at a.y given site vo.ries considerably P.s eorL_l_ciIon pro-

grasses, Furiher+ since the noise produced an the site depends on the equipment
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i heist u_ed, It exhibits a great deKI of varialdllty. For parp_se_ of characterizing

th[s nolset nne may consider conutructlon_,t_ k_ven 8Re In termlJ of the f_lh)wlng five

eonsecutlvo phases:

I. Groued ch_arlng - lnc]udlngdemolition and rg:mnva[ or prior stz'_clures,

|ree_tl rocks.

..,3 p2(c_.vs tiers.

3. P]sohlg fozJndaifor}s -ln_luding reconditioning old roedbedtt, compacting

trsnch floors, I

• 4. Erection - Including framing, pl_teing of walls, IIoora, window., I_ipc* inst;tl- !

lotion,

5. Finishing -Including filling, paving, cleanup.

Characterization of Sits Noixa ?

"CO totally deaorlbe oortstnzeUon sits noise, the five described pbase_ for each o[

four different types of sties must be considered. IIQWovor, there t_ an additional l

complication. S nae e Intrds on produced bv _J1y no re depends nn the rcet due. o av, !

the residual noise levels that exist at a site location in the absence cf tiny cozlst_oifon !

activity must he taken Into account. For temporise, purposes, It Is esoagh to e.n-

sider only the two eases Of urban (relatively noisy) _ld s_rhurl_n IrelaHvuly qlllet)

onvlrortmohgB,

For p_rposea of these silo I_oiso eharac_ter/zatl_ns_ a model was doveloged In

which the equipment producing the highest A-weighted noise levels was taken to be lo-

cated 50 feet from an observer (atthe boundary of the site), and all olber cq_lipmpnt

we.s considered as belng located at 2000 feet from the observer, The hoist eostrlhu-

irons of Ihe wrloua equipment Items were calculated for repreeent_ttlve d_ty cye]es.

Although this ¢onutraetion site no_so model mlty not tie entirely re_iistic, it atilt may
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be exper*ted to yiohl at ]east a relative mPa_ure of the noise annoyuncu potential nf

cllch I_ypaOfsilo anti ¢o.Btrdetlon ph_do,

The energ3' equivalent noise levels (Leq) for each co,atructlon p_se at each alto

are shown i, Table 2-15. Par cash p_s¢/conslr_otlon type element, a |_ng¢ of

levels let given, reflecSns different mixes of eo,atr'uctlan equipment that might be

used for the same kind of proecJs. The range encompasses maximum (t} and mint-

mum (U) eoncentral]ons o[ equlpmunh

Table 2-15

TYPICAL RANGES OF ES El]O_g E_U[VA LENT NOISE [_VE iS+

Leq IN dBA. AT flONST/tUCTION SITES

lm]astr]al

C_fleo Build- Parking Garage, IAtht_ctWQrk_t
i_g) Hotel. _olJgiou_ flond_ & II[gh-

Do.lestle ]Ioapltal, Amusement & wa_llt) Sewe%s,
|It)using SchooJ, l_l)lle ]_ereatlona) ,a_t Tro.ehea

Werk_ Storo, Service
Station

I lI 1 II I II I II

flroond B_ B_ 84 B4 84 83 84 B4
Cle_trlng

" ._zcavatlon B_ 75 BO 79 B9 71 89 7_

F0.nd_ttons 81 81 7B 78 77 77 88 88

]_reolic¢_ B1 65 BY ?fi B4 79 79 7S

F]nlshlnB_ 8B 7_ 89 75 89 74 84 84

I - All pertinent eq_tipment prepenl at s]ta.

II - Minimum zequ_red equipment present pt airs.

=-_04 i
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The maximum levels range from 77 to 89 dBA for all ¢ategor[ea and have an

i average value of approximalely 85 dBA_ The minimum valuoa for a]l eategnrieo ]_11,0

_. wider rltngo, extending from 65 to H8 dllA, and have an acvrago vIlne of 78 dnA,

The _b]o _]BO _how8 thRt the initial ground o]earlng nfld excavation ph._se_ geiteral[y

a.re the nolslee$, that the lnlormetqalo foundation pl.'tcvmvn_ m*d erect[on phase_ tire

: _ Bomt.'_vhnt quieter, and that the final f[nlshlnff pirate tends to produce considerable

fio[sO _nnoyflnc_,

The e_ected community reaction to constntctioa nol_e mlty rftflgc fl'om Ilone In

vigorou_ coalmua[ty act}on to stop the project, depending on the tara] a[rcumataaees.

Calculations for three constr'dctton affections Ire presente:l in Table d-Ifi. Depe,ld[.g

On the season, attitude toward the project, ahd vltlatenou of c_luipmcnt Intvhlg _n im-

pulsive noise charaelert the normiillzed 0omrnualty not6e _}lllvalent level# given [n

the t_.hlo could be as much as 15 dB lower or 5 dB higher than the viiluca appropriate

to a ap_clf/o lllmat[o_. The higge8_ factor In _h}e poaslble r_nge rvauit_ from the ap-

, plicatlon of the attitude correction of -lO dl], which Is eppropr}ato for a p reject of

known duratloll when the community recognizes that the project [s neoeas_try, The

magnitude of lhlll correction Implie_ a algIfficant aoquloa_a.ce by the community to

the noise of conlltrtletlon actlvfty,

COn_ltr_cfion Equlp_1_nt Nail|*

Although thor0 la _, great variety in the type_ and l_[zee of avallah[_ coast _ctlon

equipment, _lm|larit[os In the doml_nt _o[_a aaurcea and ot_eratlonai ¢h_racterist}cs

of commordy qeed equipment itt_ms permit nolee characterization of all equipment In

terms of only g f_v e_tvgorie_, as d}s_u_aed _ubacqluently.

* the extensive data an constr.ctlon noise at theSee _lsO provided e¢iuipmenl
EPA liearing at Atlanta and Waehlngt_n, D, C,
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Table 2=16

EXPECTED COMMUNITY IIEACTION TO TIIIIEE TYPICAL
EXAMPLE8 OF CONSTIIUCTION NOISE

Major Exoa- Major l_ublta
Slnglo IIouse vaHon & Con- Works ProjectI_llt In Normal _tructlon in

l_t_tor Suburban Normal Sub- In Very NoisyUrlmn Resi-
Community urban Corn- dentIa[ Alcoa 4

mun/ty

Enorgy Equl_tlont Noise Levol

-_-(L-q}In dBh for 8-11oar 70" 85 85 _'
Work Day

Duration & T[mo OrDay
CorreotIon Factor _5 -5 -_

Community Noise EqaIvaJont
Level 65 80 80

Additionul CorrsotlonFsotors
from Tablo 2,-4:

_asotull 0 0 0

l_sldual Nolsoloyal _ +5 -5

F.Xpcrience h Attttudo -10 *10 -10

Fare Tone or L_palso 0 0 0

Normalized CNEL 60 75 65

E,xp_omd l_actton from
FI_re 2-9 5poodle Threats of WIdosprcad

complaints legal action complaints
or strong
appeals to

It_,caI officials
tostop noIs0

*Considering only erection and finishing phases for minimal equJpmont, •
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Equipment Po_fed by fnrurnal Combustion Engines

Engine-powered equipment may be characterized annealing to Its mobility and

ol_r, Lt[ng ©har_cle r[attha as:

t. Ear_-hmovlng equipment, InclndLng excavating muchthery (each ae bell-

dozurs_ shuvethl beckhooe, front leaders)and highway building equipment

(each aa sot'aFore, gr_tdors, compactors).

2* hthtorials haMllng equipment, each as cr*_nes_ dorrlcku, concrete mixers,

and concrete p_mp.,
e.

3* Stationary equipment, aueh as lmmpe, eleclrte power genenttoru, anti air

oOl'npreBSerel,

Earthmovtng equipment employs Internal combustion engines (]lrimurliy of did

dress| type) rated from about 50 hp to above 600 hp, both for propulsion anti power

for working mech0.nth_lls. Materials handithg equipment, for which Icconlotlon dcu_

net eonltUtuto tt part of the me)or work cycle, empthya internal eondmettnn engthea

for powering working parts, In stationary equipment, of course, engines apo used

for the delttred power generat[an,

Nolem levels observed 50 feet from construction eqalpmerlt are show_l Is FIkmro

2-0fl. Those levels range ft_om 72 to 913dBA for ear_hmovthg equipment, from 75 to

88 dBA for materials handling equipment, and from 70 to 87 dNA for stationary equip-

!_ most,

: In Viltually all engine-powered equipment, tile sng[im eentllltulea the prln_ry!
noise source, Usually, exhaust noise predominates, but Intake noise atho _nda to

be slgllLflcant. Noise from fans used for cooling the engine and hydraulic I_yetem

orlon aerz_tLtut_s on Impo_nt component I with noise from machunlcal or hydraullo

power transrathsion or actuation aymtorns generally of secondary importance. In

earLhmovlag equipment, the tracks often contribute noticeable noise, and in I_th
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NOISE LEVEL (dBA]ATBO FT
80 gO 100 I1_

COMPACTER$ {ROLLERS

i

_ FRONT LQADEFI5

ig _ T.A_rORS ° !

PAVERS

TRUCKS

CONC,qETEMIXERS

_1_, CflANE_ IMOVABLE,

CRANESIOERRICK)

PUMPS i

GENERATORS

COMPRE$_"_)RB !

!i _ PNEUMATICWRENCHESjACK HAMMEflSANO ROCK DAILI. $

IMPACT PtLE DRIVEA_; (PEAK_I

VIBRATOR

IQlll _llld _ Mfllllld Av|lllbl| [J4tl _m_l_

2

FIEpJ_ 2-_G. Con_g_tlon Equipment Nol_e }ranges

,_-zoe i

r



i _aFttl_l_Jvil]_ _d I'nLLtoz'i_LIBJL_LndlL_l__quil_m_Ltp LII_wor_ir]_ ilrucqJ_ _ iJl_rlJ_l.JL_ll _l

_ (_v_l_ch hll_ _r_lld_, IL_r_ _JIIL_I by _s_lnl_ _lz" _t_l_lr _Lnuf_L_ll;r_r_s_ 1_r_i__

_r_ac_ _cqulpmen _"_t_ To_t_

me_ _ to i_k_l _ _ wor_ _ _h_ _lD_l_|n_ _ln[_ _(Jr,_J_l_l_t_J _ll_ o_ U_

_on_o pll_ d_v_ '_ _ h_'_ _ dl'u_ h_mr_rL _ i__1_ _h_J_ u_l_ __L_I_ -d L'_¥_n _

i__ • _rl_F_ '_1_ t-s _o '!_l_r_ _l_ d_'_'_r_ _ _l_ r_r_ll_ Fc_" _._1 dz'_r_L_ _h_

!i d_r_J _1 t_ W[d_l_l_Ld _ o_ln_ _1_pa_ to _d_ _c_ pl_ _O:_d-I_LL_l_ _L_l_l_l_ll_

b_d of_ IInp_L_t. 1"_Japol_Bo,
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/_lost Impel tools, suoh US pnvement broak0ra a_l rock drliis, zl_ pnou_Hlc-

_|ly potted. The iJarila is LTLLeof SLLChhJ_Id-hei(] too18 _S tmlmct w_nchva, In

such toots, notes Is produced prlrnnrlfy by the high pressure oxhnust _nd by the

workthg Impact. Thth pn0un_ntth exhsulat nothe dose not occur th hydraulice.i]y

or ethctrlc_lly pawe_d tools.

The USe Of tools t]mt do nQt involve linnets ztppcars to bc the beHt mo_.ns for

coping with Impact nothe. Whore au_h replacement Is not possible, use of enclosures

r_y '0c roqtthr_d t ait[lough rhone tend to be oum'0orsome, coot[y, a_] t_f limited L_nellt,

i_xhttuet nol_ from pn0unmtfo tools (or from attain or diesel pile driven) 0_1 be re-

duced effectively by mufflers, b_t the sthe and weight JIZlllt_I[OflB on worgmnn-hnndted

tcoin limit the _lze and effectiveness of mufflers for such tool_.

Oth_ Equipment and Tools

T_e two foregoing c_.tegar[e_s clearly do not exhaust the Ilet of toole Rnd oqu[p-

nteg| u_t_ _Q,_on_tructthn wur_.. They dop howovol', encompase • ul_iflcnnt por-

tion of the nolaler enea,

Although concrete vtbrator_ _ not go[l_" In a_d Df thol_l_e_Yeol _lelr action

U_UMIy Ihako_ th_ wooden O01_crelte formll, _r_d theme Vth_'_tio_s produ_* I Islgll_[c_gt

• motmt of nol_e (Figure 2-36). l_lnforolng the form_ would provide _omo _ductlon,

T_O Inthn_o high-pitched whine of power _awe (Figure 2-36) is a st_nLflc_nt

fao[o_ th _VeJ_| ood_truot[o_ phglZOS; e, _., WOOd cutting OCCUra in th_ cc_ st rUClion

of Oo_oreto fon_la, In _e_sembl¥ of frames, [_nd In ftnlshthg opo_atlonel_ Noise con-

trol In this Instance wc_ld Involve u_o of specially de slgd_d I_mth_.ted (d_mped) bthdo

d_BkB _1_ Oi_OiOSUyO Of thO workthg are_._*
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_ Envitonrr_nl=l ImF_ct

' Table 2"L7 _ummJtrLzes the exFosurc of i_oplo other thart son.traction worker,,

to construction solar% th _rms of tt _tatb;tte -lho pardon-hour -which ref]e_tu Ix>el

the number of people exposed and the duration o[ Uloir exposure, 1]fls tnform+ttl_n

(S I_sud on an tmalytie_d nloduL of site noi_:e, propahn_tLon coalitions, and popuP_th)n

• densities. A_cordtngly t ©_re must he L_hen Ln Interpreting exposure Hgur_s cx-

: pr_zlilod [11porsort-ho_JFs, _'_l*S[b exposures k;o tlxllrn_flod are obviously thlendud as

oz_sr-of-m_tg_lltude rather thnt_oxn_teNllmntea, _c_cd, dlroctcompurLs_Jns_tnllnl_

; _' exposures exproelaed In per flon*hotlra to ttelse t_l_ tees of gz_tly different uhlin_ctu r

i" may not Le I'retdy made.

_.i It l_ _llparent from Table ._-_7 lhal the rnosl wide._pr_td of_et of expnllurt_ to con-
!

L _lrttctlon aothe Is speech Ll_terference, Conslrnotton noise s[k.niflc:tntiy dol_,z*_des

apcecb eomnlanication for about 300 million per_on-h_r_ per w_ek In thu U.S. _nd

can ttleo be respont_lble for au much an 10 mllltQn ltddltLon_l hour_ of severe apecch

Interference, _ot only are thotto Irving _tnd working is the vteJntty el construction Httce_

(_pproxlm_tely O0 million people) _ffcetcd, _ _Lso _ [_ssorHhy (_l)pr_xtraatcly 2.1

bill[mr enoounter_ pet' year). People experiencing flpeeo[l Interference [ro_l con-

stcactlotz nol_ in homo or work ctwironmenta a_n be exposed nearly contlnaonl_ly

during t_o working d_ty, for weeks or even months at a finis. Otl the n_,'era_e, the

transmission ln_ chltrueterl_tles of bqHdlnge _ro high enough to nlcder_to lhe

npeech tnmrfer_nc_ effetlts of Intrusive I:onstmctlon neLsOn. Trnnslent exposure Io

construction noise Is lthely to Interfere with speech t(I a gre_tar degree than oon_tL_nt

cxposuna_ shloo ther_ lu bttks or no atlenu_tlon of tile nnt_.

* For' ec_str_lCtLon workors_ thoro _re serlous rLshs of h_sring iml_irx_ent be-
• c_uso of )oh-related noluo,
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TabJ0 2-J?
,;
:_ ORDN N+OF- _L_ GN ZTLIDE ESTIMATES OF EXPOSURE TO CI_4STRUCTION NOISE

EXPRESSED IN blILL[ONS OF PEJISQN-IIOURS PER WEEK +

_ l_vevh _do_n_+ 81_mplqlen'_r_aon* Ifour_ _I r_lo IUsk

(45-o_iIIA) {>G_BA) _=+50d_,] I_o-?od/!A) _o-a_i3A) (eo.p_lp_.)
i+

_Lpoluro Io J_mOll-

y_ Nol|'n 44 2 0

_Ipol+_to I_AII

EXP°IuP° d p_ellrl-

In+ill_llll_x Arvu to 0 l0

I_ mre v_ Drivorm

A[ l COltlll_£_tlollIn

I _MNAI A_ILI 0.3 0 0,3

! _ntr]_In _ma ¢olumnJm_y no;bo Igl_l_ll dil_etJy_iI_r6_-_o_ird o[dl_cl _i_ch _rsloop In[©_I'or_ncu

#'l bt_14_f[k,llI_0IIIpplylaIho V. _* _ol_J_lI_ Ol_¢rLhlOc_+lall_elll_l_orkol_,
! :
i x8llIrid4I_IMOI_F_III_aS_IlII+I{_IAre_*

i
.
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USe of available noise red.orlon leehnlqt_eu c_uld _[gnlfthantly n_du_e _e speech

thtorfer_o tlausod by co_Lntetlon nol_. The total number of I_reon-haurs of _eh

] thlorfol_n©o stlrL_tahle to comlt_etten noise might be dlmlnlsked by about a thled _f

i, _etso ]ovela were rod_leed by _.0 _DA.

: TO the extent that const_etthn actlvtty and steep de not eommanly occur during

the same hours, conat_ctthn noise does not Inmrfez_ with sleep. Of course, oe-
J

c_sional nighttime co_strttetion ocettrs _nd seriously disturbs the sleep of I_opth

Itvlog ttearby, Approximately 15 percent of those who may encounter noise Intrustuns

:i _' from coest r_ctton ires do 4so while attempting to sleep durleg d_ytLme eoestrdcllon keara.

These people spend a_out 20 milltel_ person-hours per week sboepintt in noise levels that

may interfere with sleep. About 40 percent of the peopJe exposed tn coastnletthe noise

sufficiently intense to interfere with sleep wtmld he awakened. A .omewket smaller

percentage might encounter difficulty in fslllng tlsthep dt/e It_ noise Intrustons. Rt_lueing

¢_nstru©tion noise levels by I0 dkqA wotlld nat greatly reduce steep Interference e_used

hy such infusions. To relieve the situation, more significant levr_le of noise reduction

are required.

On the average** the r/sk of hearing damage from ctatstrttt!t[on noise for those
J

_21 not ttlre_tly concerned with const_etthn _etlvity dme not seem to be great, In
Utoat oases, tt_ dbotat_co botwsen _e constrt;ctthe site wed people exposed to t_

_._ nol_e _ed the t r_nglrt ll*l_thn JOBtlOf kelldlnga or vehththt_ are saf flcthnt to _lnlr_the

_i: tbo probability of hearing damage, llowever_ it Is likely that pe_k _oi_e leveth from

t e_nstructloil _[tes preseet so_e risk to people who a_: In frequent t)roxlm[ty to the

_lt_* '_te _roa¢_l " Ilun3boi" Of such people (Presttln_b[p pedestrlan_ t_r on[cokera),

hewever_ _re suhJetlt only to expolure of short duri_tioeN.

Without dettht* a _aJor consequence of exposure to conmructthn noise is en-

_oy_es, ]lath thefts I_opth exposed to eonstructthe noit*e on a regt_thr, [frog-term



ŗ . .

bal_iB and those Oxpo#ed orl a tt_nadent bails _ annoyed by their exposure. Annoy-

ante tony b0 particularly groat If 'be nndle Intnzsion from dm conutruetlcll alto Is

porooIved as unneQoueary or Inappropriate. ]_eopio who must undone weeke_ er rnondls

of oooatn_ctjon noise exposure may exhibit some form of bah[test[on to the _oJeiu, ]lit

doujl[t_ ¢he oommo_ly oxp_esed attitude toward noise of "you get uued to it," It Is dol_bl-

fu| that contraction nol_t ever lose= m_eh of Its annoyaace eal_tbllJty,

Aldlough it Is extremely dlffJeult Io absolutely q_nntJfy the annoyanoe producrd by

oonatruction noise, it is cJeer that such norse Is • surJous onvJrenmen_l iio]]umnt.

'/'ha speech and sleep of mlH[on# of people are dJ_hlrl_d; many people working or

HYing near or Pesalnff by construotlon sites are oxpos,_=d to _evele that could COCltrlbuto

to heartqg damage, AS Indicated by community and Indlvldultl complatllt behav[or_

construction is certainly a source of community aflllOy;I free,

"i
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HDUSEtlDLD AND BUiLDiNG NDISE

Charactldztk_ of Nolm Sourmt

Home Applh;nces

In ge;leral, meters I l'ans I knives (or other cutt[ng blades), end air flow nm f_e

,: molli f_quQBi soLtrces ef nels¢ from home _pplthncoa. Nelt_o r;Idlnted from U1o

_& caa_ng or partebl of the applinncell altd noise rnd[ft_d from wltlb_p floors, eabJnete_

_i _sthks (Jet into vibration by so[Id structural euqnuctians) :t_r_ also ef m_ er im-

portance, The nol_ generatlr_8 meebanLsms of several appliances that have hlRh

• enough noise leveltl ft;_d exposure time to be considered Itnnoyln K ilre reviewed

below,

Hoom Air Condltlormr_. Tho major eotlrcoa of aol_0 in Lho air colldiHonJng

process are the motor, the blower {oval:orator f_n), the propeller fan {tenderiser

fan). the comp_gsor, and the air flew scroll thv _vaporator coils. In _tddltlon.

panels of the houtllng radlLtte nothe, na does Lira structure to which Ule _tir eotlditlonth K

unit bs mou._d.

Food Waste Disposer=t, The primary noitm sources tholudo the motor, the grind

wheel, _le _loshlfig of water _nd waste ng_lnMt the hou_thl_ of the cham1_r, and rue-

chances in the _lnk.

Dishwashers. The noise g_nerntlng rnechanisms In a d[sbwaahor_ It; addlt[or_ to

the [ntpblgetr, ertt of w_ter against the Bides and top of the tub e are the motor, the pump,

the excitation of Panel caathp, the ntmotur_l connections to water supi)ly * w_tor

dr[tin (tad e_.biWet, gad the blewor.

Vacuum Ctha_ere= t The primary noll_ _eurees th Vacuum e[el_i_erl _.re [k_ motor_

blo'*ver, regorm_ea of the unit structure, and+ In upright vacuum eiuantlrs, _ mech-

a.l_m (either vibrating agit_thr_ or rolling bmshelz) that beat_ the carpet to bring

d_rt to the nuance.
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Toilet++, Th+1important po,ramoters in toIlot nolpo a_ tho tyLmn(tank vll 'mlvo) and

thl_moual, lng (floor V+lwall I, 51 ench lyL_ of ¢o_IoI, nolzle le attrlbut_d to v_Ivo++lind

wettt+r f_ow,

Bu#dir4,L'_Ipm#nt

The majority _e_octrlcal _nd me+:hanlcal oqu[pmont In buUd(nglSla ua_d Io

su!_,_l¥tho huI1dlng c¢oul:mnta e+i_ha _u_hlblo qulintity of ail- _+tli ¢om_rl_b_e tornpor_ iii

turo +Lndnlolalu_ co+_tont_ In addition_ flt_id l_Ump_g _ piping _++n_ _l_d olo_

_13_+_ _l_£1_or_ llnd otto+ __o11v_}'ol_o+i +fro ullod I+o_*_o¥_i_ l_c+p_ _;_d rnll_{+rI£1_ i
4+i

Horn__/l_nc_

Imila|I_t_on and at _ _0I_h_ of _ _oi+_ Lh_ rn_uro mol_ po_|_on _+_rox_rnat_ tho

NO_+ |I_VO|BIn _ors_ raotnli_ _th U_o |111_r_oatle_(+Ingdc¢_ ++l_n_ m_¥ r_ng_+ !

from I0 +Ilia |_B_ th_n th_ lovo I_ a_ _ I+_ to _I+mli++h a_ is_t+_r_ dP,A gr_l_r Ihli_ • J

_d t+_+_ _ho _P _ _ o|_u|+_o lh+iv_r)_ _ i+o_++|ov@_ il__io ++_rn_li)' bo _ II¢i



CO_LINQ
TOWER

I_1 PINTHOUSE AfEC_A_IS_I_EQUS_E_ IIOOM I,
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" LJ I,--__ I,II!
_i AiR TI_AN$_ORM(_A

C_P_IUOH
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A-WEIGHTED NOISELEVELSAT 3 FT

FREEZER : I
REFRIGERATOR L- _. I • AMERICANAPpLIAflCE$

HEATER,ELECTRIC I I • fORElat_IANCES I
IHAIR CLIPPER

TOOTHBRUSH,ELECTRIC -::
HUMIDIFIER '• "

FAN | ! I*-

DEHUMIDIFIER I • _ *

DLOTHESDRYER __st_ _ .
AIR CONDITIONER _ I| |•

SHAVER,ELECTRIC _... _ • L
WATER FAUCET

HAIR DRYER

CLOTHESWASHER |l. _ BOSnia

WATERCLOSET _ JL-- m :
DISHWASHER I_

CANOFENER_ELECTRIC .=_

FOODMIXER dl k:_

KNIFE, ELECTRIC

KNIFE SHARPENER,ELECTRIC

SEWING MACHINE

ORAL LAVAGE

VACUUMCLEANER _ i_FOODSLENDER ___lJ --
COFFEEMILL _ . _

FOODWASTEDISPOSER • i NiL
EDGER AND TRIMMER

HOMESHOPTOOLS , • • _ _.
HEDGE CLIPPERS

LAWNMOWER, ELECTRIC

FIS_Z_ 3-36, A _umnmryofNot8_ L_vels forAppil_coa Mcaaured
at _ DIBtancoo[ 0 Feet
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notho t_e_eu_monts m_e for thL_ stud)* end _nlo (l[ tho:lo reputed th the li_rulu_e.

Each po{Nt _op_*JJLent_ _ _[ngt_ muKsu_ement. _c_¥_r;ll mc_tlronle_ll_ il[_ KiVUTI (Or it¸

_[ngt_ spp{{ance thQt op_rate_ In dtf_rent modes. The solid e(rcLes ]_._ll_'u_u:ntnn{_e

lraval_ _nQra_d by domestic apptianc_l_; _Lgn b_mds s_ rep_:_enl(_EI by th_ _lld

. .j Building Equipnmnr

The expoJuru of occupants to the _oth,_ gel/orated by bL_L_dthgequipment, uum-

n_rtz_d Ir_T_ble 2-18 and FIgur_ 2-3{) shows that occu p_ntl_ ar_ direutly exposed la

"" the nothe _ o_1_ nbuut ell_ht different tyi_s el equtpmLmt, ";];_ n,_t_e g_ner'._tcd by

Ihes¢_ unl_ 1_, thus, O[ _i'*ecthi thmr_st JJil_cothorn axe no Inte:Itei11ng walls to pri_-

! vtdv nel_e r_duetthn,

- AlthoUgh detail_ of th_ frvqueney sp_et_m are Impurtant in _eleetthg nolt_a

control treatmente., the model preeontcd her_ la he)cd, for simp_lllv_tlcc_ to d]_^,

F_gttro 2-_0 sumrll_izcs L_e 11018_ eXpOl_UT_* in d]_* of Gn c_ea_i_t to lndlvLdual

e_ourcel. The upper Level in o_eh case Ls rcprelsent_ttvo of the sound level near file

source -I.o., _t 3 feet. Th_ lower thvt!l i¢ rcprusen_tlvo of the level to whthh Ihe

noise from a particular _our_ is rodscodaes it is transmitted through oncths_res,

pttrtttton|_ e_*_ as [[thirsted til Flgdro 2-_7,

sl_lUT,_ry_ the ttotJ_B onvtronmoilt n[ a butldthg ts a feature that architoct_

a_l _ndth_cis can cor_trol through the proper selectthl_ of equipment at_d the uttllzu-

t_ort ¢_fNoise control thoh_iques, If _ero is a wtllthl_oss to bear the cast and allocate

the nocoJeaw apace,

implct of HOUYthuid AppiiIo_4_ and Ou]ldthg Equipment
ea-

For purposes of this =aport, horn_ _ppLthnc©¢ and b_iidlag equipment wore di-

vided lhto fo_r bro_d categories an the b_aLelof thoLr noise leVullL

2-_19
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A-_,eigtll0d SoUnd levol

20 30 40 _ _ 70 _0 _ 100 110 120 130
Blillll
FLuc_IIC_nlLimp
Fin Coll iJ_hL

Di_lul* r#, Gr+ll_ Rl_tli¢

Indacllon Ui1_ti

DlhumldLfigr$

Humidifllrl

i • MiNini Haxol.
Tl_mlr_ILRlhill Ull_t_It¢.

Uni[HW|I_L
! Trlnlforrn_l m

AblOtpllon Michln_i

Boll_s
flooltop

pumpt

St#oreVJlvtl I I
_ll_nui_n|d

C_illl¢-- Rol|ry
ECllWCamprlttml

Candlnlmti - AIi.Coolld m rim
!F1_mltlc

"1"rl_port Sylllml
Car_Irll 5tltlon
AIi_ndil_onlng Unll
C_iilII¢-- RKiptcc|llng llm m
Cam,_r_mr
EllClri_ Mot_tl
Fint
G11111r -- G_txilu_il

_r _mpre_lot

C_ol+_0 11ovi_rI
D_isll En_llnvl
_lJ Tuf bin_t

Flg_ 2-39, P,_nge of Nol_ In dHA Typical for
J_lldlng Equipme_t at _ FeOl

2-12!





-_. . .I. _ :

1. _lut m_Jor oqulpmonL appll_nce_, ch_raclert_ed hy _l_ltiZl_ ]u_'u[_ I_er

Lh_n 130d]ZA.

2. (_[_t _qLzlpment _nd Rxz-.o_[nppll,,c_f clL_£_tuz'lzod h_ nolsa lu_'Ql_ I_t_n

60 and 70 dZ]_..

0. Nolay am_z][ _pp|llznoeag ch_zz'actcrized IiI' nol_e t_zv(!lzl t_.tll_.en 71/_nd _10dDA.

"]_b_o 2-1g ][s_ t_lo Ino[m nol_u le¥_m_ hi d|_._, f_r _uch z_S_I_lhml!l_ In till!It iiormlll

op_ z_t [n_ erzvJr_m_ntzz.

' *. Group I: Quiet Major Equipment and Appliancez

Gro4zp [ _ont_[na thu zloi_o _louz'ce_zlo which p_op[_ _r_ _xpt_(I [oz"tho _reltl_

b_* oq,lp_or_ and _ppll_nce_ 1, Group _. _[(e_t_ o_̧ _xpoz_ure _z'_ ulltl_r rle_ll_lh[_ _1'

equipment m_y _ r_,p_zb]o ar d_E_ylP_ Ulo onB_t of _[_ep of Iho_ _lLI/er_rz_ _oor_d._r_"

uxpo_ur_. "_he mlzJoz' ef_eat of oxpoaur_ Lo I_Ol6o Irom Group [ _t_Li]pm_!nt _x_[ :_;I-

L]le I_medl_zto ';_ln[l_' o[ th_ Iml_l_r _u_z'ce_ _r_Gr_,iJ ] i_t _on_lvh;it _l_hor Ih_,

no_'_[ 'voi¢_ l_vel_ or by redu_ th_ dl_t_ln_u b_t'.v_n i_l_._k_r_.

i Grip I1: Q_iet Ma/o_ Equipment and Sinai/.oj_ph_nces

t_lou_h noL _1_ o_ t]lo _ou_ces az_ _ _ommor_ zz_ t_o_ in G_o_p _. E_c_u_ _roup II

_ no_ IB or_ of tr_ruquu_ _zlld b_'lef on_o_ntll_'_.

Of tllo th_o zz_'zJoro_'Ie_t_ by whlc]z nol_ lrnl]lL_t I_ _L_d In thl_ p_]J_Z'L.

_z r.o[_ _ourc_ lzz Group [1 _l_'z_[fl_ntl)' eontrlb_z_ Io lal|y _;_]z _nlaZ*_oz_tle*_.

2-Z_3
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]luarin_-dum_gt_ rlsk Is nuglJgthlefor u}:<ir,_lorsand /or tllosuwho nifty_xi_rlcltCO

_c_nd_try oX1mBtl|_p anllBk_ok Iri_rfur_inarJIB • i)ru11I_mIllIIy|or tku I_w _[_)t_ W_ii1

_Xl:_r[eDco hlgh love[ _econd_ry oxpo_tlr_ W_iIIet_t_rnpt[ngto Bb)op,

U_r_ o_ Iho_Ipl)[IttllcesinGroup I[find t_l_ c]icom_un_cllt [_I__lur Jngn['_ -

l[o_cli_f[cul_.Convf#r_t[u_s gon_rnI[y mu_t b_ coniIuoledWith _]gnif[t_tly grulilur

th_r__ormal V_(_I _f_l'_ or _t _h_r_ r4n_e_. For nILtnyiX_Dpk_l_mpor;_ [_ll_rr_ill-

_10ns oi"_onv_rs0.tthnth_r[nglip[_li_t_kl_uso uf t_LJ_k_QuIpm_nt _nd Ul)l)l[_ilcus_rt_

probn_[y f¢._ndto b_ i)t'u_er_b[eI_ oondu_t[_g conv_r_ztLlon_ul1(_urstr_lr_d c_nd[thln_,

_. _nnoyunc_ Is tho i1_c_IalgnIfJc_t of LifoIild[ruct_on_uqu_co_ i_foxpasuru If*

resldenoo_ _ _mi_y rnern_r_ th other r_ms) [e c_ndR[o_d _n i_trtby llm In-

trusive n_4_ or the expo_ _tndIn part hy _oI[ng_ or_ated hy tho ImLbllltyt_

Group /II: NOIW Srrm/lAppIIanc#s

'1'11_ di_tr[butlonarid_xpo_ur_ pait_r_l__f _c_]t__ourcos inOrc_p T|l_ont[nu_

the tz'_nd_beorw_ in Qr_l)S |_t_ |I_ _L_d on ownQru_1[[ld_ _twt_ _und lh_t

{3r_up r_|appI_a _ _Po |c_nd in fuw_r ilomos th_n aro l_le_pplLan_ o_ p r_'c(_iI]ng

._rot_p_.F,xpa_uro to noise from thIl_grou[_of appIJr_nco_]_ brl_|llnd [eL;_par_I_d

by long In_rwls, Both of |hero |_tora mndo_t_ tho Impact of tho reI_tiveiyhigh

few| nol_e p_d_c_ d by thoau apr_li_nco_.

l]e_r[r_-d_gf# riBk ©_o_ _ dismis_d _ a| rnlnur JnIportan_QfI_rthJ_

group of nt_[B_jot_t*_o_. _II0 It[a tr_u that th_ _vurag_ ox_ul_ to no[l_e_ot_rc_s

nf _rat1_ |||[_ mu_u_d [_|r_at_on_o| hot_r_ par tt_Jk, [t [_ l[k_lytknt _ort_i_1

oI(_11_nt._o_ the pub|I_ _irooxpas_tdto _omu G rotlpI[I_our_:o|or prolon gLad

2-I_5



pQrlndS of time. HOmO Be_mstresses, for e_mpth, could e_si/y be nxpomJd to uovero.l

hour_ of Bowing mash[he nothe dally. Although oven this so_ of oxpesun_ would not

constitute an Imminent hazsrJ to hofirins, It could never[helena hasten svontuul hear-

Ing damat;o th the context of cttmulative exposure from many _ourcea.

Operators of the applthnnea of Group Ill must contend wg_ severe _peech thter-

feron_e. Althalgh oommunlvatth_ by aheultqg may be possible during appllanvo uae,

o_rators wc_ld probably rand m avoid ennversatl_ at tbeso ttmee. E_n _oondary

exposux_ to the noise of Group IH appliances thterferes somewIult with Cpeech !

in_iill_thllthy. I, i

Noel* Interference reused by noise of Group [lI appllnnceu th minimal for the

8amo |_ft_onl _t_ _le_ [Ire gogllgthlo for Group H applthnces. Ales. allnoynnco Is

the major Inditer effect of _o1_ expo6uro for Group HI, ae is WUO for Qr_p H.

The operator may find the noise ilgnature of the _ppllance unpleasant, parttcuthrly

if it eofi_l_ pwre tor_ 0ompoMen_ or a highly Variable temporal thBtrthuUf4t of

_0Umi l_vela.

Group IV: Nols_' Electric Tooth

Group IV Oonl_l_ tho appllaaees th_tt pr_luce thu hlgba_t leyala of nolJ_o th the

bO_e f_llvlronmo_. _ this c_ttngory a_ about 4 million oJeotrlo yll_ _re tholB tied

12 million electrlo shop resist.

Hearthg-dgrnage risk _.n he greet If exposure to the noise level_ preluded by

Group IV _outces Is habitual or prolonged. Ilobbyl_ts engr.glng In regular use of

power tools are l_ely to exbarthnce prolonged exposure nt working distances of

a few feet. 8uvh u_e of tools can prnduoe the risk of henrblg Impairment,

Speech interference produced by Group IV eoeroe_ cnn he of su/fthlent magnl=

rude to preclude verbal commltnthatlon in any form other than _houttng dlreotly Into

2-126
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the e_. Eyen thu _peeoh in[o_oronc, o dua Io aeco_]_r'_ expoBuro P_n ba g_t enough

I Iso _at conver_tlonB mu_t '_ conducted _t high Vol_e ]eve[[d.

i Sleup inte_r[orone_ fz'om _ondrl c,j exposur_ to humu _hop tc_la (iz' ol_cwIc

! _/_rd e_re tools Is _. dlBtinut posBlbllIw_ nnd people _tzemptlng t_ _leep while expez'-

lencln_ _uch nol_l(_ expo_laro would have cun_ldorab[o dlf[l_uit_. Both _nn_y[znce Iind

i_' EiLroas _r_ pro_c_blo I)_i_rud_l_a of the nol_ _'rom Grmlp IV equipment. A nelgh_rl_l

_olso, ]l_[cu|al'_ u.t I_vells _1_high alS those ef Gz'o,p IV BC_r_.'_t IS rlL_ly welcome.

S_mmJuy of Effkct_ of Appllanm Nolw on Puople

Table =-20 summarizes Iho Impect o( _pplianco noise on people In concise

lerme_ for the In_rpz'el_tion of fl_res oxpreaa.d in person-hot[re, ']'he t_blo zo-

latoa p_rllcsl-ho_i_a of exposure dLre(_tly to the nl_or criteria., It shoukl L_ om- - "

ph_liced tl,.at theee vo.iues of expoeu_ z'ep_esenl potential effects. For ex_mp[e_

fans w_[[ ¢roat_ oondltlons that w(xzld modaPatoly lntezfore with ei_eech t.lolllg"

Iblllty for 1.2 billion person-hour's per vaeek, The .ctual epeuch lnlerfor'_nce de-

pends on the fmolClon o| Lhut tirn_ peeplu _tt_mpt to speak while • fun is _nninl;.

i

• !
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T_blo 2-_0

OI1DER-OF-MAGN|TUDE ESTI_L_TES OF EXPOSUP_ETO HGMKAPPLIANCE AND BU|LD_G
EQUIPMEI_T NO_E EXPRESSED Zl_MILLI_8 OF PI_ItSON-HOUI1SPElt WEEK

apeooh l_terf_ronc_* _loop _tarforen_o+ Ilearlng Dan_o ;lt_k
Nol_o _o_r_ _or_ta _wn_ SLight Modora_ " SLight Modermto

Group h qulot _ or Equlpn_t
_nd Appll_noo,

Fans 1_00 0 0
Air CondR|o_ r 242 1_ 0
Clothes Dr.jot 1+4 to 0
Ilu_idfftor 10 t5 0

Group n: Qulot E_lpm_nt and

__ _iDhw_er 40_ 4 0W

V_uurn Cl_uor 280 0+_ 0

_lothe_ W_shor _15 0.5 0
. E|oct_lo _n O_nor 11_ 0.2 0

Eloctrlo K_ 1 0+1 0

Group fill Not,y 8m_ll Appll_oos

5_win_ M_chl_ 19 0._ 9
Eleatr)_ _h_v_r 0 1 5
F_d Bl_d_r _ 0._ 0.5

Fo_d Dlapo_ r 0.5 0+_ 0+5

Group _VI Nols_ EJootrl_ Toals

I Eloatric ¥_rd _ T_I_ 1._ . _ 0.4

JTh_s_ fI_ro_ _t_ not dl_;lly lnt_rpr_ble I_ tarn_s of por_on-houl+s ol _os__leo I)or _._och (nt_rforon_@
(_e toxl).

• .._ .............................................. ........ + .......



OVERALL AI_E_F_MENT OF ENVIRONMENTAL IMPACT OF MAJOR NOISE SOURCES

The Impa©t of nol_ ha_ Ix_e_ dli_cussed foz" e_ch oi" tho In_Jor norl-occupationnl

ilolno sour_o Catogorlos. 'Ehese+ Impact as_onsrnullts hu'te boon devolopcd froth "t_rlous

pulnta oi' vlnw+ whlch ai_0 poi'ttheltt to Lhn noI_ nnd use ch_z_aLorlstlos of sash sc_rcu

c_teSoz-J. ToSo_er with the presen_tIon of tho de_IJsd nolne _h_rucb_r[st os o tho

li0urces awJ the oommunl y+ boy provlda tho b_s e d_t_ _or _n ,IneesumenI o[ Ole totuJ

envi+'x}r_rnontal Irapactt of _oIso+ "This annessmo_II Ill n1_d_ _laI.lw Lo Intorfo_'enco

wiLE_poeoh I ¢lOi_munOy _oa_tthn_ _.nd nolso Ol_t m_y produco po_nll_| h+J_rIni_ d_m-

t'_ Zil_O. "Eho Impost _,_B_nnti_l_t_ _re b_nod upon ci'Itol+la sp_¢L_i_d _JIe_wh_ro Ln Oils to°

port and the dala promonled (_rltsr in thln _hnpb_r.

|_ shouJd be l_pt in mInd that the noLso e_v(rc_menl In prlrm_rIly z_ produ._t ol m_n

l_ndbib n1_,ch[rmn _nd ¢onsln_ of ar_ _|I_poPt_nIv¢ a1'd aonspe(_Lflo z_nid_1 no_+ to

'_Ich Is _,ddl_clboth _ons_nt and ll1_ormIOent tht_SLvo no(ses+ The _elildual n_I_

_e_'el in u ¢bal_ rosldonOal ¢om_nunO l_n In l_onoz_lly tho Intogl'_t_d _sult of tho _oise

|zorn tnLfWJ on nL_oL_ a_l hlghw_yB b_t does V_ry wldoly wllll the lypo of c_mm_nt|y.

IntlPflrln_ wlth Ep4Nl_h

_oBidua| no_cle |evels in 8Ubu _"_,_iI_d ru_| _ro_s do no_.a ppe-_r to Int_rfoi'o

wile speoch con_rau+11cr_t_o11at dllltances ooznpatlbln w_lh norln_I u_a o_ l_itios _ztd

ba_c¥_cla, floweret+ homo Intoz_or_ace wil_1 o_vJ_r npo¢c_1 _ i'c_nd It, _rban

_IHd_n1_i_| eoml_tlnltles I _r_d¢onl_Id_imblo aonLll_uoun _nterfoz_n_ Is found in th_J

Yery nolBy _b_ll arid downtown c it)' _.,'o_s, "Eh_n+ tea us_ o_"C_tdOQF npacu5 I'o_"

,'e_xed elonvsrl_Ithll IM _R+_LLV*_y duA[od to _n _stln1_tod ,5 _o _.0 l_Ulion p_oplu

who _Ith_ In Voi'_' DO|Jy _r_n _ _,li.

"E;1obuckyardsp P_tlosj a_d baltJO_len _'_¢In_ an uriah _z'oow_y _r_ simIia_ly

_l_u_"_d u_nBn o11_ conIll_l_on_ bo+_[sj oxc_pL when l_ffic I_ ll_h_ la LEo o_rly

_ ht0rlltn_ hours, A|thoui_h windows aro k_pt ¢_1osc*dIn m_r+y d'_r_|_Ini_unRs adJ_¢enL

_9



J

J

to freeways to keep out the nois_ the no[so Jove1 inside the dweJlthg n_y stl][ be

too hll;h for rol_u(ed oor_yers_ttthn, An e_timzltod 2.5 to _ mlilthn people Jiving near

! fz'ee'*vays a_ signffteantly affected by such Int_eive nol_.o, Probably, another 7 toi

i 14 mllllan people are affected to a lassor dngre_ by the noise from traffic on the

9ft. 000 miles of major arterial re_ds In urban communities.

Construction in urban areas IS charflcterlzcd by a I_latlvely high contir_ceds

intimates noise level, plats intermittent higher lave_ noth_ evontm It is setln_tod

that, during daylight and early evening hours, the abe[t)' of 21 million peopla to enjoy

oafdcor aonverstttlct_ la _ovorely tropsited, particularly during the higher level nt_lse _'_

events, In many of those c_aoa_ the ability to converse indoors is also Impaired, The

tolol_r;0e Of peop_ to const l'uella_ naf_ appears to be higher than to other Islrudthg

noises thcause of the expeet_t Ion that thO coristrllotthn activity wtil sr_n cease,

However, In many larger oltte_ where there appears to bo almost contlnacus con-

8tructlort activity near aparlment dWellthgsp intolerance of construction notes may

be exr_cted to be libeller to that of other forms of noise threaten,

Thus, thO comblr_lllm el eonithuous d_yllmo noise caused by t_flo on eli?

streets, major arterial etreels, and free_ys impairs the utility of the patios,

porches, and yards of approximately 7 Io l_ rmrcent of the total pcr_latlon, while

at _.ny ¢x_e time the noiset from oonsttuotths eir,_l_rly affects nnother 1o percent,

The nol_e from n_ny home :zppllaneu_ and ether equipment makes It difficult

lot" the opera.tot ar,d oths l's Is the home environment to oorlvsrse or hear _, clald'8

cry. The noisier Items In this c_tegory Inolude power thwnmoworls_ home _hop

tools, food dlspo_tura and blatuJors, sewing maoh[r_s, electric shavers, and v_ouur_

eleo.ncrs_ and it Is estthmtcd that itt least 6_ tflll_loR people operate one or mo_ of

tho_e devices, Tngeiber with an estlme, ted lift million dwelling ccoupeots, Uley

exper Isllce a severe tedl_ctios in sr_sch lntelllgthility who[t_vor Sat3h devices ere used, _*
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Community Reaction

Co mmu,lty re;torten may be expected to begin whorl the ells r_y equivalent level of

an [ntrudIfi8 soles t_xcoeda the residual i3o1_ [evol. Tht_ deeps*3 of resctlctrt depend_l t

_ts discussed ¢tlsewhero In this report, prir_utriJy on the ztmotJilt of the ptLi-detI(_n _lr_l,

s0condo, rIlyp Qn older che.r,toterl!lI.Ico of the noise fq,I on nddItIorlal f_n:toreL su_h :is

ele_t_ortof the year and altitude of thetis exposed. The Imll_ct st" several forms of

iiolae I ¢fvetlta JitJ_h its _olso from _lror_t overflights I nole:e from dlese_ tr_,t:ku on the

h[ghwo.y, al_d Industrial nOlele_ Ill best owt[tittled In tel'tel; of oomm*Jnlty _ltctlon,

tm The mo_t sIgnl|lc_st nutthnfd problem that ¢_art ke defbted In _.ch terrn_ Is alr_

ot_ft noIBe. There art_, by ,JOn_torv, ttivo estimate, 7.5 mllHer_ i_ulllo living In ztr_/tJ_

I wh(Jl_ itlro_afl solos exceed*t the _e'¢ol required to generate widespread iJompb_Ptta.
t ¸

T_I_ e_...,_l_to _ssttm_el that _tll _f _ho Peopb_ ztffo_tod _[vu In rosldsrttllt[ ul'han c_m-

i rnsnltloB. A more ren]l#t_o eetlltttttog In0Jtzdth_ l!oop[o who _lvo [It q_st _r¢l normal

J_l_harbtm com_nun[l[oel 4[tl_dxtre a/_cl_d by alr_3rltft n_Ise, 18 15 inlllIen, l_ot only

f_ce_ etlrora_t l_oIem Ihtot'f0rO with 'IV vlewl_._ t_tld tlpeneh _ommunlczttlott for most of

Iho people exposed, It sills d_st_r_s the _leup of many.

Commttnlty ro_ctlon o0.n frills be eXD0ctod from the tmoounted m_[_ion;__nnoyod

by devices ouch _t8 rnotorcyaloe, rntnthyc}os. J_ltd tipe]_tlio[trll spoilt}eli In It nul_tY IJ "_'L"{_;./
manner on rosldentIsl streott_{ dur.ebuggls_, off~rend motorcycles, Shilbi_llwo an{l _ _v_

_nowmobiJes oper_tfln_ lit the wlld_rnosel i power lttwnrnowurs, body's oIipPor_, ll_(I

uhsp tools aper_Led by a neighbor on weekend lliO_n_J]_b, The nuoll)or of _u¢11 noise

eour_oa [B rapidly ErowJng, _nd tbolr {mpltGt Is _spre_td]ng.

|nduatrlsl nellie _Ilso ros.lto In _ol_pl_tb3t_ of vurylrtg degree in commut*ltlos

_ thrl)ughout th0 Unll_tl States. IIowovor, _t I;_ ill[f[_ult to quantify tile Nt*mbor of

• People disturbed because the nlaJorlty _ IndustrLsl noise problems are resolved Mt

Ir 'e n local level. The process of ttconmmodatlon oontlnultlJy c_curs th various
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oomm_nltth_ whsv. new plants are ¢onsttltcwd or _ew rnachi_s er op_ratlcns are

sddtld is extHtlng pJ_nts. ThsBo Inca[ _acommnd_tions arc {loco_pliahod i_ m_.ny

wllys I i_cLuding direet iht_ractlon between lhs piani r_l_gorn0nt nnd ths cemmunIty i

iaw_uitap e_orce_oni ei Io¢_i neiao or zoni_ oldth_nceB_ _nd oLhor l_ctiona by locul

efficlaia,

Heetlng IOamaae RIzk

There is a long history of o_cuj_t Ions I noise onuslng v_rthu_ deg_0o_ of ho_r[ng

tmpztlr_nt ia Some of the woz_th_ p_*puiatian. The legal structure for the protection

of workers now exists through the proviuthn_ of tha O'_eupatlenr;I }Io_lth aml S,'_oty

Ael_ and niae the CO_I Mine _ety _nd Henith A_l.

However, there are aiae ninny o_c.aetons when l:_opth may be oxpolZed te po-

tentially haze.rd_ls noLse In non-oo_upat[on_| e.vLrenr_enia. The Inoro isignLflc_tnt

of the_e pote_tbl h_zardous netse exposures are summarthed in Table 2-21, 'l_lese

data [nofodtl only L11o_e poopia direct|y affected by the noise so_reo_ that [s_ oFof

stets and p_sengers rather tha_ bystanders. ALthough thOSe who are on_y eccas/on-

ally exposed to such notso_ will not necessarily s_thr l;_rrnane_t hearing Impfi[rrr_nt_

frequent oxposul_ to the noise frorrt ally one OF several of such so.ross, or ccc_ts[o_[

_xpr_st_re In eombl.alia_ with iadaalria[ _oiao, will Inervase the risk of i,ourrl_

st_ch dalnage. [_ addilian_ the preIhre1_tthn and use of such noise sources iurth_r

thereaso the risk of hs_ring [_p_irment Ior zt s_hst_ntia] percenthg_ of fl_o general

population.

F_mm_/of AL_um_nt

Thia data shows that approximately 22 to 44 rniition peop[o h_ve lo_t pl_rt of the

utility of their dw_llthX_ and yards to nol_o from traZ'flo _nd aircraft on _ c_tinu-

o_S b_ehS, and another 21 mHliarl _t _ny e_ time are similarly offe_ted by noise

from _onstructian _otivliy. Further, many peop[_ _re exposed to potontleJiy
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T=lbto 2-2 J.

APPROXIMATE NUMBER OF OPE_.TO_S OF[ f=ASSENGEI_
NON'OCCtJPAT[ONA L SITUAT_GNS EXPOSED

TO POTENTIALLY* IIAZA_tDOUS NOISE FItO_._
V,_.nlOU_J _IGNIF_CANT SOUI_CE$

Not_ _vot In d_A ¸ _ppr_tm_lo N_Lmt_r ""
Sourca - m - of P_ul_to Exposud

Avoral_o** M;ixim. m (Irl _,ttlHans)** °- m

_' _nowmoblJos to_ 112 1, 60

Chain Eaw_ t00 It0 -",,_0

Motoroyc_m "95 1 |0 3, 00

Motorbo,lts (over ,IS ltP) 95 10_ 8. _0

Light tlt{ltt¥ llolicoptors 9.1 100 0. u5

Gonoral Avt_ttor_ A_r_ra_t 90 10_ 0.3{_

Commercial Prope_lar Aircraft 88 100 5, 00

Int_=rn_l Combustion L_wnnto_'_r_
_1_ _thor Nalsy Lz'atl (:a_
_:q_lilmont 87 9_ _3. O0

T_uckm (l'erlona! U_o) 8_ t(_0 5+00

, Home E_opToo_a 85 98 1,1,00

*Atthou_ avsr_go uso of any o.1_ ol ¢_eso dovlco_ by It_¢=]/m_y ilot prod_c_
perr_nont hearing lmpa[rrlmnt_ exposuro to Ihls t_o[se _n ¢omb[_EL_ton, or
togethor with c_Cul_tlonlt| nol_o wll_ Inoro_._o Ihu risk I_r Incurring i_rmzt-
i_ont hear_llg Impalrmont.

**Avor_l;O _'_l'_r_ to th_ _.vor_ge no{l_o I_wl for dovIuo_ of wr{ogs m_nuf_Lcttcre
and model type°a,

***S(ngJo-ovont expo_u_s, t_an). [m[tvtdu_l_ rn_y _co_vo mt_t[p]o oxtlos._o_.
For ox_mpt_ an Individual m_y I_ oxpo_ed during tho woek Io nols_ from
an_' or _1_Or th_ above _our_e_,
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hazardous no[ae when operattlzg n0[sy devioes. Althc_gh the numbor exposed to pe-

te In Table 2-Zl a_ n_t _ddlttye), a tol_l ot 40 ralllth, _op[e might ba reasonable,

Tht_ll, oLlt [zlc|uding the oontrLb,tion of _pp[[a._oaj no[_ i_p_rll to afi'eot i_t

lelllt S0 mllJlon _e_|e_ or 40 _rcet_t _ the _pul.t[_. lloughly on_-h_ll of the

_1_| In,picot of n_[_ _p_e_t_ a _lent[a] I_allll ilaz_._ (in _rms _" hear_g Im-

pa[_nt l_tontl_] Ilion.), and _e _matn_g hall" _pm_en_ _.n [rffrlngemen_. o_ th_ i

_bi[It_ _ _onver_ in the h_me, I_h Imprint ee_tma_m olear_y _how th_ n_ed _.o _- _

duce the r_u_ill_r of dov[ce_ that e_i_: _lz_la_[y h_z_.'cd_l_ no[l_u Iovols al_l to redu_o

4

L
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CHAPTER 3

CONTROL TECHNOLOGY AND ESTIMATES FOR THE FUTURE °

_,_' Thls chapter sumrr_rlz_)s _1(3nolle Toduction offort4s ol _1dE,it _/_nd L_e _o[_u to-

duct|on j_t_nt._| for tho vorlou8 a(_ur(;es dlac_Bedln Chaploi' 2. "tho [x_at t c_rr_n_ t

_tnd pl_r_led offo_ of |llduBtry }taro bo_n do_erminod for _he r_4rpoBo of Lh[s report by

_ommun[c_tion with _o_1_e_r_tatgvo oompanlom _tnd i_Idu_t_ _e(Io1_Uol1_, Thll chap-

ter |_I Inl_nd(_d _o _,tv_ i_siEht [xt_o th(_ It;duEt|?/Bit_Ltlon W_th r_Bpe_t to i_oJ_e _ontrol

_Ind _)uld _ot bo con_[d_1*_d to 1"o_e_t _roful]¥ _r_w11 [edua_]_j p_sIt[ona_ _i Th_

, nolao _edu(_t|o]1 potont_[ h_a beoq (_tth1_ted foz"mo_l[ of _(_ aourc_ bo_ed on @xistln_

_xpo_r_onta| d_tll, wbon Izv_[l_bl_ t _nd upon upp|Ic,_Uon o_ known techn o]ol_v to sour¢(l_

thr which no _IoI_(_ co_i_o[ exporlmon_l d_ta exJ_ta,

Tho hollo or m41_y or tho _o_-¢e_ hu_ boon ext ll_poI_t_d to Ute year E000p _oLh

wiL_ _izd w_t]lou_ _ddJlior_l nols_ _orlt_lo AILhough _uch extrapol_ons _tre conJoc-

t
t_J1"a|0 _e¥ do pro_ido _ tzs_| _z'_work for _L_bli_]lJnlT lod_y s no|_o control

_' Thls _h_pter le t_scd upo_ m_toz'i_l prepared by the Et_|_ EPA Of Hco of Nol_e
AL,at ernest _11d Oo_t I*o| ;LS _ C_|14_1(]_ to_tlmony reosLvod durin_ F_b|_c hoaz'In_s
a_d on ds_ cont_Lqed in EPA Tech_l lqror maUon Doeumonte NTID300, i,
'INolxe _rom Con_t_*4otthn EquIp_ont l;l_d O_r_tlo]zs j B_U_I_ _qulpme[1_ _nd
Home Appli_icea" (_PA ao_It_ct 6B-04-0047, Uo]I_ ]_r_nck _d Newn_n);
NTTD300,_ "Noise f_om Industri_| P]_nh_ I_ (_I_A contl'_ct 68-04°004_ I_, E,
Ooedfrdend A_oci_tos); NT]2)000, IE, "Tr_porf_Uon NoLS(_ and Nol_e from
E:qtdpment Powered by Inten_l Combustion _n_nes (_PA ca_t_¢t 0_-04-004(_,
Wy]e L_bor_to_os); &nd N'_ID 3D0,14, Tlle _o_mic Im_cz of No|so I Fro-
Pared _nder [[IbaraEeno ¥ _'reem(_;t hereon _]_A _nd the N_tlo_| Uure_u of

_'(' _u_h #_tom_llla_ _onthb1[n_ detai_d tochl1[_tl d=t_, _]_o collie|nod in th_ tz'_ns-
triFLe o_ the varloua ]_FA bo_a on noLse,
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TRANSPORTATION INDUSTRY PROGRAMS

The alg_Ifthanceofnoisefrom thetransportationsystemIsrecognizedh] varying

degree8 by rr_ny segments of tha tranuportotion thduatry. This awareness is ronecPJd

in Gle degree of effort expended by the industz7 toward nniae reduction, q'hia thseus-

athn considers the general £_.tere of each industry as it relates to eOccttog notho

reduction programs, re_+iews the results of such programs, and presents eslin_Ltva

of the no|so reduction that could lie aCJlinVedthrotlgh additional effort-both Ily industry

nnd the cognizant government agencies. [

CommercialAircraft +.'

The oxceulve noise resulting from Jet aircraft operations is perl_ps the most

widely recognized _nd acted ripen nnisa probthm.

The airport noise problem orlgh_ind in the [ate 1950_a with the thtrodueGon of

Jet aircraft, which wore much noisier than the propeller aircrnft they replaced, and

was compoundedby the posl*v_ r eot_truetthn of homes on v_lcantland _rottnd airports,

The problem grew to major proportions with the rapid growth of the commercial fleet

and l+proad to more airports with the introduction of commereth] alr o_ratlons to

sr_linr ottios and towng. Despite concerted efforts in research and d0vclopment of

quieter engines by the industry, algnlGcant progress _vusslow until spurred by federal

rogutoithn.

The negativepuhlto reaction to commercial aircraft noise led to the adoption of

thder_l regulation limiting tile nol_o el_B_tion Of new alrpthnell. Thl_ noise reguth=

Can, Federal Aviation Regulation Part (FAR) 30--Rathe Sthndarda: Aircraft Type

Certifthation-be_mo etfealivv in December of 19G9, The ftmita In this regulation

apply primarily to aubsonie aircraft of now daalgn havit_g gross t_kcoff weights ex-

ceeding 75,000 pounds.
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Tho n_jorlty of a|rcratt In I_o proaont fleet exceed the FAII-_6 nolso limits by 5

to 15 EP_dl], Thus_ r_*v aircraft ceg'fi_ed u,lder FA]_-36_ Buch o.BL_o _l'_e-eng/_od

wldebody and later modoLfour*englnod wtd_body aircraft_ wilt b_ _ubst_nli_l]y quivter

th_n aLrvr_ft in tho pre_ent fleet. The reduct/o_ of nolae to tllv FAR-3_ limits co.ld

_lgnlflca_t]y aid in the _o]ution o_ todayts _lrpor_ noise problem.

][owevor, furihvr do[ao roduct/on is reqttirod to uccoi_p]lah a. economically
4v

bJtJ_t_ood_,d publicly s_tln fyl.g solution at the i_t Jorlty of _f_cted airport_ _nd to

ac_ommo_hle the anticipated future growth of the/leer, To d_velop the technolo_ f_r

•_ _o|_se roductlor,, the feder_| go'/ernl_eJlt ha._ _upl_rt_d _'arious res_rch _nd devolop-

ment p_gr_ms, Th_ ourrent _mding _evol by both govornmen_ and industry on Jet

engtno 'nolee _lono _ow exceeds $_? m/Ilion annually, One r_a.]t o_fedoral and lndua-

try spot,noted reBoarch _nd devo|opme_t durlllg tho 19601a l_ demonstrated t_ the lloLno

characteristics of the new DC-10 _lrornfl, which l_ qulelvr t_mnthe limits impon_d by

FA}_ -36 _d mtt_h ¢_leter _han tho other _lrvr_/t in the curr_n_ fleot.

Noise _durtlo_ Prow#m_ for J_r .4ffcra?_ "

Tho d_Jll_l r_.Kir o_ :ro_po_lble .ro_'th_ nola,_ r_ducUon Ill aow _|rora,r t lifo as_oo

cl_md with I_provement J in engine bypaJi ratio and fan desig_ with new des[gas for

Inlet and d/scl_rgtng du¢_ o f tho _ow engines. N_t_ereduv_ontochnologyhaaaleo

be_n _©_el_r_t_d through nov_ra] reBearch and dov_op_o_t proKr_tno p.imed at

utl]/_lng @xiating turbofan e.g/ne_ that ar_ mc_ilflod with _ no_o reduction retrofit

pa_g_. An example of _uch a_ effort Ja the NASA Ac_unUc_l]y L/nod I_©_[Io

program, which has d_mona_ratvd thv foaslbllity o_ slg_flcan|ly reducing eng/no

noiso on approach grado_ modorately reduoing t_kooffJ_nd _ldo[lno noise. A curren¢

For det_l]a oil _olLorrflcs a_d _chao]ogieaI prob]o_8 _sao_iatod wlfil |e_ ellgl ne
_ola_, _eo tho transvrlpt of the EPA hoarings hold in Wa_hingt_n, D. C.



F,_K s_nsored proKTai'n i8 oxpooted to produce }$ar_wAre that _m bo e0rtiflca_d by

tho _nd of l_)T2, Tho exlstenco of such hard_ro may e_Labllsh rotroflt as a vL_blo

m_od far reduolt_g al_por t no[Bo, to bo _ontlldered as an _Itar_ai_vo to alr_11ft re-

p[_aomenL,

Another NAGS.program, duQ ta bo cor_pleted in i_75, _s tho _EeL Engino 1_ro° !

• gram alined _t demollstratln_ _h_ feasJbillty of dosIRnlng a new turbofan enginu wlLh

_kooff and approach lavels slgnlflc_ntiy IQwor than any aeh_oved to dal_. This pro-

fft_r_, _ogethar v,,Itht_ new I_'AACoro En_q_o Noi_ n_duc{|o_ Progr_ll_ _d al_rs _

aro the _re_er_ of L:ioto]_ll rosoarc_l P.nddovelopI_ent offovi requirl_d _ reduco

i • rlo[se of fu{uro nlr_re.ft to a_cepLab]_ ]ovo]s.

A pora|]o| _d Bupp]omo_ta! appr_ch to e_g_ne nolsa roll,el[on in _tirport _o_=

munltlos is tho alturat_on of fl_ht pro_oduros durln[[ _akooff and landln_. 81_,nln_ant

i_oLs_ redt_ctlor_shave bee_ domoilst_tod '*_ most _omr_orci_| o.Lre_rt currently

in operation by usln_ p_wor _utbuck procodures (|, e,, redu_L_ englno thrust after

tho _n_tlal takeoff cllmb), To r_d_ce nols_ Impact durln_ approach, a t_-s_gmen_

land_n_ proaoduro has boen pr_po_od. Thl_ pro_udaru consists or an Inttlal glldo

slopo termlnated prior to landtn_ In t_o tstandard 3-d_grea gllde slope. _olso reda_

tlo_ _oil11_l_b]_ to thoso achluved by tho power cu{L_ck l_w b_on a_hioved w[t_ _hls

pro_oduro. Althou_x tho feasibility of _hos_eep approa_l_ method, In forms of opura_

tlnnat _afot)', has not beon verified for _1! typos of airomft, it is already bo_n_ us_

at l_tst onu major alrli_o, who_ o[_rat1_g _ndor visual nlght cortdil3ons.

Tha l_olso r_du_Lion ac_lo_Lblo bY_oo.n_ of curro_t _nd pot_n_|]y p._|L_ b]e

tachno]_gy, _tartln_ wLththe l_chnolofly d_m_nstr_t_d fn th_ DC=10 engines and L_oso

o_ tho fedoral_ fun_od researc_ prngrams, Ls sun_rnarlzod in Table 3-i. Tho nolsu
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levels are speelllod in terms of the FAn-30 t4k_off mcnaurornent th_atfons. Thn

t_bfo thdic_tos, for cx'_mple, thnt tt nolae reduction of 10 to 15 EPNdll below the thvoLs

_onora_d by the DC_IQ aircraft should eventually be pensible for timt sthe atr0rafi.

Table 3-I

i' ESTIMATED dil_CIt&FT NOISE I_EDUCTION POTENTLAL

Noise Reduction
EPNdB _s DC-10 EI_NdB

I .. DC_)0 Teehm_logy 0 I_0

Qufot Engine Donl_ Goal* 5 95

Fttturo Qutht Engine Io fo lfi B5 to 90

*P_eedi test results indicate the engine is quthter than the design
goal.

TOplace this noise reduction potential in proper perspectivo_ it is connt_cttvo ta

consider" the growth of noise impect dur th_ the last decade duo to colnmerelal ulrcraft

opontt fens and to project foh_re trends on the _si9 or c_lrrent and patcntlal _oizlo re-

duction techno]o_. Figure 3-1 shows the n_ngo of projected impact _rca dependthg

0,'Ithe epptio_.tion of netho redueidun teehnefogy to the cdrreni eomme role] aircraft

fleet. !t'he [otlowtog significant factors sre illustrated by this fisurel

• _intatoin Kthe cttrren_ airol_ft _oi_e levels wo_ld r_su]t i_ an thoreaao in

impacted nreu to IM peroen_ of fao 1970 rigors by the year 2000. due to

thg."e_se6 th air truffic,

• l_etrofit of e_estln_ aircraft necessary to 9rmuro co/dptianee with FAIr'36

would result in a ei_lfic_mt decrease in ixnpect area in the 1976-19B7 time

period. This _ssumes a_tilabdity of an effective and oconomthai retrofit

peekage.
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Flguro 3-1, Noise*Impa_tod Ar_a (NE_-30 ar I[igho_ aa
_lnct on o Jot En_ne Nolae nechloUonOoas
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It A redtmtfen In sir_rath noise levels eorroapondtag to FARo36 and assumthg

a further 10-]_PNdB l]otae redutaten due to advanced In technofelO' would

re_u fi. by tl_o year 2000, /11an 83_per¢ont redlletlon th Irnpaul [trOllbelow

the 1970 _'alae.

fe sura_ry, slg_xiflcant reduottens in the Ilothe impact Ofcommercial athcralt

!_. ;fro technically achievable Inspirit of projected tacro.rtses in air tg-affio. I|owov0r,

the ultltrutte reduclten goals can be effeefed only by a co,tthutag oonlmitmont of re-

sources by tadt_stry lind the fedora] gaveralllent to acbtevo the required lldvnneo fe
I.

technology. This may well lnelade cbengoe tn opertttlonui procedures that would vu_l

]idle or nothing, provided saf0ty is nor compromised, It may also tavolvct changes

in land tt_e requirements t zo,tag regulat fells, and all.liar restrtette_.

VISTOLAv;stlen

STOLAircraft

The _mLlelpeted development of large BTOL commercial alrCrafu during the next

decade will©reata new denm/lds for noise abQtement technelagy. In lldthlten to oper*

athtg o_t of large commercial airports, these alroraft w_ll operate out of short field

general _,vlatlan airports that bad not prortotlsly created an adverse notes tmlmvl on

the eurrotzndlag communities.

Sew STOL atrergth are egpectad to be a, bJeet to new noise eer tifieatlan regulations

developed _peclfically for this type of aircraft. A deslb_l obJeeuve of h5 BPNdB at _00

feet for STOL atheraft I_u been tentht_vel¥ selected. Ithwever, no regalatory ll_te

t have been oatahfiebed to date.

Design of vehtales and propulsthn systen_ meetth8 this goal Is being approached

:. by Intensive research and development of suitable propulsion and lift concepts that

; rn_y be examined with respect Io pothntlal Jet noise te_nolasy. AlthoJgh the 8TOL
: .t

ted_slry van thk_ advantage Ofnoise reduction tocbeolo_' previously dlJeussed in
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terms of oommerctel Jot aviatton I Itmust overcome new problems usnoetetod with

Its _Igao proputh|on r_Irementa,

VTO£ Alrcrmfr (Hsllce_terJ

The VTOL tod_t ry is primarily geared to military helicopter requirements,

whteh account for approximately 80 percent of the raore than 20,000 vehtotoJ produced

prior to January 1970. The vulnerability to enAmy notion el military helicopters has ..v

been eiasely correlated to their excessive noise slgnxiura, which allows early detection

a_tdconsequent retaliatory enemy reaction. The todastry has therefnre been engaged

In research and development programs apoctfleally aimed At reduetog helicopter noise, w
• i

lfowevcr, there Are i_o regulations limiting tha noise of hallcopterl for civil use; thus,

there Is ltthle merle'arise for transferring thte helicopter nel6o abatement technology i
l_tetheolvll lector, The taaJor source_ ofheltooptergotee thathave boon_ open, ha m

reduced are summarized to Figare 3-2.

With tha teereaaing use of heltooptera within theur_n service system, eonlmunlty

reacttolt to the _tao Iai_uBio_ WI_ conthlu0 to tocrease, It haB bssg domor,stnltod that

sghatanttal noise suppression can be provided for current helicopter designs and, there-

fore, it is practical to consider that the helicopter Gan eventually become compatible

with community usage, In the long ran, this result can be _chleved only by tocorpor.

gtteg adoqt_to noise reduction methodology tote vehicles processed for the urban user,

lfewever, applfcaUon of available noise control technology to currently r_arhated light

pthten-powered helicopters can ha fostered by rewJlatery It©ttorh th addlttan, eo_tltr_or

groups (such as lgrgo city governments and leag_es of cities) might preelpitete the

• vallablllty of qtdetor civil helicopters by exercteteg their purchasing power. The

potential for future helicopter noise redueUon is summarteed in Table 3-2.
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Table _-2

ESTthIATED NOI3E REDUCTIONPOTENTIAL FOIl HELICOPTEP_

Noi_o IRedtzc_ont dl]_

iJgh_ and Ll_gt 131eion-] lo_Ivy Mod_um
Time Porlod Trnnar_rt Powur_d

]To]|eopt_r_ Ttzrb[no-PotYer_i[ ]lelloo/_tors
]lo]leoptorai.,

Polenti_l by 1975
UUllzlng Ave Ithble
Produ©tlon Met_eds 0 _ 10

PotenU_l by 1985
Ullllzlng CurreDt
Industry Trends I0 16 10

Pote_ttlnl by 1980 to _98_
UIi]Iz[n_ D_mon_t ra_d
oz' Advanced Technology 10 I? _0

*Nolse r_d_tlon rothtl_o to typIcal e_rent nols_ levels in d_A at 1000 feet.

{_onstal _Ist]n_ A_rc_ft

T_o rrmJori_yof _oral _vf_Lio_ _Ir_ra_ _r_ owned by prints Indlvldunla and _re

used for p_r_on_| arzdr_©roatlo_al flyth_, Thoroforo_ the general _vin_on _Ireraft

thdu_ry d_als prodorr_n_ntly with n ¢ons_r n_rk_t _Irnlthr to _n_ for a_tomobllos

or n_otoro}'olos, conaoquentl_, th_ exploltnt[on or toohnolo_e_ _J_t b_Ir only Indlo

rootl_ on produo_ des[_blllt¥, l_oh _s exterior _ol_ red_olion, Is r_log_t_d _.o_t

secondary level 0_ Importance, l_owo_er, the At_t_clo of _ V_st rn_JorIW of those

_ffooted by gener_I nvlatlon n_Ise |a _ueh that _is approach is not consldored accop_-

A_ pro_e/ll_ _e_er_] ttvI_tlon _llr_r_f_ _ro not _ major aour_e or eonlmur, i_' _oi_e,

_Ithough ththrnal nolsa th ma_ typs_ l_ of Irapor_o wRh r_s[_c_ to 9earlrl_ d_n1_go,
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Approxicr_thly one-half of the athorafl operain zte_r hub alrpor_, whore thoth notho

ch_.ractorteilce, exc0pt for the executlvo J0th i are tdalkod by the much nolsin¢ coB-

m0r clal alrcrq It, Therorv_inderofthontho_ftarethstrlbetedovcrtnorethaniI,ooo

airporte within the U.S. Tbea_ the ge_ergi nv_Cinn industry haa net, unUl racenily,

coJ1sidered airct'qft _ctee hl ter_ul or'the fi0npttftlolpo.t onrirolqm_JnL. Furthermore,

ther_ _ro no noIJBOr0_llitlo._ tot the tvAJoz'Ity of those alrc_, which at0 below the
qF-

75,000-potmd mtrdm.m grosa weight conatdered by FAR-36.

The general _¢iatthn fleo_ hie grown rapidly d_rthg the bat 15 yeara and will con-

tthue to grow at an accelerated ra_ tmttl af Inaat 1985. blore Importa,t. From a nothe

etandpotet. Ia the grcwteg proportion of la rb_r _nd more powerful muftiengthod pteten.

turboprop, and turbeJet aircraft in the projected fleet. Becatwe of this cha_glng mix,

the typl_I general av_aithn aircraft could become noteler In the future. This facto G

in addlUcll to the Increago in the nurat_r of aircraft operations, will lead Ioan inereas -

teg plltellthil for the prodttot_otl of cam mtutlty noth_ thl_einn_.

NolWRed_¢t_n P_rim_

Red_ctthfl of Interior ogbin noise thve!s ill pieeently a much higher priority Item

far file gener_tl aviation thdtmthy than Is reducthg exterior levels. Some improvement

has been achieved by reducing rmlee from the engine aed propoithr and by Increasing

t_n_rrthsBtenleaathroughthec*qhtewalth. Thegeneralavlatthnthdustry*_p_nn for

further rod_etinrt thdin_ te ttmt Interior nothe Inveth of abeui 75 dIlA _re pottslble

within the neat 10 year_, Such anaocomplinhment would essenflafty eliminate any

potential hazard of hearing loee and woeld reattlt In cabin noise loyola comparable th

thothterlornoisetevethefanaverageeetemohtleathlghw_yspoeds, The general

, • _tvthtton lluteetry h4;_ _eenftF begun to e,la quththr turbofan eng_ee filr thtatheH Jet

aircraft trmthad of the _oteler p_re turbeJeth. Tht_ quieter eng_e can provide a

_l-lt



DU_L_nU_I rodUollo_Ine_[ no|soI_th _al or Imp_v_d alreI'_%f&performanoo,

IloWOverI a. _U[V_La_ notho roducUon throu_to_t Ulcbusto0_s jot floet 1_ rvqttirod

to signl fto_nllh_ reduce the xtothe lmI_lci of these rdrcrwit.

Propeller and sit gibe rimnufaetzzrer$ have boon cragsgod |n the development of quiet

concepts for military and V/STOL commercial ,ppitoatiens. 4_ndsome of the results

have fed hlxek to the gurtoral aviation todUsiz')'. For exampla, current ,lrcrudt _zlodola

generally have threo-hlade propellers rather _nn tha old two-blade prcpellera, with

a resulting nolse rcductthn of 3 IO fi dBA. However, in the absence of doflnite goals

(such as could be ostablthhcd by regulation), much of the noise reduction technology

will net be systemaflcwily applied.

NoiseRodumion Potenta/

A significant reduction to engine/exhaust noise for propeller atrcroft Is achievable

with nurren_ technolo_Y_nnda ZO-dO rod_cllon of prol_ltor no[Je is foaslhlo in the !

next 5 year_, ltappear_thatartmximumnotholovslobJectlvoththex'_nguor68to
1

73 dBA _zt 1000 foot/or now general a _taflon prol_Jllor *tirol'aft is achievable in the i

1980 time period. SlmJlor]yp noise Lavclmof tmsine_a Jot aircraft could be reduced to

ne_fly these loyola if die toch_othgy dovclaped for commercial Jola were applied to

dis smaller lazsthcJs Jet engined.

The Achievement of those reduced oxthrJor noise loYOla th gcaezaI a vlaUon alr-

oraft will undoubtedly rcq_ro regulatory n¢Uoil by flio guvurnment, since the operator

of this category of ttazmpor_tlon cannot be ox'pectmi to rtpply pressure on the manu-

theturer, Slmllnrly_ rogulatton would ensure the adlthvem_nt of intertml no[so I0veL_

that are not potentially hazardous to ho_rthg.

Hlghw_ltV¢hide_

Tha highway vehicle industry is st rong]y committed to the dovoLapmezztof vehicles

Intendedfor _pcclllo segments of tho consumer public. Each vehmie modal la

9-12



manufactured with a pertfoular perforr_nue goal or overall Image fo mind. This

|_gu tangeft [rein A lu_ry vehlele, wherein a quiet e_r is desired b)" the oc*nat_msI'_

to n eompetlUon type vehicle th_tt gens_Uy exhibits Ule highest leVI nofoo fovel.

I_ lta tnfonoy, thu authn_otive tndeairy found it neoeHary Is equip its e nb'ln os with

rn_fflora pectise Me nol_e of t_e horl_elelzl e_rriagu frightened ho_s e_ the r_d.

CIU_ _d dewfilt begutt to require mufflers or_ ce.rs _ the _20ts j lind the autemdei]u

muffler had lmp_ved Blgul fie_ntly I foes t_ert,

Truck_ j utility _nd I_ainte_nce Yehic]es, _.rtd _ssl v.ro generally roans featured

I_ to Individ.al eu_toroer Bpecifie.atiens that pfoee n_JQr eru_ls en performance,

oj_ratlng economy, and fol_| coat. Tr_ck iLolse le o(for_ _fotake_ly ae_oel_ttod with

better economy i_qd more power. Thus I there ha_ _een ]lt_fo _rcb_or pres_ttrs to

requ_e truok _ol_e_ although lndlvid_] _lt_eB _.d to_t have begun to d_rra_nd q._eter

r_lnte_mee voffle]ell a_d buses. However, lr_ the fo!o ll)50*B reall_Uon of potetttfol

lesl_l.tion to eurfoil truck nothe led t_u fodu_try to adept a vofonfory n_mum ex-

terior noise level Bt_nc_trd.

The manaf_ure_e commltmen_ to no!as red,ot_on is twofold: (_) n pregram of

_ roec_re_ a_d development to _tat|Bfy censurer requltemor, t_ for a quiet c_r, for th_

i pas,sngure, nnd (=) an _ttempt to meet existing legislation on exterior noise levels,

4 Thil ]egl_Uor_ o_ee_tia[ly _ke_ the form af _t 8hert term noise requirement. These

!_ Cemrfiitmenth fire gre4atl¥ eompll_tod heoat_Be the vehlc_u r_nuf_eh_rors fac_e a

_ _urfiher Of difforinl|rtethe l_ws, mea_ureraent aUt_derds_ and t_me de_dlins_ through-

e_tt ths ¢ou_t rY for varJouB nelBe llrfilte o_ hlJ_hw_y v©hlc]o8. Be_tu_e of the urns

coillttrafot_ cot_t_lr, od in |omo of the law_t I thdu_try fob frequently bee_ roqu_'ed to

exploit the eo called "l_nd-aJd" type of problem _ulutton, without hatqn_ ndeq_te

time to tnoer_rate the now requirort_e_ts Into A _asl_ re del_lgn.
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/neorpoz_Uon o[ approprthto noise reductlon techniques into the design of high,my

vchthlo_, proGeeds slowly _r a nu:nhor of reaeons, foremost of which th lhal the _nu-

facth_ra ar_ de_fthg With productlon uni_ having _ lead tlme of 3 to 5 yoer_. Any

r_fL_ement g01n_ thto now vehthlel requlro_ rnodlf|caUon ¢Jmt n_uat be proven _o_ap_t/h]e

with _il dealgn aad produeUQn conJt:rnlnla.

There is po_ntthl thr the reduoUon o_nolso aesocLqthd with hlghw_y tranlpor tauon
thraugh cenaldora:|on of hallo Impact th re.re soleeuon Bed by the use In eerl_th th-

tJtun_el of vurthus typos of no[e_eh_rlerel. Such bnrr_ors one coe, t [ram $._0_000

t_ wolf ov_ $_00,000 pe_ mlth, depending _n ty_o of Cenetruct_on, and whu_llur o_ _

notlhaywere'theluded th_haori_th_lhl_hwayd_slgn. Similarly, ength_rln_ !

collli'olel, sue_ _ Ue_uof dch_cel_od ro_d_vJ1yeJtlnd _r(_vl_io_1of elound the_uthtlo_

on bu_l_n_ adamant to heavy _r_o ofth_ p_sslh_liues of mtnlrnlzthg nothe Impa_.

• l_h m_ si_ _'_/irp_y b_ evell _o_'a ofthoUvo as lse'_rce control is npplled.

Itoi_e Reducr/on Pro_mm_

Passen_erC_r_ A great de_! o_noiJo ruduoUon is ©.rr_ntJy Lnoor/mr_ed th_o

the rnaJQr_tyof i_ss_nger _ehlelos. _uch or thth noth_ red_ct/on th dlrect_d _t re-

d_oJJ_gh1_o_er noth_ levels, l_ndtluoce_sful orthrts o(thl_ h_ve lmo_ _owo.rdod by

/_c_'_sed tl_les.

The o_erior gloth_ leveth o_ p_se_n_er _e, r_e_._r_d u_d_ v_e[1o _or_o._|

opo_.tthg c_dlilone alung r_'eew_ys, _ity _ttee_ f _d r_al z'oetde, elbow that the noleln

el th_ newest ve_hthths l_ ]_s_ th_n that of oil]o:' vohlole_. In _th_i_tlc_1 _dthl con-

ducted on hlghw_y vehlclu twi_o, th_ _verago nolnt_ level _f vch/ele_ in the cat_gory

rrID(_0al1_._*ewer'I v._ found to ho _ppro_maI_]y _ to 3 _/_ l_us th_n that of o]de_

w_io]o_s.

._.c_ordthg to testimony g_ven at th_ _n Francla_o, Chthagn, and Washinff_an,

D. _. nolsa hearthgs_ the _naJorlty o[ p_sa_ngor ca_s _ulli in the U.8, JLnco I_9
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mcetpreeentCall[ornlannlsercqu[romenta. Accordlng to Jnduat ry eat( mat*,el,

moet[t1_ futur0 Californ[e. re_J]_L1or_s wi_l Lncreas,_ new c_l' prices by approx-

Irnn_ely $30 to $_0 per whlcle,

Truclm _ Adequat_ aL!eJ1cL_z troatrnunt on new v_icleB _d_r _a_mum nQlm_ _

p_ cond/t_ons pro_ide_ _ e,t_b_ta_Linl ov_r_l_ e_xh_ue_t no_i_ _o_uctIo_ yicld_n_ o_cr_||

vc_]_ nots_ l_vel_ in the_ _ to 90 dill. r_ _Iow_ver_ the _v_ra_o _e_vy ([_cl

t_]< w_]l probab)y _un o_r _0O_000 rnII_ _ _ _ O_ th_ ttlno pcriod_

_v Ind_v_dualop_or _icod_° (_o_quontly_ tho_oi_o_putu_in_yhca_ytruc_

_n_rc_ s_g_1|fIc_tnLiy fro_ iheIr or/_i_o.| co_d_tioti_ _o[_.tln_ n_eto _d_tloi_ fe_o_

|hcorpnr_tod |_ th_ orI_llml _e]1_cl_ pt_rf_c_tlzir_y if rnu_f]_r p.nd _r_ r_pI_c_nL_

do not provlde, _o_n_ por for_J_c_ eqt_| to _| o[" th_ orlg_e,a I eq_|p_unt _

C_t_ 0.e_o _[_t_od with reducing t l_ick _0_el_ &to d/_f/c_It to ee_n_to _ b_ua_ o_

tl1_ variety o_" 110_J_0_o_z'_@_ i_n|o_i_led ',vllh _c_ Cype o_' '/_h_c_e_ E_gl,1_ ¢otuponc_Lg_

_ro _,i_o_" _oL_e_ sour_s_ O110_ngl_ l_t_u_ct_rer hu _._led tl_t th_r_ wc_d be

_n _ncrea_ in coat o_ $_ _0_ In th_ $_0_0 L,a_ price o_ _ _0 hp die_cl eng_n_ to

prov/de a 10 _ _a_ r_lu_t_os_ _o'/_rdl _r_0k _u[ac_rer_ haw estlr_d thnt

co_ tc me_ the 1973 C_lifornl_ law requ1_em_nta r_o _rom $_0 to $I_ Per _I_

• ild to ._,_ t |_ter roq_ir_l_ts thore, l'_y bo _ m_h et_ a _ porcent _itc,'e_ei_ _

co_ts_ _umln_|l techn_c_l pr_bl_n_s _r_ re_Ived_ _t _hc_Id b_ n_ted that _ th_

_L_c_c_ o_ nn.tlo_ 1_l_dart:k _ ]I_oI" n_u_iror_ _r_ u_]1_ the CaI|_or_ ]e_ _

th_ de_re _or mo_'_ p_ss_r_or corn_ort_ LIt_I_ omph_|_ h_s be_n pl_e_ _J_ _xtozma|
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nOtho, and pz_s_ntly there are ne uniform orttcrto for external nothe for buso_ other

thaa recommended lavels estahltohed by the _ctoty of Automotive Engineers (SAE

Utlilty and Ma|ntonance Vchteles. Utility &ridn_tetenan_o vehthlos dlfter from

other similar hlgh_ay vchthtes only in their t_age petterns and functions. They are

most often operated at low road speeds and at medium to high engtho speeds. There-

fore, those vehicles, particularly the diesel Imwerod unite, go.orally produce hlk41

noise tennis, even ttt low high_y speeds, The engine for such vehicles iB no.rntnily

muffled, but nniso associated with the performance of attldltery functions Is seldom

co_idercd_ Ons notabte excopUon is the experimental quiet refuse truck developed

by a major U.fl. auto manufacturer for the City of Now York,

No/_ R_ctlon Po_nf/al

F/guro 3-3 ilhLstrates the present ranges of noise levels for hlghway vchleles

ttndQrboth r_axltdtHll noise colldition9 s_d highway cruise conditlaus. Also s_rflm_-

rteod in thls flbmro are noise reduction goal_ dssmed achievable with current tech-

nolo_/to the near future for enisttog vehlcte concepts and long term goals that could

pe met as a result of further resottrch and development efforts, Those goals are

b_SOdOt__n extcasfvs anslysis of too subso_r oes of vchthte n0tee at_dassures _ougnuthg

advancement in the appll_bte noise redsogon niehaniogy. For most vehicles, reduc-

tion of tire notes is the ma_or technical ch_llongQ, v_cept for the simple eflmlr_tten

of s_ceodtogly noisy truck fire retread patterns. At low speeds, further reduction

may rev.1_Ire a challgo fro_ toS eor_venttenal roniproeattog eBgiae for propelslvo power

te new devices luch as @a turbines or cieotrlo drive,

Rocre=tthnVshlct.

The ml_oyaneo cfltmcd by nniso fron_ outbOard _oters Was rseagtflzed by hldustry

long before any logtetetive bodies begon to act to control tte effect. M_tivnied by
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[zthflo pressure, m_sufaetorers be_n experimenting ts the tote 1920_s with undor'_ter

exhauetsysiom_lioredueothenothooulpalofoalboardmotore, Thair _ueeeae In tha

tote 1940's was one of the _ciors leading ts a dt_rflatto growth In the market tot _letof

boats, The _urrent outbcnrd probably represents the qutstost applthattsn o| a I'.vo-

strol_ engine for its power c_t[_t on the _rhet todoy.

Saowmothtos are retstlva newcomers on the tslsure vehicle scene, Introduced In

1958 am a Iow-poweredt lightweight utility snow vehtole, the snowmobile has evolved

tote _1 more refined, high performance, all-purpose recreatton vehicle. The increased

popotsrity of this vehicle has been _eeomI_ntsd by an overgrowing number of oom-

ptolnts abut its noise. The primary source of dlts notho is a poorly mufllod exhaust

sye(em Usually 1'esulUng from _ltsmpts by the osor to b_|th _ero engine I_wer by

reducing engine muffling. Newer model sno_7noblles gener'_to lower noise levels than

esritor modoIs, with measured noise lovoth of 1971 models genorwily _lnging from 15

to 23 dB below levels of gle early models. This ts a elgutfto_nt neeompflshment, p=r-

ticutsrty since there wore no e fleetivs snowmobile noise regulagonn In effect prior to

June _0p 1970,

Motorcycles also totes s long history in tile letsure field. Due to the doslgu con-

straints of lightweight eortstrt_elthn and r_aximun; power et;tpot, _'tolereynles have

congmm|ly produced _xvesttlve flatse. The averagu r;Iotoroyolo rider frequently aeon-

elates noise with power Imd generally feels that high noise lovots fit the motorcycle

Image. The major m_nufaethrerehavo only recently thken _*leI_ totrylenhange

these beliefs. All _urrent motoroyales now Intended for high_y tt_o _re hallt to com-

ply with California sthle noise regulations. In addition, most major n_nufaetorers,

under the guidance of the Motorcycle Industry Council f have agreed to phteo mufflers

on all their off-road motornycle_ to limit their noise output. Tha industry is currently

In the pro¢oee of trying to convince the consumer that nothe does nol neveeearlly mean
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power and thai a reshvllon or tile nolae proh]em i_z neeessnry tn tsh v[mtLnulng enloy-

mnnt of motorcycling ne a wlshapre_d recreational activity,

Noise Reduction Programs

The gross noise reductiona of mosi current recreation vehthlea h_ve been aceo_Ti-

!'
p]ished through e._J,aust system treatment. Engine ehteldthg nmlieolation have also

been dovalot_d to a high doge'so on outboard motors, and this lechnoloffy Is gradually

heine applied to snov*'mohlles, Excluding molor¢_,eIes and some snowmobiles t the

, industry, as a whole t haB nearly reached the s_ge In which exhaust treatment Ires

been fully exploited, ]caving further reduction effort_to Im rimed lo'._rd intake

sLlesclngandengino noLsu thseif, For inotorcycies, mostofthe_urrentnoise rcdue-

t[on has linen achieved on tim engine exlatu6t; however, tthB JGqlcoast ro.lnts on pack-

aging exhaust _yatems of sufficientsize have yet to he overcome, Further research

In rsqulrod In this area.
t

P_fenfial Noise Reduction /
I

Tho _urrent .t_tngo of no ae levels _.nd t._e future ire So rot Uet on gee s or i-nero-
/

It{the v0hielos are Hummarized in Ylg_rn 3r/4 Short term goals era conshthred

aehiovabio with current technologT, The foaMblitty of Iong blrm goals is based on an

nnMysls of contributing nol_c _ourecs and the continuing advancement of the n pplth_"

ble noise reduction technology.

For pleasure boats, motoreyeles, and snowmeldlss, the oxhpust Is the prlnc pal

notes source. The lightweight deslkm of motorcycles and snnwmoht]os frequently does

net allow for adequate vX]must treatment or intake ailencur placement, and further

development of exhaust m_tfflors Wfll be necessary _o anhivve a sullstantial decrease
I

beyond the beat muffler iechnolog"y eurrcnt]y avnithide, The practice of dclthorlltuly

dJst_[lllllig or cer0pletely removing c_aust mulflors must, of course, be to,ally (lie-

COUl_ged,
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Pot bo_, a roductiotl th UlO Ir_nslz_B_[0n of noiso through enGdn_ encth_uros for

inboard _nglnes e_n be accomplished by appli_ct thn of the ildv_ncod s_tv of avoustio

en01osuro design. Outhoacd en_.es pose a mnz_ dlffleult problem dun LQdeslgn co.-

st_thls thllt empthy high powsr-to-welghi r_dos.

: 8ubttta rttlal reduction In en_n_t noise for reereattun rebirths beyond thai _.v_Jhlbth

with current technology must result f_m thte_l enh_no rodesl_ programs and

modification t_ the th_P_ and exhaust npstoma. Effort should also be made to reduce

nols0 exposure Isvels for the vchlole operator and pasmenger.

Flap _iylle111!

The thcorpot_ithn oz'z;oise limiting requlr0menta in _e spoelz'Lenlions lop ,nw

rail vehlelnB has only roa0ntl¥ c_used industry In lnltlale noiss ahatemnnt programs.

Therefore, the majority of ve_thlss In operation today have not L_on affected by

i such prograr*m.

i The development of specifications for rapld transit vchthths ls complicated by

the division of responsibilities between the cognizant transit authority and the rn_nu-

facturer. For _mpla. a typical present-day sp_elfJcatloll don8 ,or i*lclude the noise

produced by ¢_s wheol/rnll Ipteraellon. which in moat cases is the n_lor contrlbutthn

Io the overall nolso ]evol_ nor does It _ks thln account the vffnct oz. nolso reverher-

allen in tunnels upon the Interior noise levels In thv vehicles. This moans that the

tx_tnSll Rttthoriip and the ngtrtgfant_ror rV._y bo required to purJuo sepoz*_le _lotho

reducllon programs to *tolvera nommon problem.

Noise Redu_[Ion Pregram_

J]alll'c_ds I The impact Oz'wheels on the ]01nt.q el etoctio_q[ r_ils o_n be reduced

• : "* 5 dB or gr_te," by the use of contth_ous welded rt_ll. For th_eretty p_ssenger sys-

tems, moetthmtl tracks a_e freqtlOhtly replaced by welded l"_lll who_ thO older rails
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woar out, Otho_' techniquvH for r_duving wttoc]/rall noE6e haw included grinding Ihv

ral[_ to o[ln_z_te aurfacv Iz'regu]_.rltie_ and Iubrlc;ttEng th_ wltvo]_.

Noigo a_tomont progra m_ l_nduated by th_ _llro_t d ind.st ry ]i_vv ,_ncvnt ruted

m_ln]y on the mot_orn, high Bpved, Intercity train_ such as thv _,_etrollnor and the

'rurboTruln. Tho _Eso Iovol_ in th_o n_u]tlp[o-un[t t_lins ]l_vv b_en kni)t _lr]y ]ow

by wrofu]ly coneld_ring hollo vontro[ d_a_1_ in thv de_lb'n. Due to fllell" more _ub-

_mUrt| Imd_, str_ctur_ and _v_usn thvy normally travol wt lower spe_d_ _ locomol[i o -

hauled [xi_song_r carH h_vo aiml]ar o_" lower noi_ levt_ls°

A _n_11 numl_r of programs concoz'zted with v_ysldo no[so from rtt_]r_d v_u[p-

n_ont v, ro in progrea_. Tho_o prog_am_ _ contorted with t_e _ol_tl f_om dirge|-

electric lo_omotiw_, Tho Introductio_ of mar_ clv_lv I¢_comot|vo_ u._.lli r_d_co

th_ nol_le [mp_lct from tho prnpu]sion sy_tvm and would e]lmlna_o the lyp[va| i_[_at[ng

sound of thv die,el-elect tic to which n_my i_Jop]v o_cct,

Nol_o vo.t_a] h_ g_nera[_y t_ot been a _onsid_l'atlon, olhvr L_n in tho Itltvrior

of tho cab, in dic_o]-oivccrl_ Ioo_m_veB. Tho o_au_l _y_tem ha_ _o mufflvr, _nlt

_[nco lhl_ I_ tho ra_jor _o_rcu af holly, it |B p_ll_]n tlt_t mu[f]t_ could be designed

to reduo_ tho overall _ound ]_w|. [_ add_t_on_ mort_ _t_b_tallti_] or zn_d_flvd ca_lng

_ro_nd the diosv] ungtnv, _ogoth,_r wlU_ file acou_tl_]ly _b_orbunt n_t_rl_l t way be

• _fvc_[_'_ In rt_duc|ng th_ nolJo _'ra_n t]_l_ _our_e,

R_ll Tr_nR[t Sygtoms. A _um_ep _r no|_e _tbatnr_en_ pr_gr_rn_ haYo bo_n con-

d.ct_d by both _q_lpment manu_ac_rvr_ _nd tnmslt _ufllor_Lle_, Tho work that h_a

buo_ don_ to d_te l_ conn,_lion With _'_11transit ay_ten_ ha_ g}lown th_ confiders.hie

boise rodt_ction c_n be _c_levod wlfil cuz'r_ht technology'. S_mo sy_tonm aro ._lsy

]_OcAUgO of pooz' W_I_O].nd n_l] nl_interanco_ ]:lck of _l_condlt|onJng oquipmvnL in

v_rs, rind l_ok of acoustiv absorptioll in _la _ubv._y_, Nc_trly _]] now car_ _r_ _w

air confillioned_ _]]o_v_ng Tho w[ndo'¢8 1o bo porm_l.c_tly _oa]vd, rc_zltIng In • l(I-dfiA
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reduction h_m tbe 90 to 93 dBA {sveis Umt exist In the noisier vehicles, it has atho

hcen shown In the Toronto syntcm tbel a further reduction can be _ttnined by the ustl

ef absorptive ntatorlal o_ tunnel wLlle, and by pl*o._r sttentlen to anoa_ties th the

design of staUons.

The most significant redttctthn in exterior and interior noise levels can be made

s th oxth ttng systnms by careful nmthlennnce of the whaeth nnd rails. A sumnm ry

of the noisy reduction that ia po_ethle ullng current technology from relat_l indus-

tries ts shown tn Table 3-3,

• Nolse Reduction potentlal

Tile railroad and transit authorllles, together with the mltnufactu rers of rail

equipment,arebecomlngincreasthgly aware of the noise prohlenls _ssociated with

rnll systems 0.rid arc plan_agn number of programs for n_the rodt*otlon. In

most cu.ses_ bewever_ the progx_ms are not deithed in terms of fir,_l objectives,

_t more to determine w_t reductions can be e.ctheved using c_rrent technology.

Tile followthg programs are among tlmse planned.

• A study of the nolas chara.eterlstlca of dthset-eleetrle locomotives with s

" _ view toward eventual noise rvduethan.

• An Improved nusbenslon system for the TurbeTrAin that. It Is esilrnated.

may reduce Interior noise levels from 74 dr_ to 60 or 65 d]_, Duo to the

noise from the sth-condttiontng system, the rmlse reduction oiJtalned amy

be thss than thls, The final levels may be In the range of 60 ha 70 d_,

depending on the position in the ear, unless the alr-condltlonthg equipment

noise Is reduced,

• The replacement of old tr_ck by welded t_ek, Only _lmut 3000 miths of

tr_ck per )'car are renewed In this mnnner,

I
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. _ 'rftblo 3-_1

SUM_IAIIY OF TIIE NOISR REDUCTION POTRNTIAL BY APPLYING
CURRENT TECIINOLOGY TO EXISTING TI_,NSIT VEIIICLE_

Estimated Noise
lleduetlon, dBA

Existing Condition _lodifled Condition C_r Car
I_lerior E_turior

Standard track, not Wolded track, ground 5-1fi fi-l`5
rogu[arly Fc_lntalnud
Conerole t_ckbed _tllaat Imckbed 0-5 0

Ih_ro concrelo tu/ulul gtrlps of absorl_nt
Burtaeos m_torla{ at whool holllhl _-10 i

Bare conorolQ station Limited _bsorbent i

surra_os rr_ter_I ozl_v_n sur° 5-10 q
_ces and undor plat°
form o_'orh_ng

Old type vehlQle_ New type cam will
u_ing open windows air eondllloning 10-15 [or vonls for vonLIL1- i

StaNd_rd door_ ztnd i_provod door _o_is,
_mdy body g_sk_t hales 0-5

pluggodl ol ceter_

; , _nd_l'd Blael _tou[ w_o_la wU.h con-
whools etra/no_ dampin_ 5-1,5 `5_1_

• h,yer

_ Scandard type _stalL_tion of a 4 ft,
vehlcloa t_rrior alO,lgsldo 10_1_

_r_ck

Insr_ll_lion of i_ s_irt
on sido of vohicie_ fi

Standard, nosy pro_ Modif|ed unit wRh ]

m

pttl_ion t!n|t .skOwodiir_Jzttlre__iota,

b_dn _plt_ng_ _cou_

thn_'_'o_o e_R,to_ _ _dded _ obtain _n ov_ra_| _o_s_ roduc_n_lo



['_ll Transl| _ystems

• Tho opp[[t_t/en of spr_y-orl cteollstia abmolqltion ma er[a[ on hu eeJ{inK_ and

tli_ler the platform edgea, Iogcther wtth no{so I_rrlers between tr_cka as I_

New York subway _tatlon. -o'

• ' The replacement of old transit cmrB with more modern types {ncoz'por_tlng

, • alr-eond{l[onlrtg, door and window seal8, rtLhlx_r suspen_lort mounts, p.nd vi-

b_tlon d_raplng matarl_ls on Iho body. ,

• The repla0oment of old tmcg w[lh welded tz_ck In man)' tz_ ,_lt 8ylstcms,

• A a_dy to determine whether Impz'ovod _ound [n_ulat{on _[ Imnalt cars can

be a©h{eved without lncreas{ng I_e Ix0zss of the car _y.

• Dea{g. of _n }alegxated heat tz'_nsfer Byatem for I_ll' condlt}onlng equipment

that uaeJ cooling eo[]s Or fart8 that are operated whllo the t riZln 18 out of the

JL_| }1_Izo.rea,

Fu_r¢ Cha_es In the Noiae Environment

The eurrenl trend 9f the tz'_nBport_tlon Induatry relative 1o noise _batcment h_s

been outlined l_nd Independent e_tlnaates have been pres0ntod for the nol_q reductlozl

polenti_t for each c_tegory. The net effect of this current trend, and of the changes

that would roaiJ]t If L_o Italia reduction potentJ_l_ by source co_tro[ were achieved , is

ru¢10wed In this dtsmuealon.

AS a basis for proJee_lng noise impact to _e year 2000, n ¢onaerl,ativo model ','ras

chosen for growth of the ex!stlng tran_l_rt_tlon system, M_jor assumptlon_ fur the

model Includod_

l* Consor_tlve pop_zlatio_ growth of lo 15 }:_rgvnt per year front 1970 to

[_ _ 19_ and 1,05 percent Uzereafter,



2. Conaor'.'ative estimates for numdera of highway and transit vehicles, with

growth rates approaching urban population growth rates by the year 2000. /

3, Conservative estimates fur growth In total freeway miles _l/itlfreeway
/

truffle.

The change la noise levels generated by transportation system catch'aries has boon

estimated for three possible options for future source noise reduction:

Option l--No edenge in source nolle levels attar 1970 (boaellae).

Option 2--Estimated noise redaction achieved with current lnduMtry trends by the

year 1085 with no farther rodeeuons tixoreafior. This assumes no new noise control

regulations by local, state, or Federal agoneisu or any change in consumer demaed tar

quieter vehthlas. ItistoricnUy, those factors have provided the princiPal motivation for

IndUstry aedon to roduco noise.

OpUon _ --Projected noise l'oductlon Is achieved by lmpthmsntation _f _ incremen-

tal regulatory program for a specified amount of noise reduction by the years 1975,

h280p and 1282. The examples of petantial noise reduction uvilthed for Option a are

summarized in Table 3-4 for the major transportation categories.

, Changein NOi_ E_t Output

The approrlmth total A-weighted noise energy expended per day by the year 2000

for all tmltB of a g/van transportation category, excog/aircraft, has boon ostlnmthd

for eachof the fllres options. The results arc summarized in Table 3-ft. T_o esti-

mated wlae for 1970, given In Cdeptcr 2, Is fluted tn the first colum for refercnes.

The second _olamn_ hosed on Option d (as noise rcduotioa), shows the increase in

noise energy per day due solely to the estimated lacrosse in number and usage at

sources. The tidrd and fourth colamrm shaw the estimated trend innoise energy by

the year 2000 for Option 2 (currant ladustry treads) or Option 3 (possible noise regu-

lation),
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T_ble 3-4

EXAMPLE_ OF POb.qIBLE NOISE It£DUCTION GOALS FOb EXTERNALLY
Bh.DIATED NOiSB FOB THABSPOBTATION SYSTEM CATEGORIES ,

E{fective lY_tto
po.rce

197fi 1080 1985

' II[GIIWAY VEIHCLC I

:!, Diesel Tntcks 0 8 10

UBlity Tr.ck_ 3 8 1o

Light Tru[_ka and Pickupa _ 2 6 8

Illgh'*wy buses 3 8 10

City and SuhooI BUAeS 0 5 8

gt_ndard P_ssc.gcr Cnrs 2 4 " 5

Sport Compact and Import Cara 6 _ 9

MotorcycleH (lllghway) 2 7 10

AIBCRAFT

Commercial Alror_ft 2 ,1 7 lo
(wiU* t_rpofan englnee)

General A'*4atiolt Drop AIr0rMt 3 0 5 10

lleaw Transport llellcoptere 3 O 5 10

Light Turbine-Powered Bolleopte ra3 5 12 17

, Light Plstart-Powerod lloliaoptors 3 10 15 20

,' IIAtLWAY5

LocemoBve_ O 5 8

E_stlng llapld Transit 5 lO 13

r{ECnBATIONA L VEIBCLE01

Srmwmoialos l0 12 14

Off-Road Motorcycles and Mlnlcycias 2 7 10

C_tpoard Metar B_MS 2 .I 6

lahoard Meter Boo.Ls 5 G 7

_: IBolattvo rcduvUot, In r_verage noLse levels 03 ilia gt 50 feet.

~Boiat[ve rcductior, Ln BPNdB at FAR-OG Measurement PosLt/on for Takeoff.

31101atLvo reduction In BPNdB at 1000 foot fremaireraB durfltg takeof[,
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T_blc 0-_

Eff_IMATED FUTURE CJlANGE/_ I_OI_E ENERGY POll TFANSPO_TATIO_
SYffrEM CATEUOKIES WITI! TII_EE OPTIONS FO_ NO]$E /_EDUCTION

Nol_o Bn_rk'7 in K/lowall-l[our_/D_y

Sourco _970 2000

Opllonl

II_GII_VAYVEI/ICLE_

M_dltlnt ond Ilea_y Truc_ _, 00_) 1_,000 4f000 800

B[_rt_ C_rs_ Import and
Corn_c_ 1,000 _,_00 ltG(}0 250

P_s_onger Cots (_ta.d_rd) 800 1_0_ 800 400 /

Llghi Trucks and ]JlcJo_p_ .500 1_000 .100 1_0 i
• I

Cll_ and S_hool I_s 2_ 20 8 3

Inboard M_or_l_ 40 _ NA I_

P.A_L VE_I_LE_

_A --Not tlvllll_lll [I.

iOllll on I--_'_ llols(i _duclloxl,
2--E sIIxiliile Inlluilt r.Vlr elld Ill noise l'eduelloll°
_--Exlllnlll_ of ll_ia Illlo | lll_rll_ ellt_] liro_'l'_ril o_no|llo l'e_u]llll oil. •

+'l.__ll



Undol' Optto_ _, tho noIBe e.Orl_ by Ihu your 2000 fer _[I _ato_.or[_# IN _|w_ys

leaB th_r_ 1970 v_l_J_B. 'l_he re(kLction [or OptLol_ 2. r_]nt[vo to OptiorL 1t I_ tho y_ltr

200Q ron_eta tho cwrrent Q(_rL b_' tho v_'lo_s Indust t'lel] to pr_duc_ _ qulot.Jz' pr_lLu_t.

wh110 tho additional roductlon Indlc_tod _or (_ptloll 3 ahows thu ai_ltLc_nL adtt[tio_l

bunQfLt _hat _ould t_oob_l_Dd th_oll_h _ol_o reL_J_tl_r_.

_ho_o v_luo_ of nol_ eno_._ provide o. rough Lndic_l_n o_ ch_,_o_ in Lho rol_t_v_

m_K'nltudo or poto,_ hollo Irnp_ct or tt'_n_por_atl_n vehl_]_So _3y _hoy_Lr 2000. _hu

hollo ono_._ wl_ _ T_|o _-5 IndicalQ_ • twol_d lner_,_ _x'om 107_ Lf no f_lrtho_

_ppll_d to _r_¢_ _nd_ _or _ _d _000 _ _. [un¢_on _[ t_o _ao to_Jc_|o_ o_ _

no_ 1_1 _o b_ _ d_ ro|_ to tod_ _ _" _bo_ _ d_ bo_ow th_ _o _lo_! _ O_t_o_



/i _ , !

Table _-6

SUMMARY OF ESTIMATED NOISE IMPACTED LAND (WITHIN CNEL 65 CONTOUR)
NEAR AIRPORTS AND FREEWAYS FROM 1955 TO TIlE YEAR 2000

WITII FUTURE ESTIMATES BASED ON OPTIONS 3 AND 2

Impacted Land Arca--S_uare Miles

Near Airports Near Freolvays Total .

19BE "20 8 2H

1960 200 75 275

1965 760 285 1045

1970 1450 545 1995

1985 780 (870)* 400 (1470)* 1180 (23_0)*

2000 240(1210) O(2050) 240(3260)

• *Number Itl porenttlosos In the estimated lnHxlel area if no further
rch'Ulatory action Is tel(on (Option 2), It assumes FAR-_6 remains
in force for aircraft, no new Emits vslablished for highway vehtolo
noise, and no change In existing freeway Ilaslgn cencspts to Increase
noise reduction. Numbers outside of Parentheses sasumo FAR'a6
minus l0 EPNdll for ainernR and additional combined noise redaction
for freeways and higilw_y vehicles of 3 dP.A by 1985 and 5 dJ3Ahy tile

, year 2000.4

ChangeIn Impacted AreasN_r FreswJyssad At_'perr_

Noise ImPact for land adJaosntto freeways and airports was sumnn_rized tn

Chapter 2 for 1970 eolldDinn.e, To Indicat_ past and fuinre Ironds+ the total _ffectad

land area near freeways nnd ainporls has been estimated from 1955 to the year 2000,

The resulting v_incs, given bl Table3"6. represent Ino invnml_ttinin land area lying

within a CNEL of tiff. As doiinefl in Chapter l, this is eqnlvainnt Io an NE F valaQ of riO.

Reticles ofnoiselm_eled landarea_aregivenfor19H5and they_r 2000for

both Option 2 (values in p4rentheses) and Option 3, for whlah a irmrhed reduction in
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impact is achieved. For Option 3, the ostlnmted noise impacted thnd near a/rport_

[s r_duood by 83 pcrcoxzt _om the 197il v_|uo, assuming _rl armulzl tinct growth Of 3

per_ont _ed no slAb|finest change in ci:_y-nl_.'ht o_rat_ons mix or the z_tlc el frel_t

to p_sungoz'alrorart operations, l_zsed orl tt C]_EL 65 boundary, noise |mpnntcd

lzlxzd no_z" froov._ys Is reduced to zero by tha yc_zz" 20001 _ssu_thg a net nellie rtzdue-

ties in vo_eth Dad froow_zy noise of about _ d]] below Io&Ly's values.

The tot_i noise Impacted L_nd by the year 2000 wrths by _ _ctor of oyez" 13. de-

peedth_ on the ebelns of OpUen 2 (no further ch_n_ beyond today's thduotry trends)

or Option ,'l (notho rogul_tion). The striking effect of the doors.so in noiQo impocted

land no-_x- fron_ya duo to a ainu1[ (5 dI]A) (l'eoroaso h'z _'rocway x_oiss 1_ cle._r,

It is par tlcul_rly important to note that the imposition o_ nniso limits on atrnz_t

by FA/[-36 Is rosulUzl_ _ at le_st _ '_holdln_ action" re_edthg airport noise. II_w-

cyst, without r_ztio_1 poiloy concerning highway vchlcths _ the potontthl Krcwth in

noise |mimer near freeways is gro_t.

_stlZ_lates hltvo boozl made of ths rc_t_vo cost-offontivt_nsJs Of a]thr_to methods

• or reducing the iZolso impacted |azld. For a|rpo_ h_vth_ noiss problems rod_etth_

, • •, o_ noise _t ths sot_res (l.o_ i qu|ethr on_n0s) iel othaz*l¥ _oz'o onsl-_f.lsnt[vo then

redunthg noise tmpItct byleed acqulsltthn. For atrpoz'_wlthoet nothe problems, fu-

ture problems should be prevented by oomptementary airport and land use piannthg.

For future airporis, onvirnnmental limits should be adopted In the planning stage for

use In alto selection and for assuring compatible uses of adjacent land,

For freeways, deslgnJ to thcreaee barrier noise r_duotiofl Is IZlOtO cost-effective

than I_.d anquisitfon. Vehicle noise reduction is one potential means for reducing

fre_vAy soles _d _ao provides benefits far the total tlrb_n populattes, Thus, s

\



b_lnncod ilppro_c]l for reducing hlg]lwny tr.nsporLitlon noisu uhould omp]ulB[i_o vehlclo

nt)l_o reduction, Iraprovod freoway deaign, nnd eommtlnlty p[_nn[ng for coml)_tlL)l_ I;lzLiI

us_6.

II(_wowr. tho ll_oat of/0ctlve noiso provont_on m_uro_ will be [ll_ntlflcd ;lnd in1*

plernnnl_d only tJy tho uso of _[_nc_d rnllltlmod_l _nspnrL_tion nyst(_m_, d0el_lod to

inovo pooplo and curgu o_onom[caUy, wh[Io m[nlmlzlzll_ tnht] onvironnlnn_] llnlxicL nf

tho transporl_tlon proc(_;_l;. Th[a tl_lu_por[ pl_nn|ng pro_(_p_; rnuet bo Ile_ornT_n[o_I by

!o
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DEVICESPOWEREDBY INTERNALCOMEUSTIONENGINES

I[Istorthally, nolso _hatemost has not boon a prlrn_ry cunsuioration of r;t_nutho-

turers of entail Inthrrml eonthtletion engines, although unmuffled eqttipmont has not

Leon produced for maW years hoca.so wibeyer resiwianco te excessively noisy

prod_ct#. Publio toisntn_s, combined with some noise control, bee produced/t com-

pronlJ_e sIIuatisn be Iwe.._. the consumore and the nmnulacturern.

NOIdOrs_ cLLo_g,ohJovedby the oe_l_e n_nufltcttirors haa resulted L_ re_sor_bty i

quiet on_lnesthat nutkosomewhat lees norsethnn the equipment they _ra designed to

power. Equipment nmm;theturors, bewover, are not compththly convinced of this

conditionand tend to athrthum noise Io th0 enginu. This is partieu_rly ch__cthuistin

of tJmentail eql_lpmentrzmJlUthahlrorwhopurchases the en_J_0fro,',_,nnou(Jsldesourc_

&nd h_s SO thvwivelllent wthh engthe deslg_, in thls c_tegory are large numbers of

lawn P._reequipment units constr_eted of pretJsedsheet rne_l th production shops

around thocountry.

_bny r_nufnoturers of equipment powered by thtvrnal combustion onglnes feel

that thw are be/rig placed th th0 d(fflcwit position of being required to mess aev0rwi

divergent noise ordinances. Y_ch laws are being established by thd/vidual etites

nnd _wns and are related to local eeonomth andSOCial conditions.

Nolle RedactionPrograms

The _xisnt of noise reduction wi_is _n thdnstHes supplying small Internuicorn-

beet/ca engines has been dlrsctiy related toItseffect on _thS and the existence of

noise ordthaneos. With th0 0x0optisn of the sll3ag genorlithr industry, buyer lr=th-

lence on quiui equipment has not booffsuffl01ont to produce slgui fthant noise reduc-

tion offsets. Conscquen'tiy. noise abatementprogranuJ have not been eeflelslent, For

instance, one manufacturer has demonstrated thai n small generator, using a 3-

horsepower engine with a vortlc=] shaft wlth/n a complete oncloeurep may be quiethd
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LO ?ll doell_Is nt nn Ol_ralor po_lllon of 6 [_et [_nl I]IoI_nl,_ne, If _}li_s_Ino tl'o_tlllenl

woro appll_d _o _ l_l_vl_mowor B Itwould _h[_vo nn |mpror_znun$ o[ approxll1_toly _0

i iI_ over ¢urront produelJon modola a_d would n_ko tho _n_nu Innudi_Io In lho p_sen_o
J

' or a l_tlng bludo. ]iowcver, no 50rJous p]ana oxil_tfor pro_u_tlon of _ueh _ l_owor

_._ _0_ _I_ b_ _mo i_i_ 1 _h_| d_I_o_ _I}_ _o_ _ _ no _o_ _h_ _0

!_ _u_ __ _ _oI_ _I_[_ _nd i_ _t_ _I_ _ o_ _ _d wI_l _¢_ ii_i_



manufacturers can respond b_t at present have found litSo marl_t for quiet products

when the public is asked to Iny the price, i

FUwnsal Noim Reduction

The combined effort by the public in demanding quieter products powered by Inturn-

tti oombusL[on engines, and aucoosafui response to this do_d by the Ifla-quiaethrur_ t

should provide a substhnlthl decrease In annoyance from this equipmsnt° The estimated "i

potvntis[ noise reduction that might be expected for these devices is summarized in

Tabth 3"7. Tho noise roducS_ values are relative Ic current noise ]ovsIs and are

spothficd In terrcs of potontla_ rcduoEorm achiov_ble by the 1975, 19_0, nnd 1985 rims

periods,

Full aseompbshmont e[ theme nuiee resaotiorm would Largely isirainath annoyance

problen:s assooisthd with use of isw_ care ,._.lpmcnt, |lowover D the noise redUclthn

po_entisl for chain saws, using existing rock,telex', Izl ;tot Juffioiunt to elthd_ie isctr

annoyance characteristics or hoar_ S dodge risk for their operators. Further noise

reductisl_ rose/itch Is naces_ttry,

Table 3-7

ESTIhL_-TED NOISE REDUCTION POTENTIAL FOR DEVICES
POWERED BY _TEI_4AL COM]]USTLON ENGINES

Noise Ecduvtyan, d_l*
J_tLrco

1975 1980 198fi

I._ Care Equipment 10 13 15

Chuin Saws 2 2 5

C.cnorator Sat_ fi 7 17

*Noise reduction relative to typlcml current nuiss levels at 50 feet,
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NOISE REDUCTION FOR INDUSTRIAL PLANTS

In|hist.| lto|ae |1__. lo_l pcQb]om, with e_ch p|P,nt PaSSQselhg [rid1 vithla[ lntruulvo

Ch.ltr_c:torlJUcr_. The plahf, loco*Uon, c_oralnunity rosldu_l r_oll_o |¢_vuL_p _t_d oth_l" nolso

ao*al*o_a at_ohQI__1_]o_" hL_hv,_ys, airports, _lld c_nst_ct_(in 0.ctlvLtl_s '_ntr;bute] to

tho colntil_n|ty ]1o|8o (mvl_'onmantj [t llp_rlt |bet noiso f_l_ (3onf_tz'_cUon, Ilur_¢o

t rartspol_tlonl _d aIr01_fL genot =l]y OOl_lHt_a nlrJro LG_n_munlty _ nnoy'a.nco_ th;_h

cth LndumLr_l pl_l_ta° '1_1_conLr|b_tlorl oi* lnd_sLrL_| p_ai_t nolzlo to tho co]_munlty ro-

_(lu_| lav_]l_ zn_y |l_ol_e_ao whorl the holsQ from t]lO othor _ou_'c_s Is _'odt_ce(l_ |_ 1;_

_n_icipated that_ In general, led_atrb_l plan| _o1_o re_ehJa_ th_ comr_unity will not

Ul_'_ztao In thai n_e.l" _uturo b_t may_ in r_ct_ docro_, n_l notho _b_lom_t _fth_'ts

requl_ed I_y Ibe O_cugeLIor_l _z_rety _nd lle_Rh A_| of 1970 b_como offec_lvo, IIQwovor_

It _houLd _o painted o_| |hzt| _t_.._-_Lfl_ I_catlonl whot-e I_tor_r pl_n| nolao Is redu_od

by sll"o ply |o¢0.|Lnl_ Cl(i _lao aoui*_es out doorll _ wltho_ t Ath_qu_to _olstl conLz_l nle_re_;_

thl] | i"1_Pa_t upan t_;a nez_r_y _ommtml_y zn_¥ l,l_r_so _

Motivltion

Tho_'e _rQ _*number o1'_lgnl f]_l_r_ _ctoro |_t motivate lndust_n! plant nu_n_ _

• ['o usu_l|_ xn_du _'ta _lablo Io _'_d_ce _|so t]_| _un_t'_o_ _om_unl W _mpl,_]lt_ o

O|ten_ pt_n_ malUtgarn_n_ _*n_lc|pate_ continuity _o_¢_.1o_

'1'hl] M_ _lc_|_Qn _nd _du_|r_ plant d_lp_ I_z'o¢o_ _ toge_,_ w_th Lh_ I_c_|

t_n|_ _ no,so ab_h_n;On_o Dtirin_ |h_ o.1¢1¥pbe_ o_ _ndu_|Hal P]_n_ d_veloprn_n_
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mudi©lp_1 pressures th the form of ndise nuisance ordtx_nees and, more recently,

realthtth _erdilg regdiattons have produced le_ll| pressures to prevent p_lzt noise.

An ad_tlon_l rnotlwztioxt to reduce plant noise, _zlludod Io oarlthr, th the Oeeul_-

tth_z! _rfe_ _d lte_lth Adi of 1970. Thth act thrzzze the le_Pztbesls for the lnltt_tthn

eli t.-plaBt ndiso roducUon prugr_ r_. "gbel those th-pthet i_othe 8ou rce_ r_l_y be 8uffi-

clenIly high not only Ill be be_rdoua Is enlpleyeo henrthg but, IB adiItUen, to _lltrlbulo

to the te_l |Bdlll_tdi_.l pliant oxlerlor ndizle picture, _n be i_0on in Table 2-12,

Consumer prollflure.q, '._thh exthl for other sel_rces. _lro hot u ri_otlvgLt|ng _c_r

_r plnnt I_lss roduetloB. The _relmser ill Interested th the product and not In the

_nu_eluHng procells.

M|thod ef Appr_h

The potenll_.| for rededing httorlor .rid exterior .disc of thdust rlul pMnts Is, in

general, excellent* The eng/neoHng and _rehltectural thehn(ques for reducing this

noise nlmlg its transrdiaslon _hs ere I_o_. floweret, reducing the .else at Its

source n_y be difficult and oxpendive (pnrt/eularly If not Included in the orf_Ir_M

desl_ of the eqdipmedi) and of(on results In the degr_dstlon of porfor_nee of _he

equlpment_ rn_ehl,e, or process,

P'_r new plants+ application of noise al_tement techniques during site selection

and plttn_ design, together with reMletth noise level requirements _or new equlpmedi

being purebesod, provide an eeanomlcltl and effective means for achieving nal_e level

goale, Many eompadies _re nurrently developing purel_se epeefflcutlons that eon-

L_th noise level requirements. An example of this Is the parent corporatthn of the

_utomohtle ussemdiy plant discussed In Ch_pler 2. Thl_ eorpore.llon,one of the
,v

"big three" _utomoblle manufaetorur_, requires suppliers th perform noise studies

_t the manuf_teturer'e thc_tion under plmutated production eondition_ prior to amp-

meet, to aesure compliance with company standards,
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An oxthting plantmust ach[hve no[he reduction h_athbyappli_l[hn of tloise roduo=

tlon technlquofl /o [he acoustical tr_nsm[h_ion path, Bi.ue it generally proves to he

dtfftcult and expensive to reduce the noise nt fl_osouPce, Notheofvonglatlonand

blower systems that [hrmln_tos outside a building m_p be reduced by appllcat[hn oi

mufflers, acouflticai louvres, or simple harriers, Often, relocation of[he intake or

oxh:tust t to _ko _.dwnta_eofttoJse dlroegvlty, solves the problem, Furt_ee noJaa

evident ltt power pl_nta _ed oil refineries has been reduced by redesigned ber_ers,

comb[hod with mufflers at th0 Inlettothefire box,

No[h_ inside phlnis cctn be, nnd bee hahn In many Instances, effectively reduce([

by appllc.'ttion of muifler_, vibrat[hn [halogen, acoustlC_l fires treatment, or enclo-

sures. A systemsapproachmust beutilizedtoe_ure [hatallthemajornothe

sources are treated, if one notho source [h a group of sources is felt untre_trdq

the results of Sac noise rrdu0tton program nuly prove to be Insl._l fieant.

FutureCom0titmant

The case studies ,gsoussod in Chapter 2+ though representing only I1strat[l portion

: of the total industrial activity in the country_ Illu.trate the r_ngo of industrial involve-

ment associated with noise reduction programs.

ProjectedIm_et of PlantNolte

It IS anticipated that the noise levels duo to [hdust rlal plants will not increase in

level or Import.ethos ro[htivs to [he noise from construct[ha activity, eurfaoe t_nspoz'-

lailon, or aircraft. AS in-phtflt notho abelomenl elforta motivated by the Oceu/mlion

Safety and I/t_lth Act of 1970 succeed and local nuisance [_ws zlndzoning ordinances

are adopted, noise [heels Ivi[| tm reduced.

An no[he nbetoment efforts success fully reduce[he levels of iransporlation and

construction activity noise, plant noise WIll become more important as a source of

community al_Oyartee. When this oceursp community pressures for notho ab.'tter0e.t
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cP,n I_ _XpocTO(I, _nd GI_ n_ceBsary a_lom*_nL pro_ar_ r_,_y _ oxi)oQtod to rost¢[t

in x*oiloluLion _*t • [0_I I_¥Q|
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CONSTRUCTION INDUSTRY EFFORTS*

The constimcRon thdust W cnnsls_ of two nmJor aectors_ equipment ntanufsctur-

iag and equipment oporattan (I.e,, building oonsttueUelX). "]'he functions of the_o two

sectors of the thduat W nee as different us to warrant _e_rntu diacusston.

Equlpmam OFmratian

,# This sector of the nonstru_Uon lnud_t W Is ttascrihad in deL'tll in CtatpteP 2, Idon-

tifyiag types and phases of site IlotlO.ty nnt_ desorihia_ the sreas in which naiHe alslte-

nisei c_.n Im aohthved. The construction iathistey has, until roconRy_ boon rol0.lively

uninvolved in offoria to quiet sits oporatthna, fm nltltt_llo may Iio nttrihated In part to

thu fact that <p_lvt equipment has not yet boon made generally nvullabia on a cost-effec-

tive hasta_ hawevort a limited mlmbllRy does exist for qulettag n silo by ruiacating

or rss©hoduliag equipment. This sector has not exorcised Its Influence as a consumer

to bring pressure to boar on the equipment tmnufaethrers D nor has it responded to

public comptalnts. Thus, roff_iatory measures may ha the only solution to the probtam

of ootmtraeUon site noise, and st*oh rogdiatthfts ate _mro(hotg.

Equipn_lnt M_lnuiactumrl

There iLro approiamalely 2000 mut_iacturora** of construction equipment in Rio

U,S. In total, these companies offer about 200 different products. For the purposes

of assessing the BUtte of tie|so control th tM R sector of the construction industry, 48

general typos of products that are potentially slgq_ fthl_ nt iloia o _ouI'oo_B were co.ttt-

gorthed. Those product lypetl maybe groupodthia threoorders of oia_slllcaUon:

(1) class of notho problem antlollmted. (2) relation of equipment to hmctthn at t_o

_o transcripts of EPA hearings hold in Atlanta, _.ln Francisco, and Wnshthglon,
D. Q,

** Dofiaed by counting separately certain dfrisialm of iargor firms that have tt high-

:. ly iaomifiable product line.
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site,_*nd(3)HpuciflonqulpmonL_mes. Manufac_rer_elcensLl_lotinnequipmentCn_

be ela0sl find according to slze/lype of eqdipm0nt producsd as

• Largo compardcs producing large volumes of cssontlslly similar, large linnm

of machinery.

• Medium-sized companies mahxt_tsimi customized production rux_s of more i

limited numbers, usually of a rrmlinr machinery,

• Manulseturcrs of power hand tools and pnsurnatlc cqulpmcdi.

An overview of the equipment _u factoring industry showed that

1. Large comp_rdes smploy methods ninscly resembling the Detroit assembly

line nmnuthcturing COnCEpt,They icmi to h_ve largo snglno_rlng staffs and

arc advan©mi th their direr ts toward duvelopthg quthter produdis, They ars

v.w_re el the cornpotitivs ad_nlage of qdietihg cduipmsnt but are also sengi-

tire to price comgelition Irom _malinr eompexllss and foreign manufacturers,

2, Medium-silo compadies producing nus¢omizmi Items tend to feel more

keenly the compeilU ve pressures of ins mar kdi pthee, Competition comes

not only from domestic and Iorelge eompanla_ but also from ntanuth©turers

of other types of equipmvnt that can perform ths sums operation. Engineer*

thg st_fth inndtobe _mdil and product ovionthd, interested only in improve-

monte that Incorporate nEWlachndiogy (o.g,, hydraulic vs mech_di_l

drive), Little effort has been _do tswnrd quieting products. The pressures

of current and planned norse control ingigintton being p|Hmi on to suppliers

Of their component_, Thry generally have no plans or see no hsad lar fur-

thor duveloping noise control technology,

3, Mz*nuf_cinrars of he.nd power tools and pneurtmtlo equipment fall into two

catvgoricBI large multiproLtlet companies that tomi to mount considurabth

R&D Ofthr_ ahd Bmalier Comp_.nios that are not so innovative but that
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follow t_nds dovothped by thO ]aFgor corapantha, Noise centre] has boon

pureued vtgorotlsty by Ihese ]_rger comf'_n[cs as [_zrt of theft product

improvement programs, but effective quieting of hand moth is difficult t_-

cause of such pracliCal const _foLs aa size and w01_lt,

fo-depth ththrvlcws and teAtimo_ given at 'c_rious EPA hvarthgs revealed that

In the past the thdustWIs concern with notho prohthms has boon throcted prl_lrlly

Is pro_clthn of the equipment operator, The lm_ for noise control concern

uarao atho from noise codes Imposed by fore[_l countries, w]lor_ some U,S, _lp-

raent has had to ha reworked by torelgn th_tril_tors. Three _I" _i_ht L_r,_o _lulpment

com_nths queried during this reporl effort imd previously quieted squlpmcnl to enler

European m_rkots, Swltherland lind Bol_um speolty nothe emthsthn Ilralta l'or such

ma,ththury; Pi adthtionf turolglt _nutaeturcra make gittolOr machines and sot a

_om_tttt*_a _ce In foreign _rkets, American Inanuthcturers sacra Io have met

thle competition by _uslom-dosl_thg equipment tot export, Tilere Is an lmpllcalthn

hsro, of co_irso_ that many Araei'le_n m_chlnos n_.rk_lod _bi_id have l_oen quthlor

Ih_n cotmler_rts marketed domestic.airy; however, this lr_plthu.tlon has hal Im_n

• lxdogimtoly fovestl_lod.

llalf the oompanlel queried are currently _dvrtal_ng their Initial programs Io

quiet their p_othl_ for the doraoatlc market. Many of tdo present programs have

been sturthd this past year and nra almod prlr_arlly at protsetlng oporat_r_, so as

, to con forte to impend fog log1 gia tlon/rcgu _t[o r*r_rdlng OCClapu.tlona] health lind

Barely,* Ohly one of L_Ocolni_ttheB ththc_tod thai p_rch_se¢5 compl_th _lbOUlp_o-

lo0llon for o_w_mlor_ on their ow_1 thltthtlv_ and only cue c_sc emerged In which a

* Extortive teJ_tirnony a_ to Indm_try plans and current efforts th Ihth reg_trd wn_
reoelvsd at the EI_A ]loarJ_gs hold 1_ _t]a_t_, DSI]_I * Chicago, Dotlver and

i" Washlngion, D, C,
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ultton had ]odgcd _ formu] _omplnlnt, Six of tbo olght ]argo ccmpaaloa descrt_(I

[_rossuro_s on bch_ If of o.oerators that originated wltll _xi_tlng or propo_o_{ govor_mc'n-

lal Itctlon.

_,|n ny m_ntJfaclurers _o] tha[ tho of_or_ thoy o.ro no_' n_]dng on l_h,_[ f of equill-

r_letIKopoz'_tors v.,i]] pay off In mootln_g futuro noJso ]Lmils dosi_ud to protect this

pslbli_. O_o of tho manufacturers of In_ cqulprnent h_s cllargcd desil;n teams wLth

tho responslb[]ity of |_lognt tint[ _o|_ic control i_to tho ow r_l] doslg_ of Ule next g_n-

e_t_or_ of i_rodttcL_ ;t_d h_s _eK up rovLew bo_trtls to _v'_[tmte _cw d_a[g_s troln rill

atandpolnta, Ineludlng noi_e,

Four of tht_ eL_it ]_rgo co_pazdt*_ _ro _poc_flco.IIy _n_len_od by Uto roeu_tt]y

ofl_tod Ch|C_go zlo1_o ordln_ct_ _s _ cot]tr[butor to t]_elr f_turo o[_J_ct|_'e_, Tho In-

dustry genornl]y anti_JIzztc_ E PA *admlnlslered federal control; tho vlslt_ _f Intcr-

vJ_wor_s rolnfor_cd th|_ fee[Kng, Tho rtuln_.gctncnt ot_two cotnprtnle_ be]lew_ tlzat

pl'c_sur t_s for qulotlr_ wJ]| li_er_o wIth tlme-_pp_rcnt]y a_ _ rtssu]I o( t_tl Incrc_s-

I*Ig [mb[io awarencs_ _f _olso _le*tz_ env[rotlra¢llt_| po]Jtltaztt, •

A|thottgh the |ndu_Kty has bocomo ino_'e_[ngly t_w_re of t]so pr_r_ for no1_le

ct_ttlro| _nd h_ o,Jre_dy r_do sortie _fforts in lllla _rc_t_ n_q_tt(_turer_ ff_u_t co.oo

wIlh ocorlo_m|_ pre_suz'o_ lh_t o,rg_te against _olsu a_t_w_t. * For somo _omp,_nles _

In_enslty of _ompetltlon _eta the limits on what prlco the n_rk_t wi[I be_r, Ono of

• 0 Indtmtryr_ ]_dor_ was _o_crnod that. pur_sor_ wl]] _onti_t_ Ulltnl_ old equlprnt_t

if pri_os rico ulgnLflc_ntLy, OUtor [nd_mtry Ioader_ point aut thztt forolgn-mado

m_ehint*_ (8omo of tltem a]re_t[y qulot_o) WILl e_Kor tho AmerLcan market I_ prI_os riso

ap_roci_bIy, One _or_paJ_y predicted tht*_ _Isinai| rico Jn the pri_r_ of Kru_k°mount_II

The foI1owl_g comr_cnts ro]_lIvo to cc_nomi_ aspects Qf ]to[so _ontro] uro Itl Use
l_In o._ opp]J_b]o h_ otI_or _ourcea o_ no[so _s to tho ,_pc_| fie cn_e of conet ru_-
t[an oqu|pme_t,
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concrete mixer_ wo_ld lead to the lhtrcduetlan of _.ltorr.stlv0 methods for enncroto

dellvo ry and production.

Companies who feel that the demand for their products is great enough to plan to

_aH quieting costs onto the consumer. _lthou_l such throats as foreign oompatitlan

and alterrative methods, put limits o_ this prt_osg. T]IOquestion involved i_ hew fast

the industry _n afford to move. Onu limit on _pld movement is price competition,

One company map be _ble to beat its competitors to the market wizh a quiet n_tchthe

Ilut n_y believe that it cannot raise prices substantially in the face of competition.

Comixtniea approachthis problem dlflarcntly. Most express the intention to moot or

exceed the competition, but riley feel that any great eompctlUvc adwnt_o gained

through an all-oat effort to quiet their prodnclu would be Bhnrt lfvcd. One coln_t_y

BOOSits eompatidon as being extremely aevere and fears thot it may aol be prepared

for the n0xt round of quleUag, while anoth0r company has actively inunchud n program

designed to produce qtdcter nt_chlnvB at thwcr costs I]uln the competitor will incur.

There is _1_othe concern thQt ofthn accompanies any Inc_stry leadership; I.e..

a company n_y inwst large sums to quint equipment thus laoroaalng the cost of

i prodqots, while another company that refuses to quiet products may keep its prices

law and may try to clulllcngo noiss roIIuinilon in th_ courls.

While _11 oompanths regard eoet as an Immedhtto--and perhaps the ultlmale--eon-

strafer, two other constraints beoozzle paramottnt if, _nd as, costa dtral_sh: time

and technologY. Three companies, each in a different fashion, reported that coats

can be traded for development time; 1..,, more time for development woutd reduce

the cost of comPetition, allowing quieting tochnigaos to ha illlegr_ted into planned

engin0erlng elfortB and to hc an integral part of the seasonal progression of modern,

']'he VU_ co_agal_Vfhg.t fs sotchlp OUtto achieve the moat qu[uting for tbe least co_t

" is the one that feels that icclmothgy viii eventually suporeedo coat as the prlaeipal
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[a©tcr |imlt/ng quic_or oqulpment. At another firm, the tuchnlcal llmltatlona wero

spelled otzt In torrus of:

1. _,os_ of ,Jqulpnlcnt ._'ei' through/naroo_od muf/_lng.

._+ lnoroas,_ It} tho dl[l_lcultlol3 and corot of ma/ntDnano_.

3. Flro hazarda thro.gh uaEng la_ulat/n_ nmter_al_ tha¢ can be¢omo oll-soa_d,

4+ LTn_afe oparatlo, hy suppross|ng or _slortlng th_ nol_c t,lgnals upon which

operators dope_d fop ,_af_ty+

5, |xlc/[octl'/c operalloA+ bY dl_l_i;'blng the_e i_anlo _llgiml_. th_s hi/tdortng lhc

ability o_ tho operator to toll how of_olfv,_ly Iio I_ opora_lng,.

Tho Induct ry _.1_o yoJccd coflcor_ o'/or tho fcnl_l bllily of ,_ollz,_ al_l_mont whoro

oqulpnlOlZ_ nnd mat orillllz holing lrilo z'itc t ¢o b_conle prcrnln_nt _otti_oos or nolao; o+_. +

cor, orclo m/xot's (_loro tho 4strtl_lttz'o m_y Ix+ the no[su rndla_or); _acR h_rnmor_

(wh_ro tho tool and Its dr_vl_g modl_t may he th_ of_onder}_ rlv_tcra (_h_r_ t_o slra_-

turo o_ the building nmy h,a th,_ primary 8ourc_l; and pilo drlvora Iwhoro both tho

_tru_turo and LhO media may be aignlflcanl _our_aa). T_la lnt_ra_Ucn-typc no[s_

_ourco may be dlff_cul¢ to q_lot.

No _lrm visited eo_demne¢l nolso limits out-of-hand, .o_" _lld Ihoy dony their

lno_tablllty+ Tho _nagcmont of elx or tho olght _omv_nlo_ oxprcBs_d _1o opinion

thai unions t_ey qul_ted thoJr prodacts+ tholz' markots w_uld dla_pp_ar+ Foollllgs

wried trozn _¢]_optancc of thu Ino_/table t_ onUlw_IABI/_ _zpprovtll o_ LIlc trond+

/togul_tor_ _ Dodic_ outaido tho _onsl t'uctJo_ |ndtt_ry I_v_ bogun 1o oxorcl_o _omo

l_lfiuenco in tho _lz'_ of itol_o aL_t_raont. Y/_'.l_ln tho Industry+ Ihe Cormtnlct_o_ |n-

d.stry" I_Ztzu_tuz'or_ A_socJ_llon_ th_ Engino Manu_t_upor_/tseoci_t[on, _._ tho

national st_ldnrds _a_t llll_ bodies of American Soolol_ _or Tc_tln_ _atcrlals a_d

Soc transcripts of EPA _oarlng_ held In A¢lanla and Waehl.gton, D. C.
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the Society of AutomoUvo _nglsonrs arc actively alidresnlng th_ problun_s of measuring

oqnlpmonl nQtsc tied recommending s_ndards, The equlpl_ont _nurnct_r[ng induetry

would like to coordln=tto Ire aatlvitiea with those of It_ closely foisted atamL_rds-svltthg

b_dl_o. Howo_er, _nlf-regulalion via Indtzatry-ithtlsted sLlndarda |s mQr_ thnn _oms-

what hlndsred by fcdorgl tmtlot_st prcvislcn_,

As yet, no bread controls hav_ bcott oBtahilshod. Industry tends to naaumo that

the cz!ample set by the City of Chicago equipment noise ordinance will stimulsto other

similar so,Ion, evc_tt_lly l'eenlUng In a proliferation of _tan_rds at the local level.

Projected Impmct of Constfucgon

Projecting cendltiom$ to the yo_tr 2000 InvnlvQa a _umhvr of uneortalnllCa. One

of these is the expcllentlnl rate at whlsh taehnnlogy is ovnlving end _ffccling society.

Tochnnlogls_l ln_ovation, however, is not the only f_ctor to Do conslderod_ C_o c,lno

not _otmni for _uturo changes th seniti attiteds_. Although long-term predictions

a_o fraug_ with _uoh difflenltlo6, one c_t atilt ra_ke edt_calod guesses With tt reason°

able level of cordldsnco, It_thor than m_rnly vzt_apci_tl_ _xthtlng con_ticne to the

Indefinite _ture, the following projections 0[ the ImPact of noise are ba_ed on foro-

cast_ of poptllatioa, family islze, gross igttAo_laJ prodoct, and trc_ds toward urhttnir_y.-

tthn, Constrllction activities will ¢ontinuo to follow such growth p_ttorns, although

the character O_ construction r_ay change significantly with greater use of prefahrt-

cared malcrlath andths thtreduetthn ofnow kinds of oquiproont. Also, r_thor than

trying to accoutlt for confli_Ung troe(tel at_d cha_lgthg attit_dss_ the pro_oeled extent of

exposure is based oll LIIoassur_ptlon of no charlgn in nclso level for k'_vo_ c_P_ipx,lent

end considsrs only major trends that can bo easily idcntl_Icd. (obviously, by Inecr-

petering avnllabls technslsgy, and with ttctlve r_gnlstory Izrt[cl_mtton _tt file various

levels nl government, the prelected far-term impact could Im avoided,)
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'i'ho follow[n[ U.S. Census B_rPau data has been employed in pmJeattn K Lho In-

c_reaso In axpost_'_ to noLse:

1970 2000 • I_at igo

GNP {bll[Ionm of 19_8 dolL_ rB) 7:_0 2240 . Q. 2

TolaL Popu]_t[an (millLen_) 20Q _93 l.d5
/

TotaL Number of ]louseholda (mLLJlon_) G3 104 1. G5

People per llou_hallL 3. 17 2.8 0. 9

aLve_ the predIeted inereaJ8 Ln popul_.ii0n and in _inaneLal re_oureoB_ f_irL¥

I_p_¢:__.v_[Ia_l_ _r _l_w _:u|_d_ag_ _hu_ Ihe _rend |_ for _1"_ _uus_da |h_ now _d_r_°

w_ _11 _q_ _. to |_ld _pprox_|c_ly one_|hird |he i_rnbez' of _ _dell_o._ _r_rd_r_

_rea_ o_d_ I_]le_er_Ira_ e_|_o_ hath re_d_l_l _i_d rx)_re_de_al _an_rd_

"1__ _ _h¢mld I_'_e _l_ean_l¥_ _re_d_|_l_l bll_ld|n K_e|_'/_|¥ _ expe_|ed _ _n_rea_

be proport_or_d to |11_ real ¢3ro_ H_t_nal _rod_| (Cl_p_ !_r |hat. y_a_ To _nd t_

_o_r_d_tla_ _or_ru¢_Ion a_t._vl|y f_¢ a_y Iw.rtI_ul_r _;e_r_ |h_ ra_o o_ |_ _/_P for
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1970 (Table 3-8), Tile re_ult[ng total vonstruvtl(_n flkmrea are apportlonvd bet_veen

I_e_tral cltioBprIzrtdI'oLhermot ropolLt_ areas" In t;lo Bamo proportions _a ooour red

|It ]9"/0, Doslllto ¢hoexpectodde_reaBo In t(_ta[¢¢]n6trt4c[lonigitea within thot:o_t_l

_ltyJ _rtreBidential aJteBaro expected _o [ncrealJe.

Residenrl./

It is aBBumndth_L the populallon a_d popuI=tiond_._Lty of central _ttleu will ro-

mn(n at their proaant levels until Ihe y_r 2000 _lld that ZllO_tresidential cQnsI.Pacr-

tlan In cenl_] cl_l_nwill ]mfor t_o purpose o_ rvp[aoing decayvdunlta _ther than

for hot=_lngadditional population. Tho number of coast_ctlon altea will fle_l'vaJo d_e

to th_ (_tablllhed trend towsrd _n ln_rt_elng numt]er of mult(f_m_]y dwalllngs c,wr

_lng]_-fam[lydwolIInga. (Two- t_ fc_r-_amlly_ou_e_, which reprvaenta negligible

f_otl_n of total _on_truction, are InQludedIn the total f_ llng]e-_ax_tlly housing. )

For m_tropo[l(an _re_ other th=l_Jub_rll_, it 18alsumed that th_ number Of

tt.It_l ¢c*r=BL_u_tvdIn an)' ono year will be proper tlort_[ _ot_lOpopuEat[on[n(_reaso 111th_

prov_tau_10 ¥oa_t TOeatl_llalo _hls lrz_re&B_ Ih_ toL_l me_ropo[ltar=population [a

projected by multiplying the proJeoted total natlor_l population by the e_timatod pro-

p_rtlon of the populationliving in nlet_po](tan area#. All the I,orea_e la rnetropolt-

_an nroa popu]_tio. _ra palllc_ular y_r Iis v_or[bed Ic_r=c_nco_traJ_[ty v.reaa,

Road_

A _[mplv Ixlt p]auslb]e lndl_lon _[ _(I c_na_r_ctlonactivlty_ is the poF_latJon

Eavel. Clearl_addREonsl peapla Will require a_dRl_r_l ro_ds, the capabllRy of rapid

tra_l_lt being _nlaz| at prvBent, |lo'_ovar r tho Ur_ll itrea_ havt__lxlt_ted_paco for g_w

r_ad_=_.ndurbfl_lrea[dent_ ar_ expro_S[=lgIn_rvaa_ng _ppo_l[t[onto nuw road co_t_c-

(_on_,ngrot_ndsof _te_thetl_B_pollulion, nnd _h_community d_m_mber_ne_t co.coral-

rant writ tho lnalull_t[on of limRod a_cesa hlgh_vaye, Thu_. It w_uld a_em unlikely
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Tabth 3-8

ANNUAL CONSTRUCTION ACTIVITY -- 1970"

' Zlosldcntie} Nonrelidentl_! Municlp_l
L Sulldlngs 1]ul]dlngJ Streets F_b]lc Works

Metropolitan lleelonl (no. o4 I,ltes_ (no. or atte_} (nliles_ (rniloel

Lari_e hi4h -density
cenLra[ oitlea 8,?08 lp95. _ 2?3 3t;8

Larffe Iow-denelty
©ont l'nL cities 21,578 4_902 2.130 2 t ]40

_' Other centrn! _tties 122 653 12f021 6.000 8,700

' I/rL_an fringe 364,800 30.316 '11,800 12_t]65

_|OL_ area outside
uriah fringe 11_p779 12_768 21.700 31. B_0

Tot_ 614,4.°4 62,642 41.033 a0,462

*AI| S6uroe_ x 103.



t_t Pearl eQnstructlon will flee ns [met Izs othcr m_tsureB auch aa tho GNP, Thero-

forop _e _turo lovo! <+rread const r_ction haa becn obtatned by InultLp]ylnl_ the prelunt

Invo! of activity by tl;0 rQtio of tho proJe_tcd pcpuln_ton, dlvidcd by th_ c_rr_nt poptt|n-

t/on,

Thc number _f people _ucted by corot _c_Lon +m[to llt_[llo _ computodin I_o n_rtncr

described ltz C_pter 2, P_ptliatLon dut+s[t[eo for all mctrop_ll_n _rooB were _+a_umcd

to be constant with time--4500 pecpLa/aquare mile for ccntr_l cltie_ _nd _400 people/

_J_ro mll_ [or othor Inc_ropol[l_r+ arP_J, At zt_y onu llLtc_ pt+Qp)e ttr+J _ppoi_[onu_ to

epccLf[o tr_mtsaLo,i Lo_a lntez'v_ls +£1_shc'*vn [1_ Fi_rl_ t_-7.

Tho rt+_+tlltlz_ expo_tt£ re to co_st I'_ctiOl_ noil+ o Ls giVell in F[l_rO _I-B l_ per++on-

hour_. In this fibre, xnultL_ml|y re_LduntLal cott_t_cttcn ia lnelu_led with imnre_t-

_ _ _c||ne_ _tc_d_ly w_t_ _m_ Th_ _r_ _1_I_r_ t_._ _tnp_n_ _t + by thc rap_

_l_n _ typically Ilix t_m_ _ro_te_ titan the _urat_++ for _n_le_m_y ho_ +Ph_ll+_
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APPLIANCE INDUSTRY EFFORTS*

In l[eh(tI'a|, tho IndwJJt,_I_s l;t tltudo _we. _J nolao corttrrJl ll_ so dt _'ecL e. fun_tlon of

meL_'ket p_c_ pres_lu_"_ t]_t nols_ control t_chnolo_[y _ft(_n _(ce,_d8 _ppllc_tlon.

AppR_n_e m_r;ut'acturors ter_d [o r_al_L_In R&I) 11ndpF_(luct e_1._Ir_cerlng sJ._fs I}_¢

_ro capilbl@ of d_w_n_ mor_ noi_e rt_ductlon tl_J_ .1_-k(,t eilr'_.to_ c;_n ju_L_y. In

fa@t, _ome eomp_nlo_ _v@ trlod-unauc_e_el_ul|_'--t_) l_rket q_Iot pi'odLl_!Ls, _luch

o.ls '_ou_m _l@_ner_, b_nde_1's_ al_ t_II_ dry_c_ uthe_'e_h_ve devoIl_pod a r_mL_r af

qt_let p,'o_ot_es tha_ ,,ve ro no]. 11u__nlo p_ctfon.

Cons_m0;" reele_ ..oh shows low nol_ I_vels are ito_ hlgh]y v_lued by m_y cue;-

tome_-s. S@'/@r_I compalII_ keep JyBt em_tI@ t _'z_oko_ cu_tom@r _or_es_d_nce,

while the Ind_str,j Itself _n_f_t_Ins • _DJor ApplI_nce_ Consume_ Ao_Ion P_neJ

_C_P) that _o_ _m _ a_aarln_ho.se _or campl_Ints. The_o re_ord_, all of which

_o;tool'a _11_.Jor_ppR_ri_@@, IJhow ¢el_Ivoly Rttle _ompI_int aL,oul n_Iso. For _x_mpl_,

only _ percent of tl_e l_ttera to MACAP in _];o flrst 8 months of J971 _on¢orned

noIl@.

Th_ obJe_t_ve_e_for q_le_tlng Ilo_sl_hoId 11pplle.n_ ee_see_m_.o '._y with th_ m_rl(ot

pi-os_ur@19 oI_ par_i¢_le_t* p_duc_l_, ',VIlli thi_i obsl_tlon in mlnd, 11dI_u_1on or

_olJ@ _ontrol e_forts _eJork'_nlzod a ro_d tho pro])lom _ppR_n_oel _h_t h_vo boo_

AI_ Cond_Jo_u_

'1_ber • fl p _DIX_,bJy m_r_ mu_'kel prel_l]u r_ to _]ulet _I," _ondi_r;e ;'_ _hJ1r_to quie].

_ny o_hor bout@hold applI_noe. SII;o@_" cozld_tlono1"_ e_mlt nolo@ both i.d_or_ _rld

o_t, t_o_' frequently _Re_ Pot only llm p_rch_sor _nd his f_mily I_ _le_o neI_h_r_

_tlld pai_Bo_'_b_, Both klnd_ _f @mi_sJolIJs_en_to p_s_lu_'_ for l]oil_ roductlo_l.

• _e(_ tr_n_oripts of R|_A hearlngs held in _1_s nnd _n 1"_r_no_o r(_g_rdlng
o.ppZI_111@_no|s@,



Pressure from nelgh]_ors t_kvs the form of local noise ordinances that specify mnxi -

rnunl aound-enllHisn levo]_ at a pz_por_y llzm; this pressure is pasued on to the

ma_faoturor_ bB one company po[31tcd out_ by des]era or mlzrkot tag men wha are

9.wm_o of the ordin_nce_
L

lena 8itch cam po.ny _'oport_ 8p_n_141g [I rnall_yoarB Fez' yo_r orz air conditiotl_z'i
nolia ¢ontro|_ 1 rzt_n-yo_r par y_r wai tt more frequently rn_nUon_d isvol of of[ort_

White the prcdu_ policy people _neraIly repcrt_J that th_ wore m_kisg m_,x_rn_ u_

_f _w_bis qu_c_is_ techaolog¥_ _]la _tudy_pro_ect _cou_l_n_ wh_ _nlt_te_ the _nt_r_

v/ew_ _ett that ¢urr_n_ _to_t_-_rt _c_mc_gy w_ _t _lng universally _pp_d_

q'wo _a_tm_is_ wore re_oI_d t]ld_cl_ L_t qui_ng room _._r _ond_tio,er_

_dd_ 10 _ 1_ percent to the pi'tea_ Tharo nl_y zttso b_ _ _l_re_lt: trnd_o_ between

q,_ie_nea_ and e_l_noy la_n_e o_u wzty to z'ed_c_ tt_r n_[_ _ _o d,_re_e _Ir veis_ity_ _

Soma_tme_ ql_Ie_Ir_ reiz_lt_ _n t_re_ng the o_z _cond_tion_ _IY_C_ _nlelts_o_a_

thl4_ det r.zc_n_ i'rorn _pp '_i rance _ w_ll _ _rom _n'/enIenca _ e_s_ _f _n_t_llllt_on_

Thera m_y also ha a trend tcwnr_ mohal lines differentiated by noise output; I.e.,

and expensiw quiet 9tz' condiUon i/nd a chaaper noisier model, One msv._Ker pointed

OUt t_t there _ro _attt_t eOnstraisis _._iflJt orgonizis g Ir_Jtmt_ conaoflsua on

noise ]evicts,

Di_w_rz _d Food Dlzpuml

The meohanl_l dlfferonefle I_tween dishwaehara and dtshasers do not alter the

fact tl_t noise cofltro] preHure_ ore _imllar and that the manufacturers' nppro_©h to

quieting is sindthr. Quiet is a saluablo char_ctorl_tio in dishwashers and disposers,

rilthou[Ihthoprosauresforquist_ngarcnot_ogrca_aafor_fl'eondltloners. Whlis x_o

advertising camputgns tml_t oxclustvely on quiet ar_ apparent, it is advertised with the

sa_ prominence _iven to hawor mid rolisbtllty.
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|)lean,herB end d[Bpo_or naiee are noL currently under pobt[o re_l_tthn, hencu

th(sth_entivefor quleI c_0melsIzimost"*x_lusIvely(x'ornthe pur_h_eer. This glves rice

tc_m_rhed difter0_es between modei_ _ ifone wlshea_ one can buy _n luexpenaive.

notsy dlehwaaher o r dlsposer, neporte from the Industry Indicate that ]nndlor_s

frequenLiy do justthal.

Diehw_ishera prudent a provnlain.__asmpie o[ Indnatr_a resp_nme t.othe pllrnh_erls

desire fur lower noide i_vels, in a I_)7{__rvey i_ tileUnlfed Stntes Sieei Co. t 48 ller-

cent of dlmhw_eher owners had no cnmpththie nlm_t their nplli[_nee._iI of _ilnsewhn

did. more _ompialned _l_o0tfinitei[1-_naL_'oi_ny nLh0r n_et of itsoperation. ]_th

_14rvey_ n_d rn_rkoting ior_ _1_ieato thatthe purchaser who h_ prev_nulslyn_l

the_e ilpp]i_celsp_t_ {_hlgimr value or.ql_ietnes_P_n does the new s_ser.

The costB of qu_ei_n_ were e_timated by one dishwa_he I"ra_nu[_cturer t_ h_

i0 percent _nd b_ _nnther to add SL 0_ to $2.00 to m_nu_0turlng en_te. A dispneer

manu_cu4rer _[L thatquieting wosJid_dd I_ peruent to a product,cost. wher_s a

re,tier of diapo_e_ estimated IB percent, it was feltli_tquieting these m_ehinea

mlgiK deny their _vail_bll[tyto those le_s_ _hth to pay.

in the ¢_ee o_ d[mhw_lher_, one r_nu|a_torer indic_I0dthe po_iblii_y ot trac[e-

o[_ b_iwao41 11oi_0a_Idn1_[11_lIRncocosts _nd relt_bl]l_.._nothor in_nlJ_c[uror

indicatod a tradeoif boiwoon ,,vate r velocity and quiet _UL exprossed the opinion that

there are no sorloue leehnl_.l restminta to quieting dlehwashorso

In the calve of dlepoaers, Induetry elaimel Inherent probJemet with water and

grinding noise (eupeolaily witl_ the nolee of grinding l_nes). Some noleu Io ooneHder_l
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necessary to the user*e aainty, so he v_lll k_ow when the dis poser is operating ned

when it ha. finished grinding.

V_um Cl|sn|rl

The man_seturer_ of vacuum cthxtners believe that the market pressures are for

i_[sy machines, The throe mantlf_oturer_ and one largo retailer tntervinwnd are all

osnvhaeed that customers ule noise aa the tmltB for Judging _, machlne_t_ power, For

_mple, _*fter coneodirat_d teohdiCal effort t tl innnufitdiurer Imd slgdifinsnt]y re-

ducedthe noise from a canister rondel witbout reducing ge cleaning eupabgtty, linuee-

wives v/ha portinipated In _. marketing trial wanted to ]mow if the machines were really

ethanlng, l_ditker of the largo private label" retailers consulted during this report effort

mention quiet as it dealga goal, Gas company that careinlly analyzes lie osrre_pond-

once from customers finds vlrlually no noise eompldinuI about vacuum olaaner_ ur

any of its other pebble appliances,

A ronso_bla level of eBgilteerteg effort ha_ prodilced inittq hie 8olutlone to _cuum

©leaner noise; according toall lalerviewed, howevorj ineee soluUona are

ndi being appltnd to prdutleta that =re sold, because vacuum cleaner manuinciurere

and retailers ds not sense it demand for qutet0r products, In fact, the sale of upright

cleaners, whose hunters make them rlolaler, IS growing At the expense of the

canister muduis, Apparently, the haitter action ofupright cleaners cats better handle

the new deep-pile weaves that make modern carpets hander to clean, There art_ tech-

nologtoaI limits to the quieting of upright vacuum cinanera, because of the lnteractinn

between the beater and the carpet, hut l;ha rmlJe teresa of pr_duatlon models seem

to be determined by customer usage demand r_ther than by techndiogtoal limlintlons,

Other Major Appfisnmn

Quieter didibee washers, clothes dryers, ned rdirigvratora tend to be byproducts

of engineering orlglmtlly undertaken wit h ot her o bJecttves In rated, The diassio cane
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iS a wllshing machl_o model _at ',_s lno[dentall¥ qulotod whon two I_o_ re woro rolnov,_d

[rom Uio power LraL_ to _ve cost, In _ contoxt of produc_ |mprov_._nt I nolBo |_

g_nerm[ly trentod I_e a scoandr*ry do 81_q_j_o_Ep alLhough nlllnurac_u ru ra ttro concerned

th_L _o_neorEIIg chan_eJ raa¥ produne no[sIor productB, ]_or o_l.ple_ refrEgor_or_

• ra be_omln_ ]0*r_or and noJslor _1_1man_nc_uror_ s_ek to me_'t _h© d_m_lld fnr spo-

©lu*lop_lana lush _B J_o m_lk_rs; u ap[nner-l_ w_sh_nF_ n_chlno produ_od hlghor

nol_ l_vels whon _p[nn_r _;])_ed W_lS In_ro_aod _o 2000 rpnJ.

T_o of four m_nuf_Qttlror8 Inturvl_ed ro_lku q_luL modols of wa_shln_ m_ch[n,_

Ll_t _u[I _t _ $10 to $20 p_'ur0Ium; n_l_s for both linea uro dJ_npp_lnt.lnl_, Nonu _ the

olh_' rnodu|s a_ t_m_ compo_eB _r_ mnrkut_d o_ th_ 1_1_1_9of qu Jt_ nu_ do tho m_lll-

urdor cn_[ok, ue_ _nturo qu_t. Tho ain_]_ uxceptl_r_ is ii _planur-_yp_ wl_uh_r l_

whl©h I_lu[_t opu_Uon" a._p_r_ in tho _sm_ll-|ype d0_crl]_tlan, Thoro 1_ theft

_latlv_]y l_ttl_ _v_d_llco of pr_suu _'_ [or q.l_tln_ _l]plian_ u| th[m Syp_.

¥_l, d_p[tl9 lhe wo_Ikn_B of ro_._k_L pr_suro, _o_ldl_ah[_ qult_LIn_ ul'_ort h_el

_on@ Into th_ d_sl,_fl o_ th_o _pp][_*nc_s t elspnc[a]l¥ w_lshIn_ m_chlne_, Olin manu-

_cture_' mentlonod 8ix different qul_lng proJ_t_ licit havo ro_unlly b_n cump)uted

or o.re undoF_v_y. _. rufrll_rator mnn_facturu_' rnont[on_d _n _ort Io _vold 8tran_

ar unid_ntLf|ab[_ no[_o, NO _puolflc _ffort_ to (luI_t (Iryor_ w_ru un_o'/ur_d,

Bo lu_'_ o_.umbor o[ sop]l[l_t[c_tod _Q_n[q.us )_w Imun applied lo dlshw;l_hul'B:

Js_llltlon, _l_mpin_t _nd pa_l r_d_sl_, _,l_nu_'actu ro_B n[ both (JJB_'_eh_rB lind

d_epo_rs havu trl_d _o (rap ro,_o tho q_lty of ln_t_[)_t[o_ by provld_n_ ¢nreruLly

d/_w. Inetra_tlons lind _]e_lb]o f[ttin_u. One ct)mj)nn_" _'lj _('(lucu(I iJol_o o_ lti |_p-

[Ino diahw_sher _rom 82 _o 7_ d_(A) (at nn _n_p_clf[_d iJls_n_o) s_n_o 1_1_? _nd p]_n_

_t _urth_r r_ductlon in LIio n_xt _w yogi's, Anothor 10anuf_ctu r_i" _xpree_d oltly th_

d_lr_ to ko_p nbi*_a_t n_ the com_t[tion; t)ll_ caml_ny 1_sts (_;L_h m_hl_ fo_" no[su,

r_|ectln; under i porcont.
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None of the rr_lufaclurers Interviewed thtends to give up him noisier economy

ItheA; goals did net seem to be Rppre©l_hly thN.0nced by the prospects of noise rogu-

laUon, The corllpany representattves lnh_rvlowed clalmnd _ h_ve adequMo acoustic lest

thotiltles, nithough ths efforh3 devoted to testthg and to development wried widely in

qUa;lilly and q_llty.

_n a_lApphoncm

Dnrlng the interviews, incidental lnthrrnatlor, was gathered from live different
f

comp_ldes concerning 11 small appliances: blenders, can openers, coffee ndlls,

eloctrth knivea, fans_ halt dryers, h'o 0rushers, knife sharpenerat mlxerat oral

lavagee, and electric tooth brdsbos, Msnuf_ctursrs feel that thare is pabliv pressure

fat"these aapp]l_nces to sound as though they &re Preally doing thoth Jobs." One m_.nu-

lecturer offered the ganeraIization that. In the sroall appliance field, the quality of

the eo,nd 1_more Impertant thantha quantity. An appliance must sotmdright.

_ome must sound powerful, some relthble, and none as though they s_'e malfunction-

thg or undergoing excssmlve wear. This mlnu_afilurer expressed the belief that an

acctlrato Intarpretat_on of the ¢ustomors I desires in these arca_ Is a conditionfop

rhmal.thg in t_siness.

This mlrhet pressure leads to dlverJe noise-control objectives, bolh among

companies _nd between product lines produced by a single company, Customer com-

plalnts wore reported cotleorrdng the noise from fans vmd hair dryers i and one markeUng

eXocUtlve was quoted l_s believing that quiet Is a anlev_bth sBpect of mixers, One

compalty that does riot =l"a_reithelUrOthe ice crasher hold under Ill l_bel pat

a fairly high vntae fin quietness in selecting the modelIt sells. Yet. noneof these

small appli_noes wore desorihad na quiet th either el the two m_il-order catalogues

that we ex_mthed. Blenders and electric can ohoners were specifically deserthvd by
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Lho m_ntLgera Intorviewcd aa betng _ppropl'L_te]y n_[ay. A company [l_t '_ not

ln[erv[ew wa_ _lted aB b_vIn_ _uJet_ _. hlo_lor; 1_ so doily. Lhoy t_lowc.d I v.down _o

tl_t it Im_.mo ]es_ eft'lalent. At least one [_bor_loz'y IH Beekin._ entirely n_w w_yel of

_omm_,oLtll_ _ood_ that oould _ both quieter _d _heape_ th_ b]endera. Another' l_

d_l_i_n[_ • screw-typt_ c_ah[n_ Iool th_ will _ul_t[lute _ _ro'.vl[n._ 8ound for lho

There I_ _]lo • _ear_h _o_" _n hindu con_igu_L[on_ [IW.Lwill e[]mLn_te cer_ln

predominant r_quon_loB _nd _| w_[I pro_tlco _ ntoro p]_BIn_ sounlJ. [, _ddit_o_ to _uorn

a_eel aro also beinl_ _oughl.

R_ber [ee_ h_vt_ beo, _dded to o]o_tr_ aol_o m[IL_ _o reduco V[]arat[on _o1_o.

b_ mh[eldln_ Is not heln_ used bec_ul_e o_ its .dvor_a e_ect_ on _o_ls_ _[_e_. _nd

_(_R_hollc dO_l_n. P]_stla be_ter_ for mtxe_ prol_lso to reduce boLh nol_e_ _r_[] nost_.

M_ny of the_o _ppl_aeB _tro _we _'ed by unive_'sa]-t_po r_lotOrs, whlc_h _

I_oxpenalve. poworful l'o_ their al_o_ but noisy. T_o _[z_-pow_r _t[o I_ considered

[mpor_n _.In g_h _ppll_n_es _s _n_ mlx_r'a_ o[e(_trio knL_'os, c_n opon_'_ _t_cl

rnoto_'°ln-t he-bonneL hal_ d r_ora. Conventional h_lr d_ye_ _]_o embody • t_deo_[

b_twoen _pe@_ _d qulot; on_ h_lr d_'o r mode| _h_L w_ m_rket_tl l_ I_qule_3_ look

3_ to 7_ inl_lou longor to dr'_ h_[_' lh_n _slor_ iloll_[or mode]_.

Bpe e_l OF tho potent 1al po_vor th:t_ _pood pa _'mLIs w_ _[ted _ lr_porCllnt I, ole_tric_

kn[voa. _n opo_oi"_ _ncl t_len_e_s. In tho e_Be of blend(_r_l, o_.o 'anl_[neer _cd

that. if they wuro _lowed downt the Inton_lty of tho r_t_e would BImp[y l_ trotted _r

noise d,_'_lol_ I '.viU_ no le_enlnl_ o_"resultinl_ Im_t. Thoro la zl[_o topoi'ted to bo

_. t_deo_ _o_ o]ectr[_ tooth brothel bet..veon _o[ee _nd _l_n_[ng elfect_v_nolls.

0o_ of ][r_lL_.tion_ on quieting wero pointed o_t for k_ro _h_'per_urB I, '_[_h

[huro I_ _nder-b]a¢_ e_[nte_'_ctton_ a_ woll _ for I)]ondorl_ _n which ro_tinl_ k_l'_ _u
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ossontthl and a glass cueing th necessary if the heusetrlfe Is th vth_tlIy monitor pro-

cos_. L*zthe ¢41seof bthndors, there is bealtalthn to experiment wltb eo_mer

prt*feroncos, since the already intense domoslth compeUtthn th being ratged by the

ethrance of foreign products Into the market.

Small appliance _nufgcturers n_ako frequent use of _ubJeetlve noise Judgments

In their"duvehaplp_nUtl work. Their product bthoratl)rios tend to be less elophlsllc*'lted

than those for meier appliances, although many bare asses, th highly aephthttcuted

central aeoustlcal laborathrios, One small nppllunee nlanufnelurer teats nov,' products

tR hth empthyoea _ homell. [f Qmpthyoes object to the nolBe the now model mabes_ dmy

arc asked if they would ba wlIling to ply for n quieter prcd_Lct. The general result of

this approach is to m_ke this n_tnufacthrer pessimthtte about the economic Inyoll

from quthler products,

Although spertfie noise goals are hard _ identify in the appliance lodger ry and

although some manutheturars seem discouraged _dth the return on Uleir efforts to

date, all those interviewed plan to persist In quieting their prohaeta, Technotog_ea]

limits have not yet been reached, One manufacturer believes that the earlier compe-

tition that emphasized compaetnnss has now been replaced with an emphasis on quiet.

Accordingly, Industry generally plans to hold the alto or future models _onstant .nd

to concentrate on producingquieter r_odeth, while presumably keepingprices within

competitive limits.

Projected Imduct of ApplianceNoba

It is assumed it.at the pl_Jbahtl/ty of future upptlance ownorsblp as a funelion of

income level will r0muth the uame and that apphanee costs will remain approximately

the same th current dollars, Wttb these assumpllena ltz mthdt approximation of appli-

ance use was based en projected popnlat thn, la rally income, and income dtst ributJon.
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This estimation is probably conservative, mthee some appliances are continuing to

tnorease their aeaopUInce In all Inc0ma lorelei although their growth of s_cuplanee

la low at the higher Income ]evels_ In which some appliances have ntlarly a_tut_ttod th_

market. For those appUances thr which thsaifl_i_nt thforr_tthn Is available on nppit-

_nc_ possession at the wtrious Income ]eveth, _ture possession was esU_ted from

current Ir_trhatthg thforrr_ilon on percentage of repl_cemunt s_i_s and on Ir_rhat

penet r_t|on.

In projecting future |mpoet I It '._tJi eetLn_tted that appliance u_ege wLII remain

approximately at current thvels and tb_t lil0ro would be no change Pt their noise levels.

gupporlihg the us_tge ttHsumpllon Is the Iiltl0 devlrlticn sholcn In avol'_tgu lime _pont by

homema.kera th umlng applthncee over the that 40 years.

Figure _-9 ll]ust _tos the lnoreuse In eXI_BUre to appliance noth_ by plot thl_

he_t ring°lmpolrmewt risk and speech and sle0p lnb3r threneo in person-hears of ex-

posure. Ae explained In Chapter 2, thl_se tJlree effects are among the most s_lthnt and

tangible oo_lequences of _eLle exlx*auro and can thtts be most readily Interpreted th

nott_eeh_d._l terms o As _n he seen on Figure 3-0. the numhar of poison-hours

durLng which people will be exposed to the risk el hearing da tnage will more than

double In the next _0 years, as will the number of person-hours during which normal

conversation Will be dl fflcult and during which people will be either av_ honed or pre-

vented from fallthg asleep, Obviously, by t_corporntingavwtlsblo technology the

projected lmpoet can be avoided.
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ECONOMIC ASPECTS OF NOISE ABATEMENT

In Formation o. tbe advorse izFfocca of ncl_u and the co_tu ;z_ouinto(] with various

lypes ol Izl_tBmortt m_asuz'oi Is ©ontnln_d in sevorul ch_ptcz*s of l]_s Moport, 11Ftlcll

of the Infnrmatiorl obtathod durinE public hwrtnga be]d by EPA under PLg]*_04 _l_o

_.ddz'c_sod tho o¢oncmlc a_spocts or n01i_o, I[owcver t _zt this t_m_, the rudimon_

_l/zte oF k_)wiodgo re_d[ng cosUz, L_nofiLu f a_d tho [mp;zct o[ _,tmtemcnt oxp_nllituro_

upon the n#,tIozl-Q,Iocononl_, nm ku_z|L extromoIy difficult to _ nd(]r(._ke an _corl(]mic xzrz_t[y-

_I._ z_l_tod to this pzobIom.

Aa L_k_z'OulZd n_zt_iz| Eor lizl_ ]lcport, EPA conlnt|ss[ozzed a #tudy of thu ocol¢omic

lmp,lct ched_e_ NT_3QO, 14 rcferencod at t_o h_nnin_: of thix u}z_plor, This _tu_

pz'ovtdes _ gexze_l ovo z'vi_w _f _omo _zsp_ct_ of the prob[cnz_ dJ_u_os tbe llml_tions

of ox_aUn_ _zta, _ed ir_i_tcs _o need _r _ddit_o_l res_r_ll _nd _rml_l_ l_ Uds

To uw[tmto ;Mt_rn_livo zlois_ izb_umctZl_ str_t(_th_ thurt_ lJz'o thr(_c in,Jot _ypc*;

of ocollomIo cons_doz_t_rJna to be oya]wZ_od_

1. The T_z_nitUbe of tho bel;ofMs derived I_ tez'znx of _L_nUZl;.._s;xvo[dud _nd

po_ltI ve I_ins _tt_lned,

._, Tbe COBLsoF at_itziilg v_rlous [a_'e[s oF control Inc]udt,d,

3, The tropnct or _MztemeZll co_L_ on t_10oconorzl¥,

'J/fib a L_tt0r uJzdcratandJng of the_e e©onoml© _cl_ it _beuld b,_ possth]_ In tbe

_ture to owMu_,te a|f.o _lJZUvo co_t _'ol _t z'_tegies _md to _d_ntI_y cos t -e_oct[w so]u_

tions,
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SUMMARY

Mucll of tho BIr_nglh c*f tho ,at[on_s oconomy_ _.nll L_u _ccomp_1;_,il_ hl_h stand._rd

of 11vln._, ro_ulr, f_nl _ochnlc_] Jnno_llon and i_ utlllz_Jon by _nduBtry in th_ devolop-

mollt of r_(_'a_d _ottor _ac]1_1_s. Gt_la_||y I Lh(_j_r_orn1_nco _'l_t)r_1 _)r I_lo_;_

Irl_hl_u 0.r_ dcfln_d In t_r ,_ of UI_ t_so_ work U1_t _y w|]| _cco,lpl_._;h aJ1d_ wlu_

o_"t_i_l work _th ro_;po_t _o Its c_t_ T]_o _;t_¢e_;s of an_' ;1_'# produol Is do_orm{n_d I]i

• _ _ r]u_ t p1_o pi-_n_ri{y _n forms of Ulo _tent_l o_onomi_ _luo o_ th_ produeL IQ

tho cu_tomor _l_tlw to I_ total co_t, _cludln_ both InHla! _._ndop_tlng costs,

oi"Itor|on. IIow_v(_r, (o_" t_le Qt_ior do_(_0_i _olsa Is _o_1oi-_I|I_"an unfitted b_rodu_

not _tsloc_t_d WILII tha pr_rn_ Fei'_or_r_ce ¢rlW1"_. OIl]_" '.vhun _I n_ed for ]o_ _IQ[so

no|_ boco,11o one o_ _h_ prl_r_, por_orr_1_nco orila_1_. The _Ifo_'_:_tlon _od_ck

pro_s_ _rom tha p_blla to Indu_t_ _llo_Uy t_kes _n¥ years _nd o_ten pr_s_its

aom_ _o_tru_Uon _ulpr_on| I _I_, _.l;d cap plsto]s _mts|dor noi_]e _s a _oaltlw

d(tvi_ _r_o_o]y opol'_t_ them In t_olr noLs|os| _1_e. _ Btl_h c_D_ L_ ',vhlch tho

coi1_ur_t_r _d p_ |nto_osta d_vl]1"_. _dustr_ r_ponda to _;io _oilsumor t_11_i]t;io

_nded !_ub|lo _rtlcu1_te_ I_ requ_remonta.

O,o Or LII_ _at _x_ i11pl_s o_' _o pop,Ibm8 |only-form ]to[so _ c(_omr_toc_ttlo n a_ong

|]Idu_ti"y, _bli_, _nd t_ir_ _rke_ p1_co I_ _h_ i_and_t_'d Am_i-i_._1 p_ssongor c_r. I_I It,s

_0-_I' h|_stoi"y, it hns a_'olvod from _ _o[s_, _rln_i _'_d_, ]ow-_ow_'_d

whlc]o t_ a ro1_Ivo]¥ qul(_ a_l_l_nt _llgh-powo_d whJ_l_. Mu_ _vere
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,_ ,_., i ¸ . . .... •.....

l_t_l]vd betore World War ! to prsvont sea rL'lg horses n.d thna wb] s wider ne0spt_noo

in ths _Lr_t place. Cities and _ow_s set reguLa_or_ requiring that nil c_r_ bo

muffled In the lt,_o'ff, primarily to eneul_ that olvnors ro(aLaad the origi_l /_u f_sI's

In good workkig order, Without further action In the p_hlth _oetor, industry I_s

mad0 continu0u_ progress to_'_rd qulottng the automobile interior to _,uin wider

aoosptabliity Is the market plsee; sod In ao doing ha_ also attatncd rvasol_bly nncvp_-

abth extorter n_tho ]eve[e.

t to'.vever, in most prod_o{ areas, there hss not been airy inelhod .f plncthg bcthr e

tile oonlSglltPlg publl¢ ths neoes_s r)' dsta to pl_)Vlds /'or eonssmnr cholcss between

alternatives, Thus. thduslry has not been able to ascertain what perehnslng II_h[ts

the public might adopt, given fncth_l alternatives. One meslls el allowing ths p,thlio

to express lIJ requirements for quiet would be to provide b_urmatLan on product noise

emission, bsrh_pa by direst product lab.el/rig.

I_lri_ the ptst few years, vt_rloue governmental bodies have beh'_n to effect the
J

public Concern by developthg and /mp[emelltlng noise regulnllons ,'or v_rloua _ j'

With the exception o_ .Ircrwft noise, rot v_hich the federal govcrnm.n_ hag bog_n 1o sot, !
i

many" o[ the remaining sources are being subjected to v. series el sei_,ratsd_ uneoord- i
c

i_ted, andoflonoonfJiettng reg_]utthns, These actions by the public, us well as the I

dnta presented In thl_ repo_l, show ¢lesr evidence o_ the need _or noise rsduellon, I

Most o_ the sources dpleUSSOd th this cbeptor I_vu AdditioP_ll r_lse relluotthn

potential thet ca,_ be sltathvd with _pplicallo_ of today's technology. In in,Inh" of_ees,

these potential ImproVements will proL_bly he sut'ficthnt to eo_tro] notso In

the public Interest, ffowever, In some eases, present eontrnl tecbeology IB cle_irly
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toBufflcent to provide necessary noise controll and research is needed. In any ease,

the cvontoal rodtlcgon of noise fit the nagott r_'luirna estahltohrnont of a I_lanend

sot of noise goals that will citable prtorlttca In be act for syator_tto exptogatton of

extoting teohtt elegy nnd dovothpmont of new toohne[n[_/o

Together with these go_ls, _ouroe noise stantJaz'd8 and implo]netttlllg regt_lations

ahould be promuigv.ted for those producto which are otlpahle of causie_ oxt_esalvv norse,

Sucb stundands should have Lime go,tics for achievement thitt art_ oonsiatent with lnctos-

trial design_ prolo|ype test, ozd prodttction cynics to eneourr_g_a the t_tlt economical

tied effective thee rporaiton of noisy pcrformatteo oz'ltorl a into the tolltl debt gn or the

product.

Priority _beuld be given to tbca _ouroes that m_y oonsgltJto a potenttol bez_rd for

be_.ring, which Include most of the reoreat[onrtl vehit_to_ I internal combosifon powered

|awnoare oqulpmonll attti somelransportatlenvehiothSo fnedditton, priority ahould

be given to all typos of aircraft and large highway vchtefea assoclatt, d with the air-

port and freeway noise, Ffontty_ priority ahsuhl be given to construetfon equipment

and the nolaler elements of 0[ty traffic, so that the people living In major cities will

eventually be able to enjoy relaxed conversation outdoora, Without an effective local,

atate_ arzd Fnderal regulatory program_ Iodaygs nol_e prohlenm wiiluffoot an over Inel_atl-

lag nur_ber of pooplo, Tho tcoheloe, l components of an _afthetlv_ OOtUOabatement plan mu_l

lnotodo both control of nofaa at It_ source _nd provenfive Itlterventfon in terma of hal-

anond transportation oyetem planning, land uJe planning and upgrading of building

COllstruotion qtzalgy, gtioh • program, to be effective, requires active regdiatory part-

nershlp bet'.¥oon the fnderv.I government on the one hand and state and local government

on the other, with active participation from Indcoiry and the publto at largo,
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CHAPTER 4

LAWS AND REGULATORY _GHEMIES

FOR NOISE ABATEMENT *

IE.o_s lzt tl*/o tzztercst _Zlld_ctlorZ Jrl Ih_ are_ Of _nvl_nm_t_] not._o _batomcnt _lld

_o[ztrol Is Jnor_in Sas tho magnt_do Of lhe _norat prob[unl bccomoa moro obvious.

Dosplte th/s _creasad uw'.z I'cilesal xe_'_]nto z_' ao]lo mcs nn _]] ]o_l[_ of gorcr,znont l*rG_

.not Eu]ly _uccelsful. Cl_nez'ally. the problom can be _ttrib,te:l Zo two f_ctnrs, noting

mepaz_t_Jy or in combtn_tLon:

1. poor_ writton l&wa t]_.t do nol provldu t]lo xzeed_d a.th_rlt 2- or [xLcont[w to)

allo*A_tc tho problem and I_t are techntcal]y dcflcie,t re_z_rdlng ncnu_tlcs

_nd iiol_lo m_sLl_'onzontJ_.

2. ]_oor e,Eorco_en(_ of exist_ ]aw_l duo to _k _r _z_qzl]_zb)opupson,e| tzn_ to

tSo la0k cf k_qowIDd_ _n tho p_z_ of enroroemozzt o((Icorf_ as Io _ound inea_.ru-

ment _q_lpment _,_ t_hniq_os.

Tho _oI]owJx_ dJ_r_ula Jon provides nn oyez*view oz" I]1o entiru _(#z I stt_z._tl_ro ra_rd[rzK

Izol_a _h_t(_mo_t _nd ¢orztro].

Thll report is based on dat_ prepared by the StMf ot EPA, Office of Noise ANito-
mont & Contro] and o. _:PA Toehnl_l /nforr_lton Document NTID 300.4, "L_ws

and ]_ej_llo, tor)' Schemoes for Norse Ab0,temont" (EPA Cont_o_ 68-04-0032, Goor_e
_.Vash[r_k_to_ _niv et_"___) o _oaAppendixAreF_rdl*_gpro_lreme[ito_thlsso_rco
matori_l, w_lch con_l.s btblt_graphic I_forrrmtion.
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CURRENTGOVERNMENTAL NOISE[REGULATION

Noi_ AbAtJmBntRl_latlon at |hi FederalI.ewt

General_l/cy _r _oral Nolo| Abatcn_n_arid C'ontrol

'1"haNotoo Poll_t lorl _nd ._._temon! ._.ct of 19_ v_ Ihf) Rrat thglsl_tlon to provldo

_.ct r_qull'ed tJ_t_._tO_co o_Nolee Al_m(_nt _nd Oon_'ol L'oee_l_ll_h_d In the _:_vl_on-

m_n_l l_ro_oNon AEen_ (1_,) to c_r_ on ro_oarc_ and tovollig_'.tlon_ l_ttoenvlzo_-

mon_| _lols_. T_e _¢t fuz.thor dlcec_e_ In Bo(_t_o_-:0._(_)th_l _O|th"_L'IKAdolorm_n_-

Gon by |h_ _.dm_ls_r_L_" or _A _t _oI_o reL_tod _o_ _'odon_|_gency'_ ac|lvl_ o_

_|a B_on_on_ n_tlvl_tos Is _ _blto n._ea_¢o _)1"la 0_0_/1_o _J)Jo_tio_bl_, _e Fed_ I !

(l_:e._Imen_o_ nge_oy_ponso_n_ _u¢;__l_v_ rnus__._rulf. '_th th(_.td mlllIstz-,_toz"o;_

_:_ to do(e_-mto_;_o_|b]_ wa_ of _l_tth_ _uah notoo. P_'_o_e Fud_ml I_El_tolton

hnd been dl_a_ted Io nolen nb_mon_ _t|;1_:osFe_ |o _peol_ nolBe so.r_ (_uch_s

_.|_'_R n_ls_) or In re_-a_d to _pe_to! _n_onmon_) eltu_tto,m _u_;; _s oo_F;t|o_|

e_c_osure o_'tr_.n_po_aU_l pl_nnlrt_o

_;'t_;_u_-, thu N_ttonal ]_nvl_tmenta| FoI|ey A(_ o_'1969 h_a r_lll_d, _lnc(_| _n-

._ 197_), that F_du_I _en_le_ u_ _n toruz'dl_lpl|_;-._ app_o.lchto lnt_t_ thu

;n|t_l]y, _hlan_wa_ronch to _lston _k_n_ ;_s _nn the _oz'mQ_'one4r_,m(_n_

|m._o_ _tomu_nte _clul:red p,_u_nt |_ 8e_ltor; 10._(_ IC) _. ,10 "l_doz'_ n_llun_'_

jlg;ll_l_llt_tto(lt_ng_hoh_e_vil'o]l_e_t. _uch _t_o_e_a NhOU](_,the_re I

tocI_d_, _onsld_n_ttono_en_ronm_nto! nols_. E(*(_tlor,s _0_(._) _&_) _ru _n_,d_d to
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Nolle Abatementsnd Controlof Milltery end lntem_/ l IoralActivit/#s:
A Mfcmcolm Exampleof fha Genera/Nolse ProblemJ

Prelimimzry ex_nztho.Uonof activltinl of the Federal government to control the

noise produced In the VOWact of governthg and providing protection to the genarnl

_odnly Is enlightening. In 01o military context, many of the noise problems that ocour

in the pubJte and prtvath aenlo_ are e.lao experienced. The mJ]lt_i_*aez'v[ccs have

been aetlvo for e. great r.umher of"yearn la noise abatement+ and the douunletR,_ dls-

egsaedbelow v,re only eg_.x_pJesof the many ntilitary re_l_ttnns WhosoImplemnoh_.ttorl

Is dosorfbed more fully in this report In Cbepter ,_,

th the r._f_re of Qgone x'nl approach to n0[so abetemcnt, the D_pttr tme.t nl Dnlllnse

has issued Military Btandeed (MIL-STD)-I4?P.2*. to _*ethanson design criteria for nil new

.lliit_ry synlomBp equipment, and IneiJiUea, Tllls standerdadopts certalnpoblicaituns

O[the various mllltal_ branches xxrldla fadettdcdto opera,in concurret*tly with all othoP

feinted mllltaz7 reg_htlOns; bewover, bffL-_TD-I47."A takes precedence whenever

otherregnlat_onsconfllctwithit. Primarily, theslandardpromnl;pz_snhjectlvelimita

on Onlse In _zreae in which speech nommuntc._,Lthnth neceaaUryo

Under MIL.-_TD-U08806B, 21 Boplemh_r Z970 (appll_ble to _ll services I_t usud

herein with resp0nt only to the Air Force)i Air Force Mamlnl (AFbi) 86-_ l O_ml_r

1964; and Air Force /leguththan (AFR) 55-34_ 5 February JO7I)* the Air Force bee

poJ[cles to rethlco noise Jmpect, 'I]1o flr4ztdocumezlt establlsbea sound levels that must

be _chinved In _Irez'aft cabin almcos. The latter two documents nddrsss nlrhaso heine

_nd direct Air Force elfox'_s to sncou_g_ eonqpetthls land Uns5 by conlmullltiss ad)ft-

egdt to _nl[It4ry airfields and to promote community _0i_tl [_peot r0dUc[[o_ progr_xm_.

relpeelively. MIL-_-SOI55A, 20 binrch 1970, covers noise suppressors on engine

The current version of AFR 55-34 ill an updated revision of the directive first
issued in 196_+
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test coils and Is a rovtalcn of an ear]fur dlructi_'o on this subject. AFM 160-95, 1957,

"E_gt_teertag Data. preventive Medlctae_ and O¢cuP_tlen_I l{valth Progrnm." contains

Instructions for environmental eng/neorta9, ev_Itmt/on, and control of community noise.

Other notao sources considered by the Federal government in milita ry operations

and in operation of the government Itself are oevwpation_I and construction noise. In

the nre_ of occupational noise, the Air Force, Navy, and Army have respective hear-

ing conservation programs imdor AFR 160-_ 29 October 1056, as amended through

7 February 19_7; IIU_LEDI_ST 6266._11_ 5 _larch ]976; and EM 985-1-z, z March 1967,

Tho#e programs are prlrxzarlly designed to protect Lbohoartag of/hose v,xpescd to the

noiBO.

In this dtacusMonp construction nol_e ca_ be b_hen down into the acou_tical char-

acterimtle standards that must ha achieved in F_doral halldthgtl built under contract

with the Federal govvrnment and the _etu_[ sl_o noise goneraled during the eanazruction

procoBe. For the flrBt of those noise consldorations, the Genera| Services Adm|ni_tra-

t/on (OSA), under PD8 F3410.5, _2 Jude ]t0t]8;F/IS P 3460. IC, 12 Jmlo 1268; FB$

4.-0950, Novemhar 1076; PBti 4-1021. Fcbrugry 1670; anti PB8 4-1519-71. Apr/l 1971,

has oalabHshed cort_ objective standard 6 to ho mot in various aegmenl_ of govern-

ment bulldlngo conatructed tmdar GPA eontrael. These s_ndards are de:]lgooll to re-

dace the impact of noise by providthg a buffer between the noise source and the receiver.

While sgootticaUons doltae_le the aHownbissoundtransmtaMon for areas nmr such

nOISe sources a_ mochanlca! and etaatrlc_I oq_dpmont, there IS nonttampt to roguJaM

nolao b_"oLslahl/ehlngstandorda for the equipmentitself°

As far as the actual coast r_cflon alto noise is concerned, the Army, /n EO 11_0-

3-109, lfi Jimo 1670; ETL 1110-3-141, 30 November z970_ nnd CE-13G0, hfay 1970,

has adopted rogzflaLtons for noise ahatament on L_th civl_ _nd military cons/r_ellon
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pro)l_cls, "l'ho pi'svtollsly _iled Atr Fo_o lllanusl 160_5 _nnt_*thod notho erlterl_ to

heconsideredIn design o_"USAF buildings and Btructursa,

Wtlh reBpect to eon3truetlon conirscla for Federal _lldtngB, the Oeoup_tlonal

$_ety and lleulth Ant (O_lIA) noth¢ standards have I_en applied by the Department

of Labor pursuant to the Conslr_etlnn Safety Act of 196_, ll0wever, there may b¢ a

question a_ to whether OSIIA standards can be applied to _onatruollnn noise In view

at"fundamental differences th physical envlro.ment I_tween an open+ xnuttls/ory

eon.t_etlon _lte and a rdosed factory work place, In a closed factory environment+

one e_a alsurne that tile foolery owner has control o( [he entire noise exposure of

his workers, lthwever, on an operl conslrLz_lthn silo, the cnrltraetor cannot control

many of the noises tthlt effect his workers, Thus_ the e_nnerlng controls open to

hffn SrOlimiledp ff .at noncxietent. There th no reason lhat hearing protection

d0yloeseotlld ZzoIba used, however_ to reduce the noise impact to meet the ¢Lx.

poaurestoJ_dards. A pilot project 1_ underwayl Via a GSA eor4raet, to deeelop base-

line data to these and other queatlon_ concezllthg the _pplleabllt ty oi"lke regulallons,

Aa poLrded out _rller. _ this dls©us_lon_ the military and [sternal Federal nolle

ooxtttel operations provide mzexoellenl overview of the noJ_eproblems encountered by

the Fodaral government, as well R_ other govorrmlon_l levels, These oxlonzal Fed-

erM control measures will now he considered in terms of file gene t_tI e_ttegory of IJle

[xo.rtlcu]_r noJBoSOurce.

T_an_onrtatienNails Abetemenf end Cont_ol

FsderaI effort_ to bring _boul t ru-ns_r_ation noise abatement are directed at nlr-

cz;l[ll_.d h/ghW_.ynol_s, with the former regelvthff *.he greater _lttentlon. llut conoern

and series In the hlffhVraynellie ar_a _re alan slgrdfieard and ln=reastng,



AlrOraft Noise, The Departma.t of Tmnaport_fon IDOT) Act of 1966'._s Um

_rst ,t_tow authority rolev_nt to airo_ noia_. Beotlu. 4(_) af the Act _Jreeted

LheBoo_r_ of T_po_Uort L_ "pro_oie and undortak_rt_a_rch _nd dovo]oplnen_

rolntL_g to tr_nspo_tionp t_olud/,_ llolso ab._tement. _th pttr_leu_r _ttentlon to

_lre_ft ,olaf." Al_o_h _ome efforts were ul_dert_kcnby _h_Federal Aviation

Admln_tr_tio_ {PAA) as o_rI_ _ 1900. l_ _'_sno_until l_o 19_8 u_c_on_ ot S_tio,

61_ (PL D0"-411).ro_tL_ to Control _t Alro_ft _lso a,d S_Jni_Doom_ _s _ amend-

ment to_e Federal AvL_Uo_IACto_ I_8. that t_o F_e_l k_ove_me;_ undoHookan

a_tlv_ proRr_nl o_clvJ| atrc_lt _ol_ ah_Iemont. Col_sldur_:ble[mpetus to the er_c_-

merit ot t_ls lek4slntIon r_ult_ [ram the O_oe or Sciencea,d Technology _tudy on

Jet _lrora_ noise near _lrpo_a_ competed _n1_6. _mp[ement_lIon_ Ibis dfo_ _o

n_te r_l_e at the sourao _n ! D_cemb_r ]D_). with r_lJ_tlo_ m_de _ppHc_b]eto

n_ atlblorl[c alror_l_. _te_._ll_tlo_l_with respe¢_ to re_[lt, _o;_l©boom__T type

ee_ltl_tlon, a;_dSTOL/VTOL tYPecerttflc_tlon a_ still In _hedevolopment _age_.

_heAirport _nd Alr_yB Dewlopme_t Act o_ lg_. _h_FAA h_sa wlu_b]_ _1

t/_t could be used to at_ nol_ _th r_poct to _lr1_o_ __ln_e the Act d_c_res tha

'fna_lo_] policy that _irp_:'t d_lopmo_t proJ_c_ _u_o_zod pursuant W UIIB p_ sh_ll

pro_/_ for th_ protootlon _d e_n _ement o_the r_l re_o_as _d t_o quJ]l_ o(

envJronr0a,t of tho N_t_on._' _ho _tirpor__ortlfi_tlon provisions o_8¢_t_on 51(b)(_)

diroot t_ Administrator o_ th_ F_ to _et minimum o_r_tlo_! a_t_ty s_nd_ (or

_rp_rt_ ao_od b_"C_J A_ro_utles Board (CAB)-e_t_ifl_d air _rrJ_rs j t_Jtdo not

app_ to tha _gu_tlon ot _lrport not_o l_vols. The Aot is a_pll_blo to _11proJo_la

i _vo]_ng n_w alrport_ and _'_m_y¢ or extensiono( ux_tin_ _tys; thu_t rottenly

8t_te_nd Iota] j_wrnmo_tts Rain Wo ]evon_e mooh_sma _1_ _'e_pootto _uch pro-

Je_t_: first, t_o ©omn_J[¥ _c_ep_meoprovl_!on of t_ Act roq_rea _t the proJoct

be _©_ep_edby comm_lt_es _tro_d tho _r_ort be_oroDOT rr_ _lvo lt_ _ppro_M;
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second, under _e ki_to air *rod water qualitY curtlficataon section, the governor of the

state in which the airport Is located must err tl_y that there th "ruasorutble assurance

that the project . , . will comply with applinab]o _tir and ratter quality standards'*

before Federal approvki. State some sistetl have Isvluded noise o_ an air contami-

nant t the nolo standards of those s totes will fitixtr_ in the doyoispment of airports vie

this provision of the Act, thfforttmatelyp the more _ophlsticated state noise thws are

tier generally Under such an _lr qtmlity framework, hal, rather, are given _ Sl*_trlllO

coneideratisn, Thus, those States do not have the thptatpotongal provided raider the

Art.

Iti_hv._t_'NOISe. Bellthnlng In 1965, thlt Secretary of Contmercc (dudes trarzs forrod

to the Secretary of Trattsporttttthn since 1966) w_s required to "eooperais _dth the

States . . . in the development of long range higis_ay pthn_ . , . which v.re formuhted

with due consideration to their probable effect on the thturo d0volopmon t of .than areas

of more than fifty thoustmd popuinHott.. The first aoll_e csmhthrallon of highway noise

at the Federal level was Polisy and Procedures Memoran_m 20-8 of the Bureatt of

_hIIS Roads, issued Jant_try 14j 1069. Environmental offects_ whish multi hu con-

sldared by the state or Iscki sponsor seeking Federal aid, ure dufintxl to Iscl_de "noise,

air, and water pollulaon.. Pursuant to a 1970 ameedment to the Federal-trial High_vay

Act (PL 9t-fl0fi), the Sooreisry of Transporistisn la disovted "to assttrv th0t possible

adverse eeonomin, social, arid environmental effects have been oonkidered In do'¢vlop-

Lag, , . _/_nd Federal.ly aided highwa_ project . . .'* Further_ he th to "develop und

promulgate standards for highway noise leveth eomp_tlble with difisrsnt had uses after

Julyi_1972."

OccuPations/NoiseAbatement and Co#trot

Fotlowisg the lead provided trader Federal supply and constr_ctlon contr_cts_ dis-

cussed e_trlinrp by the Department of Labor regulations under the Walsh-Ileaisy Public

Cualra_ts Act and the Cormlr_etion Safety Act, file Secretary of Labor carried over
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those rog_lstlons under OSIIA. The sisndards under all lhree actJ are lsa same.

Whits the Walsh-IIsdiey re,clarions carry onty _ potcnti_tl ponatty of removal Df the

!ooctr_ctor/rein the eligible bidsar ll_t for 3 yoarap the Oocut_tlolmi S_fety and Ilos[th

'Act provisas for both divIl and cr[mlnnl p_JHt[es.

An interesting feature of the rmw Act ie thai a state r_y _kc over regdiatinn of

par tin_r r_attor through a program of application and l_¢oep_n0e by tbe Bucre_cy ef

Labor, This nmy proud0 a techniqueSasorv_g bro_dor applle_tinn in the noise asato~

meat eros, {o avoid potentthl proempt_ctz probler_ZSo

The Atomic Energy' Comminsion (AEC), in AEC Mnm_l 09_0-01 OS_ 25 February

I970_ and the Dep_rtment of interior, FersuJtnt to the COati_flne lie_lth and Safety Act

of 1999, bey0 nle$o adopted the OSHA et_ndltrds for oceup_tiennl noise programs.

, ThoAECprcgro.mlsintendrda',, , fertheprotecUoz_ofAECnndAECeont_ctor

employees, the general punlio, and the e.vironmcnlo , , ." The Department of l_tert-

or* L_r_gh the }]ure_u of Mines, appltes the standards to soma 1900 licensed'under-

ground coal minos,

_n_t_¢t/on NO/_ Abatef_*entand Control

Const_o_on Bite l_oiso, The only Federal a_tlvity directed Iownrd nolse aLate~

merit at eonstructthn sites h_s been connldernd trader the discussion of the Fosar_l

mLlitacy and in-house government adiividss_ Construction s[_ noises are coveredby

the Occu/_tlo_l S_ (nly and Ileaft_ Act as being a business affectisg interstate eom-

r_eroo, and the standazds adopted far noise exposure by the Dep_rtmedi of Labor

under in_t Act apply to oonstruclioa sites. Conetr_nllon _tdilwtins arc enforced in file

Oocup_tiemdSafety _nd Henlth Adndnlstrat_on,

Acmlstinnl Cliar_ctertstics of linfldingso Regarding acounlisnl nl_rgeinristios of

bnlldings, file Department of tleueing end Orb_tnD0velopment (IIUD)Sas issued Policy

Circuit 1390.9, 4 August 1971, consenting _coueflcaI acceptabll[ly _f new sites and
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exisilnlr hqlldtnga to be aided by ]IUD moniea. Thla cirottlnr _ppl[u_ nolmu _tnndarda

to program8 wl!ere nolz_ existed pi_vioualy nnd reptacon tile atandarde of the Fodonx[

IIousing AclmlnlBtz_l[on (FIIA,)_ which Is under IIUDp to tha e_tent [hat .on_r_m_0

_* . . h_vo ]eall dome.ndin_ n_[lio P-xpoitu4-e r_qulremente," Tho ¢_¢[utltlg nol_le _he.tu-

mont progr_naB af F_IA now znuu_I)e revEewl_d copc_rn[ng t]leJr cotztinuc_l upp][calltlLty.

Thea._ progr_.ms z*eln_e ¢o:

_, _ort_zgeundez'wr_tin_tnz_ot_)'_r_sn_r_trport_ (FJIAM_U_]p V_]. VIIj

I_oOk ) _ §? 1453 _ _c_ de*/_loprnent z_otbe con_d_rerl J_orxnort_a_ _der_

wrt_]n_r_ if _lt_ wlth[_ NEFF-40 con_0urt pro _nd con ewt_tian _or NI_F-_J._,

SlL_appz'oved Wl_Jolat _lrth_r _on_lderat(_n _c_r _F.F'-3O or _el_,%

2, _L,l_mum proporty etandarda for m_ltl_nll]y ilwcl]lng_ for w]_1¢5 F]_,'_ fl_n-

ehd _s_lstnnco |s _cught (FLEA #._100, z'o|asued F'ehru_ry J_?tj aultl_ _oun_l

tza_lsnzl_slon standards _nd lrap_©t I_oiso _land_rds for partitl_ns _nlJ/_oors/

c_llLq_ _r d_velopmazzt_ _ mu]tif_mlly _sldunc_e _upportod by F_I_. mozlcy).

Other NO_ SOurce_ C_ntrOll_d at _he Fe_er_! !_eva/

The Fedoz_] /_owo_" _omm[_slonl _etin._ unllur thu _ut_otity of t_a 1_'_tu r_] Ga_ _l

of 7.9_ (_5 U.S°C. ll?l_ has dlraotcd _8 Co_,_t. _1_,_9, ]971 (fir_ _ppcar_ng _

1_ ,Iuiy ]P?0 tn 35 Feet. rieg. ]1fl99) thai cozzzpre_sora_ whcn usod _zbova ground in c_n-

paDt olz tho _tt'_rozzn_er_t _

Nol_ _u_oe_ Re_Jl_d at the S_I_ L_val

Ma_)' nt_te_ _._'u enter|n[_ the noin_ control f_u[d 1_ e_,rnest _ tte dornon_t z_z_tl by

tha [az_o _umbor uf recently unae_d state t_we in tills _'u_ (_tn_ dtzz'lng thll flral )l_t[

cf 197_ _]olle). It Is t_oz'eau_]¥ co_nxnon for _tato_ Io c_tabll_h _zv[za_nlont_ depx_'t-

tnoni_z ha _eal with nolao e_ndother po]]ut_nta p nz_dUle ZlUnlbuz- of hollo sotir_e8 ]_o_lg

re_ubzt ed by _n)" liLng]o _to J_lJ_ro_ln_. Th_ _latep _ru _z]no I_e_orninl_ moru sophl_ti-

¢_.ted in t5o ,,vctuzz_ _" no[eo I_,_'a _ild _r_ begl_lng _ _z_llstitut o spo_l_[c doc[b_l ]In, its
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for sublootir o $ tslwigrda such ae "uzznecelsary" and "unrlmsonabto," although s_ch

8tandartis h_vo by no meatm dieappearodo A gr_lring number or states arc also setting

_tandaz_4s for nefae from rzewvehicles _d equipment, forhiddtsg tile sale of any that

fag to ©ontorm to the stsac_rde.

Five stzwis (Ftorlda, Ifawtsl, llltowis, New York, and North D_kcts) have delo-

gwied+ to departments dealing with environmental aftwize, the power to set stsndards

for the limitation of notho from many sources. All of those states are currently {ire-

paring for or conducting h_ar fags on standards, many of which will probably ho pro-

muIRuted in l_to 1971 or during 1972+ California and IUthots lmve declared their peltoy

to be to reduce noise a and both rec.Paineenvironmodial reports from state ngencths.

Illinois has tieclar ed it unthwful to create unreasonable and tmnecossm ry noiso en eaels

property, while Cothrado has established dacihal limits on noise permitted to emanate

from nny premises.

Fellawing development and adoption of standards in late 197] and early 1972, the

state programs lo ecmbQt noise will eater a now phase. The success of these programs

will _e datermlncd by the abglty of the elates to enforce their new hws+

Tomportstlon

Cdi/feraht ]ms dovelaped a complex ridge[story scheme for controlling airport nefae.

The law rpeuirvs airport operators to mewitsr tslmdif and landing notho and to ealabitsh

It no[so Impact boundary around the wirpart, with nofao _tt this botmdary to be rod_ced

over the nOXt 15 _/oars+ ALSO,tha airport operator must set noise l[tatis on sthgla

t_haofts and 1_tndthgs trod must report vtothttens to county ealarcomont offfatafa. Those

airports failing to come within the noise limits may lass their Iinonsos or face other

ststs sanetlatm, q-'hafapel hasth for the haw is the wi_wils iiconwi_g power over airpert_

and the asserted proprietsry rights ef wirpor th vis-_°ris the scheduled airlines sod

other users. Discussions of the lebmllty Of this law and the problem of Fedarwi pre-

emption are presented elsowhern in this chapter.
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The ga'ttOa have long provided statutory raatrtcttans an noise from me_ar veblctas,

with 4_ stales r_uirln_ raufllers on v_talea and 15 reslrlellng noI_0 tram horns.

FIVe _tatea sot limits on lh_ tat_l vehlcta notes, based on aubJoellve slaedaeds. Con-

neetleut hit8 l_eonlly Ompowered Its Co_I_stannr of htalor Vehl_]_ lo ssl noise

llm[ts nel to uxceed 90 d/lA, and New York _nd Idaho lot decibel IIed(s on _h_ oper_ llon

4.. Of Vehle]es. Callfemhl 8ols slandards on notes from the operatlo, el vehicles as well

_r _.B nel_e ilmlta on nnw vehlc!les, _e|or_do a/_fl Ml/laoso_ have recently en_l_tod logic-

fallen patterned closely a_er the CalJforni_ I_w, O[ ihaJe laws, Ibe [daha law spn_Ifles

i "/ a lledt of 02 dBA measured at 20 teat, whlre _e ethers provlde llmJl_ In lhe renge of 88

to 9._ dBA measured at 50 lust. CaIIfornk% Cotarsdo, and Mlnno_ot_ J_vo provlstans

for taw_r IImll_ to _aks effncl In several ycar_,

Five stal_s sp_clllca]ly ruqalr_ mtlfftarr_ o_ medercyc]e_, while CaII_nlta) Cole-

redo, a_tdM/mteao_ set aver_ll noise Zlmlta on taese vehicles, As _tll automobiles

and t_ok_) the standards will becomeetrtatar over time,

Five Btales require mufflers onboat_, iVlseoneln doing'ales to Its con;munl$1n_

_ho F_wer {0 re.laTe me_rl_at_,

Snowmobiles have bonn given tanreasad attention by Ihe stales, hhtnoand Wiscon-

sin require mufflers, while Colorado, Massaelmselta. Montana_ and NowYork set

limits on now snowmobiles. Colorado and Massaehusotla _Iso rogala_a noise Item the

operation of anawraoblloa.

OccupationalNoJ_e

Twenly five state_ have reported exieItag occupationalnoise _tundarda of some

kind. 'fheso reports were made to tbe S_creta_ of Labor pursue,at to theO_eupatier_l

Safety & IIoalth Ael of 1070 and Its program for state auhatllution for ihu Federal rug-

alat_r3, framework under the Act. California, as an example of these stale frame-

works, has adopted the same st_n_ed as _.l promulgated by the bee rohl ry of LaEor



under flzuWglsh-ffoa]cy PubIlc Contz_cta Aat, P.c_ponses Imvc yet to bo rccatvod by

tho Soarst_ry _cm 12 et_tes (nine ct _l_h p]_n tc cxc l.ciso _elr _zkoovo_ option a.d

throe of which hnvo d_eldod not to _nter tntQ lempomry _greomonts _h the _op_rt-

mcnt of _hor to conUnuc cnforoemont on tEo at_to lew[ dur_ tho t_kBcvor pericdl°

Const:_ct/0n S/fa No/_

Co]orado nlone sets d_clbcl _lmlts on nc[ec from construction altca, n_m_iy 80

dlL_ mc:tauz'c_ at 25 toot t_on_ the Aouroe _rcm 7;00 _. m, _o 7:00 p, _. _md7_ dliA

Aco_t/caf _'re_:t/r_nt_f _//d/n_

Th_ _m_L__momt t o_ a_tto rcgul_tioa In tho _onst,_cUcn field 1_ dtr_c_od prlrrmr-

fly to',_nrd _hlol_ng t._Uvld_t_l_sfrom nol_ r_cr t_n to_rd r_trlotlng n01J_ _ It_

ao_r_o° T_o t_e_ Yor_ St_o b_tldl_g codo _ct_ _mn_rda _or scun_ ret_r_tion in new

_rtm_t bttlld_ngs. I_'_'_lt rcqu_rcm _¢hool o_0_l_ to acouetlc_J]y Lreat _chooI_ ao

.m to ln_ulule ituden_a _om t_o o_[o_te o_ tran_port_tJo_ nolso. C_ltfcrni8 forbl_ new

tr0a_y_ th_ t_crc_so t_o nolBc in u_t_nff mc_oc1_, _|thcugh _t_o c_flct_ls m_y _eou_-

ttc_I_ tr_a_ the _chools jo _s to pt'ev_nt _n intrude in t)_o _oi_o exporlo_cod b_ atu-

dcg_.

Dt_er No/_ $ou:_o_

*) oNotre that _turbs t_o pc_ce l_ _peclflc_lly prohibl_od i_ .0 _t a, wtfl_ 1; dulu-

gufing thl_ _uthorl_ to m_mlclp_llt_s. T)m _t_tes pro_l_]o pezml_e_ tot _o)_ttcn_ to

a g_ter dogro_ in this _rc_ t/ran _ny o_Oro A _w _t_tes replete aomr_or_l_l hollo

Jn mom__,, _s_lse_ppl_ Now Jorso_, _nd _e_d_ dclog_t_ thtBpower to Io_|tie_,

I whlIo D_]n_re trod To_s ro_trl_t noiBo h'om buslno_ _c_ltng In _ccho]|_ Lover-
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Trend=mid Gapsin StareL¢_s/=gion

More states arcsentering tile fluid of noise regulation. The numlmr or sources

restricted by any one stale Is alas expanding. The trend in the are_ o[ sloth regulation

la toward more aophistthated_ objective laws 0nforcod hy em_runmuntal agencies.

SLatestend to adopt laws that =let progressively stricthr staooL1rdsover specified time I

perteds an(] often cllruet their laws at the manufacturers.

Duspito these sneuur_glllg slgnap there are still h_ps in slain rulpxlatlon. Aircraft i

nothe Is not rnstrlathd exoept in California.* Colo_ldo has taken [he stops only in ths i

direction Of control of railroad anti const_otlon site noise, and Indu.trlal and commer-

cial noise Is hardly regalathd on the stale level, This is alas true of household noise.

With seines axeeptiorm, aRtt_s have not been experimenting gdth new methccth of

ragulaKng noise, In partthuthr= there Ima been a notthoabth thlthre to employ land uses

_llcths to limit the clfocth of noise. The single axcapUon to this appears to be the

hfhmesot_ statute I whthh provides for state control over zoning a round new s_tcs-

owned alrportl. This type of lmplamt_t_tthn Iochnique could he used to a much larger

degree by slam govarnmnnth.

Noha_u¢cel Re_ls_d at the ReglonMLiv|l "

The only slgnlflc_t regional rnlp_lalion of n0l_e sources is the limit on airei_ft

t_k_ofl noise Impos_'J by thn Port of Now York Authorllyp '_lch op_raths Ke_ody, I_1

Guardhl, Newlirk, and Tetarboro Alrpor_ In the New Yorh City vicinity. Takeoffs arc

not perml_ed If atmoapherlc oondltlorm and oporilUng procedures would cause a limit

of 112 PNdg to ha exceeded at certain measuring polnth n_r the airlift.?*

• But Be0 fol lo'*_rthgdiBcusslons reg_ rdthg division of Federal, state and local
poworll_

i* The suilabllIty of thean rules as offectthcs measures has L_en challceged hy nearby
communities,
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Nolla_urces Re0ulsWdon tha Locol Level

Tho Intorra_rinn In this poMlon of tho roport is Imeod o_ ¢1_ _inored trom 6,5

|oca] govonlz_eht_, h_nyinrgecit_esQrorepres_ntod,_aw_l|_B_ltarcornmunl-

tloB.

GeneralJVOi_' Lav_

_3ettorth_,ntwo-inir_hl (lid l:oc_ent) o[ the 8_¢1tlo8 e_m[ned ]laviJellher nc_nois_ _

Iaws whsinver (12 cttins) or only gonez-_!_ws cov_rtng noise from any sourco, Tho !

lng linneeosB_zyNole¢_, Issued by the _t_on_l Ininlluto of M_ninlfx_l _._wOffinor_

(_M_O). Over ona-Lhlrdor the elt_e_ ex_mLnod_ve l_ws stinter to _ls mod_lord[-

i_.nce. Th_ model e_p[oys BubJlloL_vacritorin, _ prohthlt_ In_p _pJIoc_s_ry I nnd

unus_l noise. Threo cities h_vo ordL,mn_ostha_direr frora tho _ILO mode[ but

Ch_t_hP[¥ _lln_r eubJeel_voatanc_rds° TWOarbor _l_es set • Limit o[ 80 dB& a_ 20

Inat, _r 20 _at from I_o proporty 1L_eo! the noisasoureOo A numbor oF©t_loscoml_t

no[8_ through _a'loi_e of pubU_Zl_lB_n0¢l_W6 t_t _b_l _XCeS_Iv_noise _s II pubtin

nu|a_ce _andprovld_ _orIts o.bat_mont.

Ou_o[ tho most popu_r met_lodsof noise eonlrol on tho local love! Is L_ozoning

ordln_oo, w_loh _o_s[llr_l_son nol_e In delzlE'zm_lro_ldontJ,alp _ommoroLl|. or in-

dustr_l zones. CIL_osoften inelud_ qu_nL[_ttvo n_lso tovel standards in t_elr zoning

ordl_noes.

Tranlpo_tat/onNolle

f_rora_ Nois_. _lx o[ Lh_ct_lz _inL_S Burv_ p_o_ mor_ z'_trtinio_ on nQlso

fror_ _lror_ft. Those ordLq_o_a al'o of two ty_

1, Thoso t_t _dorl_ke to limit nonnigiit _ctlvl_y.

2. Thos_ L_t _z'port to Umlt opoz'_tin_ noise from _trcraf| in z'llght.
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In the first c_tegeryj Denver restrlvis noise net necessary to Dight, whihi Lit

L_ko City regulates noise in ground runup ax'eas. In the second c_legory, _n_ i_r- i

Dem, Dolifor_th. Jtmlts tlolao to thhaoffs _nd landings as well as noise from r_p

areas and aohio booms. 8cotisblaff, Nobntska, forbids any Dight I:oisw .n000 feet.

Park Rig_, mlaoth, prohth[th noise over 05 dBC in dealg_tod arms oxisndthg from

the rtmways ot O'tthre Airport. PorLla_d, Orogoo t limits noise from holicople,'s.

! A discussion of the validity of laws In the seoond category is presented elsewhere in

this chapter,

Motor Vehicle Noise. *fhirty-threo munJcipathins examtht]d require mIJ/flors t_n

motor vehicles, while 22 restrict horn noise and 12 cities set BtlhJOetIVO till] _L_I,erich as

'_unneoessaryp" on the totht noise from veMoisSo Throe cities set obJocDvo limits hi

the g0- to og.-dBA range laoaeuredat 20 or 25 haet. Chloagound htinneapoLls, ill l'o-

oontiy _cind to.station, set mtrlctor noise limits on vehthle operation, as well as

noise emission s_nd_rthl for new vehinlaa.

gpoclfin pro*.qsthtm cQrlvorrtingnoise frol_ motorcycles were made by inttr ofthe

cities examined, bUssoulg, hinntalm, and Detroit sot sub{active t/miLs, wiflio Iha now

ChlfAlgOAllld_fhlne_tpotis laws restrict noise from operation and set a limit on noise

fimm new motorcycles.

Other Transportatinn Noise Sources. Chicago regulates noise from boat# in Its

new law, _d Detroit restriot$ noise from whistles of _tertmars Using its harbor,

GeneraLly cities have bee_ slow to respond to snowmohiles as now noise sources,

Dhthago seth objective limits on these vehisles, while Dillon, Colorado. allows thant

only on r_rkod lralla - of WhiChthere _re r_ne.

4-15



Commerci_ Hoise

Nol_o £ronl ¢ommorofid oatabllshMenth or ladivldultla _otth_ ta bosIno@s _talo_

Is wldo]y regul_tnd _t the la_l levels The non_dvorttalng re_l_ttan la this area c_tn

be divided Into five cate_ortast

1. _ogulation of baslae_a sslabltahmsnt_ (either nil husthcss or partlmflar Ims-

thasBos). _

2. Rak_ihtion of some p_rtthular acoestqory" or dovlcs used by the busths_s (such

a_ noisy Mr *oolldlt ta,lJlg oqulpmoilt) or Borne nola_ aspoc_ of the cor_morola|

ope_tlas (such ne loading or unloading materials).

3, _ogulationof ra9slatan_,

4. neSul_tthn of musla*produclag machines,

fi* _ck'l_lation of sound ectalpment.

Noise from adverttalag, ospeotally the _eo of aound-produclag or aound-Qn_pllfythg

equipment, Is hca_,lly rogltlated on the ]a_I level, lihlsrant peddtara o_tllta_ their

wares t stationary sound equlpmc.t, lind sound equipment mounte_l an vchlsths and air-

oral! arc either pr_Mbltod or subject to strict controls.

Occupational Noise

Two cltths havo objective d_0tbol limits on the amount of noise to Ivhich workers

may be sutlJoetod. The Detroit standards arc ld0nUc_lJ to the Walsh-I[o_.]o_ t limits pr(_-

_iously dlsc_ssod. Philadelphia has adopthd standards that arc loss atrlct than _ho old

Walsh-llcalsy lilalta _ wtth the cx0optlon of the maximum limit placed on tmpecl noise.

Construction Noise

Many c/tics reg_tatB noise from con_tructioll sites, ualng curfews anti _onthg re-

strictions. .Mlnnca;IOlls sets a nsiao IIolli on the csltire cotmtru_tthn opoixtlton, wbtl_

Chicago specifics noise ]I_ILs on _ost typos of co_stl_acttan equipment.

4-16



A¢ousflcal Treafrr_nt of #uildlngs

_eve_'al ¢ltio8 h_tvo rcqu|rc_m_nta c0ncernln K UlO IlCouatic_| Ireatmont of"buildings.

The now New York City law on mulLl_mlly residential hlllldin_ sore limits on tho noiso

t]Lilt aun be allowed to [raveZ botw_on two apartmofits and bolweon Qp_rtments _nd ilubllc

ar_s of tho butldlng. Theae obJoctive limits _re baaed on measurement Bt_d_rds

adoptod by VaHOttB nsso_l_.tiOllS, aLtOh_tSU;_ Ullitad IS_ol] of ._.lnol_n Bta_c_ l'ds

Institute. _Q_re a permit is Issue_ _ppmvLng ;.he opol_ng of thu bllldlng to occu._tnt_.

tho De_rnellt of B_lldlngs mu_t bo b_tUsfied, as _. rostl|t of uithor |t_ te_ts or thnso

of an lnde_n_nt r_rm_ that the now building oonforrns to tho I_mlL,.

O_h_r Noi_ S_urc_ Controlled _r _ha Local Lewl

D_stur_ing tho peaco Is hoavll¥ r_,l_ted on tho local levol. 5omo citlo_ simply

prohibit su_t_ bu;l_v_or, whllo oth._r_ Impnso curf(_w and zonln._ reKul_tions. Domet_tl_

IloLJe |_ beglhnblg to come Luldor rels'u_t[on _t t_o loc_tl leVe|o "l";_ereceipt Chic_._c_

no[_]e ]_wa _ver noJlte from wr|o_Js ho_e p_odu_ta aunh _s l_wnmawurs_ po'.v._r tool_ I

_d B_owb]owors by ae_tiJllf de¢lbe| limLt_ for now products. Mlnn_pol|_ _ot_ a curfow

on Ulls oq_lprnent _.f noJl_e fl_)m It c_uses Lhe noise Iovel _J. property ]lnos to Q._c_o_l

_po¢lfied e_lldaz_. Sound oqu|pll_(_l;_ uaed for nonc_amrnercl_! _ctlvlties Is _1_;o hoav-

lly _bqt]_ted. Borne (_ltlee b_n lt_ tlaO_ whl_e other_ requlro pormits or sot curfow

• nd zo_llnl_ reatidctlons. There are _lso loc_| ord_.._r;ces poi-_tn[ng to itol_y an|_|s.

As with _o st_t_ mor_J oltles _._ dewlopLng prog_rna to _ope wl_.h ex(_eal_Jvo

IlO[I]o. Some hnvo ¢tat_blishmi hollo ab_ternent o_lc_s with spocl_l nolso monltorllq_

t_u_ms. Clty_loiso L_ws_ be_omJnl;moresophl_tlc_ted, sub_tl_utingdoclL'ellirnits

for t;le former s_bJ_ct{ve at_Jldard_. Th0_s_JI_ws al_o p_vido for toughoi" _U_ncL_J_

over timo. A8 I_ Lx_l_Jfor th_ s_t_ the _u_e6s of _[ty _ltt[nol_]o prog_'_mB w111 do-

p_nd upon o_r_oment of the new L_w_ Un/o_t_r_t(_ly_ onforoenle_t _t_ltns tho _lre_lly

ovorburdened bud_:ot8 of mar_y of the n_t_oills c|¢|o_.
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7"renrlsand Gaps in Local Le_J/Dtion

Notio hzzs lr_dittir.'_l]y I_on ro_ulatod more often at tie ]oc_l tirol. However,

witi ti_ In_r_so in tio gozzoz_ enVlrmznlun_l zzoisa l_yola of Arn_rl_l _|[tis in z'o-

oont _'o_r_ local [_owrnmen_s _v_ _n t_ _zdopt no,,v _VB to de_l with this phanor_-

olzcln° LJJ_ Lho stil_Sp _it_as h_'vo do':o|opod in_r_ _]tiI_|_c_d ]_,.v_ _o_,_r_lz_ motor

o_en _r_c_od _ r_ulu_t_r_z'_z_ AlthotlE_h tho n_or n_ sourc_B _Z'e ro_l_l_ll zz_.

_olzlrol _ xzoti_ _z to be _ore _|f_ve_



ANALYSISOF EXIb_FINGREGULATORY STRUCTUREFOR ENVIRONMENTALNOISE
ABATEMENTAND CONTROL

Lel_l Bathfor EnvironmentalNolm Abetlmlnt ind ControlThroughPrivateActions

PrivateActions: PrivateSectorNoise$ources

The more conventional legat Iheorine for ahathment and control of seine in the

Judleini arena have been nuisance t phyeico.l tresbese, thveri_e condonmatlon, and con-

slllUtin_l damaging, A ptainNff _n recover damages on the nuisance tbeory if noise

generated by t,be defendant results in a eubatanGa.lInterference winl the udeand enjoy°

most or tbe platnGWe ]and, the usual m_nuro of danmges being thu decrease In the

w.ine of such property, llewever, i_uch determir_tions are made In the context of the

parlleul_r case wherein the sooth1ullllty of the noine-_tker*s avtlvl¢y must be

welsheda_inst Inagravity ofinebarmin the plaintllf, In general, pvi_in aotinne [11

nuisance for flanges or for injunctive relief have proved |o bu an Inadequate melton of

euntroIlInS onv_LrOnmontalpollution, Including oxeealqive4_edunnecessary noise,

IndastrL1Land eornmorct_l noise mabera Itave been permitted, in effect, to trait such

pollutionasa soeinl seat to be asst_modby the seno_l ptd]llot since the nLtroberand

amount el vourt Judgments agatqst o ffondtqg noise sources hmvonot induced _ stzllstan-

llal redaction in noise, In brief, sucb artinns have boon effeotiw only to the extent

that they _vo served as incentives fur pzzllgtth S activitins to apply new x=_tltlgcri_[

tochaLquesor technologi_l bmowllorta to _ho_betement ofadverse aecint Impacts.

PtlvafeAclions, GovernmentSecterof GovernmentAuthorized NoiseSources

In those aGuatlona wherein the government is the man_gor of facilities or the OFer-

ator of aollviUe=l producing noise or has formally _ancgthned tho operation of facilities

or actfvitins by prlwtte partfeipants or entities, resort to the theory of thveraa conth_m-

n_llon or the alfegaUon of a conatt tutional t_inng has been Increasingly ernploy_d as =in
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ttltornntlvo to a nul_mngo SUit, The dofensc 0f Icb_lizoll nuisance hits provcd a forint(I=

tblo h_rrtcr to rccovt_ry on tho nttis_nco theory. Tho thoory _f l_vcr_e ccndum_ticn

l_ _ mo_n._ of ttvoldlng the ohs_Ic of Sov0rcI_TJ lmmunily, Whi]o lnvtlrsc cont[ct_n-

tion suit_ ]_¥0 bcon succ_ss_l l_ _ovtl_l sl_ittions InYolvln K ztircm['t nuiso, contro-

versy" porsists _.s to _zothor ncl_o It]ono (_ contested with p]lyel_l tr_sp_.ss_ is _uf-

flclcnt to J_B_t_ rgcovory _ndf if BO, Whol]loz' nois_-yio[atod _dJ_ccnt Lln(Io_.'nor_ c_tn L_

to_ for _ol_u _n_ru_to_ c_puc[_ _ _cs _111_ _o_utlc_.l _k_ or d_d _

pro_stu_ t_l_d_n_ r_o_ory by _dJ_o_ l_downo_'_ _ho_ prol_r_ _' _ _t b_

_rgo°

N_I_ _ffe_tz

_1 t_st t_ _t_r there Is _ pcrccl_o_ p_b_to _cd to b_ _tlefl_d _d _h_t_r th_
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posed dJdileultles for Uze courts, However, thodovelopmentof aden[utile ret,nzlatery

schome_ for IJle cenlro] of n_ths should not ratae Izerions quesiton_ v.'lth respect to

Censtitutio_zl authority.

guttrthuttall el Ftttm|_ AuthatiW Among Federsl, $tatzl_ and Local Jurtidtittant

illustrative Case. and Ma_erim/s /To/even f re the Commefc:e Cl_u_e and the [_olic_ Power

_ A ssttll_ing the bnsta Quthc*rtip of the* commerce power (Fedentl) Iznd police power

(st:zto/lo¢_]) ta impose Cffcotlve conthois over env_ rOllmerdnl nolA f* Raurcel_, Ule ques-

tion rezt_ Lrts ns to which levitt of goverllment lute nnthorilp to pres_r[t:e _nd _pply

which rel;'.zthtory mezt_.res fro,King from sottr_e control to zonlztg rind btgldthg eodus_

lind under wh_t circumstances. Useful guldeitaes _s to approprltzth dtatrthution of

authartty between the Federal nnd state/lac_ll tavcla are provided by Supreme Co.rt

dscisthlts foliowtag pl'lmarii¥ tile doctrine of "Cooley v_ W_lrdens af the Port of ilhti.t -

d_iphta" (1861)° in dsierminthg whether the power of the Congress to regulate foreign

• nd interstate commerce was ex0inslve or Irdght be In part _hztred with the st*'ztes, the

Court in "Coothy I* adctpted _t rule that placed a share of the control in the st_Ztt_s. the

test being Whether a p_rticular IlttbJeol or activity of commerce reqtd*'es ttrdiorm

niztion_l control or whether It is e_ftalentl_/local (and unique) In ch_zraetcr as to be

more appropriate for state/local reguthtlan_ For oxampth, t strong n_ttior_zl interest

• has been asserted in railway regulation. In "guutherzl P_clfta Co. v_ Arizoxt_t" (1945),

the _lprorde Court, reiythg on the "cooley" doctrine, held that the Artzoe.v. Train

Limit Law (limiting tr_th length) contravened the Commerce Cthuee, tho majority

opinion stating thai "tiers exami_taon of aU the relevItzlt factors stokes ti plata that

tile ethic Interest Is outweighed by the Interest or the nation In an _Zdequ_te, e_onom-

i lc_tl, efficient ralt'_ay transportation sorties, whtelt must prevail." B_t _t strong

i st_te/laettl interest has tmen reooi_thed in the regulation of the u_e of thtersthie _s
!

• well as state high.pc. In "_ottih C_troliiza _lt_te ]llghway Department vs Bal'_woll
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; Bros," (1936), a state statute limiting the width and weight of motor trucks, wbleh

i w111imore restrictive than those of most other st..test 'A_as bold not he an u.dae burden

on intsrathte commerce area Cheub_z 'qnterstatc carriage by motor trucks has become

a national industry," The Court sg_ted: "Few subjects of stats rcgutaticn era so pecu-

liarly O/local concern as Is the usa otstdte highwayt," But compare "Bthb ve N_vaJo

Freight Lines, he," (1959), wksrein the Supreme Court found an lllthols contour mud-

guard requirement for motor freight carriers to be In conflict with the Commerce !

Clause oven though such local safely mnaaures are norm'lily not found to place an an-

constitetloafll burden off [llter_tale uonlmorca.

The "states and their inst r_mentaltt/os 'may act_ in n_ny areas of interstate com-

mor_o, , , , concurrently with the Fedor_I government p and "Ever.handed thcai reff4-

lation to effectuate a legitimate local public Interest is Wild unless preempted by

Federal acithn, , . , or tmduly burdonson_o on . , . Interstate commerce . . , ,'

In geno_l, prosmpttan by Fodsral legislation is not to be Inferred "unless the gel of

Congress f fairly intcrprstod_ Is In aoteal conflict with the taw of the state."

IIIostratlw Fedora/Env/rol_mentat Ouafity Conirol Legigat/on

_voIvthg yc_I/lt4tOx'f schemas for the _batomont anti control of environmental notho

will bc shaped not otdy by the authoritative Constltational doctethns apporlthntag

Foder_l-stata-local power but also by emerging public attite&_s as expressed th for-

nml governmental paltates thwnrd environmental quality _nd the recent leglslattan tic-

sl_od to InstltuUonaltae elfectlvs supporrtng programs. The implementation of the

National Environmental Policy Act of 1969, requiring the submission of enrtronmental

Impact stethmente on all Federal actions sibmiflcantly affectlag the quality of tile human

environment, has given strong impetus to the consldcraithn of environmental effects of

public prcgraras. The Airport and Airway Development Act of 1970 will ccrtatn|y rs-

qulro conR [derlzt thn of the noise leO[Or wboll new ail_Orts are located or existing fa011-
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ILlea are modifthd, Pz'ovlelon for citizen suits in Sectthh :L04 of the Cloarl AlP Amend-

moats of _?0 osta_lskns a regularized ©h_.nnol for formally aaBoctthg _emplalnts.

Moist Of the now onviz_nmoataL qua]gy Io_'la kition ]_.ay s appcopriate reaixt cl to stain

ttnd ]l)c_i prorogoAthoo aH does, for a_lntpiop the Environmental Quality Improvement

Act of 1970. which elates Lhat "The primary roispon_thillLy for lmpthmontkil; this poithy

reals with kiato _.nd local goveraraen_." nut a _aLrildng _knrllciorinl_g of the now log °
"

Inkition IB Iho empha_nth pl_cod on cc_i:_ra ti vo elthrts among agenckna at file annie

levs| (_f government I among the varioui_ levell_ of govarnmenL_ and between ixahlio anti

p_valo Becthr antilles j aa llthstrathd by the Water Tte_OLLX_es;Pthnnthg ._._l of 1965,

WJ_ot_er thin latent will mature late a(fovtlve ththr-engty working ¢olailonahIp_ 1st oF

coucao I another nlatlor. 81nee the _do_kl g_vo:nmont lki eakihiishthg national statld-

ards in given areas (for example, ambient air quality standards and atanih_ls roffard-

leg emissions of air pollutants from aircraft), It is to be anticipated that difficult prob-

lama ot preemption or of conflict arising from other thrnml or thformal actions may

stifle U_lesa there is_ In _a_t_ dodicathd and knowledgeable coo)oration arnong the

various levels of government,

DJstg_utthn o_ Po_r AnloNg Ft_:ksra_._tBt_,Loc_l Juritdictiort| with goapoct to ENVlIONrilonts_
Noise Abel=Stunt |nd Contro_

Regulatory Schema for Air¢ta[t Noi_ Abatement

Federal Aires'aft Noise Abatement Policy and I_ogulatlona," As discussed earlier

In this chapter, the authority to proscribe rules aml regulatthns for the control and

akntemcnt of aircraft nole_ was granted tho Administrator of the FAA by amendment

of TItle VI of the FoderM Aviation Art e| 1958 (Public I._w P0-411). One el his first

nel_ _an Initiating the nois_ abatement rcgulathry program of the FAA by premtdgat-

ling Part 36. an amendmen_ to the Fedura_ Avthithn Ithgulatthna, proserlbthg nothu

standards for the type certification of aubaonth airorafl,
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St_AlrcrnflNolaeP.o_lilaflon-lncludJnF_Tr_napo_tlonAuthoritlos, Tho gvn-

er_l policy l_uldancn ot tho Foder_I levo! for dletrJbution or authorlty among Fode_l+

_la/_+ |o_|p a;Id prlvflto entiti,_8 w/th roBpect to tho ab_t e_)ent and oontrol of _llrcr_tIt

no[_o h_ts not boe/l adoq_to tc deoldo mar3yp_ct_a| quo_tlona such a_.: who _Etnoon-

trol what by _Pply/ng which to_hnlquea+ under what clrcur_tanvo_, and _rsuant

whal nuthori_y? Tho jltt_tlon tends to bo _urt_er cor_usod by co_eide_blo ]oo_e ]an- i L

_8o tn bot_ or[iei_l _'uports (policy st_menta) _nd in tho le_[-re_l_t_ry commen- !

tn_/e_ c_ncez_ni_g 1+co_tro| ovor nlrc_t _o[_o," Fre_uentJy, l_tlu offort is _do to

dilflnk_lah abo.f_mo_t _t the source (no|_o omitted from 0_o _Ir_rn_), _b._.tomvAt

through oporctt_o_] procodtlrBB, abo.tome_t oI"_o _oct6 Of_.Ir_._ r_olso t]Iro_gh

spo01flc Implomen_llon tochnl_e_, ah_l_ment o_ _Irport _o_so through rnul_/plo Ioeh-

_|quo_, ponnlt_oa rot _oncornp]/_ncu with _Irport re_II[_IIo118, e.nd ro_dle_ for d_m_

z/ge _uBod by nlror_ ft noIBo.

A low It_t_l _W _ndort_l_n _o e_tab]Ish _o_ _oas_o o'_pek_l_ tlon ovor thv

e_l_ of a_r0r_ noi_e dosp_tu _hv ri_ks of thelr oventua! ne_tlon thro_ _ Judlv_l

flnd_o_Fodoralproampllono_o_confli_with_ocommerooCl_uao, Onotvch.

n[_ue h_s been to e_t_bli_h an _uthor/ty (Intr_at_to or/_tors_te) L_t o]_ra_B an al_-

p_rt or a_rports in a proprietary c_p_olty, a_ diltL_Ishod from g_vo_nmontnl opo_-

llon_ ao aB to ta]_ _dwtn_e or tho Iog_] concept _t • st_to o_ munlclp_llty c_n fl_

porn_sstblo ]ovel_ or _irera ft noZeo a_ the propr_etor of an airport lh_ Ltwould not

h_vo the authoPlly t_ fix L_l_s _ernm_n_]-]eg/_l_tlvo cap_olty, Tho _onalUv/l¥ o_

the _tes to Fed_r_l preempt/re le_lel_tlon re_rdlng _Ir traffic _y (in-flight,

. t_df, and _nd_n_ operations) _nd alremft noi_o at_nd_rds (161z) is illustr_tod by tho

©or_prehar,s|vo C_|_orn_ rok_]_t[on_ on no|8o at._nd_trd5 +_or _tlrport_+ w]l/ch _ro

+'basodon two _ep_ruto [o_I grounds: (I) tho power of _Irport proprlotors to Imposo

4-24



noise ©orliars and other limitations on t_o use of the LtIrport_ and (2) the powur of thu

stat_ to net ¢0 an extent not prohlbitod by federa| law." This o_rt goos primarily to

tho encott ragornent o[ co_nFalih[e la_d t_so near airpor ts I so atl _ prcJBer vo tho utility

or tha airport to the _ommuntW while avhleving envlronmu_tal compQtlblllty.

IIogulallo_ofAircr_ftNolaeb_PrlwteAet[onsandLocalOrdln_nce_, I[ stal_s

_m _re seriously Inhibited from ¢ontral over air©raf_ noime sourco_t it is ovident thai

local govornments and private cltizons _n expe_t little a_coess with tho logal re-

¢our_os o[ rnufliclpa| ordinaltces u,ld co_moll |v,w remedies. Judic|al oxperlonco

_lnco tho _rly 1950q_ teltd_ to ooi_firnl fills proposit[ofl_ S_v_ral local orJina_s

undertaking to rogulate tho altl_u_o (and thus flight pattarns) of s_hedul_d lnlvrstate

_lrcraft havo been slruck down (cor_rnenc[ng _th "All American Alr_'aya. Inc. vs

Village ot Ceda_rst" (_3) 1 wherein tho munl©lpallty h=d enacted an ordlna_ca

rtmklng l_ _ or_r_al offense to ny _lrcrait over the village lit altltudo_ uad_r io00

feetl on the rau_ale that tho Federal governroent hal preempted the regulation of

aueh flight in th_ lntereat of salty _d tlm_ such local restrl_tion_ place an undu_ bu_-

d_n on ll_terstat_ Co.metro. W]_|Xo a Jew court_ h_ve do_or, slratod a dog_*o_ ¢ff Io]o. _-

¢_/;¢o [or Iota[ o]rdl_a_ce_l _stahl_ahl_ff I_lgfhttlnle ourtow_ u_do_" iip_cial circt_msta_oo_

(sinai| airport with no lntsrshtlo schoduled a_z" carr_era_ _oz" examplo), _ourts that

havo a_ls[dered Ju_h or dLvmnwa tend to btl highly _unsltivo to the i_te _*s_te commerce

l_pll¢_tloru_ j o_pecJa_- IX schodulad |ntt_r_to all" cv._-rltl_ uso the: _.|rport. Stro:_a

la often givea to _ch propositions a_ "air tr_fflo |j uniq_o and should bo con_rollud o,

th_ naUonal loyal" or that 'fsoluUon of pr_blem_ in air transportation at tha loyal lewl

Just does no_ woi']_. [| h_ to*bo do_ o_ _ Ita_ortal _al_ becat_so l_ |s v. national _*pora °

riot. II

[_ is of _terast to note that In th_ ovntext o_ tho "Griggs 'l _ao of 1_2 (whoro[:t

the plalnt_ffp ht a prl_te aotioa based o_ lltvorB_ _o_ldornp_tio_ 0 re_ovtlred darnagos



from the airport ow'asr-oharatar by JtUcgtng that the flights of eomm_rcial aircraft

ovo_-tile plathUfPs hem8 catlsod excessive noise, fear, v.nd phy_thal th.raage) thfa Su-

preme Courl r0nJority mtnimized tile Federal rekmlatory role and emphasized the func-

tion of the athport owner-operator in tim design, lmplerne_gon (thcludlng the acqui-

sition of navigational easements), and operatthas of the nh_rl. But even though there

bovo boon severM sueeosstht thveree condemnation vases, it is obvious that this rem_

edy Is not suitable for coping with the distress suffered by large num_ro of people

realdthg in or nc_r busy airports. &8 the court concluded in tbo 1960 New Jersey

case of "Township af Ilanovor vs The Town of hlorri_tcwn" (wharoin the plalnlllfa

sought to enjoin tbo Tow_ of hlorr thicken from enlarging lie airport beeaus_ of the an-

ticipated increased noiseJl "private compensatory dalnago sulfa do not accomplish the

end objective of noi_e supprcs_thrl ,"

Tbo likely invalidity or co:tlrol by local orthr_nco _ud the general lr_dequacy of

spaomcdlo prti,ot_ surfs in thverso condemnationto provide adequatenoise rcg_latien

has pressed tO.anyairport operators into tbo application o[ alternative ahatoment melt-

autos such as the use of preferential runways, This, of _our_e, le__loo a marginal

mvat_ of noise oupprcssthn, Thus_ certathhigh denoltyair traffic scares suchas Cati-

forni_ h_vc ta_cn o_"c_m_Idersd action flint wthl make some on_ll further _ontribogo_

to aircraft end airport nQtso uL_tsment.

Implicatthns of the Grl_s Doctrine: Fedst_tl I State z Local and Private. The

'¢Griggs" decision placed file locus cf IL_hlltty for aircraft noise on the _l_por t operator

nnd thus relthved the Federal government and the scheduled ate harriers from ilabtllW,

Thns, thorn was no pressing lncesllvs for either the Federal gnvornmont or the air

carrier_ to take dr_stth i_oisc abote_cnt actic:t_ ev_a though both roeo_thed the grow-

ing seriousness of the problem, A Congressional report conceded L_ 1962 thai the _ck

of a "rn_xl _um t_ois0" crgerthn established by the Fedora]_ govsr1"tmentv,_s a "doter-
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l'cnt to II_n_aclUr_i'll Io aChlll'/O grt_lcr n018_.. 8uppr_aBlun, _ Coml_l_llVo conaid_r_-

liona p_e[udod Lhc _llo_tlon of suha_.nUal roso_rch sup._o r t Io nolno _hQtnmnnt by the

_lrernlt cn_no manubetur_r_, tho obJoctivc beinl_ Io "h_lld onh_tnon and aircr_ (with)

_ximumper_r_ncocharact_ristlcs v._lhout ro_ard to nolso," _ _or_, thoauthl_r-

l_ of th_ *lGrigga*' decision obstructed tho coordin_lod cffort_ r_qul_d o_" _ll _ffoc_cd

:• _rtl_tl_nts c_.]lod for by tho OMeo o! _ol_nco _nd Tochnclogy _t AIrc_lt Nolso 1]_no]

in 191_6, _rthor, Congress hns gt_on careful _tt_ntion to thc pc_sibitlly of tho Fed-

c_l govo_mnnt*_ h_tlomnl_lng all airport open, tots throu_ho.t tho U.$. nl_lnst JUl_l_-

m_nhl obliged a h-_Lnst Ih_m for _ol_lo d_ _llogocl u_dc x" the '_rl_8" d_t _no _n([

bus round tht_ to t_o "[mp_ctlc_hlo.*' Not until thc pronxu_on_ of the F,_ noisl_

sl_nd_rd ro_]o_on_ o_ ! D_comher |gGD, purs.a.I to §611, did Uic _lrcPaft c_h_no

n_nu_ctu r_rs nnd _o _lrl[n_ h_vo _. comp_|||n_ [ncontlvo to ln_roduco noiso r_duc-

tion orito_ into their ph_nnin_ and op_ra_ion_.

Th_ Fi_latlan_h[l_ of thu P_prleh_rahJp Doctrine of Control to All(_ttve Air-

ni_ft Noise A_tement Teohn[r_ucs I PO_SlVO Fedo_l _*_l_tion of nit t_llspor-

l_lion h_ ol,l_nLl_Jly .0_c]uded offec_lv_ oont_] cv_r the _b_tom_nt o_ alrcruft

hollo by Sl_to _nd lo_l _o_rnmcnta, O.1 _hc other hand, _ho Fcl_or_l _v_r.m_nt h_

not _ccep_d a lev_! o_ _spcn_lblllty _r _lrcr_ft nc_o a[_tcm_nt (In _crms cf tllnoly

_&D _,d rck'u_to_ _ur_B to _duco noJBo at th0 _oux'co) lh_t 9orros;m.ds to the

ro_.ltudo Of _ontro| [_ ©x_rcl_o_ ovor _lr trnn_lr_tlor*. YoI, th_ "Gr[_ _ t[octri_

placcB ll_l_[Jtty _or _[r_t _olao on tho nit_o_'t ow_0r-o0_r',ttor, who [_l In mo_l _[t-

d_m_go IXW_rds lu ¢l_rly [J,cr_[n_ for !h0 o_v[ous too.son8 that th_ _lrcr._fl noi_

• ltu_t(on t_ wor_nlng in runny ar_aa and thnt conlp[_ln_nt _ l_rc flndtng Ih_t _omc

co_rt_ _]_t_ a grow[_ _y_np_thy with thoir _ltu_t[o,. Whllo It m_y 1_oI_Onor_Jly
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carros,_ntHng nzttlog_l effort to al_t_ o:to of ll_ moot dlBtro_lng fltdu-effoctfi unct_r-

_tgaQ rosort Io tho courta n_ tho only mo_tns of prodt]Jllgj Ind[_'octly_ tho Tadoz'ul tlyB-

t_m It*tQnet lot1.

]Io_._vor, _lnce |ho _t_toa II_ mun[cJ_][t[uB I u_ nlrpo_ ownu_-o_r.ttor_, mLtBt

bo_r tho dl_cg n[_l Jfnmodlato burdnn tJ| aomphl[nta from tho j_bl[_ I riley h_tvo _olzud

upo_ w_Iovor |._ra_ltL_l _oltsuroa gtgu _wa[hiblu (g_vt_nlontai, t_hnlcnl, oc_q]-

Olllic_ oto. ) to JoHtl_n tht_ lmpa_t or"oo_tlm_n[ty _ontpL_tl_g_ mtll nol_o d_tnl_o _ud_-

mo_t_. _oL_b_o in th[_ concoction 15 tho doo_rJn_ t_f propri_ conl_ol _ver tl[r._ort

o_l[un#, whl_:h ]_t_ 1[_ _ourcu In owners]lip or o_r_tltmni sl_tt_a _s d[sgllt_[_h0d

from _o o_or_tloll o_ the gtlrpor_ by a Sg_t_ or It_cttJ govor_,mo_t_tl _ntJty in It_ _ovt_rn-

monna1 ©ap_tt_l_. W_IJ_ ghe Porl o_"Now Yorg ._tho_'lty ha_ boon .b[_ to m_nt_in

noIBo _t_nd_trd_; _e_ by [_o_f (I_st_ Btr[ng_tt_ howuvol-_ thorn F?._ _L_nd_rd_ _o_ no'._

wiror_f[) _nd tho Ca|[fo_nia rog_]ntJogta on n_l_o a_nd_rd_ f_r _lroorta _z_

J_ _ovoroiy llmt_d, Th_s _t_ part_ulnrJy trio for _ho_'_-torm rol_of, aLnao mo_t m_Jol _

hub ports aro now _ltuatod in den_uly I_pu_gud nr_ _nd propr[o tog _on|_o[ t_vu_ no[_o

rcduoLJ_n at tho _our_o I_ o_t_on_]ally nonox_st_llt, _ha VAA _ _lo_'gy pr_omj)l_d

ait'_r_ft o_or_t_lona aa _o _n_ty. ?.8 to _Js_ I tho nlrpo_'t o[_r_t_o, _ l_ [o_ wlU_ i_halevur

m_rg[n_ oont_! Jlo c_n exor_lso t_lrough 8._h a mo_ts_ It_ *_l_nnJn[_ g_tnw_ty uLl_J°

of _tlrcr_ft _nd nol_ _o_a_tly_ tlmo [_rlodu, It which [_ ]l_ov[ded, z_mt:ng other _tho_

[n tho _t_w Califo_l_ noleo ro_b_tlon_ for _t_po_a, Whil0 tho _rop_lu_ry _[rJno

may iirQvldo tho _t_rl_rg opor_lor fl_me _m_t_l b_t uuo_l b_trg_ln_ng |o_or_go V[_ _. vl_

thu F0doral govo_'_m_nt 1. Iho Ilro_ont ovolulJonar_ p_ts_ of i_J_or_.ft iio[_o r_gu]_t[on.

it I_ _t_d on _tn _a_ama_u_ lok'u| ntleumll[[on , tho _turo _[cncy of whl_]l Js Jn do_tbl;

namoJy, tiler _n _t_tr_lllolltuli_y of tho 8t_ _lct_n_ In • ilrLv_to, nongowcnnlontul
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oapaoLty, hue atdu{{reoof _ontro| oval"the ttotlvItlospro_torlJ_tlLn Lt_;_tltte-orI,,_I.itlo({

charter _tttthe _;_te It,{elfIs p_eltidod from exoroI_IIngIn {x_rtt_-,JI_trp_emlltIv_ _.It-

u.tlons; I+u,. reh.tthttonof _ttroz-aItopm_mtlonz{.

Re_[afo_ .fchom_ [or A_ffmenf and _nfrol of _vilonni_n_I Noise _u_os and E//_Is
o_er _imn Aircra_ No_e

_*t The AnaI_leml Frmmewor{_, The _n_tIysisof e_tetIng modes of e_viro.nl_n_I
i

! noIso ro!4,Jthtlocm_tlmdlho evltlu_ttIonof the dot{i_ of new _'eguI{Itory_chemo_ z_¢{t_Iru_

Ll_t _ su_tott{_d _ of qaeIltion__ llddrus_od _nvalvIngsuch f_c:to _{ _s fo_-m_tli_t*th-

ii_ orlty, ItmitaLtont{on _u_ority..nd IinpIle_tlonsof _u proposed :torten. "l_u_o }n-

qt_irthswilldiffer l_omowh_tt,dui_,dlf,g upon the govor_men_l thvul pro{_o_i}.gnoIs_

{{our¢:0_thduffoct_ _guI_tt{on. _thwtn_ q.e_tIons_tt the _t_t_I_vul mIghI I.ulk{do:

I. _thorlty as_;ortedto j.stifyenactmetmt ofthe Iogi_thtIon?

2. LImIt_t_ionsof _ttthorItylIkolyto _ _t_es_rludwI_ t.._l_ootto _{_{_h_t_ttut_ry

.ahemea?

a. Preemption by Fodernl legislation?

(1) Fthtd completely preempted ?

{2) l_lore et ringo at t_tand_ rda p reuthtlod ?

I), DUO process llmi_tlons?

(I) Not roattonablomeans to n Iegitlnn_toend

(_) Diso r imthlttory and vlolnttve of equaI pretuolIon

(3) Vaguones_

_, Enoroaehr_unt on fret, expnl_;slon?

d. Ener_chment on other {Itdtvldu_tltll_rtios?

o. Threat Io other significant _{o_,t_l valu0a such a_ s{_futl,,, ulfthieney (_f

opore.t{ol_, oonlmunIty eoonem}_ we,ll=being, ere. ?

f. Tochnologth_! fottaibIltty?
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go Eoono_llo roas_n_bJeztoua?

h. Unduo bLirdon uh [ol_r_lu colnmIJz'_u?

_, ]mp][oatlon_ _r J_l nolae z_g_Jlatlon with roa_ct tol

_, C_ltoz'l_ _nd _ndarde?

b, Partlclpt_t_l _/_etod?

o, Implo m_nt L_X technlquo e ?

d. E_n_l'oomont p_cod_ roa ?

¢_. _modL0a _d p0naltles?

f, l.oc;d zlmblout n_[_ lovols?

4° Implle_tlona of hollo |evol _nd_nl_l on Judiol_[ do_mln_tiona o[ _t ConBti-

Prlv_to Aetfons_ _ultq C_undod I_ _uls_co. Troep_s. _nd Conlr_n_hlo

o0o imprint rdo_ns, _mon_ i_n_ for o_lJvo _J]nt[o_ of zloll_o. Court_ b_o

boon wfir_ of exlondl_ roe_Jlfon _o il¢_lso lnt_s[oz_a+ J_o_o _our_l eona_dor _o_s_

to b_ _m lnc_d_Jnt of 1JviZ_ in _ t_Jehnol_lcally o_l_nged _ocle_ rind that nolsu Is _11

Jn_nvonJellco t_! fa+ _nd muat b_ _h_r_ by _]L Ot_or _urLs _ro nlorO dl_r._eod

Io r _o o_lz c_no,so _lxlso b_. _ro t roub]ed 1_ Iho problem ot [lmltln_ ]l_llity, auoh _s

I_ do_rm|nln_ antl_fno_orlly whloh _lal_n_nta suf_" apo_Jl_ d_m_goa. _Lhor, rhlso

dlBffi_rblulc_ [EOii_ l_y of tho i_or_ _rJou_ _ols_ p_d_c[n_ so_rolls I _h _s tho

ool_t_ctlon uncl uso of h[_hwz_ o_nnot be _ll_ed _ the b_sis /_ d_ml_ _n eor_

tal_ st _t_l_ _111_o _uoh s_lllos pl_YJdo t_t t_rlothl_ whioh ill do_o or m_ntA[_¢d u_der

t]lo yoa_ nurno rou_ llu lt_ h_'{o b_o_ I_lt[_tod _rmt _ v_Joty o_ commu_Jly no,so

prod_e|_ souzooB IJl_t I_lor/or0 _l_Ji the uso ond o_JOym_nt o_ propor_.
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'I'huro la _ ll10ro Ilaroailtlb]o Ir0nd for oourl8 (o recognize damNga8 i'uuulliJ_ f_m

noluo Inl_Jalon In [aklnff or Invol*itct 0endomnatlen SUI_B, zlartIouillr]_* with r_furonou to

hlghvl_y constn=_t[on and use, IIowevu=', nlosl onur[_ _liVe held Ihal noIsu from Ihl_

_ource il_not cunll)ar_u_hla whuru tltero haB I=aun ILOii]lysle_I _l¢l_g 0f fray pnrt lif Hlu

complai_anffa prolmtly, _VJl{iru I_oro hs_ been an aotu_.] t_[l_ oF _uvar_nee o[ the

claimaat% jlroj_0_ly_ thuro hi a aplill_ colzr_ duclulonN nine;in the vnr_ou_ _tat_s. Thu

fondu=toy suoma to be, how_Jwr_ to cnn_ldor iIOiSo _s _ f_ctor i_ d_tdrmining eon=lo-

IIUOI_H_] d_l;_ll_B WkOl_ there h[ttl IxJon _ t_lflg* hl thu |_i68 ¢,Dullnl_on** ¢1l_o IJlo Nuv¢

• york Cirri of ApJ_o_ _t_tucl Ihzll "whu_ t]mro h_ Lmell n J)linJs] t_klr_ of proJ_Jrly

of Ihe hind Lsken k_l'e, (llO noise olu;nunl may IvJ eon_idurod a_ n_o of suvur_] fl_tor8

in dulormlnlng _ooa_Jquunlln] dalnage_. " 'Fho lypu of properly laken may he duel_ivu,

noise II_or_ likely to Im considered ns a fa_lor in Iho ovara]l diminution of the vMuo of

tile property If (he p_o_rly_s purpose8 are devoted to suC.hl_lJo_ J_l_dqulotudw Wiml

ffnllnOt the aircraft i_olso caso_l rooogn(_ing rlolse [nl_lon with reul._ct Io _djn_ou_

]_hdo_,:nors will k_vu on th_ rooognillon of claims nf abutting Inpd0_'_lor_ to hlghl_'ay

(_on_trtmUoh i_d u_u I_ _tl]l uwJert_tn. Florida tl_J_ rQ_*srd0d the _tlrcrafl noJatJ c]a[ul-

1lilt but domed roeovory to thD highway noise olulmant.

Noise IiuJ_,'ul_lion I_ro_h _tlnJc_ipa[ O_dlnuneos, |,o_ll orl.ljnIIn_0s dll'ocIod u._.

plleltly to, or Ino]uslvo of. noise po]iullo_ incl_du Illoso designed to I)ro_urvu tile imhlie

jleaccJ and Iranquillly_ to skate noise as a nulszmeo, or in control nols_ levels tllroltgh

znning, Whuru I*n ordlnsncu I_ directed le noises OF noise aourc_ In gu_ers[+ tko

ulomunta of a oommnn lllW IltlJ_ItBOfl mUSt Ord[nflr[]_ kd I]IINWII (0 Justify d_lfla_os a_

JrlJUnCtlvu roller, Noise ordlnsncoa may fltoevtlrlotni legld _kallanRos= whotkor tho



Jl_nda_d In uneomstl_tJonally v_k'_o or dl_lorlmlnJlol'y or Js admlnlslo_0d fn n dlaarim-

In_to_ l_a_y_ot'_ who_or thct ordll_co onc_l'oachct_ I_i_ i1 IJt(t freedoln of oxprollalon or

othor Indlvldu_ _ghts; whother tho ordlnm_ce aoriouel_, lnt_rfereJ with tho _a_l_" of

o3:'_rl_tiona Of tho Ilol Bo ilourc_ or corn (s_. in confll(_t with (3_er prJorl_ I_ocIB| Va]LI[tZB;

whethor tho rCqulr_ment_ of th_ o_lmutc_a _r_ te_hnolol[Icnlly _slbl_ _nd oeo_lni-

_ly reaaonablo_ wh_th_" tho ordln_co _cld_a_oe nn n_a of _tlvl_ I_t h_ I_on

proompl_d by the] _t_to o_* F_or_ _o_rJl_Ol_t_ Or who_er lho ol_llnllnoo_ al_aont

_dor_Z leglmlatlon_ lmposo_ _uoh _ hoary _'_'_on on _ I_atlon_ nc|lvit¥ or Int*_ro_t_

Juoh _s _ fr_(_ flow _f c_mmorco, t_l_t _t _ol_t_tutoa _1_u_ro_,nnblo burden,

ordlmmoos rogul_ttn_ sound tru_k_ ralso ma_ of tho f_r_gol_ questions. _Eow=

ovor_ th_ Swpr_m_ C_ut't |lold Ill t]lo 1949 Sound TlsJck o_ao_ I_1¢o*/a_o vJ_. Coopor _, th_L

t_o st_uld_l_l Of I_owd _nd _'nl_oul_ _ WI_I not _o vl_lo I_lld J_eflnl_o _ls to L,_ pl'Opor]_

what w_s (orbiddon. _ntitativ_ _t_x_la _os_rlb_d do_(bel _ound Iowls l_ doolb_l_)

I_void tho p_blem _*f_n_olu_titutfon_l v_onose but do I_ot noco_su_ly _ltitate_ thu

ol_foroomonL of IlOleo _t_nd_rds. TII_ Caao_ ilho'_' IJl_t vorb_l _ub]ootlvo) etnr_d_r_s

such _l I_w_lu_] nncl pxcesBlvo _rh_vo gono r_ly boon uphold an ,_lppllod to both 1oc1_1

ordlnll_on _nd _l_l_e I_t_Jtos ru_lrlll_ mLIfl_or_ Or r011_tll_[ to thO Ol_Ol*l_tlol_Oiemotor

vohl_l_s. Y/hUe _o rol_od olules d_)_ot _p_clffo_Jly do_ with tr_fflc_ ro_ll[l_ w(lS(n

ilrblul nro_a 111U._I'T_I of hollo+ s_oh o_11_oo h_vo _o11 uphold UII_OSS Ihe _t_l_ I b__

_ol'_n_ of Jr8 co]_stltutlon or _ lol_lsl_t_o_ . I_1 preo_pt_d Control ovor vohl_ul_r I_uf o

rio. _ven wLthln munlo_palltius.
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Compruh_s[vo city codou, such _a that propos[_d _or Now York City, _¢¢Uml_t ¢a

hOLlo whl[o _t t]lu samo ll;no NQ_t[ng f_l:_lflc duafi_Jl ]lmll_ for th_ ]3r[nc_p_l nul_u

prodLIcing d_v_c_J_lor sourc_, Provision for no[su-_ons{{Lv_ _on_s I_ nn a_tt_mlll to

_sxlro th_,t _t_ro ]and uso p|_nn[ng will bo unvLrunlnunta]l)' sound w[_h ru_lloc_ t_*

n_ls_, Many provisions of _t_h cod_*_ }_olng xl_w, aro _ll]l [o h_ ]ll_llt_.

]¢ _tp_ar_ _ rt_ u_ t_ ¢hal{ell_.e8 Io local _o{_*_ ord[l_anc_s _ u_duu burdvn_

on Inlov_{at0 con_m_rc_ havo _rl_on In tho IL_r tral_portut_nn _uhl, Such ordJ_iLnc_

_1o_]lor _roa_, If not ¢loarly _J_ru_sanablo I_Jrdun_ aH _ll]l]l_ld by _r_oconllnualty_ n_ny

_ Judgod by th_ Io_t of wh*_thur n _lwn ordinance, if ad_pt_d I_y _ ]_rgu num]_r of

m_nl_lpxd[tJulq_ would Irnposo un]awful burdens,

Btato En**,_ronmen_u] _o[lu *qe_,lJlalox*y S_h_mvs, _talo r_n_ti_r* of nol_ _lt_ Ii_(_n

r_]atlvQ]y minor un[fl r_con_ _'_ar_l_ with _hu o_pt{on nf wh[_lo mLIfflor and u_hnu_t

_o_es, /,r, [lXtO,_estlng q_uat_on {B :lr[_]ngt with th_ shl[_ Irom v_r]la] to qlLantlt_l'*'u

st_ndnrd_t as t_ thu _flc_cy af _ho oldor _tal_l_s {l_f_ undl_lurbed ]_ aQw le_ls]_L_n)

_ro]_l]liting _JXCO_Slvu or unusual nols_, '_1_ N_W York Co_lr_ of Apj_x{s hl_ huld thil{

]_Jy_nd which _ v0hlclo I_ol_o may _o w_l|u _o ot_r r_qul_s _J_ch mlllo rl_t _ 1111ni°

n_l_u Ih_ _l_s_ his _*rt_cular v_Jh_c]umRk_J_ wl[]lin Ih_t llln{I. " Th_ In_urllr_tlLll_

rnlsl_s _nt_xvJ_¢ll_ pos_llh[l_¢l*_ for mor_ _itr_r*g_t _d rof_od castro] owr _o1_

_oure,_l th_n _sol bY m_J(Imum at]ownl_u do_l_l Iov(_ls, llnwllver, _lutu _:Olltro] _ver

v_h[cu[ar no_o has rMs_d _u_*lous quoal_an_ (and con_B_o_) in suvur_[ _ti_lu_ a_ _

pr_Jmptlon or |,JCa] control, _P_(H_]Iy in Jnsla_(J_s whoru _ho _t_xl_ _tand_xrd I_ clu_rIy
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thadoq_ato for the monl_rthg nnd control of urhztn vehicular noise. W_ere states do

under_e comprehensive onvlronnlentel oaths reguthttch, the proemptthn states alluald

be alnrifted, llowever, ease new State ]egtelatlon eomplethly Ignore*t preemptthn

Implloattene for loon! governments.

Now Bthto ottvlronmortial nol_ legialat thn _hoald aloe gthe careful oensiderat thn

to tee ImplthaWonJ for thteratato commerce. OPerators ot tr.ckB a_d hee_o_ (movthg

interstate noise t_ouross) are particularly eonoer_ed abetlt the po_e this lack of untthr-

mlty. ar_lng thllt they "should not be faced with an lneresethg problem of havthg Wide

variations In sales limits, teal procedures, equipment and lnterpretatthn of the

re_14_tthns. " ]_oforenee to "Bthb v. NavaJo Freight Lines. Ins." augaesth that oven

though local enfeW measures {and preeumnblyt o,vlronmentaI quality moDsure,) are

not normally found to place an unconsthutlonal borden on interstate commerce, unless

the states _heuld enact approximately equivalent vehicular noise standards (as to deci-

bel loyola and effective dates), that ]lCgatthn thvolvlr_ the Commerce Clause t_ likely

to _rtse. BUtIn ndditthn t_ the teat of whether n given ordinance or state sthtuto under°

take_t to rogtllate matters "admitting of diversity _f trealmenL _ocordthg to the special

reqalrementh of thoal conditthns." are the factors of delay or !neanvenience to toter-

state cnrrthr_, eRfety, thchnologthal tenethlIRy. _co_mth reasonableness (In_JI,dln_

the avalthblllty, coat and efthalteenoeB of alternative protoftlve measures), nrsdYtbe

nature of the monaco agaltmt which (the ordtnat_:e or athtllte) will prelect. '*... "bogie-

lotion, and lmpthm_ntlng sthndands_eottteg ndmththtrntlvo procedure, which does not

take those factor, into account map well be wlnorahth to either 13usPreoea_t or

Commerce Clause chvllenge.
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Fedol.M Envlrop_alontal ._olsa neFpJlator Y Schoraos. In addition to the §611 Izrnond-

merit to tho F_dern[ A¢lation Act of 1958, Ihe Walsh-Healuy requirements, the O_cu-

palional Salary Ind I[o_lth Act of 1970 t _nd the 1970 amerldrnent to the Fod_rnt-aid

Hl_hlva!' Act rPk 91-A05), the Federal gocernment has g_t'en notice of [ntpending,

comprehensive =nviroa.'nental noise ]aglslatl=n in tho .%'o[_e laoll_lien and Abatement
?,6

_! ACt Of 197Q, Of Itlajor [lltorast is Iho preJem sta_s of the Adlallllstratlc)nt_ propl_sed

ii legislation {HR-_27_, S-1016_The ._oise Control Act of 1971), The A(Imln[stratl_n

;i' proposod to g i'e EPA ovavvte_ nnd veto authority regardlr_g alrcra[t n_ise. 11611uvor,

tht_ proposed legislation has _n rat'l_ed b}' thu HO_Z_OCommilt_e ocz Intet'_¢¢

Co_mer_o to pro¢ide only for a eonsullatt_e EPA rolu e_ncernl_g that agen¢:y's

degl_gs I_ith _he FAA rel_rdiclg the so[ut[er_ o_ this majoi* noise ploh[tt_.
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EFFECTIVENESSOF EXISTING NOISECONTROL REGULATIONS

EIfectI_nou of ExJedn_Federalflegubt_o._s

Al,_raf_ NOise

FAA 'rype Certlfl(:atIon OX"commorcJ_ _rcr_fl doI_vor_daftor ! Ducombo_'ZSIJg,

undor Pnz't SSof tho FA_. Air.raft Ee_]aflonB. I_ thu mo_t _lKnl_cant Fodu_l action

for conlro] Ofaircraft IlOlaO. The DC_I0 _ld (_;na Cltrttlo_ SO0h_vo beo]_cc_fI-

aa_ed_undthe L_101! _mdall _ubeo_l_nt_ubeonJo_z'_ra_L wIl_ h_vo _ocomply wl_l_

tlo_ II_wevor_ _lrc_ p_uaed _E(_ O_o_be_ 1_ _S'/_ mu_t coln31yw_lh Part _

mont_JIm._a_t_em(mt_ for _Irpo_ d_._elo,omml__d med_f_c_t_n_• _1_o Iher_ _

* ']_10rondel" [e z'oferrod to toet[mony beforo _PA hoarlz_e holdIn 8_n Francisco
r_az'dJng vlow_ ont_ ufflca_y o_the 10_(2)(C) _tatement pn_vlalone.
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no Federal noise standards for alrparls, the Airport and Alrwnyu Duvelopmvnl Act ru-

qt:ires consideration of envlronmentpl interest of communltths near atZT.Orts and provides

for pqhHe hearings, tf recuusted, on airport prelects, l_ut cxamlnntlon {;f ilroJvcl pro-

poaalsonfll_withthe PAA revealsdmt hearlngtlhaveIsJunholdinonly29perctante[

the cases, and in few af these has nol,e been raised as an ltSaue. This suggests that

whereas public hostility to proposed or expanded airports near already congested avla-

t_orl ht_hsie high andgrowing, conzm.zdtlss In ether paris of Iho country are still nlon_

alert to POtential economic Eonefits from airports them{o possildo noise prohlenla,

Tlda may tend to prevent full uilllznt[on of promising illannltsg and zoning tuchalqaos

for controllthg future noise problems.

Hi_hw_y Noise

Envlroranental Impoot Statements znust also I_ provided far proposed highways.

The Z970 Amendments to the federal-Aid lllghwaY Act requires the Secretary er

TranapartaUolt to withhold _ppravvJ or hlghw,ys until spoelfl_stlens Include sttequ,to

Implementation of appropriate noise standards. Noise bmldellnv_ will not I_ reseed

unlll I July 1972, lint early drafts are pXomlsl_, Oldy 4 percent ef the Natlonul In-

terstate and Defense IIIghway System remains In preliminary stages as of :lo June

1971. hut _t Urban System (funded for FY 1072 at $100 million) will Im Imllt under

the now standnrds.

Occllpalional Norse

Regulations el May 20. IOG_, pursuant to file Wnlsh-Ilnaloy ]_ddlO Contracts Act,

set noise limits for employees of.Federal SupDly Contractors. These apply to 75,000
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pl.nt ]ocnllons (_bout 27 mlllionworkura). As of 27 August 1971, tlIo Wal_h-llvatvy

no[so _andard_ _aw b_m oxt_nded by thv Oo_upatlonnl $_foty nnd ]ktahh .a.cl of _I)70 to

. rill enlp]oyal_s in I_._inOH_OH a_fvctlng i_tor_tztto _omn1_rt_o {5.5 mJJ][on addltlon_d workvr_).

SJnca ? 3uly I_71. tho I]._'o_u of M1n_. under thu Fodur_[ Coal I_llno li_aI_h nnd

Safely _.ot of l_f;9, ban Imposud rnnadalory ,oIK_ lhliIts {_dantlciLl to tho W_]_h-H_nlvy

star_d_rd_) for approxlmat_ly Z00.000 n_Inora In 1900 r_gI_toz'cd underground m_nu_, i

]_gul_' monit_rJl_g i_ a_sJ_,vd _ m_,o _l'ator_ with lhlt I_izr_u o_ _lJn_ provJdi_

their tr_Inl_g _nd provldi_g a choc_ throt._h _oi_o _ucvuy_ conducted duri,_g quart_r]y

safo W and he_Ith _,Ji_ctlo_,.

Eff_ctivenazs of Ex[Jt_ng Sta_ R_l_tlons

Airport No_a

CaJ_forn_ has tak_.'t th_ lu_d In _tti_g ovur_l[ nolso ]Inli_ l_rot_n(l i_Jrl_'t_ I_

[og_[_Io_ (19_]9) olnpaw_r_,g tho _I_tt_ Dcparlzno,t of A_ronaui_s _ _t_ _t_mdard_

both f_r ov_r_.[l _t_l'port noi_e a,d fo_" _IngI_-_wnt noi_. Th_e r_g.l_tlo_s wt_r_

to be¢:omo effe_t{vl_ on Deo_mbvr l_ ]971 l_t havo been he[d In _beyanco by 1_he

197] legislature. Whvn put Into _ffect. _l_oy w{[[ _l]ow ]argo alrport_ 15 year_ to

• _hr[n_ noi_e _on_owr_ to wh_t h_ beech de_'Ined a_ lh¢_ a_c_ptab]_ ]e_:t_] _ppllc_b]o Io

all _tlrpor_s t_nder tJlo at_.tutory _t_tndarda o_".noises a_pt_o t_ _ reaso_a_l[o po_'sor_

]IvI_ n_ tho alrp_rt I__tnd _co_omloal|y and t_chnolo_io_]]y _'t_a[b]e. _' Somo

d[_Icultle8 wlt]1 erdorct_]It al_d e_o_uyt_n_sH c_n ]i_ (oreBc_n.

_iome _Irport ol'flcla]_ alJeg_ that* unless the fiof_t [a sub_tantJ_]_y converted to

qtdeto;" plan_ within _hl_ 15 y_ar pc_rlod. |t _l_y bo ,_c_saary to ©urtaJ] opor_t{or_

con_Idorably Or _]8_ [o mak_ maJo_ pt_roi_ea of ]t_ad. Tho for.l_r _le_aur_ '._ould
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gnvo major repercussions for natth_nl nil" tr_sar, ortalths pfl{tornsf whlth thu latter

could liu well beyond 01o fthancla] cupactty of the ulrf_rt.

The [.w may 1:o chslthflged In court by the airlines o. din grotlnde uf Fodoru[ pre-

emption mid unreasonable burden on intarotnto commorco, Callforals holdlt that there

[a no preemption in the aDoence of Fedora] ruth nlakthg on n[rl:ort noitlo [svola arid

that the ststldalrds are firmly I_roundod on Me illx']prlotorshlp of _trl_rt o_vnors and

the right to the stain to license slrTx*rta.

There th a possibility that acceptable noise contours oatalglshod hy the ro_.dgttlu_

wit] be u_ed by courts as ov[dot3eo for lnvoren ecprdonlnnt[on, alLhoagh the Act pl'ov_dos

that they tthall not 5o so used, The Calithrrthl Lair [thvisthd Comnlittne favors n

throo-yoDr mornt0rJunl on such IJso _ It thU (o e_tahllsh this rnorntorlum woe pad;sod hy

the attic leglglntttro,

The p[ilg]o-ovoflt II"tft wits delfhor_th]y sot eo high Rs to Do effective only in ¢on-

trollthg oporatthg proccthzres of oxlst[ng aircroft, rathur than sd _ IKzsh for t_dlnoth-

glc_l improvement. Enforcsmei3t Is tort to the _oul_ty In v*'h[eh the airport fa thcated.

hi many states, uafortun_to]y, a(rport no]he lXZlllaCts most dstrlrnentItlty orl counties

ItdJItcent to, I_t not contl_ltlthg, the ItlrPOZ't; and In colleidering similar IcgieLntthn

tttIttes should take thia Into account.

A zlur0Dor o[ other _tIttea, In consldorh_ slrailnr ]egJsthtion, aplleItz' th I_ a_'_llt-

thg the otttcomo of C_lJfornl_.*a pl0no0rlng effort, _*VIt]I tDO rest]rvfltthlu; n[*tnd ;d;o_'u,

this r0odol nl[ty he wjdo]y adaptnb[n to status with sikm[flcant dJrl3ort _OIBo p_hthlilS,

Twenty-five states own and opcruto nlrl:orta_ of which some HO0 Itro _orv_d hy

scDoduJod sir eftrrlers_ _nd cItll oxor¢lHo some CoJltro] Dyer IgOr11 PB proprietor* The
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b[elate Port of Now york Authority h_ done the moat in this aro_, by oetabllsh[ng

m_l_nu._ noise |uve]l. 'l'hts rvGulatlo_ ts Qffcctlve IP- torrns of cotnp[IDn_v, the over_

nil rite for whthh [_ 99. 5 porcont, with no portent o| t_colf_ t_thw 105 dl_A. Vthluo

ttsn ral_B tire much hl_hcr, however, for h_aVlly tsndvt[ trsn_ov,_anlc ]vt_, Ifl Icrzl_s

of i_o[_o rcductth_, hcwevt_r, it Is o,1]y nmrgts_lly c[_ctivc; t_u vththtton rat_ I_ low

b_cau_e thq limit ts high. * Th_ro is nlso _ltsgnd to be sy_temDtto ¢hu_tir_q by _lrcrnrt,

th which th0y morflnnt_.rt]y cut p_wcr a_ thoy pn_ tho mo_l_orthg equl[_ln_nt. Furthor-

moro, _[rpor| opor_lors havu r.o t_ulhor[ty ovt_r hmd[ng pr_©edt_rc_, sinco Ulc_u _ro

control|cd by FAA - and landings, duc to long glide p_ths, euhlcct thr_er numb_r_ of

people to _olne th_rl tsl_co_. Tht_ I_ort of Now york Authority reports that 8(} percent

cf comptsints a_ec produced by thnditlg_,

]_catrlctLtlns on tho _umbor of .ight flights _re effectlvo tn r_du_ing comp]athts

lint _r_ ist_rth_nly l"cstriotlvo Of trannportatth_ hccausc o| Ilatlonni _n_ [nturflnttsn_[

||too d_fferchco_s, _,I_reovQr, cc_,_tlo_ _t eomo _[rpc_s h_s roltchnd a _ln| _t

which eafcty consLderatton_ may di_late n_orc, rnthor th_n _w_r, _tght fllght_.

Tht_ fists| cor_dlt[o_s ,_[ moat _t_th and |oc_l g_vur_v_t_, th_ _horlagt_ c| hou_thg

In large Illclro_ol_t_ arch., _d tho |_rgo |l_nd aro_ that nro ncl_o~[rnpu_tnd cortlhthe

to limit iho effocttve_e_s _f Itmd purchns_ or s_rlct z_nt_g _[ thnd nrcund czl_tthg

* Tontlmony roculvcd nt the EPA hoarlng In llempstund, LOng Islnnd Indlcntcs that

t_o i_t_Itp*'o cnforccm_nt xxctlor, s h_v*_ _vvr bc91_ t_r_ sgntslst ahy xdr_i]*v.
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alvl_r{tt. In the _asu of _UW ulr]_l_S, howt_vur, la_d-Ilso {tlchn_¢]ueH a_ch as tndLza-

IrlaL I_ffur ;_Olltls _ppoar Io have cot,I;Ider_hl_ prom[_;_, •

Whi¢_ Noise ProQr_m_

]_|QBLslalom; IlrohltlLt mC,dlIJed or dofectlvo muf/_ers, hut _w or nono llysto_a:ltJc

;_[Ly un_lrcu LhIs pro]llh[_lon In JpIl,_ ol qunnll_tivo ov[{Jen_ that r_gorou_ onf_reemt_llt

wc_uld s[glllfloalltly r_duco vuh{_it_ ,lt_t_o love)_;. Cn[[fOrl_la hu_ thu mo_t compr_hl!n_

sIvo ollop_t J__ vuh]_l_ ,lolso 10_'+ hut the level of ,_;1foreem unt ,_vun Lhero Is ]_w, _;11_o

{_ two-ra_;_ t_m_ _r_ rc_sl_n_;Ih[{_ for 1_2.30_] m]lml ,_ IiIRhw_y_. D_r[n_ LII °. -innnth

0. | purcent of p_t_:_c*nRur octroi I 1_2 porc_L of truek_ll _tnd 2.0 purcu_t ¢_[ iiiotorc_cl_s.

i' (Cztll['or111. h_d l|._sf.,000 rc_J_torod molor vohJclt_ I_ 1_70. ) There Is }1o record u[

i_ the nurnL_r _f C_tl_u_ll_ko,1 to c{_ur| (thl_l I_l _ mtl_or o[f{_nlto carry]n_ _ fln_ of $_5 or

! [u_;s). Im_ tlLo _liRhWay P_lroL st_ttls Ih_t_ mc_sl cl_l[ol_; h_tvo ru_lu]lo_ In cnnv]cllon_.

ThrouRh Jt_[y 1971, somo _,._00 cIt{it[o;lll we_'o i_suod wltll_;1 Cl_lJforr;[_ f_r t_xcu_l_lvt_

whl_lQ nolo;o. 'l'ho stAIo p_lm[_t_on I_l g_ualer IIinq _0 million. T_ _w porc_nl_u of

violations IlrObnb_y doos not indlc_o the ofroc_lv_;x_s_t of tho I_w Ilu_ Jndlenlu_ t[lt_ In-

_l_<lu_t_y +if the _l_t_d_rd_; el_t. Th,_ lllgh'.v_y P_lrcd h_lt Indicted _h_l I1 xvo_d J_Upl:_rl

st _nd_trd_ that w{_ld _nLl_;o 7 to B i_rcun_ of l_re_l,_;_t ly op_ttJn R vuh_clu_ I_ 11o I_ vi_[_-

tlon_ anthu._rou_; Ih_9.';-]mr_o_lt _omptLpnceindl_nto_ t_e_m[cal fua_hl[IW, q+h_

• Aix oxt_nl_lV_ d_scusslon o_ p_st, ilruBc_,lh u_d ful_Lr_ l_lll iLso _lmlrd_ ,_f_rlH :It
malor _lrporl_ l_l t:o_t_ill_d [_ Ihu trnllsCrll_t of the E_ NoLs_ I{0arlng,
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i
I A ¢[mllnr law in Now York Ststo Ilas a lower level of onforaemoni, No xpocthl

I ollforcumnnt foams a_ provided, and one obsowor puts the numL_r of *lumlnon_

lesut_ _l six In the first 2 yesys*

Cn]ffor_ln sots no[so enlthsion ]lmlth for flow vohlcles_ but far, ires tostthg only

when _1 opor_t/ng Violation h_s been ch_rg_J to _ new or c.¢rent-punr SlOdol, Some

vehicles have been rooalthd for flttthg with P0p_vod raufl]ors, bol the nlanuthcthr-

ors I right to soil hfls noL yu! boon revoked for _cesslva notho oml_sthf_. Vehicle

luw_l of two other states Ilrotoo flew for colnlllont on Lholr olfoetlv_n_s.

]]oaldos _'_o Insuffthth.t strthtnoss of _laP_r_, u_thtJn_ sthtu controJs on foIso

from operating motor vohlcths sppoar to bo thoffeeUvn bocaqso of_

1. _Toohnlea] dlffioultios in monitoring no[so s(_rcos_ In NOW York_ statutory

Ilmlth apply to vsh[cths !ravo]lnff at loss t/)lm 35 mph. ralhor Ihnn tn whlolo_

[p zonnp with speed limits of 35 mph (as In Calffornth), By u_thg zones, Ihu

OMoroJhg offthor ann pl_sume rather tha.'_ [_Vu the s_ud of the vohthth

bothg cited [or violation. A more sorthus conutraint is the C_lfernlv. reqnJro-

m0nt of 100 footof frye spuee around both the monitoring mthrophofu toldthe

monitored vohialo; and (in California sad :Now York) the retirement t]1_t noise

bu measured at a distanoe of 50 fnut from the coflnr Itho of the highway. Both

requlremenls are for th0 purpose of sepsratlng and Identifying specific noise

so, roos and avo(dthg rnf]ected elound item nearby hslldlng_ or other objects.

bul both make ll difficult or impossible to monitor voblelo_ o. city streets whore

the worst pr_hthm exists, Idsho has trthd to mnko its nlafflor law illnrt_ off_-

tire by specifying that mnlflers must prevent noise ov_r 92 dBA at s spueifthd
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" dietetics, hut the Inw Is nat enforced beuausa vehicle Inspeollon Is done ll_ atatu-

_ licensed eommureltd garages whore there Is na sagad measuring uqulpta0nt,

, 2. Assignment of enforcement roaronsibllit Y to rahqdar police nfflcors. Stale

i nn4 loc_ polloe universally give higher priority to safety and criminal In*

;i' realisation and apprehunslon Ihan to noise control; observers also report

that police rapidly Io_e profththncy with sound mt_aaur thg equipment when it I_

seid0m used, and then lmeoroo even more rel.etant In use It. *

g, Disregard of _olse sources other thnn that from engines nhd oxhattHt ay_tunlt},

There is auhstnfttthl evidence that IT_tleh of vohthlo noise eonl0s from I[res and

r_nalnff gear, hut CMlfornla pallas (¢e.trary to statulory provls[o*ts) do not

ego whore xlothe th attributable to such causes; this Is prohahly t;"de In other

jurthdIotlon_ also*

4. Low probability of monito_n_ and apprehension and relatively Insignificant

: penalties, This Is probalgy the most Important cause of Inoflaetiveness.

Other Antinol_ Re_u/srlon by State*

• Stale laws donning noise =S n ns_aghc@are generally unforced infrmluentiy, and

i! seldom or saver against major sources of noise such as factories, trnnsportntthn equip-

_: mont, and construction situm, _tatUlery noise limits on leisure vehicles such as

i * The reader I**referred to testimony given at EPA hearings In Dallas, Atlanta,

San Frnnelseo, told New york regarding police officer attitudes on assignment
of nothe responslhllltlos,
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s_owlaobJ[oa tire moot of Ken enforced by gmno Jn_pcclol'_ a_d consorvutJon o[flvJal_,

_IId there Is _o d_ta available on levu]_ of o.forcenlont. Some _t_owrno]dlo elub_ nru

0n[orcll_ aol_o Ilmlt_ on thoiy mombcr_ to modernlo or nvotd p.ldlo roactlotl io Ih_su

_olsy vvhlcletl.

EftlctNene. of Exllting Local NOIN Control Rcgulabon

Ill do_llinl_ w[dl nolao prob]oml_t lo_nl govttl'illllO.itt [roqttcnt_y exprotit_ _ rived for

10chnleal asalstl_nce th thu for_ of ndvlco t guidelines, mod0l ordina_cvs_ .Nd fln_t_cl_[

aid from st_to_l or the Fedor_l govornmunt. Howot'_r, thuy _ro also Jualous of thath

prerogatives In tl_tting ntrlclcr tltal_dard_g t]t_L.1tile Itll'gor Jortsdlctim,s m_y choose.

Aircraft Nost

_copt/or _ few ©urJrow [aws, atlcmp[a by Iocld govor_mcnt_ to proldhlt or re-

strict uthcrafl noise have go.er_dly been atr.ck down. A few remain on tbo books but

arc sot enforced, Thm'u are over 1,000 pezzd[l_g .else _ttlt_ _ffalmst athporls; u_uatly

n ]oc_ govor_xtont h_ the defeatist in _uch o _ult_ nnd I_ _oro0 cocoa the p[_l_]tlrr _a

another 01olghborlng) ]ocnl govornmont.

V_h/cle Nol_O

Ill |htwgll and Ot Is genoral[y t_sttttm0d) In Calffortll. and How York, loctd govern-

mc_ts are precrnpled by the slate from control nf vehicle .oleo, although atMto I_wl_ In

the lattur two cttltotl are poorly enforced for ro_aons glwn previously. Ill Colorado,

Ioo.l governments may _OW adopt nothe standards provided in Slate l_w,

Thu relatively low municlpalltth_ that have quantlflvd .oleo _tafld_rds far vohlclu_

rc_rt tho fol]owlPg prohl_m_ with enforcomo_t:
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I. Difffoulty I. i;etting st_idnnls that are both _chnic_lly foa_Iblo nnd yut ell'let

onough to I_ e[foct ['.'_, p_rtlcul_rly hocnuno clti,Js Ilavo li_It*]d l)_dg_Is n_d

n _ru_t ecarclty o_' t_cbo[cally |mined pei'monneL Clty o_(Ic_Is frequoi_lly

uxproas a nend for Fodo_',II o. _ st_tu _Id_llnes _nd toch_Jcul _mi,_t_u1_o in

: • _ott/ng _tand_rds_ ns wo1[ _ in enL_b]Ishl_ enrnrcomQ_t _roc_d_roe,

2. T_chn[o_ d1_I'Ieultlea in _aD_rntil_ nnd Identli_'In_ J_Iv_du_.! _ol_o sources

an crowdud _Ity et_(]et_ with • _en_rnlly h[._h _mh_o_t no[ao levo1. '_1o_e

difflc_Jtlos a]_o provi_llt o_ror_el_nI of Stato tlolao l_wu or, clty errors,

3. L_ck or _ora_ilqol _ oqt_pment _or _y_t(_mati_ mo_11torlr_ nnd enfor_um_nt.

Again, _ }_ns boen _l_tnd ou|, _lico p]nco hl.;hor prlo_ty an (_thor dutlea.

_om_ |acal _o¥oz'_n_tm _ro oxpor_mentJ_ with ]_t_w vohlclu nolao it_d_rd_, l_t

haro they f_e _ porti©uln1" di|ficuI_ in thnt _ large traction ol thu _ohLc]es uslng t_la

_Ity _t1"oota aro pro_b)y !_urchaBod ols_wh_ro: wIL_th metro_[It_ll areas th.._ro n_o

l_e;;ura_ly in_ly [oc_I _ovoi"_110tlts t r_ny contain eevernl cot_nt[us, _d _omo alr_ddlo

_t_.t o bounder fo_l,

l_ve]u of _]If_rce_unt o_' r_u_/'Jor or hon}-blowh_ ]_ws a_ genernl nt_Ls_n¢(_ luws-

(_l u_ed _J_Ir_t ¥i_h[clno) _as'y W/d_ly. _'ow cltle_ c_tl pt'ov_d_ data on u_forcomor_|

u©Lio.a, l[]Ice thel'e [_ genor_ly 11o lhdex of general olt_tlons l_r,d usually _o comp_]n -

_ t[on of city couzl _a|oa. "Whe1"o n hl_h |eve| of enfotcer_oll| _ uf[e_tlwtlo_,_ ils to-

!: ported (u In _4er,p_Is _d Bo_Ldor), _Ity n_fI_Ide nttTl_u|o t_la to n high few! o_

_ pr_urlty on the part of city offlcl_la nnd I_I_¢e, and _,I _ducatlor,_l _rnp_ll_rn _ so_I-
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Mat= Transit Noise

This ia a major fac|oz' la Large cities. M_stl tranitit facilltie_ often rupro_enl it

Inngo capita] lit'vestment la aging and dulerioratlng stock and oipLlilmezlt, for which thu

cost of a¢oulztlca]truntxxtetltwould i_ v,Jry ldgh, For uxnmp]u, la Now york City, an

effective mudlod has Lmen developed for reducing _tzl_wng anise I_' roldnnumt_nt of

track--trotonly four miles nre ruplnond erichyear ot_tof u t_lnlof 750 mlhzs of trnck.*

General Nuisance Lawl

Few alall_lLcs are kept by c[tlol_ or=enfercumont of _lsnlzee I_wa. Police control

I_ellSe OZlthe hnakl nd complaints, and fr,_quent{y depend off pc ruLzal{ion iznd worning

rather tllanofficialnotion, '_¢]loroua[or_emont _gal_t l{llnec_s{{a_{le{_{oOF UXCeS-

I{[yO {{oleo dopollds On dJscrotJoL1 ({IzI]1o ab{zezzeo or riilaalltlzt[yo Iltaadardl{) statntcs are

someUmes stack dowlz. Decibel l(mlla, whore tried, suffer from the difficulties out-

lined above for vehicle aoiBo standards. And it Is or,in mare difficult to eetabl[sh

re0{_oim_thlo limits for the variety af sources covered it_ general Izolso tawl{, Edttca-

tinsel {)rogra_t; onn gl_ntl), enhstzeo the uf feetlvez_ess of IlUiHO {mw_tby Izons itizIng

oJiirelzs both In their dutlo_ nzzdIn Iho{r rightil to zt qtliol cem munlly.

i Comprehensive Nel_ Ordinances and Offi_s of Norm A_atemenl

, "l_elle represent a *low and areal[, hu_. growizlg, trend for UltlllicJpalltio_ _t[Isinai[ ,

ue _glewoc_{, C_lifornia (po_Intlon 00,000) or aa largo ns New York City, q_ey offer

Ihu following advantages:

• , DeVils are contained in testimony given zzt EPA hearings hold In New York City,
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|* A dLl*ootrJrltlo whoa(* primary roapormlblllty In .olao nbntotnont,

_. ]_lvostlgal_'B 8peolfl¢_lly _';_elmnaJb](* for respondl,_; to IlO(eo complulnia.

3. A _sta_ wlih Inltlxxt_vo to Book out nolao v[ollxtlon_ nn(_pro|lcloncy In uBln_

sound molxsL*rll_ oqulpmont.

4. A foe_l point _r too.riLing a public eduonllon c_m]lalgn.

Costs of Eltxchopox'_tl(]lls I_ro not IIOOunsar[ly largo _G0.00Q n]_nuillly fn _glo.._od

_nd $300.000 curr_,Uy In NOW York City) but m_y novnrtholeaa Im u retrain on limltocl

r muzl[clp_l I_udgets. Both Now York City _nd CIl[oago plan to _lso about 40 to *_0 ln-

¥ostJgator_s fo_- noiso onXoroomont.

Zoning and I_uildh_ Co_e_°

l_cluslo_ of ]lolmo st_ndnrds In zordn]; ¢odoe le gonurally recent. _nd most Ilru not

wol| oxxi'orcod. Mn_y cltlos with quantlt_tlvo ,olso limits In zol_ln._ codou hnvo I_o m_aur-

In_ (_rltxlpmo_l for oll_rc_ernor*t p_rposos_ a_l Ihoro la u_;*_l_a ,eod fo_" ._llcl_lJ_ I, _or-

mtdntlng workahlQ ml_lax'ds. StztlKl_x_da nr_ uso_l _r p]l_nnl_f_ _d zon_r._ commls-

a_onl_ [11 _loreonln_ IXppllcaxlt_ fo_* i_lduBtr_| ]oo_t[o_s. ]P'_V*'oll_u_ how ]lcd_o at_lnd_rda

In building ©od_s. Now York City hns thom_ but no l)ulldIn_ comploted ,odor thu _ow

coc]o havo Y_t L_o_I _ecupled.

Con$1_uc_/on Nolle

Exporl_ce '.v/th Joca] colllrol ot constr_lctlo]l r_6o _s larg01y r_trJctod to curfew

|aw_ whlc;h _ro ofte_ x'o|_(_d on _ p]o. Of coilvonlonco_ |)llx't_o_lurl¥ w)t_ Fo cl_yLlmo

trnfrJc is n pl_blom. Thl_ J_ or*_ of th_ hJgKosl J;;tpS In ]OO_tl _OlSt_ control*

T_ rondox" _s ;'o_rx*od to dut_llod testimony o_ t_fs _ohJuel g[vo]l ;it ]_PA ho_rll_s
hold In Dzllaa, 8nn Francisco, and Now York City.
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SUMMARY

Tt_oro aro _omogunoral ol_crv2flons that can _u mado ri_ardlng thu law_ and

rol_lato_ aohomoa for noiso itbatomontant] contro[_

• With regard to aircraft noiso, Ihoro Is a Jurl6dtctlon_ ilrohlem.

• SLatestntutas exhibit laeroasodIoehnlcnl proficiency In underalmtding tho

ovolvlng technologies for nole_ucontrol aa compnrod with city ordtnanco_,

Howovor, Rtat_s arc ¢onstralnfzd ill many Installcos hy Fcderal preemption

of file rcKulalory flold (nn oXlmlpic butng Mroruft) or conflicts wRh Intcralatc

oomnlorco m_tturB or othoP Fudorn_ con_tlIuflonal powcrn,

• City ordinancua aro, Insonoral, vague an_toehnloallyl]aficlenL IInwnvor+ ea

Um a_,_canossof the ilo[_u prob]om Incroa_oe, .om_ city ordinances ara bo-

coming moro 8ophIBUcatud through G1aus0of obJucRve_t_mdardaWith ducibol

lewl_,

• Tito _ogr_e aro bocomiltg Inoro_illlllgly llWOIvad in tilo ccntrovur_lo_l ovor

noleo ¢_olltrol. IngOl_ur_lt howdvur+ prlv:tlo ousts for monoy dalnagc_ Imvu

' noLaocompllshod a groat delft rugzlrdlng norm supprcsllJoa,

0£1o a_ Iho ilrin_or pz_ob[oms ca tllo _t0to a+ld Io_._ I_+_[a o[ gova rnrnont _s thai of

onforcemcnt. In gonoral, nolao statutee, no mattar )rowwall wrllton, aro rundo_d

_noffoottvo bcCaU.u moat stn_o and local _lrograraa are Insufficiently funded and _taffud,
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CHAPTER E

_# GOVERNMENT, INDUffrRY, PROFE_.qlONALAND VOLUNTARY

ASSOCIATIDNPROGRAMS•

FEDERAL GOVERNMENT PROORAMg

IW TO all,coyer the prolelll extent of Fsdel_l activity [11noise abfitstnsnt and control

and to nccur0.tely assess lhnt n0tivDy, the g_¢lronmenl_t[ Prot*_ction Agency's O[flee

a[ Noise Abateme.t and Control conducted _.'eurvey of Federal agencies and depart-

roslliS. OI1 ih_ _SlB O[E_'OET_Ii_SigO ahd authority, thO 17 affonclesand d0_l'tmcrtt_;

"*v0rogrouped Ir,_ three geal_ra[ c_ttegortha acoordlttg to retative rilagaltude of prsgnull:tl

etgnNicant, moderate or minor, it vmn found t_t tn addition to the gnl'lrcnment_i

Drotectter, Agency, dep_rtlnlunta with slgnifta_nl involvement In no(no inchtded:

1, Depdrtme.t of Defense

2. Neaith, EdueatthnandWslfaro

3, Housing and Urban Depertmenl

4, Dep_rtment of bader

E. The NaUor.al Aeror_utica and gl_ce Adrrtlslstratlsn

E. DftNrimsllt Of TrzlnBl3ortat ton

This Chapter Is based sn data contained in EI_A Tccsulcal lnfor,mRo_ Docuntont_
NTID300,8, '*State and Munthliml Non-O0cup_tJcnal Notht* programs;*, NTID300,9,
"Noise Programs of :Professlorla]/induBirthl Orffanlzatior_s _ Un_versities t and
Coliogem;" nn_lNTID300,10, '*Summary of Noths Prograras In the Federul Govern-
mont." See Appendix A rsgardthg prou'uromonl of thLs soorce m_torJrt_.
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Ag'ollclo_havinl._moro modo_Rlo ]iro_"ramB_[ro;

1. l)cliirlalent of Atfrlculiure

Q. I)eparlnlmll Of Conlrnlir_o

3. _oner_l Scrvl_cl Atimlnlst_lloa

4. Oelx_rlmont of thu latorior

5. b!atlorull #Jclclico Foundation

6, The Posll Sorvleo Cori_lilliiillOll

Fl_llyp llgonclos rol_rtlng rolaiivoly minor program_ worm

1. Alcnllc Energ3' Commission

_* Podol_l polor COillmlliqoil

3, Stalo Dep_rlmcnl

4. _'OflllOBilc_ Valloy Authorlly

_, Trc_iiluly Dclllrtmi_nt

Slinlflcani Federal Iflvulyilllllilll

Tablo 5-1 illu_itraloa thai cixt orit of Pl_doral r ullt_l r ch alltl iklvoicpmtlnt aclil'lly Irl

the noise fiohl, Ticslmnsibllityfautliorlty) andhmdlnglorliBcalyaarlO121alnihou-

,911rll18of iIoll_l,_l. Tho ltcopa or f_dor_l nativities lrichldc_ IhO llroilil Of hlJltriolj COlltllr-

vntloil, noll-audilar)' i_fhJclH I lilr_rlllt nolito SUplira/l_ilUtl _ eolmunity nohla llrllhloNill

and a_nda rtliza glair of llOUlld 1 oililll rhi I equlptnoril,

Tho Environmental Protection Agency {EPA)

Ell,l* c Ell_ihlislittd lilt Of flea of NoI_=oAi_tonlcnl iilltl Co_ti'ol In All¢li I lhTl, Ju_il

'1 Inonillil attar tho Allcnciyl_ forlllailon, Ulldor llll_t W of IlL 91-801, ilia Elil'i

_dmlniatnilor wall atltlloi'lzotl arid dlroclod to c_lahll_lh nn office ot t4olso _tl_l tU=lioIll

and Conlrol (ONAC) Io deal with problemll of oxco_sivc nolao, Tho lt_ilula furlhar

raqtlirod Ilia oMco to prollll rc i1 l'opli pi oil onvlronriloriill[ nolso tar lluhinlaliorl If, Con-

liras_ no tatar than al lic_cmber 1971, lhlit tlo_lililont hllflli_l that r_quirariionl, i
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Table 5-1 (Cant)

$U/_Ir_IARY OF FEDEItAL NOISE RESEARCH ACTIVITY

I FE_UL AGeNCy I Ty_A_D I RI__NII_ILIIY IA_ _AITY_ A_PEOX*F%1__40USA N_)

_1_ I_ _FI4; _FRIj 30CFRI_
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Table 5-I (Cont)

SUMMARy OF FEDERAL NO[SE ]IESEA_C[I ACTIVITY

i
[ FEUML AGINCY [ ' iy_o_ m/, _ R_$_lllkt _y IA_ ;_O_TY) A.JlqIO)(*ryT_ _ _iJ_N _il

•*_,*e.mhm_

I _i_ S_wlceC_Mm I N_INcw_ _ _I_V _TD

T_., ¥_*II*_Z_l_ £a*_ml_t r_l**_[_,_



[It tllo p_o3_z'atlon Of" tlliks _opo_'f, _nlltZ'lIct_l WIUI uni_,ersltlea _nd acouetlc,_i _nl_neer-

it¢_ [[rm_ wi_ro let _r _sB[_nee In [¢_a_]rn_l]inl_iEilzL Gn (Uf[or_tlt napoa_a af th_ nollmo

probIQm. )_lJblJo h_1_'Jng_ wor[_ comlltoLod in m_ljm' c[tloa _luHn._ [ho eiummor iznd ILU-

mm of If)?! in ai_ o(_t to G'nthor Iost[mony [r_m Indu_tThl]i_1_ _iJci_|_tnd _it_lO _._v-

o_nm_nt off[_[als, _c[ontlf[_ i]x]_rt_, c_nnurv_t_oni_t_i, p_b[[c n_i] pri_'_to or},_cni_'_-

llorls_ and p_Lvnto citlzona. _

'T1¢lu IV of Pu_)11o ]._w 91-004 (So.lion 4f]_) _'eql_[ri_ Felloz'nl ni_en_o_ to ci>n_llt

with th,_ Adrnlnlst z_toi" of tho _nvi_onm_nt,_l PZ'oI_ot Ion A_on_y o_ I_l_i _"L'd_'Z'Ont nolso

_,_norn[[n_ nctlv[ti_8 that i_¢_y o_n_titum _¢nL¢[_tlUO or Ii,' _lhorw_ao _IIunlJl)[o,

'_'h_ _nvtr_nrn_nml Prolo_tio_ A_ncy J_ In thQ pr_co_ of IBsuing the _ppl'oprlat_

! Gn_icio||no_ to Imp]_nlont _ho_m _'equlromonts, T}Lo AKurloy h_s hold _on_u_L_[onq with

I Ih_ _on_ on pz'_l_m_i_ i_' GndI_,_n[_ _ _nd _i_¢__bf_In{]I_ _llfo_maI_n _¢_m _h_ aGT_n_

_n _.°(C _ _Z"I_l_ _I_ ]_'_Jnm_n_ _ _ (i_/_ 9_O 1 _'_r_ _I

'_d_ for _n In_cc_n of ,_i_l'oa_]1 _w_on UI_ twr_ l_w_



CongroH IB flow oonuld_rlng noiselegisl_.iton as ;_ i'_lor envirol_menk_.|un_col_a,

Th_ Admthisi_tiontn proposed NoiseControl Act of 1_71provides tot the tallewln_

(See alsoApPendix 1_)1

1. A comprehensive Federmlzndaecontrol and research program, wtto the

_nvlronmental Protectlan Agency serving as the coordL_tor of Federal ac-

tivity.

2. _'ederat ata.d_rda_ promu]g'_tnd by the Envirnnmontol Protectian Agency (or

transportation and constructionequipment, sic,trio motors, iJItert_l comhua-

tton ol_gtool.

Q. A _be[ling system to identifyproducts ae to noise producing characteristics

for _ha benefit of the prospective consumer,

4. A provision prohibiting states and to_lr Political subdivisions from c.tobllsh-

tog t_olae omto,sto_ sto_dard8 whare Federal stondtt rdB have hecn est_bli_hml_

states would bo PQrmitted (and would be onecunlged to cH_bllah) use, opera-

tion •nd movement regulations of uo_sc-produetog rn_chto_s.

5. A broad, EPA-sponsorec_ res_roh and dewlopme_t program to iill ton _p

hi Otoe_ Feder_.l QguhetosI r_sc_rch _ot[vltles,

_. A cempro]loi_s|v6 tOChllJCZt_tlssist_n_o pro_&_, tonbZlthlg previsions /or _

S[S_en on noise or_'orennxe[tt.

7. A vigarou_ and nffocilve enforcement scheme.

, ¥1r_tly, the _nviron_ent_l Protection Agency v,_uld h_ve nuthor_ty to r_vtow

existing Feda_ml Avl_tielt Administration regulations and be authorized to rn-

q_st the Administrator at the PAA to make changes. EPA approval woutd

al_a be required for _ny now regulations on aircraft noise.
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At the proscnL '.vrltln{_ t this last rcvlslon on itlrcrnft noise has hccn mollified In

co.mitten to prooh{r, only for. consultation botwccn the AdmhlistrLttors of tim FAA nnd

EPA,

7he Delz_nmenr ef Def_n_ HIODJ

Noise _batcm_llt offer|!{ by DOD [mve bison bothconsldo_hlo P.ndIora_gs_nd[ng,

Th*{ artned services par tlcu}a rly are involved {n research on n0lso nnd r_oiac ah._t o -

mont procedures. The pr{rm*_ry I)OD thirst8 Itrc concolttt;ttod In four main *_roaa: {

1. Occu{mtion_l nniso control an,[ hsnrtng conservation.

2, Oper_ttLon_l aircrsft noise Ah:ttemont.

3. NoI_{o algnrtturo ollm[_tt{o*l In we_tpons systems

4, Conatr,.tction spocif[e_tions for noise contro[p

At preset|t, noise progr_.ms _.ro cu[Mt4ctod w{thin snell of ths Ihrco nllllt_ry brftnehss

Is _oot ttpeclf|eopor'.Itiotlnlreqelramon_. An snumorltt[on of tiless}_ll'_.teefforts IS

cortedc,ed _ _e foflslv|ng_g_phs,

Arrn_' NoLso Efforts. Army nol_9 pruhr_ms are c_ecuted through the fo]low}ng

_ge_ciss_

• Office Of the Chief of En_[qogrs, U ,S_ Army. Th{_ office Is conduct{nff a

study ($_,000) on noise {ndt_codhs;tr_ng{ORB Zt_I{th_ effectsof no{so Ol_the

efficiency of so{d}ors' performance.

• Off{cocfCorpsofEnhqno_rs.U.S, Army, The Corps Off[co condocts i'n-

I{_rch on the centre{ of noise gonsrutlottand lhs spp][e_tlon of _¢_ssuros to

e|iminitto _oIss levels thmt |flay have ndt'or_o offcc_s ulmn ]lu_-_n {{oinKs.

Current [nvostll.",ttions Include work in sstabl[sh[ng crhcr[a for the Ioe*_t|on

of car|sill fnilitary _ctivitto_ ro]at[vc 1o residential areas and the flies|tries- _ '

tion of c_u_os of noise pollution and eo_troi cl'itorta d_l'lng construcHon
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anttvitiss. Fiscal auppurt for nnise-related work "#tthin thu Corps cannot

determfoed, No pcrsc_r,_cl ire _pe©lflcally aaslgned to uol_o control prck_ram_,

• Al'rn¥ Medial I_a_rch and Dnveto_ment Command. 'Fht_eomn'kltld conducts

10rograr_tla_d r_a_.arch con_er_ed wtth _lorn_ll_! effecta _f ncisej notba rc-

ductfona_ noise expoaure, and the phyaislo_ica! an(l pBych_o_ton! effocts Qf
It
! _oiN. Current programs l_de trau_tio oriRths cf hc_rln_ los_esl _lLdi-
i

i tory perception _mdpsy©hoi_hyBt_!, _t Ihe nvt_tto_ _udlo_etry pro[Ir_m.

The cperatthl; budget for fi_c_l 197_ is $4_,_00.

• Arn_ E.vlronme_ta! H_lfle_e AKe_ ¥ a_d _vl_onmc.t_l lle_lt)_ En_,tn_rl_

_ervleal, Both a_onciee conduaL pro_m_ to _tsattro the _ea]th of i_onnol, i

Curront progr_m_ _nc_ the It_tt_tng Ca_erv_tl_n Program foz' th_ _urv_U-

L_nce of cccup_tfot_] he_rfog |ores _nd _tudlo_ o| cffoct_ cf hOllO o_ indi_'l_Ju_l_

at military inat_llatiatm. The oper_ttn_ cxpe_diture_ for tho _ot,c i_ro_'_m

c_ot be detorr_thod.

• _.r_v _t_torl_ (_ol_rnnnd. Ulster L_[i Co_nd I progr_s _._d rege_rch _.rt_

onz'ried out m_der _o_ract for noise reduction o[ uquipm_,t _ rotary wfo_ _lr-

_r_ft nol_e roductlon, _zld hur_m c_p_bflltlos. _xpc_diturcs for lls_l 1_72

._.[z. _Fo_ce Nol_e I_ro_nl_, The Air Fo_'_e cQIlduc|8 rel_.pr0_ unllt_r _tlt_r_r[ty o_

_ectton BOIl, Tltl_ 10, U.8, Co_io° Program _ctivitlea _u|_od to nol_e thcl_de th_ con-

aor_tthn o_ bo_rthg program (AFn 16_°_; II_rdou_ _oise _xpomlre), will1 _n oper_t|olll_l

ezp_ndlthre or $5091_0Q for fis_ 197_, R_oearck programs _r_ con_u_tod _t th_Acro

propul_lot_ L_bor_tory, th_ F|l_ht Dymzn_c_ L_boratc_y, the 6570th Aero_l_ce Mcdl_al

Rel_ar_h I._bor_tory, _nd the W_apon_ l_borntory, all isborz_tQrle_ of th_ Air F_rcc

_stem_s CQ[flmand, Cc_tntc|ed re_e_h _ n_ttht_th_d by th_ _.tr Fo_e offtct_

5-9



/

I of Bcionliflc Res_reh. There are no l_bo_toHea presently devoting hill resources I.o

noise ]'¢q$oar_h, Less than 3 perc(int of the tom,] rellources of laboralorlos having

i noise reaaaroh programs Is alloealed to that end. The Office at Scientific lle_ear_h ;
J

conducts resoarchonalreraftnolBogolloratlonproc_sBos. Estimated ftmdlng for the i

project Is $80,000. The Flight Dycalmles Labozutory is conducting development work

on afrelllft acotlsUea, including noise control Wllhia vehicle let eriorn and son[o fn li[-._ltl,

tCflh curren| ox,_J.dituros of $200,000 per y_sr. The Aerospilev ittedlcal _escarch !

_.o_orzttor,y _o]ItIgg_ ros_rch on the uffue[s o_ 4"loins eli ._tli" b'orco _ersoflnoJ. _poo_0,1-

lzlng in h[oacottstlcal ro_lc_rL?]l, thitl t_boratary IS nnJqtlo nmong Fedepllfnoise ro-

soarchpragrams, I_xpondlturasforsuchrosectrchare$410,oooporyoar. The;tara

Propulslon Labot'_lor¥. with cxpendttur0s of _175,000. is _aneurncd w_lh no[so _,_le-

rnunt in airen_ft prepulnlon ayslemn, 1'ha Air Force Woal_ons Laboratory Is r0soareh-

fng eompulori_ed ItOfllo oxpo_t;lo forocatltlng_d has oxpe.lgtures of $80,000. Total

oxpstldJiures fez' rusoareh are _1,255,001}. Addltio/mlJyp Ihs Air Forcu hits n program

for [he development and avquislt!on of sound aupprotlsort_for groulid runup of Jotitlr-

craft onbqnes , _lsworki_Jdon_entire[Fbycontrac_alanexpondihlreof$4,BlO,O00.

• NflV_ NolsO Program. Th0 N_vy noise a[_liunlcn_ppogl'flnlconcerns alrerltftand

related ground facflillus and equipment and is divided into the u rua_ of:

• Nols0 r_dll_tion of oporntlng n/rcrdft.

• Noise suppression for ground _nup of unghlss.

• Noise suppression fro' overhaul and malnter_nce tssflng.

In _dd[tlon, _/n _XllJOl_to _ devalopnletlt progl'dga concerning a _omi-porl-_hle noise

lauppreasor for gall turbine en.qino_ is ulldarway, A contract for $1_7,000 has bean

awarded for the vxplaratory dsvslopment program in fiscal 1072.
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Oepartme_t Of Health, £ducarlon and Wo[fata /HEW)

The Oeeul_O_Z! 8_ foty =rid Ilea]th Act provides zzuLhorlty for the Natlon_] [nstituto

for Ocvup_ttor_! _W and ]leatLh to =ndez'tako res_rch wtt_ 01o o_)_tlves of: I,_l

defining oc©upQt]oz_z_ nols8 limits for consoz_lng h_z_ng. (b) assvsslng |ndustr[_] no|_e

e/teets on ovez'aU health, sa_ and per_rnz_nco c_p_bl]lty, (c) coneidvr_g cllf_ren-

tL_] dL_osos of no[so-induced hvaring loss ease_ and (d) trainLng and d_monst_lun

projects bc4zx'[ng on |_z_str]_l noise contro] and ]1earing cor_z_'zttioz_, F_4nd[n_ foz"

thes_ z_Jorted activities in FY 197._ wl]l be In ex©ees of $40_, 000,

Likewl_o, thQ _tiona_ _t_t_te of Health (NI]]) is vested with _uLhority to con_ltlot

ros_r_,rch in tlo|_ all part of |t_zbz_zd zz_[sslon Lq ho_]th. NDI s_nsorud studio_ ;zr_

b_lnl_ condu_tvd l_ rge]y on t_o p_lotok'lc_| me_anl_m_ underlying n_ls_-[nducvd

h_,rl4_ " [osB a_d _z_poc_ of _peech p_rception In noiso _ro_gh gl_,nt _ tot_][nl_ llo:zz']y

$1,0Q0,000 gw_rd_d to w_oue _lvereitlos and ]aL_z_torie_,

HEW conducts i_ hoar[rig consez-'wt[_ progp4 m _z' [t_ own employees z,_ i_rt of

lt_ a_cup_tloz_ hea[th _©t['v[tles. _zog_rn ob)ect[vos nr_ t(_ _,ss_s a_l i_mow

haz_z_,Jo_| _olso _ot[rcvs and othuz'wt_e protoct e_ployev_ [z_m _dvor_v iio[_1o c/fvcl_,

O_hor ©oll¢_rlz_ [Izc]ude _ IsoJgtion and u'w[u_tlon of no[Buopx'c_rl_c[n,_ vqu[ilrZlVnl,

C_cu_ztior_l rnedia_l _[dv|tnos dv_crlbed in PL (1_ £/gth Cu_gz_s) und DOD vlrcul:tr

A-71 gowrn the _drninl_tr_t[on of tho pz'o_p'_m,

Dep_rtmel_f of i'fou_#xg ii_rl Urban Development {HU{3)

_o[se ¢_rztro! a_d ai_toment Is not a _p_z_te progz_ rn w_Lhin ]I[TD; ]zo_owr, the

Sacz'ol_z_ _s _et_b]lshod no[_o contro] req_lromvnt8 for ]_U]3 pr_t_ms (]IUD Circu-

• • _r Z390._), NO,B8 pz_b]elx_ _rl_llzg _n housing sito _e[ect[on. stnlctuz_l ch_z_ter[s-

t[_ or '_[[d_g_ _ and ]L_rldtl_o p]a_zli_g, aro lnc]uded, Tzevo|opm_zz_ of comprvh_nsive

_rL_tz IlO1_ Bu_ey m_oIo_os, _etrop_|lt_n _zJ_z_rt zlo[_zoal_temont polic.v



8tudin_. _nd tecb_1 support for epcrutlot_l noise alzltcnloni prog_ms are n1.-Qor

acllvltins of ins d0_artmonl.* Plans for fublro col)sl_eI'.ttl0n include oxlosBinl_ of _o

Comprehensive _rhan Nolso _urvoy Program. measurement Inslr_imont_llo_ for delor-

nzin _g _[ts holes exposure I 81to nolso exposure teclmlq_esp duv(_inpmt_,t of model

ot_It_nce_ slid hai[t[L,_ code sooIIonB. _nd nol_o o_[salon rat_n_ fop appl_llcus a_d

oqulpmonl. Appro_rrmto]y $500.000 has been prog_'4r_r_ed for no|so research and

de_cinp_cn_ _el_itin_ in [IUD for FY _O_

Tbe m_n DOL emphas_ on no_ _ _n two _rc_ The _Isb I_I_ _ont_ets

Act_ wble_ severed _ealin _n£hrds/or oreille_e_ en_g_d In F_d_c_! co_racl work

_x_emiing $1_0_0_ and Tbo _9_00o_p_t_on_ _fety _nd iI_l_ A_I_ _x_n_tn_ _c_'_e_

_ge to _l [_inc_ _k'_ged in inner, tale cemmor_e_ _ork_r _po_ure _t_durds

tl_dcr tb_ two _etd _t_ _d_nI_l_ T_re ar_ _pprozlrn_t_ly 80 nllllle_ Amo_n_ lore _

po_In_ the work _rce_ Ib_ ov_rwh_Im_ bulk o_ _c_o [s _om_how e_g_l _n in_e _sto_c

eov_red _n_r _e 1970 Io_i_]z_os_ |_br_l_tlen_ _l_t[_ no_o _xp_re e_ _rb_r_ ._ero

Itegiater,

NaflonM A#rOnauti¢_ and Space Administration (NASA/

The NABA (aswuU as its predecessor, NACA) has been deeply involved in alreraft

nt_Ino research for many years. The FiSCal Year 1972 prag-fsm includes contract _nd

in-house rosmroh t_tall=_ $25 mllllon in the nraas of l_ducUon of alroraf¢ noise n¢ the

source, noise proim_aLIon, affects on receptors, so=do boom, and approach trajectory _.

modification, Of this tc{al, $12,6 million is ccntr_ctmi research. $5,4 million covers

A noW.hie example of ino Department's aettvlllea is lha issuance [g _.97 J. of Its "Noise
Aeaosamont O_:tdeltne_" to be u_ed by non_chaleal persons to assess p_asunt and
futtl_ r_J_.e exposures o[ housl_ S[ios.



t_t oqtHpmont a_d lnstn[m_nt_tion for Iho ill-ho,Ho K'osuttrch t nnll $7 million is hu(]-

_to(I fur ros_rcll _n(l pro_l_n n_n_gomant (o}lL_f]y In°_l_tL_ l'oso_ru_ nl_lll*_l"

! cosl_). Constn_tton of a new aircraft no[s_ r_dUcll011 l_bonttary l_ un(tel'_v_y ;11tllll

! NASA l_n_l_y ]tos_ rc[i Center. _d t_o l_ho_lory, co_t[n_ :lb_t $_. _ Inl[It_ll :lLid

_b
C_l_b[lity.

ues UIl'o_L_h Work sito survtH[l_lxloo _nd ,ud_omot_'[_ t_t[n_ _t_ppItln_nhll_ hy _llt_l'z_l

modic_ 1 p_ot ootion.

i

|n ac_o_n_o wlt_ t_lo Dt_rtr_ont of _n_llOrL_lor_ Act of 1_6_ (_oI_. _-_?_l).

Socl[o, 4. DOT IB on_d ih r _su_h _nd _uvo|opm_nt _o[_t_ t_ t rnrt_po_ II_n

tifl_l_n of _tc_r_t by t_o Fedu_| Avl_tto_ A(Inltnt_tt_-_tion. _ _e_lrulu olfic_ ill

Nots_ Ab_mlnont _dm[n[_o_ _ho h_ pl_m within DOT. It_ iIr_l_tm_ it_ _(_n-

hollo _u_cos_ 4. dov_lol]Ln _ m_th_mntl_tl mo_t_l_ _1' u_timiLtlnlt _o_ _nl_ uv_lthl_ll_n_

c_udu l_vesli_t_on of t_u_{_ _n_[_ no[_ _md j_l nots_ _ _'o[I _ th_ dowlolllnunl (_f

m_l_*u_mont _q_liimon_ _nd ilrocodu]_s. Twu,ty i_rc_,t of th_ olf_cu_ bm_t t:.

_p_n_ In L_ uHlizlction of tho _chn[_l c_t_)Ll_tlus o_ t_u _l_m_p¢lr{ltllnll _'_t_lll_

_rch o[ mo(:h_tnlsn_ of hollo /_on_nt_ton in 1_ un_lm u_h_u_L V_ _'rOL uLrul_t[L_ _ml

I_t_m_i ouml_l_on un_{_.
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l_vludvd within t_o DOT rvnear_h and dovvlopmvnt offor¢ is qla¢ of Ihn Fodora]

Avht riot1 Adminl_t r_lior_ In wh[¢_i _lroraft hollo n_ppresslQrL and _Ldvorae o/f_ots of

sonlcboomarehvavilyomp_sizod. Expenditures for Ibis progrum total $3 o15fi,_00.

FLIt_LIy, tho Fodt_l Ilighwa¥ Allmlnlstt'a(lon con(lucia a hollo rosoar_h program

who_z_ ecope [ncludw tt_t/'[_ t_oi_tJ mtaasuromcnts, evn]ualion and abatement. Expendi-

ture8 Ior this effort Iotal $1491000.

Mo_z_rate _d_ral Irtvo[t't_ment

TIiv USDA |_ engaged in eight _l_cifi_ noise reduction p_ogram_. T_o overall

obJ_v_ivo cff tho_v p_zgrarns la to d_tctr mlno no,so ]ovol._ cnt_r_tit_g from ztgric.]i_z'a]

ttottr_o_t. As n i_zrt of thit] e(_ort, LXSDA c_¢ldttct_ ro_tvarch On noi_o propz_tion and

_ltelluaUon from vegoL_tivo a_rov_ through graltt_ To_liag _2_0_000 to at_tct _griclll-

tur_] oxperlm_nt _t_tlons. AtZthority for thl_ re_earch 18 lo_ated _ the Clark-McN_ry

Act of 1_42; t_o Mvs_e_nvy-Mc_s.y Forost I_acarch Act of ID2_, and tho Agricultural

_xporJme_tal Station ISmith-Lvver) Ao_ of ]95_. Morec)vvr, USDA and th_ U.S° Air

Forco p_rlicl_tod L_ _ muttta| rose.rob of fort on lho ef_ct_ of _ol_tv on c2_l_kont_

cows B _nd s_lttt,

W_thin DOC, ros_r_h and rnvaluremont pr ogrv.l_ in acoustic_ ar_ conducted I_

both Iha _tlonal i3urvau of St_ndard_ (_BS) and tho National Oveal_iv and AIrnospllvz'[c

Adminl_tratlQn (NOAA). Only prngrama of lhct former" d|vl_lon, howo_'or, aro specif-

Ically dlroot ot_ toward nois_: a_ttemvnt.

WItllIn N/3_, lho Ia_tit_o for nanI_ Stancbrda (In_ is cu_ntly Invo]v0d En two

nolav - _dlatvd pr_loots;
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1, An tnvcst[_ntton Qf revorbcr_nt eQgnt] fields with zmaim o[ developing now,

|mprovocl mcthnd8 fo_ moa,$_trcm_nt Qr Bountl ab_crption a_ll Motu_t[ powcr In

_cvcrbcratloh c]_mbor_,

2, A s_dy cf current racthods [or m00.aqrintc th_ _ublcct|vo factQr_ Q[ [oul]nca_l

nois_rm_8 _.hll _llyanco and tho dcw[opm_nt of nelv metbolIB for" s_lJ]cct mc.'t -

B Ur_l_'Jnt.

Z_ _l]_lll[Qn to tllo'_O t',Yt_pro_r_mB, [I_S 1_$c,|so c nkllgcl] in t_sic r_'_ rc}l Lnt_lullLn_

t_c t[o_'clopmcnt _nd _t_llt_rd[_,_t[on _f cal[br_tio_ pt'_c_dttr0H foz" _l'lou_ ,_ouni[ _c_._

et_rin_ _quipracnts, Addltton_tl¥, tho N_lona[ I_r_lll cl _tandnrd_ in _ J_int _fort

w[t[i tho I_GT h_ uad_rt_,_n ro_Qt_r_h on ttu_k t[r_ noise, It hltJ _1_ J_ln_d _.,_t[i _[UD

o_ _ pro_act cp.i],_d _'Oper_,t[or_ ]_re_kthrc_[i '_ to m_uro not_Q I_v0[_ :zt [l_l(_[n_I

"rhc ]_ure_tu _R _[_o cono_rnct] w_th p_,_elLger cc.r tit,) noise _Lt_lh_t_ m_llc [n_,L!_ t[ -

i! char_ctcri_t/c_ of tcye _d of pceta[ n_ail _ortt_[_ raLL_in_s,

&l_o undor NBS_ t_c [n_titute fo_' APi)lic_l 'roc_lnL_]o_,_ [_ c_d_cllll_, a _'_rtcty o[

prover[ I_t rflothods [8 ctnph_lzed [_lh for _a_url,_ _Q_nl] tl'_h_m[ssl_,n _d f_r

In _.t]d[t|on to _h_s_ dirc_t rt_sc_rc_ projects, N]_$ pros_lnt[y bar a "*vct'k|n[_ Ilull_c_

cf o_l_out $46_,_00 fo_" progrr_m_ _pon_0red by tithe other a_on_lee {Lnc[ulitn[_ F,P_'t).

Tho current oper_tin_ bud_{et i_ $500_0_0 o_ wh|ch _.ilpro_l_tcly $_Q0,Q00 l_

_pp[Iod ti[rootly tow_rtl _O[AC _b_to_cnt ro_$_*_[i, A $2_010Q0 I_cl'_z_u In func[[ni_ Is

rcquc_tcd Ior f[_c_| 1973, w]llch _votl]d t_]]ow NBS tn cx_lLd It_ efforts |_ _lolac eontl'ol.

Contracts t_,t_[|ln_ $41_00 h_vo bo_h negotl_tcd wit)l t_r_ pr[v_tl_ orh-_r,[:_tl_ns to ol_-

_[_ data re|_in[_ to nol_e [_ ]_urc_ean o;w[_*onmcnt_ and [o _t_r Lnforr,_ltl_n



eone_rlthg the aeousttc_.lproperties of doora l_lldwl_dow_. _hth _tior _htV_ IA expected

to p_o_de archlthela with _l_bth lnfur_Uon in p_ctlc_l denl_. BOC h_ no nuthor-

lly t_ t_o area of noise regulation or ccrtifiV_llon,

General Services Admlnisfrallon (GSA/

The n_gnltudo of QSA opo_tion_ requires its invlusion in thie (Bscunston. Although

it has no (orrp._l noise abatement Ilrogr_ml G8_. Is d_voloping nolao Jthatement proce-

dure8 for corllllllctlOn zllld demolition netivtties.

i hfuxlmum nnund level criteria for meoh_nical Imlldthg equipment worB oalablish_d

i In t970, and are tho|uded in specifications for major constrUcBon proJoet_, Thee0

: levels ere more sthingent than those eatnbtthhod I_y the DopLctmont of L._bor under the

00eup_tthr_l 8alety _nd llealth Act. Cotmt ructior_l noise currently 1_ bethg menlt e _d

II Ulo Bite of the butldlng now under co,struetthn In Phtladelphln. P_.. to dothrmlne

poealble _rithrl_ for future development of nolso _b_tomonl _tandards, A_ f_r ep_ee

already oeeupiod_ G_A Is cO_llg_o_l_l_' developing sound level criterJ_ to Improve the

• eousti_t o_vironm_itis of L_llldlnsa, F11_lly_ O_ is nmendlng procurement s/_ci/i-

' _ _at[ol_B |0 r_qulro q_[O_O_*produc_._. Thin n_oncy will h_ve a profound Impression in

i nol_rJ reduction Ihro_gh ILs '¢n_t pUreh_sthg power. Ba_. on funds for support of flle_lo

a_llvitio_ w/lfl Ul'Avaifublo I_t thO tl_¢ this report wa_ propored (GSA'S nolsu gtxtlement
i

i proem Is nnt budgeted separately.)

O_partm_nl of t_ Interior (DOD

Thin _gOl_ey ia ctt rrentiy fuvoIvvd [1_conducting thre_ specific nc.18e_ pro_r_ruz;,

1 l, An FAA funded proJovtfor monitoring the frequency and charactorlatleeof

i sonth boo:n_ in cort_tin mtithnll par_. _, i

2. A Bureau of htlne_ Instituted training prog_m for h_spccto_a who '._ill survey

noise ¢ondlt tons in inlnos.
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3. A r0soaroh program Insthutod by the Bureau of Mines and ]lgW tn study noise

problems t_ minus and rolaivd healing thss suflcred by mtoerg. Only the

Bureau of Mines program has been _peciftoally b:ldgvted for noth_ al_att, mcnt

lind centre|. Esttrr_tos thctodo $49,000 tot ro_ourc}l _nd $19,090 tot an

acoustical research inventory. )'_luro E431 program plans In the noise field

• are _lm_st entirely limited to thin progTam.

DOI ]egislativ8 authority for nellie rcau_lrch together with rv91J]atic*ns for the f,r-

thor detlnltthn o[ that authority arc conthinod In; The Federal C_I Mine [[oalth izlld

Safety Act of 1960 and the Act of May g8, 1936, and rebnJhLtions found th 41 CFll 14;

fi0 C Fr{ 4; d9 CFI1 1; fl0 CFH 1; 49 CFR 2 and 30 C FI_ I(F) (Tt_).

National _fence Foundation

From 1998 throu_l 1971. the Found_tth_ funded equipment purchases Ior nnl_o re-

search amounting Io $99,200, The Special P.ngtheering Progrnm directhr zzlld h_s sl._lf

spe_ld about 15 percent of their tim0 on acoustics a,d eels0 control. Time is ainu coot-

mitred to the noise art_ to the psychobiology and nouPobtoth_ pro_p'nms, Sthdiurly I

v. number of projects ol_ n_iBo rolc0.rch are funded through conlraHs or grants, Total

re.earth cxpe.ditures for noise projects in fiscal 1971 wore $17:*,00o. Whihl n_ pro-

jectlons for future noise research have been erode, the I_ounthttien h_s slated I_tt IL

expects to fund addittor_] pro)ect_ in _ois0 problems _l_d acoustics,

The Poffal S¢rc/ce Comml_don (PSC)

, Th0 newly formed PSC L_ currently tov_lved in three specific programs Ilu_lgltud

to reduce noise in tile workroom area. Two rusenrch projects aimed at ldontl[ytog

exlstthg _othe soft r©es_ determining noise ahath nicer proeodures_ and t_pio_0nlthg
i

v prototyPe modlfl_ations have beelt i_itia_d. On a trial }xtsls. specter Postal 9ervtoo

_peclflc_tthllS have b0o_ i_sued on the dovethpment of new equipment to ensure theft
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operator noise Iovc]e do net exceed n given ]eve]. Expenditures for [xlrsomlel and con-

tracts amounted to $25_,Q00.

•PBC has no todlvldttal _esJguod to rtol_oabatemertt progl_t xns on n full t[tae Lqs|s.

Moreover, I| ropert_l no lagie]ative roquIrtlmenls and elates that fLttlzronoise control

plan_ will depend largely on the r_sulta of current projects.

Miller Iil'dOlvement !

Atomic E_rgY Commission[AEC)

In the preoee_ of oblalalng Itoonein/." for a nuoloar power plants, the AEC, under

pz_cedures iHuecl by the Director of I]o_.ll_ttona, provides asatiralt¢o that noise Is i

oonsldored, as required by Se0tlon 1_2(2)(o) of the Natlan_] Environmental Act of 1969. !

Other t£_n this, the ABC h_. noa_tivtt_e_ related directly Io noise control

FederalFo_e_ Commlulon (FPC)

The PPO_ In the exoz'_leo _f Its nuthority for lleenslag bydroeleotrto preje_l_ and

other power-generating _ources, cone[dote noise as an0nvlrolzmenta] f_tctor.

Departmentof State

The Sta_e Dotxttrtmentl in Its gener_xl nllsslon as the lastl_ttoJ1M ropro_;en_allv_

of this nation to forelt.ql coufitrl0s, hail wide_praad oo[ttadl_ with forolglt govort3ments

O_environmental r_at_era, 111c]ulllagnel_o, hddlt[ohaIly, _Iato In_onda to work closely

with the G_ to determining andenfor¢tog nol_e level tothrances for facllillot_ it u_oa.

TesneLceeValleyAuthoHt_ (TVA)

The TVA Is planning to und0rtako a _tudy an the effe_te of f_e turbine generating

plants on community noise ]avoid, ;o be funded from the General todu_trlal Ily_done

budget, TVA [stands m d_volep _an,_trds and orllorla for use by dea{gn and op_raltog

organl_ttlons In comnlun_ty nois_ Control. An expo_dthlr_ of $45,000 for fiscal 1971

was ro.0_r ted /or _ommsnlty nol_e el/or tg antinol_o mea_g rtog thst runlenlal_on.
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_:_ T_asla,'y DeP_tmtnt

The Bureau of the Mtht reports three sources of external noise gel_eratlen causing

public eomplatht:

1• Molting funmco exlmusts st the Phithdciphth n_int.

ii 2, Roiling mills at the Denver mtnt.

. Presses •at the _n Francisco Assay Office, where coins are eurre_dy minted•

Tile Bureau roporth a cotltth_lsg, tndopendsnt effort to solve these p_b]ems.

Research Aclivitllt *

Of some $34 ndillon expended by the, Federal agencies In fiscal 1970, approxl-

raatei¥ 78 percent, or $26 Ithll[ol3, went for research and develep_tettt, Mo_l of this

,1 resettrch has been on alrcr_ft noise.

'The folthwthg Rst of I_aJor Federal laboratories thvelvod In notes and noise-

_i related problem research shoutd serve to indicate the nature _tlid oxc_nl of Fvdur',tl

agency research involved,

l: • Deimrlmei3t of Asriculture

: 1. Agrthulture _nst_esrthg Research Dlvthisn w Bethesd.% hL'_ryland

2, Forest Prod_ata Laboratory, h_tdthonf Wisconsin

i_ • Dei3_rtmsnt ofCommerce

1. Environmental Research Laboratories, nouMer, Colorado

" 2. thst4tuth of Applied Technology, NBS, Gaithersborg, hthryl_nd

3. Instttut_ of I_sth 8thnd_rds, NBS, Gnithsrsburg, hl_wthnd

:_ 4. Natthnal Bureau of Sthnd_trdB. BO_lder. Colorado

5. Wave ]>ropagittlan Labors.tory t ]3oulder, Colorado

i.

A detailed llstthg of principal research _etlvtties at times l_bs is conthlnsd In
NTID300.1_.
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• Dep,_rtment of Defcn_o

I. Air Forco

(a) _IghtDyvamlc_ Laboratory.Wrl_t-P_tter_onAF£1.D_yloa,tT_Lo

{b)Aoro PrOllUlalv_L_borntory.Wrlghl-_tttorBonAFI],D_yton,C_iIo

(v) Aero_pac_Mvdi_nlRe_arch Lqbor_tory,Wz'Ight-P_¢lersonAFI_.

b
D_y_on,Ohlo

(d)SchoolofAuro_pacoMedlelne,BrookHAFB, Texas

_) Wo_pons L_bofatory,KIr_InndAFB. Alb_quorque,N_w Moxlvo

2. Army i

{_) EnvlronmontalIIeaIthEnglnoerlngSorvfcos i

(b) EnvlronmontalltygloneAgoney,EdgawoodAr_ona].Maryland

(c) HumanEngfnuorlngl_boratorlv_.AbordeonProvlngGro_nds, i

M_ryland

{d) _fodlcalReao_rch L_borntory.F_rtK_OX,l_n_cky

{e) NntlvkLaborato_o_ N_i©k, _Ig_sa©h_ott_

S° Navy

{a) MlsJiloC_ntor,PC. Mu_, callfo_la

(h) N_v_IA_rosp_ModicalllosvarvhLabor_toD', I_annse_olalFl0rlda

(v) N_v_IAlrEi_gtneorlngContvr.1_hiladvlphla,pvnnaylvanl_

{d) N_valAfrProlmlei_t Centor

_) N_wl Modlcal_bmarln_/_e_oarohCentor,Grol_nlConneetlo_t

(I) NavnlUnd_rsoa_sea_ch and DovulopmontConfer,_an Dl_o_

Callfornla

(g_ N_va!Undar_o_Warfnr_Labor_tory,_ad_na, C_Ilfornla

(h) _hl__oavarchand DevelopmentCantor,Washt_g_n, D. C.
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d;

"I I National Aoret_utios and SF,_eo Admln[mtration

I_ Aries ]_ese_reh CentoI'_ Moife_tflt_Id_C_tlifornIiL

2, FlightResearch Cen_ar,Edwards, flaliforni_t

3, Jot Propalsion Laboratory, l_as_datm. California

4. langley Research Center, llampton, Virginia

_* 5, Lewis Research Center, Cleveland, Ohio

G. Marslmll Slmee Flight Centor_ lluntavillot Alabama

• Public llealth Service

1, Occupational Ilenlth l_$e*arch and Trebling Faclltiy (I)115)_Cincinnati,

Ohio

e Department of 'Transix_ fiation

1. Civil Ae_omedical Insti_top Oklahoraa City, Oklahon_a

2. TrdnspoPtaUongy_tom_Center. Cambridge, _*ias_¢huselt,q

Aitcratt Rosearch

The reduction of aircraft noise and US _uppression at Ihe _c_lrcc were inwstignt_d

in FY 197X by NASAaltd the Dopartraents of Defense and Transportation. NASA fund-

Ing in FY 1971 _talad nearly $21 mllliont of which about $1 i. I million t_.m for contract

research, $3,3 zltillloh was fop t_lt equipment and lnstntziavzltaliaa tot the in-house

reneareh, and $6.4 million _s for reso=reh and prod'ram n_n_gomom. This program

intflt_dod research in _ourco neLso, xzolat_propagation, receptor noiae, Conic boom,

and approach trMectol_ modiflemlorm.

OIh#_Nolle R_=_amhAcliviri_=

The remaLq_g ext_nt of l"ede ral proge, t rttactivity in noise eOlttrol can be hrio fly
! •

summarized. Tile COO, IIUD, and DOT. as well as NASA_ conduct research in areas

aueh as land use planning, high spe_d equipment noise reduction, metropolltah noiao
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abatomvnt, a,d noJso L_ _[l([lltg mtr_cluro8. Wnrk |_ _]_;o boLnR _rrivd out hi nuhwny

hollo, urban vohicu]ar nn[so, and lifo _coustica.

In 1t)71. DOD Sl'.On t $600_ 000 rnr rose:_rch on Ule _rlocts of hollo on hu r_n b(_[.gs.

DOT _ld HEW spell _40.000 and $200.0(10. roaJ'_ctlvoly, o_1this _nu;'_| prob[(_m. [it-

c]tzdLng a _tudy of th(_ psychological ofroets of vontlnuo.s nolao expoauro t [mpulsIvo

noiso, noil;o alld Fur_orrnanco. accepL_b[][ty of nircz'_ft I_ol_o t _nd other roLltod _ub-

J_cts.

h;torag_ncy CommJtt¢_l _ld Stud_t

_r]y at tulllp[s lo _zchlevo _orn_ rn_aure Of cao r._it tlon on a |_dora[ ]ovo] _mong

tho many _1o1_o_b_lement progr_nls ca_o in two _r,la: studlu_ an(] Lntor_ncy com-

mitt(_es. I:1 tho _rnor _ru;t_ _vo r_p_rts woro o_ _rt[cul_ alkml_[canco. Tho _c]x)_ts

woru;

!. i";_lso - Sound _Vltha_t Va].v. cordtn/ttoo On F.nv|ro]lmonL_l (_t]lty o_ Ih_

Fod_l CaU,cil for Scl_nco anti Touhna]o_' (Soptombor_ 19_).

2. 'Fh_ _oiso A_und U_. _nol on Noise Abatomont_ Cnmm_rco Tochnic_l Ad-

vlso_ _c_rd. U.B. Do_lmont of Comm(_rco (Sopteml_r. 1970). This rop_rt

rocommvndod _o osL_bli_hmont af _n O_co of _;oiao Abatomo,_ within _PA.

3. '_]_n_port_tinn Nol_ Pollution! Contr_l_nd At_ton_n_. NASA Langley _o°

ae_rch Cen_or and Old Dondnlon UnlverBity (1970)3 N,_S _- contract NGT 47-

003-028.

4. Report to tho Council on Envlronmvnk'H t_u_llt_, by an Ad fTov Commlttoo on

NoIso. 1969. Thim Commitleo I_sued rocommcndation_ that l'v_ultod in tho

Admlni_trat[on_e proposed 10gl_lnUo, on nol_o _tow pending in Congress.

5. A Study of tho Ma_nltudo o_ Transportation Nolsu Geno_.ttion and Potontlitl

A_tomont, Der, nrtment o(TransporL_tlon {1970); Report No, DOT-O_A-71-1.
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"_'f _/ _ !_ " .-..... ,,.;,_ _, ¸¸..1¸,,¸¸¸ ._ ._ . • • •

Thor_ are importhnt Iathragei_oy groups conoez'lled with noise, Those the]ado:

1+ CHADA (the NAS-NEC Camndtthe on ]leurthg, Bloaceusttcs and ]_thmoehan-

the). Spenao|_d by the Natiengl Academy of 8eJeaeee, it Lncludes represent-

atives fromaca_m_, IJ_duairy, a_td govorameni. The govorax_ont ergani_-

rices represented are: The Army, Navy, Air Force, NASA, FAA, SPA,

IIEW, NIR, DOT (llighwny Sathty Council). 8ervthes and activities el Cll:kl]A

hlelude; lltorgiara revlews e reports on special p_obiem areas I evuJt_tioxts

: + Of research proposals, on goLng research projects and the opportunity i.Jz" m.-

tual Intoractlort between1 the several agencies.

2. The Federal Cotmeil for _le,¢o _d Teehnologfs ad boc commlltee nn Eii-

vironmenm! QualR¥ Iteseareh and Development, It is in its ]_st pimse and

will prol:_bly bo termlmtted pefore the end of the year, This thtvrageney com-

_ m]tteo thvest/gatod the Federal g_vernmenPs ]arGive/sent (Research and

_, Development and demormtr_ttian programs} In all ar_s of environmental

quaUty. Noise wag, of coL_rso, ineiadod In the Iavust(glxtion.

3. Under the U,_], Public llealth Servlee. the Oecup_tlom,l liealthth.soareb and

_'! Traiathg Faell(ty bag Interagsncy_etivRias, pvinmrRl, v_th DOL, DOPs

I}ureatl of bliaeav.ndroaeat(y, the Depevimcntof_tandards. Mcstefits

_ activity centers upon the o_ahlat[on of he_rL_g losses pro(laced by oce_tps -

:._ tiers] no[so oxpesuroB a.d the evaluation Of now equipment according {o pres-

ent acoustical standards. In the p_si, the facility iv:zs Involved '_'ith FAA In

atudles of the physth(cglca] and psychologies I effects of noise, and of non-

eccopetiamlI hearing loss from airport notho. Presently a study is being

conducted with the I]tffeau of Mines to s_rvuy prevalence of be_rthg loss

among m£aers orpesed to miaiag equipment of assorted types,
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4. Intoragcncy Aircraft Noise Abatement Program: This committee is one of the

few progrnms which h_s successfully thcorpc_tod n wids v_rin[y of s_ncy

interests and authoritiss, Perhaps, It }ms been the most ncflvo of the v_rinus

thteragenoy groups, Not only ths _lrc raft or[on_ed [_roups are rspr e_onted

(DOT t DOD, FAA, NASA) bet _.]so such groups ns the Depo.rtrnent of Com-

merce p Dc[_mcnt of Health, Edu_t/on n_d Welfara, the National A_tdemy

of Sciencoa, llUDand DOI, IANAPwas organized Juataftor tbeofflceof Nolse

Abatement in the DePartment of T_spor_tion _s created (about 1968),

The program in©ludcs an executive group (from DOT) and clot panels (from

wide variety of dcpartrnents)o Undar IANAPPS auspices, much information

on aircraft noise l_as been complisd nnd p_hllshed; rseenIly t it was p_posed

that its scope be extended to include _U _re_s of tr_msportatthn noise.
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STATE AND MUNICIPAL NON,OCCUPATIONAL NOISE AEATEMENT AND
CONTROL PROGRAMS

Th[a dlBeUS_ioR Of Btate and Illurd sips1f programB in hon.-_c0Up._ttiollal no[_O all, to-

must arid control is b_aed on II_ormlzt[on tocel_.ed_ up to the time this report _',11spro-

pared, from 114 of _ DO_BthIo 153 cities having u, pope[aries of over 100,O01) lind from

41 of & posBthlo 53 UL_LOaand territories.

Responllbil A_ln¢lo$

Noise nhator_ent and control has received otzly roeoMiy hro,_d t_tfloNll Itttontlon;

and therefore, 11 Is not _urprislng that approxirr_t_1)' one half of the n_tes and cItiof_

do not have an a_{oney renpon_th]a for notho _b,_t o;nent programs a_l shown in Tablc_

5-2 and 5-S.

Of those _[ttoa and _t.lths that do have _ome type of [iro_t_ roui_nsillIlJty for

L_o_a pl'o_r_I;_ t_ fr_g_ated thz'oughout sever:It _enclas. With _t f_w uxeoptloa_

these p_ogtam_l _re staffed by orl dew.a nd _ p_rt-tItno porllonno[, often havtr;g no

acoullttea_ baokgrottad itl_d dr_wl_ fror_ soy0raf agencies. Porhap_ a8 II function of the

', i0c_| ruzluro of izml W of the Ilolno problems, a grellter percentage of th0 cities, as

_i _0tapar0d to the states, have eI_Lfl¢_ nolB0 progr_t ms and pur_onnel as_ik_l] to thorn

:_ on _- ¢o_t[nuou_ basis,

Cu fir•nil Ptogtsm|

MO_t programs now functioning are d01,oted tel

• Increased enforcement of existing nlJisanco ordLnance_.

• EstabR_hmont of sever.mental channels [o respond to thdivld_tL oompl_lnt_.

• _tudles and 8uryoyB of noise-related lssu0_ in ordur to du'¢eiop enforceable

lawa_ rog_thtio_n, and ord[r_lneos tha_ will include speelRo orlt*_r_ a_d noise

lover eb_.rd_ for f_cJltty ft_d commnnIt F requlromonis.
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Tasio 5-3

RESPONSIBLE STATE AGENCIES & PSOG]t%._! CLASSIFICATION

SosponsS{Ie
Agoncy Nmture of PrI*g r_ m

st Smte. _ _ _ _

300-BOO 11 0 _ 2 - 1 -

900-1,000 2 2

1,000-2,000 6 3 - 2 1 I I

2,000-S, 000 ? 3 - 1 I 2 2 3

3,000-4,000 8 2 4 2 1 1

4,000-6,000 ? 4 3 I I o -

6,000-11_ 000 4 2 " - 1 2 1

ll_O00-lBgO00 15 1 ] - 2 1 I l 1 I

Total 50 23 11 0 8 o 1 2 3 8 ;J 6 5

8-27



The few exceptinr_t sltu_tinns in which Specific noine standards nnd rogulatlons

(as oplxosed to general fiuisahoe ordinances) have boon promulg;tt_d and enforced, th-

e]role:

• Control of blgh'A'ay veh|cuin I" noise according to noise hovel stlnda rd.%

• _estrtotlon of the tlme of day when scbod_led l_Ir linvs may u_o nirport facili-

ties,

• Prohlbltlon, in terma of both snios nnd Use t of spool[in recreational vehinlos

in wlidar_ess _reas,

Re_rch and Tostinll Facllitiel

Those agencies carrying out noise related _ctivities have equipment ranging from

a single sound level meier to so,'era[ eets of oqulpmont Inoludlng a spectrum avalyzor

and several care. All an exoopUo[tal example, the California Iligh_v=y Patrol is exten-

sivelz oqulpged to monitor noise. During one 12-montb period (1970-1971). tbo noise

lewin of 1 million highway vehicles wer_ r_asurod. IIowover. most local govern-

monte bare not reperied any testing faollllloa or ln_pevtion stations.

Curlier Funding

In most c._sos, funding for tlen-oeeu_ational noise abatement Is pert of the epero.-

tlona] L_dget of eeveral agencies and not epeefflcally allotted in a program of noise

abatement. However, for five cities allocating fund_ epeeifieally for noise abotement

programs, the cost of cuz'renl programs varies from approxln_toly $.02 to $.04 per !

resident pei* year u slxown by Table 6.-4. i

Callfernfa and Illinois have _lleeatod respectively $.01 and $.o25 per resident.
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Table _-4

BU]]GET OF CU]]I]ENT (1971) _OISE ABATE_F.NT
PnOG ItA_S IN 5 C[TrES

program Cost !
City Approx. Pop. P_r Item{dent

N_w York_ [q_ Y_ 8_ 0 4

_os_on_ M_lg_ U_6 4

Cohtmbiu_ S_C_ 0_ ! 2

Fremo_ t Callf_ 0_ l •

/_hiladelphi_ I_ _ _ _

Although _ fete _ty gover_me_te _e e_tltrt_t_dfuture b_dgetary r_q_renle_

In_ d_d _o_ ha_e _t_ _;t_la _I_ e_t[mate _ ¢o_t for _ a_t temt_xtl_ro_r_

• T_ _Jgh e_,rapo|zt_Io_ o_ _forrnati_ b_d _ the o_i_l_ b_d_*t o_ _t_e _d

t_e po_bI_ _tate _d |_I ge_ernraen_ [_8e_ _h_t could be _ev_t_ _ th_ _t_I

_tta_e_ of no_e abatement _md_o_|_*_l _ _,_ to $_ r_II_ per ye_tr_ It w_d _tp_r_

h_wev_r_ t_a_ thl_ e_t_te _f potel_tlal expe_di_r_ by _te _t_tdIo¢_I go_r_t_nt_

fr_rn _tate _md |oc_ government _If_I_I_ wh_ _nd_ate _tt t_y _]e u_b_ to ev_

_te tht_ef_e_ven_s_t _f their r_pe_e n_le_ _tb_te_e_t__rograms_ Sta_ _d |_I

_¢_vernme_ta ¢_t Id grel_tly benefit I_ _teet _ na_I_ _o_ _tl _bateme_t _b)t_t [_

_md$o_ were e_tab_ ¢_ w_I¢_ the_ _Id _te _le_r _'_r_I_o

_°_



Pozendsl Use nf Federal Funds

D_cause of USe di f[icu]ty of ol_orcthg nu,_Jsnnco Lzws, most city _nd slate govez'n-

raen_ "_'ou]dprefer to Bee Fedor_] funds used to devo]op tie|he oriIerL_-_ Thi_ would

ztllow the 1o_1 k'overam_nt_ to develop nnd lmp[emnnt mesnto_ul pro_'z_ml in 3 to 5

yeazqs.

Summery of State and I.o_al Efforts

• Over betf of the Jt_._oo and eJtthls hB.ve no a_ono)' respolls[b]o for no|he _.ds_e-

mOtZ[_

• Of thoao ]o_1 _ovornments that do have Borne typ_ of pz_q'am, rosl_nstblltty

[or i_oh programs is frag_l)entod t_x'o,z_o_t _levozlz| _ozlcthJS.

• Fto_o(_Ung the toe,z| _zturo o£ rr_ny Of the tloJse pnobtoms, a _,r_.to r percuilt-

ag(I of the c[ttos I as CompQrod to the istathJ I hrtyo ipo(_lfic no|so progt*am_

and porsolmet uiBiKnod to tho_ on o. oontthuoum beml_ o

• The broad power SLven to the co_ z'L9t_lzdor Lh_ g_nez'a[ c_Lq_o_y (_f nuthz_ncu

_WlZ _on(_ernL*zg noise hall had _m[tod JSttcoesl in z'oducthg _othe. |thwever_

mOll_ ]DC_| _ovo_z_e_t_ )'eO| that If noise orithz'_ j invo]vhlg auch lsznzo_ _.a

t_d tile _.[_dha ritz1 r_ctthn to no|he, worn a'_zb]_ |n mo_.a_rizb]o torm_

|hAy could develop _nd inzptemen_ n_re meantn_u] programs _pproprthto to

their loon| roqu|r_)raents v_thhl 3 to 5 yesr_.

• Those k'ovez_mazzta having is©tire pros'z'n ms have not,ud t)u_ _dsru[ _unlth

could be u_ed to improve their _t_ffs and f_allLt_eJ nnd te enl_z'_e their pro-

gz'am Boo_8.

• lf_l_aotth_ th@ reoen_ concern fez" not_80 local progz_ru hzzv_tboon |nit_lztod

wlthL_ th(t L_t | to ._ ¥elzra bet theft _uccos_ o_ f_i[_'o bes no_ as y_t been

e_l_thd. It _ho_z[d be noted that to _ 12-month period durto_ z970 _zzd 1971_
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CRltfoIml_, ha_ promnlgatad noise stand.ards for fond vehicles, measured

the sound level of 1 million hlghv.my vehloles a_d _lted 1.5 percent cf lheee

volfl_ee for violAtiolle°



INDUSTRIAL, PROFESSIONALAND VOLUNTARY ASSOCIATIONS

InfroducUon

The importance of the offocth of no_ee abatement Qnd control [a r_Oeotcd by the

concortod effortB of _.y [ndust rhgt],protossfona] and voluntc.r.v as_soothRon8 throtlg[l-

out the country. Their noise _batemallt research and developmentprog_ms, their

programa In hearing eonser _'_ttho for the protection _nd wul]-bothg of personnol, an(]

their inl$1atlve in eate.h[llth[ng orltoria and utandard_ roflootnotnnly_nnwz_i"_ -

nose o( s sJg,fflcant probtem, b_t _ wlllth_qleaa and ability toutL_ck the prc_h-

lore Be_t tl_y b(_rose|rod or controUod. The olfocth of theBoO?(_gJ_l_tlonsi'o_ect !be

abaeaoe of gowrnmont_l Influence. Furtho_*moro0 their cfthrla Ira.renot boona nloro

reflex roe©!ionto ovortu_a and pub|Is dtssaUnfaeefonwith noise prnblom_lthat hr.vo

been projected tn recent years. _nste_d, the efforla st m_ny st _a o_=dzaUon_ re-

fleet a_t_va o_gemmxt during the _et 15 to 20 years,

AcUvRlel

[nthrellt In noise and no_aez'eL_todprobthma th domonstz'_tedby the _ctiHtlos of

over 100 profoa_iomtJ/induillr_] or_anlzation_, SOlO st"those org_n[z_t_an8, of

eoursu, have_ direst tnte_J=t while others may bovua l_nf_ontir.lone. ']1_oAcous-

tics[ Society of Amorl_ Is porhnp_ ona of the largcx' profosslon_! _ooletths thst Is

dthea[ly an@godIn a broad spectrum of noise =rid_ouatioal prob]ems. I¢ Is egrront]y

dowlopthg _ pro_:ltm for its Coordth=t_8 Comndttoe on _nv_ronrnonmlAoousUe_°

This program wfl! ee_h[thh moans for dsf[nl_g onv[ronnlent_l prohtom_ In _oc_ol_l

and toehni_l forms _nd fordisaumRmtlng thforrn_t[on to tho problom-_o[vth_

cotnmunfly. Trio _oothty of ._utomoUvo Enslneora and tbo Amorlc_.n SoeJut?of

Meohg.ldonlEnk_ours nre two _ociottoe that h_.vedtrootod efthrts aver the years to

probo.rthg su_osted atanlb,_s for tha saz'ety _d protection of the public, The Dofart-

merit o! l_bor has i_doptedfor Its use oo_'t_thof th0 pzoposed8thnd_rds rooommonded
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by thBAmerican SOeleL)'ofMe_hanl©_lEnginoors. The _oclety_ Automotlye Ellginoul's

I_bllshea relative rn_terfal Intho _rrn o1"lnl'ormatlon reports (e._, _moth.sol comp_r-

lng _lroraft l_ke_ff andQ_ronch nolao;J_t noisepredlQ_lon)_nd rooomm_ndedprac-

floes (e°g° i p_cedu_s _r eompu_ng tho .oerceivod noise level of _lr©rafl r_ol_e)for

aclvloa_d volun_ry u_eQf othors, Thoy h_v_published _pproxln_loly t_on_ o_theHe

' tyFeaof reports ro_od to noist_m_dao_tl_s,

Ile_rl_g _n_erv_llon, _nce _7, lugsreceived thoprln_ 7 oml_l_sls from the

i̧ _ _ul_commltteeo_ Nol_ l_ Indu_t_ of tho ,_rnor_e_nAc_dor_y_f Opl_thalmol_gy_n_t

O_o_r_n_olol_. Thin _'_up hasp_F_rod a_lddistributed I_ldes _d nmnual_, nnd

_rU_l_ted In _ymposl_conoer_ed with tndultr_l h_a_n_ Io_s,

Two lndmltr_l hyl_ll_a orbit I_oml, th_ _.merle_n lndusll_[ II_,_on_ As_o_-

tlon _l_ldtho _,mor_ln Conference of Oovernmo_I _ndu_trl_! llygionlst_, h_Lvui_ub-

i_ntlal _nvolvemet_l_1_noll_orell_ted p_blenul, Tho first r_med of thes_

ass_ciatioi_ I_s an In_r -_lclullt_- no_e iIl_bcommitteewhl_l_dJro_tl_its etfortl] t_wurd

lnduJtr_! hoa_nl_ loss, and is pre_enUy =_vlai_ _hoJnd_strlal _ol_e _lnull Published

the Ameri_n _dust_l i1_ _lus._._la_lation_

|_g J_du_t_'_,the Inc_vi_ull|_ol_umer _d tho_'_ornmul_t, which maots dolnandsfor

volu_lt_i_I_otu_l iIt_l_d£1_s, l_rotlgh |UI oo_l_i_e_l on i_ous_lcs, blollcou_ll_st _nd

BhockIt.d vibl'_flon_ tho In_tli_ltecoordlr_t_a the work of s_lnd_rclsdove]_pmenl ill tho

private _c_r In thoaz_H o_"lloiso nndnoise roJ_d p_b|ems, TII_ Institul_ h_s lxlb-

ll_hod approx_u_toly for_' sl_n_z_s In acoustics _mdvibration which _o_to to nois_

?.ctlviUes or"p_fe_lona! and In_ustr_I Or_l_lZ_tic)ns_re _lso extended In tost_g:

p]n_eodur_llI ¢erll_t_oll_ and z_l_g o_vaz_ouanoise pl'odlJolllgpl'odu©ts, _ u_l_-

p]o0 the American _aler/for Testln_l _ndZC_rl_ls I_s proposedn st_n_t_r_i_ethod



to test so_nd absorption and aeoustlcal x_torlala in reverIlerathin rooms, Another

v_mpln is the AIZ_ Conditioning tz.ed lie frlg.rathin ina tihiin whlch has devehipod s

soqnd CartiIloRihin program _tad aouad-xlztin E procodllroa tar ouldoor zL[reoadlt[onlng

uall_.

PubJication=

The dIBser01mzl|on of relot_r,t inforn_thilZ on zzelso and izoi,_o related problems

lhrotl_h th_ medlum of pob]l_t[ons of books, perlod/cain and techninal reports, haw

be_a _ xlmJar scarce of conlrlbuthin hiv*'_rdthe und_rat_nd/ag of pz_bhi nt_ related to

, noine©ontrol. Oneofthesevoralprofasalorgtlsoointhis, thaAcouati_IS_oloWof

Amerind, i_blinhes monthly solentffhi raaoarch reports tainting spectfin_zlly to noise

aad r_in_d pmb]el1_ hl lJ_oJour_I of hieAcoaatic_l SocIoW of America. ,Stand and

VlhrnLInq_9. coniroUodcirculation public.thin to tks profeselo_l eommtmlty, publhih-

ea .rtlclos covering _ wide spoetr_ra of acoustic and vibration subjects. _4olau

Measur_montp is a qtmrtcrly publicaflo_ produced by a. electronics _nstrumont m_nu-

factarhig and sound _zedehictronhiv ]aboz'ztory (Oeneral I{adlo Corporatlon), 'Thla

company h.,zaalso published n widely used book, ]landbcek nf Noise Measurement.

Recent books include Effects of Noise on M_n, by Karl D. Krytor, N_gt.v anti Vibra-

tion Control by /_o L. L_vr_,aa_,und linodboek ol Notre Control by C, IhirriH.
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CHAPTER

AN ASSESSMENT OF NOISE CONCERN

i" IN OTHER NATIONS •

'i_Is _;tlc t foil p1"_llt B _r. ovo r'4I(_w _f noIHu ;i]_ _ m_1 t _fld control problom_ _ndi

aatlvlttel_ of foz_IBn n_tlons_ fL i_ gi'_n he]r_ In support of the pramlse8 th;Lt ,oi_

haB _It_.c_d wochlwldo _.ttontlollp that ma_ly r_llo_l have t_.k_1 po_ttlw _eILon an(_

a_ l_ppo_tth S ext_nslve _IoI_ ab_monl z'e_(_rch _id. _i_ly_ theft _ll _;t_._hworS

Is nonpoil_Ic_ and should b_ of ,_wr_ _or_tlt.

_iI_ _1_t_1'i_ t_ p_om_nted ffl aft In_g_tod toplr.al r_fln_r_ l_th(]T tS_l_ o_ a

r.ei_ _b_ta_r;t _nd Ce_ro| p_blums ._d ff_ su_'o_ with th o _.o of I;i_ Unfed _t_tos.

The d_6aUl_Slc_ or_law_ _._d rog_1_I_flsi he_verl is on_ ex(;op_iefl to t;_ i,b_g_d

p_e_It_tl_. Hin_ I_ W_ r_oo_a_ _o ;_ovtow _ilch country _pe_r_tely due _o _nd_-

• Thle chapter IA b_aed on r_iorl_l prep_rocl by the a+_ff EPA Office of Noise Almte-
ment and Control i+fld on d_h_ contmlflod In EPP. Tecb._l fnformatlon _oc_m_nt
NTIO300,6_ ,ip.fl P,II_ e i1_Pilafff of _olJo Coflcel+_ lfl Other Natlol_ i *_I I_pA cont t+'l_t
I_-Ol-01_7_ Infortmll_s, fn_.), fle_+ Appendix A rogo, rdt_S procurement ef thla
me+torl+.ll which eont_f_l b_b]fogtuphfo |nforrr.ation.



SUMMARY OF IMPRESSIONS

bl May of 1971, the U,N* Economic ConLmlsalon fur Europe elponuorod it confer=

unoo on onvlronmcntv.! problems. "131o_ll_r_ e_ubniRted ztt Uilu conforoncu Indlclllu

that eel6e Is of _erlouu consent ill FJurope iznll has been tbe uhjeot of =g:ceL[le llltentlon

l'or _l h_ast gle peat io yoareL Aitbougb IbQ InvlLullon to Ibe eorJorono,J SUl4gOHledan

outllrm flip the _tlhjoct_ to be dt_et4aBed and mentioned only tr_n_porUltJon aP_t buglt-

Leg nel_t_, 18 of the 26 cottrLtries reproe_ntodal:.sclfleaHy mentioned noise. Twulvo

of Iboao eOulltrJcs tPoxltc+d ,ctae ms _+major orwll'onmontal topis n]ong wlLh vat+Jr jmlln-

teen, _Lr pogtlt[on t tIlldl+ol| ilcgr+ldlttion+

Of the ,aLiens aurve=yod+ It apbears that J_lp.rm Itas som_ ill the most suvol+o pollu-

tion problom_, Includtng noise potlution_ and Is vlgnrously ath_eking glOlll. Ftlrlhor I

it cue be concluded tbat European natlonH he.co become nloro nolue conscious led

have been mope active bz nol=e abetomont Lhan has file gnll_d Slates. There az'll, of

course+ £Lnumber of obvJO_B ZOABOn+.

1, Since World War If, most European countries have boon engaged [n i_eon-

str_ctte_ and subsequent economic e_Xpallel[on. In England, co_tllJet[on

nobm has bOOll lnlon_lvo+ with iqlproxlmmt.Jly 600+000 now PJutdeneos being

erected per)'oar from 1066 to t972. Similarly, aircraft frights glt_re have

increased at the r_to of from 15 In 20 percent each year In lucent ye:trs,

fxl Iho _LI_*OIXIQItCommon Market n_+t[ona+ th0 number of automoblJua has

been Incroaslxzg about I t Fez+cent olzoh :.+og+r.

2+ PJu£opvar+domtlgrrzpbLe ohmraeteHsLleu +ted _oolal tr.zdlgons all+for .qroat[y

from theme af file U, S. Many European town dwotlora own their own boules,

££ndov0n farmoz'a tend to Ilvu In densely populated town=_. Further. proxhn-

lty to one's noighber and naz'row+ crowded streets at+e hlstorlczzl ehalllelol'-

i_ttos of Euro_a. oltle_*



3, In most European 8overntnents there Is a trend towazd eel_tbliNhing unified

ministries of the environment. IIowovur. lnont of those mlnlzltx'[us _ru

leo new for their ulfoctivenese to be measured, This is _ot to be Interpreted,

howe_._r, us meaning that these governments hgve net been active in po[lutl_

control, osf_cl_.|Jy with respect to noise. IIntber. _o extensive _etlvlties rJf

various ministries such as heulth, tz_nsport, and housing beve led to meier

proEr&mB that zoquired consol[datio¢_ into etn,_te ndniJtrlos.

The 8candlna'/lan countries have h_en h_ghly active in noise/I ha |oment nnd conifer.

floeetdly, a technical body under the name of geandinJXvLqn lluilding Council was estab-

lished by the Nordic countri0e in order to exchange notes, in uollect now idene, to tied

common approaches, Iznd to arrive at solutions in cond_ting ell a_poets of envt run-

mental _llutlon. The Counctlls h_dqtmrters is Inc..ted In Ileislnld, with other de-

p_rtmontm 111dtoekholr_t. Lately, that Council has been notably preocrupied with tr'dfllc_

ard aviation noise, resulting in recommen[htione that have been drafted for regdistien_

prescribing minimum distances between buildings and different types ol z'onde, StUdies

for providing safer aftd qttlelor ro_d myateme in new bnihgng de_'elopments are also

conducted. The Cotmell aide pluns Io osiab[leh geftudinltviun _Utn(htrde _nd common

re_dutiona,

I,; In England, the now Minister of Environment appears to have _tltOnomy _n his po_l-

ties; however, like his colleagues, he must plead his eases beterQ tile Primo Mlnie-

i tor or before the lull oab[m3t in lui_tahcee, for ex_,mplo, in which eonlllct_ might exist
between environmental protection and lnduetrtai development, France's Ministry of

Environment is barely 5 nlonlhe old, nnd Its scope is nut yet well defined. Ilnwevor,

It la sol.worthy I[_l JuriedlcHen for tx'_ff[c end construction notes ha_ hacn removed

from local governments and unsigned to the new Ministry.
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[u Wast Qarmaay_ Chaavellor _randt II days Japinga saw cnvirontnenta_ policy.

It la a_vaady Imawn, howe_r, t_at his _6o/ort '_priority paagr_m tnciudoa _ haw

law on noise po_utlon, And it IB v]tpaeted that It will carat con_tr_ctloa r_lao

and omtlaJan/Imml_[on atanda,'dB a_ tmI! u a goners] nlcnitor[ng progr_ m and

a.t_e_tru|01aaringhouaot_r alrai_dnolae Ii_ormaIloll_ _o_raJlyq Certa_yr_

b_lnl_t ry of t;_eEnv[ronln0at la aa e]er_n¢ o/the Ministry o[ _e ]nhsrlar.

The _ylat Lrnltmsad Eaata_ Europa_tL o_tztrlo8 iIo tlo_ seem to fol_ow tho _ama

pattara o/ce_ttra_i_atlon of en'/l_m_nta_ agfalrJ, W_[le _oll_ end _ba_amot_t ccnlrol

haB bean an actl_ lelt_el it _aJ lman purLn.tcdby such mlnlJt tie8 a_ tho_u o! h_alth

i_d imlLdlt_gtachnology, rn the L_fl_j no[de ncrme haw tha/oz'm of adrqln_etratlve

Jaw_ trod, la genera]_ _ro _totstrictly eafurced°



LEGISLATION AND REGULATION8

Gtut Britain

The only" Aot of Parlthmont _pooLllenJly do_lk'nud to contz'oI noise le the "Act to

mLt_e l;eiw prevLn lobs in z_lpocl of Ule:(:ozztrol o1" i1olezu Red vthzmlthrz we;1 a v_ow to

thetx" al_loment" Of NovornLml" 2t;+ 11_1_0+'.Yhthh ca J1be co(Z_lldsz-cd a, exteln3I_n ot

public health lelihe_tlorz. T;zo flz'_t _,bsectthn of _oclIon 1 of this I;ele_o she_menl

trot eslatoe_l Jt_oths or ¥Jbz'atJon whi©]z IB r. rzuth_nao shall b_ z_ zJththtorv izth_iz£,cs for

the pur.oo_o_ of l_Jzrt tI_of the T'obits Soal_;i/.©I.+ _9:J_. _nd the provththnB o! that/.st

ihzzll h_vo street accordthgly _s Lf sub-ss_lon_ El) to (_) of thth _eQUon _re p_'uvI-

sloes of the emid Pe.z't 111.'* This p_rt o_ the _bll_ Ilo_Lth .'.c;l ezi_clfi_ly _l.ltos that

• otthn e_g_Jnst"noise or vlbraGon izJlnged to be zl _t._tutory nul_nce c_n be ths_ttuie_

_ lthez" by the ]oclzl _.uthority in w]z thh the nule._nc._ I_ ]x_leg committed o_" by _n_' three+

oz" n.. rJzlzpe Z-elOnl_@_11 oz"_hOZll is+_o oocuplo z"of _sd or pz_Jmieios_ Wht] _rfl _f[e_tod

by the nuisance." T'no e_tLpu[_tlotl limiting IesLGutIotz of proceedin_;_ to _l Ios_ thz'e_:

_ 1"heve)dpg rases I_; InC_thzd to dls_o_F_._o Un_eo_sary _:ornpththlll wlt;_ th th_ _St=C._-

tory _ysthms _znddoe| no_ relltrtht Lh_ right of thdivldtz_le+ _ [_Y.o _lvll _tloe. ]].:_re

the t:w._lza_o of this _z:lj nellie con_z'ol '_ls wsted th thco.l _uthopltl_s uedor th.J i)_vl -

mto_o _e_ o_/t I_ tot!a| _(]ta u_d th byJ_wl thstlt.;I.d ulzdor the ED_l Govoz_rnsnt Act el"

1933. It I_ eelUm_Zied th_L before 1960 IheZ'o wore 400 _ut;=oz'l_e_; hi,ring eot_u oustrol

powel-a+ sJthm_l pz'oe_o_tthlz_s toay h_vo eumbez_._lJ_J U|_th _s 20.

_.Irc_tt noise Is elpecl/Ice*||y oxempZed I'z'om proceedings under the 1_)00 _ct.

_ection 2 of the/.st J_ya down detailed z_loa star th_ '*hen e_,d _" wb_z_ purpQ_s Iottd-

_eg.kers p1_¥ be used In e_trooth _r_ (_z'o_.faa offenses puethh_'oth by six,ill flno_ _tl

onfox*co_b_o b)' Ioc_l o._thc+z'lllll_l. 'J'ho poltho thomei_lv+:_l hllv_ w.rlo_s st_t,loz'y po_p_

Io pz'osti(ltJ_ _r_ rr_y ;_llo pre|oeute ulzder Ioc:£1 byJJ_v_ th _:JzlzolsIn '_'htoh r_tho _n be
broadly de_arihed as xesuLting from di_ez'der]_ beIl_vlor.



The o_[y BriCtah stututory provisions, utll[_[n_ sound fovuls to directly didoldl_

whether _. no[de should he contro|led _r_ tho Motor 'v'oh fole_ (ConStrdCtlon and l)se)

ne_t_tfonBGf 1_. fn_dll[tion, Soctfon_O_fthoRo_dTr_JuActof lu6oR[vesthe

Mfol_try of Transport extel_s_ve powers of _'eg_l_tfon. Motor vehtcfo IlmlL8 moro littler

th_n ECE rel]_l_emellts w_ro Isst_ecl for f_7- _. Domestic tt[rcr_l_ ro_latlona w_re

amor_ded to conB[der alrc_t noiue aullletl_t _o |n_om_t fon_l Civil Avin|fon OrR_,_[za-

tfon Aotlvlty _n _9.

_wltz_rl_l do0s not huvo uny fod_r_ fo_l_[_tfon doa_fo_ o._]uu[vu[y wHh nu[_.

_on tho _vis_ Gow_'nment du_fo W[I]l iI_bloms concor_[n_ no[_o. 15o /_o[Ico D[vl_i_ll

of thu Mint_t_ o_ Justfoo mid l_ollco fo consu|t_d. Thu Fodor_l I_lvlu[on of PoH_o L_

presontiy responslbE_ for _oord[n_l[ng iHI F_dor_l an_[-n_lso nll_tsuro_.

Th_ro are _ numbur of _dm[nlst_tLve _nd l_._lsl_t_lvu pr_cHco8 ro_'_]ln_ ._lr-

¢r_ft mid molor v_hlcfo no[so. T)l_y _n_J_do _n_nd_tlory vohloJo cortlfL_at[on, _Ix_ctfy-

Ir,_ ln_lmum uml_[_n_ for f['/o diffo_ cl_o_ of _lo_or vuhl_tu. _nd motor vu-

hfolo_ o_ro I_ubJoot to Insl_ct[t_n ut [nt_r'_t_ls not Io uxc_ud _reo yc_. l_lbllo _r_n_-

por_fon is _ubJucl _ _pecl_| rok._ktt_c_ that _s o_oroud_ oss_ntl_l_y, by ,_o_drnmunt/

fod_t_y coopor_t[on. On I_1o 1o_1 fovu_ t th_ I_u_nn_ Ant[-Not_o Pol[c_ l]r_k,_du _

notoworthy, Thl_ or_nl_utfo_ is con_orn_d ".vllh rod_ln._ no,so frnlr, _ll so_rco_

tr_/fo_, _fo_r_fl, cor_at._oHo_ uitcs. Industry, unct n[l_]lt cJubs or h_r_. Sinllt_r

bri_d_ _x[sL In other Swis_ _[tl_u.

Tho Swiss c_mp_l_n _in_t no[_J [_/_qt_o_tiy Vlo_'ocl a_ _ _odol, It h_s Ix_cn

effo_L_vu in 8ol_o[t[n_ publ[_ _nd lnd_ulr_ul _rutton,

Fmnc_

P.oo_ntl_'. _'r_Ln_o o_t_blls_d _1_,f[nlst_y _or thr_ Env[ronnl_nl_ _owuvur. _ts nf

_u_ly 10"/1, _o _]x_lf[o French I_w on nols_ h_d be,_n ,_nlLcl_'d. Novert_lul_ss, I]IU

fo_,_| tuo18 |_r comp_hun_lvo no[_o control d_ oxtut iml[ _ru _nlorcod t_rough wrtc_Ls

nppl[_bfo m[nt_tr_os. Forox_mpl_:



'i

• The Mlntatty of Equipment is responsible [or layt_ down nol_ I_vnl

nt_l_dards for vohl_lcn _nd for dafinlng tho ¢ondLtlon_ of malo _ whlclcs

azld L_W _X_USt syatoram.

• Tho Mlniatry of ltoalth IB rosponJlbl_ln particular thrc_l_h the _gency nF

tho Nalae Commlaalo_l--for aaBlatinG tn tho daflnitlon of llcsl_blo not6_

_vola.

• Tho MInLstry of tho _torior _nd th8 M_niutry of Iha Arraud Forcea urc

rojponl[blo, by fi_n_ or" tho pollco fob'co _tnd _cnfl_rmcrl_ for U_o

onforccmnt of _pprovod lel;l_t_t'ton _nd _gulutlo_. "

|t la Intor_tlng Io nct_ that th_ _'r_nch _ntl-l_oleo _&'uo w_ declared to bc "in tho

imb|l_ i_to_st '_ In 19C3. _tr_l _ro_n that timo [la _cUvltlc_ h_vu bc_n _ubstdiz_Ll.

No_ motor vnhlcl_n must be ¢orttfl_d_ wLth Itnlit_ of ?_ d]_ for _ootor_ t_ 90

lll_._ for |rt_¢ks ovor 3.5 toga: at_d tho no[z_o f_m _r[cul_[ tr_turs to bo m_unurcd

at _ flz_d dla_nco. Motor whites may bo stoppetl, nr_ fin_ cf up to _60 Frones

_im bo _mpoMd Jot"¥1oL_t[o_a_ Nutaorotl_ loc_[ ordl_nce_ _xist that rear, to Ir_f|lc I

_ipoot_lLy truck traffic. 5inco March 19¢0_ tho oporatlon of port_l_lo rutLo r_colvors

_ tho atroat_ o_ _rts _ be_fl prohibl_d_ _r_d th_ tt_o of _bbe_ o_" p[_.atLc tr_h o_,s

I_ r_mfl_toryj to redt_co tho noluo _s|ocl_dd _vIth r_fu_ coll_t:tl_n.

Japm

_/ul_ of 197_._ I flow tn_nietorl_| 1_¥o_ _onoy for the onvlronla_nt wus _tab o

|lmhod. Within that org_nlzt_tIDnl nol_m _tmtcrfl_nt a_ cofltrol f_llB undor th_ [_rvlow

of Ih_ _ecl_l i_il_tlon Soctio_ _ttd th_ Motor Vchtcl_ Pollutton _oction. J_i_n l_

probably tmtquo_ with It_ n_ttona_ _w cn Ncloo Ab_t_mo_t_ druft_d _5 _y Lg?t.

Thia law ost_b|l_od rmtiotml _tal_dards for n_xlmum not_o levol_ In th_ f_llowin_
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1 "

• liol_pil+lL and other qu[o[:irma++

! • Tlmaldontt_,l amau
• [n¢lqu+rlaI And _olnmoroIIll tlrc_t_.

'I_o Japano++JI_Jllcy tot' implomontlng not+e _l_iit_m0nt I1101L_%LI'_llli_+lttll+ll I+OII+O

i_tom+lln_ l'+aluro+, ]_0r QXAmIIJCI l_0 GOVZjrlll_:(tll I hj 0llll)owt_ d tu i_l_trR ]o+tnMlo

local lmblla tnstltullona to corot the coati] of ul)oclai i+olue tt[)+ttonlont a+ttvltlo., In

_tddltlOlt, Iho I_LWpruv+doel for IJIX Incontl'_ul+ to [ho_o Indu_Ztrloa llmt h:ivo VoLutlL_rily

modLliod their phlntl_ for qulot Olmr_ltlcll++. "l'nlilrr +l-1 pre_+ont. Um znajor JalmnU+c

Jaw+ dealing with noleo alm_mtml ur;d contrnL,

Table fi-I

M_,JOII JAPAiqP._F./ NOI+_ IJ, XPS

CJm.+lflanttor+ L_w Jtlrimlletlon

Ix. Environmental P_+lo I:ollmt Envll_nolont_d Aguncy

,mndm_m (_w +.._+ 19+?)

• . 2. Industrial N0lm _+b_mont law I. F]nvironmqzlt _Lnl_tton

(Law 9Hp 1968) I}LvlmLoA+P.iinlstry ut

Holllth an<4 Welfare,

.,+ E.t(ql+prleq Bilr+JJl_p

P.itnl,try o+ [l_Oi'l_lttlo_[

'pl+a{_OJ_ll<J[Jldtll+Li"_
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Table 6-1 (cont.)

Cluel/Icatton Law JurLsdLctlOn

3. Forest DivleJon. Agen-

cy for Fnrealel and

Fields,

4, proc©usJng Fo=I

D[vlsion, }'god Agency

_. MInluterla Saoretarl:tt,

MJn[_try of TranslxJr-

_Hon

3, Co_=trdction Nol=rJ Atuttamen¢ Law 1, Environmcnl gznll=tion

(IAw 98f 1968) Division, Mlnlstryuf

llealth and welfare

_. Planning BLl_att*

MInlt;t ry ill Cont_trtJ(:tiun

] 4. Aviation I_abllo of Private All3_orts Aviation Bttleatt, Mtntsti T

and Vial.ltles'(I=w 110, of Trnnslmrtatton

1066)

5. Avl_Uon (Military _eela! boss and b_lom- l. AccCrant Dh'l_ton, Age*my i

I_oa) ll/ty (Law 246. 1D53) asd Jl_fensu Equipment

]3efeneeFurce (Law I_5,

11)07)

1,

,
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SOviet Unloa

The So'/]ot Union m_y hffve t_lO wor[d,s fJ_t compreh_tl&Slv0 nolso COlltrO{ leg{sLil-

tlo_11 d_/tLng.rro_ 19,_(_ rlowowr_ It Is nol _nl]_[_d In ono U{nl_ht l_lw but, _th_srl i_

r0prm_e*itod in _- sori_t_ ol sm_Iii[ard_ und nOrnlU thltt _asux_u t_io ro[u or Jtdrn{n[_t_tl[vu

J_w, _mIL_ry N_rill 78_-6_$ co'/oJ's Ind_sI*-lul no[_,_ thut i_l IroN{dothu _ct_ry _tz1_itted

to tIL_ l_u_'rou_al_g commnuni_yo ThO _iox[mum no_o ]r_vel_ [_rnllttod by tll_ ntis'in

Inside Boy[or work pL_s is up.urox[m_tely t]5 dl]..1_ howovor, _,_ n_)r*]1_ _'ur l_bor_t °

In popu_*tod _r_Is. lho *z_Lx[mum _o[_ _r_ Ii_du_try iz1_y le6,_|Jy omit into _I_

nolg_borhOod (mo_ur_i JUUt o_L_i_do t_le bulld_n._u Io bo proto_tud) J_ _ _po_ifhtd_

Timo Approxi_ d_A

• .m. - 11 p.m. 55

flowe'cer_ oort_In _It_at_ons _.r_ _]_ow_d I_ which tho #xo[_o ICVo]B ,_y _ In_ro_s,_d by

_pproxlm_ly _ dBA,

Tho urlda r_yillg pri_IpJe_ ol _o¥{o t _oI_o llorms _ru Lhe prot_cz{on o_"h_lllS c_intr_

nor'/ou_l _y_tem_ the prov_nt[Qn of ho_rlng [o_ or _[_ech [ntorfuronco, _l t]le _n-

corn for |_bor _iroduc_IvJty. 'I_io Eov[_1 norm_ ILpl)o_r {0 _ _ guido Io _quLya]o_t ILiw_
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NOISE SOURCES

Community Nolm

'The noise to wE|oh wo_e r21 aro IsubJectod In th_torio_ Ii;IB buu. a nukttor of _(_.-

tlrluin E co_lc_ot-nbl m_.ny oountrtho, tELlS*durthg thu _s_ 10 o_" 15 y.]:Lr_. ILu'.voY_rt

ho._l _l_ntflc_.nt Iltb_ntthll beon paid to ilol_o uxpoBuz'_ oth_wIle_a. ._.lLhough _-aB[du_lts

o_ rul'_l _i"OL_8and unll;|l th'.vn_l aro oxPoscd _ nol_e dthturb_]]uuB I It th u[_an th tll_

|_.z'SOz' ill0 t l*opoLItan conthrB that| ilol_u |E_VOI_1_.ru_ _ocIa_ and clvic_ a w_'eno_s.

'rhuB t It IS tlot s_zl)rl_thg, that cerLo[_ fo_lgll e[llu_ h_vo _]_.(ly I_JCOmU InwJIvu_ la

px'_c_lcal nC_lao resonrch.

._ f_rpIcu_ _Lp_to_ch tO iloise i'OaO_i"c]l _li)* 14e_ll_lS'.vil_ta clty-'_._d._ _uz'_'ey

•lmed _t a_ISOB_ilE( Ute extent of tho _o(:_1hollo }l_obJ_m. _h _ _LII"_'U_nll_' I_

baJSod o_ (_ltho1"o_ boUl o_ _o two Yulld_lmo11_ 1_llp]'o_eho_l; I._* _ p]ly_l¢_ll iil_;_sur_ -

mor_ta ot oxtht thg ao_ thvo|_s at n. nl_m_r of Ioc_tI_DII_;iir.d _ocl_lOgIn;_l 1_4z'vuy_suf

d thturb_nco/annoya_e _uu._lth41s.

So1110autho_*l[lea _OnBidO_ Z3o_'tmundI Gormany te _ _;1._I(]_dll_ cl_ th thiis k_l

• of no|so _a_o_l*Oho Otho_'a i;;-cup Oo_'_mul_ with London i_lld _'oEyo. Each1 (_f IhC_

cltl_B Jl_ISoo_dua_d oxth_l_;[vel suryoy_ t und o_ch th '_ull knc)'_ii for o]1_) oi" _c*l_

;: _l;pect_ o_ ILs nothe t'o_se_oh_ Do_'t_u_d_ foi" _xamp[*). _ua_Ll_d r_ol_;o I(_vul_ In

over 1'1£10all,fount pls_ea nt;d d_¥olopod _11bltl_c_tu nuIs(l _lL_p_ '_lth _I_Lu _llol_'l_

In (_L_'0_I| _olorJs ac¢oz'_th_ to _-d_) _lolgu |ovo| Inc_]'o_ntB. Tokyo ]1_ tuk_li

numt)er of alLil"vo)'_j oaoh oollcolltl'_ting o_ a dlf£(_l_n_ L_ll_ot_ such as automobll_

i i_oll_o, oonlsf.ruo_thn notho I thc_4_t;'l_l _lothoj ;lothu thvo|_ _t _chcola_ _nd 1_oI:_9 thvol_

b)' zono. ZacJr_doll(:hollo to _ovor I1n aru0_of :3_ _cit;J_ re!tEa with _';0 z;l*a.surLIl_

polnta B_0t_n_t[©_|l_. _t_d _00 _'_s npart on _ I_r_d _yo_t. _(11_sa thre_ cllth_

I _ aro by _1omoa nel tho or_l¥ c)nolsthat havo m_*du Iio tho Burvoys.

E-It
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Similar ;surveys have boon mado cthowhcro, notably tn 10ussvhlcr[, l_luntch,

Vlonnaj _rlthp C.ologne, Touthutlo. I_arl_j Athc_n_j _,thdrldj Warsaw and I]rnoj _B

_|l a,$ In _uvor_| poputh_d aroae and town_ In _ornanl_ and tho Nothurl_tad_.

Tho fthdthg_ _a_ th_ v_rlotls _tlrvuy_ to,d th Bupport each oth_rj _nd th._f _uggwl

that urban nol_ phenomena urt_ much file _mo from city Lo city, For oxitmploj Lan-

don, Tokyo0 Duaseldlarf, bladrldt and othur cllle_ all roport t!mt thu average noige from

h_vyvohthles |l hlghor th_n th_ no[,_o from ordtharyc_trR, The London ropor| _haw_

that the r_ols _ thv_l _loxt to a road thcrnasod by 4 d]3A (fi'_m a [_l_ t_ v_rythgl_'ztwee_ 68 to

80 dIlA) ff th_ traffth ffow Increaee_ frnm |000 t_ 3_00 vohtvlvu per h_lr. Dt_s_ldorf,

thot_gh repo_tthg in d/Iforo_ rn_at_t_rthg units_ tlhow_ re_ul_ of much th_ _ame m_gnL-

thdo, ilowov_r, Iho Dtll_s_dort InWl_tig_ttor_ carrthd lhth tmt_ _ep thrthor. _l*ld_ng

that g g_ven th© re_._la lrt t _afi'la d_n_lty h_d I_ o f_'ect o_ th_ 11olse |heel 20 o_"4_

mo_r_ aw_y _han It did next to the roadway Itsoff.

O_o of tho mo,t frequont|y alI_d re_uR_ of tht_ London _t_rvvy hldthate_ that ovor

80 percont of Londold_ nol_ I_ caused by "_hth_lar tra_fth, it _ho,_d lau pointed c_l_

how_v_rj tbot thl_ partthu_a_" _rq_y cowred 3_ mlu_trv mLthm of th_ Ini_r _lty_ where

V_hlo[o_ w_ll_ thcl too|it hUm[_roU_l _o1_$o el_l_rct_, th |ha _$U_VOy r_port I IL W_ _how_l

Ul_.t th_ ¢ontrlhat |ha of thdtl_t rial _rd ot h¢_r nt_lmu oml_lo_ grow a_l o_ proceodod

toward tho _tlylng a_a_ Mor_ Bbo_Ii'thally_ tra[tth nol_e pr_domthatcd th 84 per-

col_t of th_ |vcati_na _ho_ll for th_ _turvey_ whl_o In th_ r_rnaththg 16 [mrcel_t of tho

foc_tth_ tho prodoml_nt _othe va,lv from thdulltrl_| pl_llt8, rlvor boat_ do_k_j

rv.llway_ building ol_ratl_ _th. Whllo it 1_ evidonlly truu that _ur[aoo tralfl_

•_kv_ tho _rg_s| contrthutthn t_ ur_n tlatho, |ha fact that It l_l domthatod by olhor

noli_ _c_'O01l in c_rtath city |oa_tlon_ |B _lgnff[cant.

fl-12



The re'Lively g_t Impact of cob{solar noise i. *_upportodby fl,u_lolog[_a{

_u_uy_ mat_ In _ovora{ cltios,{Jutt{larusu[tz{vary widely. }{rnn+PJ_rI_,and I,:in-

don oflor t)rpIoaIoxamp}ea. Ln Brno, 90 l_rcost of"the {_oplc [n_rrok'Itlndsinker{

tz'_tff}cno[*{oat{t'oemost annoylng, whils 80 porc_cntof the {_olipondunlsIt*Paris

ratted ItIn firstpip.co. _ L_qldon,v.'hcrothe WIJ_poll_o_,._mp_c{u_s{fInllscccrdblg

¢ to {c_JtLt}on,the _sulta _howvd 36 l_rcvnt of ths [zlcplo_t honlo, 20 percent of th¢,*iv

outsets, m.n(i'/}'.orcuntcf those at v.,ork_tod t_ffIo ni,I_ u_{tIm mc_} _nnoyIng,

_toru{gf}n{g{ysnough, _9 _rcci_t of thc Lcndoncrs _t homo k_vo hIghcr pr}orIIIcs

to hontoogc_r,_Iod Imot_ofrom aI)pIImncos,voIcott,_[eVIt_IOlL,F'J}_,ctc,, whihi th_

ro_,tcomp_Inud {{boutolthor airo;'mtftoz'Indtllitry,

_o tar. *_rohor_ {l_voboon u_blo to flnd m_tny nmlmInigflll*!orz_{u{ioll_,l_-

twoon tcuhllologlc_fand _c*u{o{ogIca}no{_ survo.',,¢{,AdmIItudIy tIiI_*cart {_J_tltrlIlulud

to fhtlf_tctlhat the char_c_risfl_s ofa noIso source us nloz_d by nil In_{t_'.{i_ont_

n_t neuos_rily COlm_Istonfwit{_thu ¢ompIl_Int__bc*Jtit]ly_ hu_n _>_{ng, l_Io_*_'ol•+

n_fthez'{{Dtmd{o'*_| ntctora nor human car_ _m provIdo _cct*r_¢cIdcnt[flcl_tIt>llof_$}[

the sound_ _t mp.y have hltz'm{'uf¢{[focts.ftL,occmos clear on{y lh{itct)mmunlty

llolsoi_ zttacophorzy of dlstur{)anccs_Imt ruquI_ much x_uuruh i*ndilnlcly_*Is.

Air Traffic Nolle

Vtrtually ovory country 18 concorned In _omv w._y wJth no1_v produced by air

traffic, The disturbance caused by _[rvraft noil;u in rv_IdcnH_l nr_a_ Lll'_t&nd tile

worJdPa _m_or airport8 iB gono_tlly z_gakndo({ EI_ a asl'iou¢ probJont,

Protoat_ f_ln aroueud cItiren8 hmve prompIed p[nnnIng agonoloe In most cu_tn-

trios to move c{_utiou81yIn oa_h1{shIng now airporI_, l_JlldOn,fsrexilmpIo, bus

: _pOnt uovoral yvara dobatIl_JJ ths {oc_tlun of Lira third _lrport, and Tokyo {t_ second,

The p_blem ha_,roached lh_ _go who_ publ[o reaction Is Influencingths dovclop-

mellt of futurn aircraft, Not the lczzsf of ths [nlpodtmont_ is the [_tl_[[c{t| , given Is

/ 0-13
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tho proapcat of sonic boom eaglets to L_ l_ld _cross _ho world dur[n_ fJighl6 of

_upo _8oNlc t_nsport_.

.*,w_rono.q_ Qf Ztvl_Hon noIBo problem_t bus kopt p_cu wlLh l_otll thu Encro_l_o Jn _lr

t_tf_a _nd tho _dwneoznQnt of _lz'craft _hnolo_'y. _coordJn_ to Ih _JAl_llnos _oso_trch

_t_u I [or o_m_llo t tho volt, too of l_t_z'_tlan_| tnl_[c in Eu_opo d_r_n_ tho period i

o_ J._G0 to t_, oxclu_[vo oz" Intoreontltl_ntal fli_htil not or[_ln_tl_ ar Iorml_tinl_ _

[n E_*opo, Inoz_als_d [z_m _O,4 to 24,0 m[_l_ p_sllon_or_. An uv_n _rl_r rJ_ct

of Jul ulrar_t durlll_ this samo _'.orlod_ Uto _xpz_zl_lon_l ot _l_rm over _[rc_ft nol_ct

_ nvt _urprl_ng.

Typioa_ o_'_lr_rt problems over this J_rl_d o1' ¢im_ Is thc_ uxpo rl_nuo o_ _f_lh-

row Al_t_ in London. _totin_ _o ovor 1200 _ompl_lnt_ _Ocolvod In l_0t llo_th-

nL_httl_o fJJ_t_ _ro ox_oodln_ _ho _lrl)ortts own m_xlm_lnl pu_'rnl_[bl_ nol_u

_uthoritio_ _dt_ud i_o[s_ JowJ_ to wl_h[_ _ Ix_rca_t or at_nd_rd_ _r both dny _nd

night _l_ht_l by _ and tho numb_Jr _onlp_l_B dropj:_d to 500. ]l_wov_, th_ in-

c_ru_.sod tZl_o itr,d tho I_or_o I_ _o numbol* _ Jot _llrcr_ttt hz_ul_ tho n_mL_o_*Of

compl_lnt_ up to 2_00 En _). Mo_nwh_J_l _ _urvoy or i_z*_ons livl_ In tho lwo

borau_h_ mo_t s_r[ousl_/_fc_ctod by lion,brow hollo _]lo_d that Inhal_it_nts, _ho

In _0_ ar _0Gt_ w_r_ _bZ_ t¢_zolor_rt_ _ n_l_l h_ci bok'un to ._._ont [_ blttttrJ¥ by _

Jlo_Lhrow'8 concerll for th_ _zl_tio_8 a[ ros_dont_ _B by itc, m_z_n_ Ul_lquo_ AI-

z_ost ovory _ount _ con_[d_l*s it n_css_r_v _o _ot only _now _lu _l_¢r_ft nol_c_ _vols

p_od_eod on tho _r_nd _nd Jn Lho vlolnlly of _n uir_o_ l_t _|,_o to z_u_ lha not_u

d_Bturba_ In to_s uf _ubl[o _oac_t[ofl. Con_t_i]u_n_y_ t_o conco_l_ uf Ihu F'o_¢_lvud



::i

;i', Notho I_eval (l_dB)p with varlmlel modifl_tfottu aJd thterpretadons, th commonly

scgept_d, This concept Is reflected In the International Standards Organization pro-

cedure for the moneurerount and ttaf_ssmont of alroraft notho. Although moat coun-

tries agree With the principles behind this pr_ceduro_ some object to its methodology.

;_ Nothh_ _ong the_o th gouth Alrie.-_p which has boon working on the developl_Lent of

a meaeut_ that involves more factor, and fewer measurements. South Africa was

tribe Etmong the countries to renew the t_cent trend towaixt the measurement of noise

Io'_els In dBA raqletr than In PNgB unite, ae originally specified th ISO recommendn-
_0

irons.

_ One airport that ha_ mot reasonable eucco_ta in the controlling notlm t_ the Ztlrieh

Kleten Airport. More than five }.oars agop the government of the Canton Zurich es-

tablished regulations to limit excessive noise In the tdrport vlethlly. _to rek'Uthdon$

themt:oivetl are of Isis Interest, however, than the t_ehntques used to suhiave enst-

pithnco. The airport employs a permanent monitoring system Involving strategically

pla©od mierophOl_elt oottl_eoted by oable_ to a co.lral ovaktat Ion unit, where A-weighted

sound luvt_fs ai_ continuously recorded. If a tripping level is exceeded, then the date.

l/rne¢ and duration of the event are pr thlod out so that the offending Igiot can be Ilion-

lifted. The results of the monitoring ttctlvlty are published in _ ImNot[n dtatrthuted

to all ttirfthes every month. In thief h*,l[_l[_ tl ,*"_**'.._._."fl.C.- I= given, ;_howthg the lxda-

tire prol_rlthnls of Irffringementa for the Varlc_tt airlines. _Io alrltho likes to be at

the top of the Jtht* and i3o pilot I_OB to ho oiled too orion. These factors alone have

eo_ed to make the procedure ofthot/ve; hot they are I_[tdoreud on faro occasions

by the practise of asking a pilot with an excoelllvo number of citations to report to the

traffic centre! office imforo each dopartu_ and receive a detailed briefing on the

exact oont_,ta of the regtthttlO_a. Even atleInpt$ to circumvent the $yl_tern have pro-

vIdod unexpected botmflth, For exttmple, because k_owledgo Of the system_ derails
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IS oemmonl aurae o.lrcroft hays bean avofdtn_ the known locations of menRorthg mJcro-

phones. Since these l_atth,s are at tllo o_taklrth of densely popolatod villages, tto

ovuslvo hellene of the plthts have proved to be ndvanthgeons.

tn other co_ntrtho the _sohnlquea for enforcenmnt of airport noise standards tend

to be more formal Mor_ovorl omphasth elsewhere seems Is be placed on the eelab-

Ithh nmnt of acceptable er[thrla or on the esthetics of sultablo sites. In common with ?

_atthnB |rent other ooth[r_nts, thorols|ofLho Euroyear_ aountrios a_ thterostod In

probthms naeh ns: noise corti/Icatlo_, _atlofactory mofhnda for specifying noise
mr.

loveth, Iocatlon of airports v/herolandusage in their vlathlty in _nsennbly compotthth i

with the _l_roo of llothe dinted'bones likely to be exye r/oncnd, and prnducitha or oper- ',

atlon of aircraft to achieve nol_ abetenmnt without naortfl©inl+safety or economy,

A few countrles hays experimented with other nppra'zctoe for protoctthn from

aircraft noise, both flyover dlsthrbences and airport offsets, th 1963. Tokyo tried

& ton agathst Jet fllghta totwoen 11:00 p.m. and 6:00 a.m. In later yearn Japan.

Norway, and Great Britain ozporl_'nonted with such physical msaaures as the consign=

llon of acoustic _fflesand greonheltgp the ltustallatlon of dc_bth windows, the use of

sound insulation in the walls and cellthgn or Imildlngep and tJioerection of concrete

walls ar_nd schools. While all these measures wore at least portlnlly successful.

circumstances often negated their effectJ, _ some eases, for th_taseo, the absence

of air oonditthntng In sueh protected buildthge prompted the occupants to open the wth-

down ththe mummer. !

'1_o worldwide concern over aircraft flothe comes at a time when the present i

generation of Jet aircraft will prob_tbiybe in ue_ for at thant another eii.'ht to i0 years. !

Accordingly , atlonttml line been directed to rotroflttinit exthtJnff Jot cngthos to mal_

them quieter. AlthoughthoZntOrlmtlonalCthllAvlatthnOrgentzatthnsposeereda



rutroflt moetln_ In Kovcmt_ r [97 ]I little hoi_ Je held for Ko_or_l _gr.Jomunt on [t_

z.cat)mll_pd_lJon. [m_ua_ tho el;timatod cosL I_r or_lno la _0_y(Jr_[tllo m_.nzl of man)*

_'orGIb.n zlJz_tona. _.l_"Iruftla no[ao thua prc_mWoi; to be _. oh:zlt_n_ln_ ilrrob]om I'or _t_

o_c:o_slder_ble m_g_lmde.

$orfK_ "rtafi_: Nc_*e

O_' _tl] the Ir Ht_xzt no[so mour_au in both uri_zz _d rurtzl 8etttn_._. tru ft'lo no,so _L_#

boen Iio[_t_d _1 tha momt _lL'n_ll_t. M_z_lyco_mtr|_ _l_.v_unde£_k_n _ociol_gic:zl

_ _.1 mzrvey.i that mlpport t_ll t_e_li. For ex_mpIe_ T_b]o _-2 premexzti d_t:z _red from

i _ nrLtlsh aurvey _ ]9_8.

_ 'r t_bIe 6-_

11111'I'1_11 "r_. F_IC _I/I1VI_Y

i _umber of Paopl_ D_mrl_d

,_l_'c_ft 9 4 l

l_dul¢_'y/0_nit _©l_ work 7 3 ]0

I_mee_e/L[l_h| _ppl_a_oee 4 4

Nol_h_Fa _ Im_t _ol_a

II_dlo/TV ? 1 1

llel[J/al_rme _ ! Z

Pel_ 3
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']'he abso|ulo poroontagos tn_y vary from (_ountry to country, b_t the roL_[Ivo

[xJel[tiono[ tro._ic noleo vorsus that flora oLhor sonrces letconstant. T_NorWay,

zelatively thinly populatedcountry, a poll of 1600 peop/eyIoldod the date presented
i

in Table 0-3.

Table e-3 I
&l

NORWEQL_4NO_E SURVEY

NurnJ_r of PoopleAnnnyodpot J00
T_ o( _olso I_xostlonod _.:

Area i

All Qtmetloncd UrL_n _u_l i

Ao Noise from nlotor vohiolos 17 _0 11 t

_* Noteo from aircraft 3 4 1

C* Noleo from rafJroads 4 .5 1

D. Noiao from noi_hbors G O 3

A Swedish study shows that cultural dl/fo rvnooa Jzra significant In ttssvsslng the

aoota! Impact or t_/[o notes. Thfs comparative study, with _ sample pcpu_ation

(metched In terma of ago, aocJal, end oocupatloaal etatu.) of 200 in Stockholm and

166 in Forram, Iialy, camo up with a statistically significant dfffe_nco--92 por-

cen_ in J_tookholm vor_ua 63 percent In Forx_r_ ilpont_inoousiymonllonod tfor/Iv

nolelO. a_ 6_.pel'_nt I_ _ckhoJm vereus 43 imrcent In Ferrara were disturbed by

tr_Tlo noise. The conciuelion Walldrawnflint reeulta ooncernJngnnnoyanoe t_actlc_e

to tz'_fflo ncl_ in ono country oatmotbe dlroctly oxtrapo_ted W another.

Bo#d Traffic NolLe Lev¢ll

In 1970a repor_ onurban t raffia _olise by the Orj_nlzaxtlon for _oonomlo Cooper-

ltlon anti Develop_nt the obaervutl_ Is made that efx'ecttve o_oreement of tmffIo
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!;
i: llOtho rugulatibhs requlz_s tbo availabilily of slmpJo, rollabib noise monitorib_ instru-

ments, Exparthnco attests to the ibaffeetlvenoss of le_ ordorcomeld o[ notho ]ogth-

?_ l_tibn without adequate equipment (or znanpowor). It Implies that even thouKh hot _1]

goverilmentm experlenet_ equal de fibthnothff, g unlve r_ml need for improvement douB

i_ exlst. For re_.rch purposes, bower,Jr, modern equlpmunt sutthfths all current

reqlllr_roenIB.

Botwee_ 1063 at_d 1965, ib roadside purveys nmde in Groat drdaln traffic noise

14 wait [sobatod from alJ other sources, Th(_ rnoatiurarnonts were rnada [n a wldo range

of eiluattoaib to loam how to relate the variables of tz'affib flow and r_td gntdiont to

notho lsvols* Tht_ proct_duma t'oliowed wore iboso _poolflod in ithltish 5taadard _4_fi,

A _[Ul method of displaying ibo tib_-varythg PZLtur_ of traffic noise is a slu-

tistthal dfstriballo_. Flgdrc fi-I Jhow_ _ttcb dl_ttibutiona mea6u_d by L_mure and

Atlzotlp ba FIelds, for |lght and heavy urban highway traffic, A stntlght fine on thu

[!guts roprot_nts a Gaussthn distribution. In this case, ibo heavy traffic altuatibn

is do_gr ibod well by such a dbtribai{on, while the distribution of ibo llgba tl'affth

situation Ja skewed by iba cccasibcal notho peaks,

The da_ is ssse_tiblly _e_f-explaruttory, It shows, for ez_mpth_ that [n [lk_ht

tr_ ffth 80 dBA is exceeded _ pe rcctzt of ibo time_ _0 dBA 20 Percent of the lb_lo iLnd

_ that In heavy lr_ffib 80 d_A is exe0odod 60 p_r_et of t_o time and 70 (ilia 9"/ per

cent of ibo time, Thuse notho favsis far exceed iboso recommended by the Orgnnlo

zatib[_ o_ E0on0_l_ Cooporauon and I_va_opmer_t as acceptable.

A aoiBo map pbat_d for Toulou_,_, France, showed that ib OlO confer of the oily

ibo notho barrel ra1"_ ly fills below 80 to 90 dBA sad _omoilmo_ even exceeds fo0 dBA

_: _ at peak periods.

ll_oordthgs nmd_ uaintar_pted for 24-hour pertod_ inside _ number of buildings

in 1Mrit_ showed that laeldo a bul/ding pertthularly expend to urban traffic notsa_
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FIKqre G-t', Typical 8tstlsileal Dlst rlhutlons o1"Ur _an Tra tic Nol_e

th_ average total noise dusing the day (from 6:00 a.m. to IZ!00 p, m. ) varies between

50 ,_nd60dJ3.6. Ind tl_t du_ng ths nl._hI (t,rom 1]:00 p.m. lo (;;00a. m. ) i_ vp_r/cdi)e-

tweer=40and 50dl]/.. wiih frsl]uoJ;tpc=ks of G0dBA. DurlnJ;th_dayp th_minimum

noise never fall== below 45 dB_. _nd _11_ below _0 dl]_. only between 1:00 a.m. and

3:00 a. m.

Control of TrmfficNoise

'Pratft'lcnoise abetement can h._achieved by at;aching either the sourco_ the trnnl_- •

mission path. the receiver (beiidtngs). or _nycombination c[ Shesvelements. There

appears to be no consistency amongthe countries _.rveyed in their approach to the i
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centre| of traffic noise. ]n t_wodon o.8 well as Groat i]ritl*ln, husaee bays been

modified wLth _poc_| ztoot_st[¢ |hlore; armlnd the ell_irma ;lad9XbnUBt_. ht/itila an 8-

to 10- dl]A _ductlon is being c_lmod t the Organization [or Economic Cc.oj_p_tlon

and Development cautions iha_ such menser0_ mfly [YJIompiJrary unlosp rel:ttlvoly

;_ expunslvem_thier_n=ep_oduree are observed,
Soviet oxperlrnenm have _hown posglao results through dyr_mla bolanclng ef tile

eagles, gear boJt, wh0ola I an_ltiros no well _e through ex_nsla¢ u_o of ecclndproof-

=_ lug n_mrlala. A British study by the N_tlanaz Phyalau L_borntory achieved noise

JOVOI rodoctlons of 5 d_A for diesel engines L_nd 9 d_. for _.qisoi ln.u engines by vury-

lug the compression ratios and timing patterns.

P.ogardh_g trarlornthaion poth noise reduction t all countries t_urvcycd agreed th:tl

depressed highways with cuber slanted or vortical '.vails cffort_d bout results. 5hnl-

lariy, notre shielding cinctures appear to be a i>_p_lar approach, at Js_t_tt to Swsds_t,

Great Brtmla, I_nd the Weat fiorrnn_ Iteptthllc. In e London noise sicily employing

a protective barrier thr_o reelers from the edge of a road flO motors wLdo, it wa_

la449d that _0 _etora from the z_croen the total nolaa redqcth)_ vztrted from _ to 15

dBA [or a l*5-tll_ter berrlar, from 17 to 2_ dBA for n ,_-n_ott_l_ berrlar, and 22 to

25 dBA for _ 10-meter bert[or. Notes reduction duo solely to ditputnce w_8 _beut

9dBA,

Many _ntrlae have latroduced e[rlpe of gz_s= =nd trees alo,g highways. _Idla

such moaeurn n aro aeathetloalJy pleaulag, 8wi_ an_ Soaldtnavlan data show typical

oettenttmtlonofhdBAperlO0moterefordons plantlageofireea ThoS_theetudy

staten that such a mouure may be worthwhile from _, peychologthal polar of vlawl

_ whor_ the source of the nol_*e ia pot visible, It le less thrttatlr_,

i Many Iltrgo urban govelllmont8 fire rcdeat81_[ng _nt[re ssctlal;_ of their cLtJo;t

to provider moro pla(teani envirogunent8 that include reduced traffic ltolse Jt_vels
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outa[do nnd Insido ros[donces _nd othor b,[Idlngs. For ex_.mplo, an Ams[erdam pro-

jact ua1|8 rot w[do 8puco_ t planlod wIIh grv.us _md treoa, L_twoon hlghw_ya und foal-

denton, O_ly low nonroBidant[_| buildh1_ o.rc _||owo_ alon_ lho hlghWUyo

_[or_menr

Nearly uJ| countr[o8 _urvoyed huve exp|lo[t _tlon_l or local ]og[shLtLc_ re6n_i_tl{n _

dolJo om[|ulo.s by motor vohlclu_. Tho O1"g_nlz_tt[on for Econornto Cooporutlon a.d

Dovelopm¢_t Urban Tr_t_o Noiso _klr_'oy of 1970 ob_orvos: i̧

IIln o_or _o bo I_llstlo tho_so st_ndi_rd_ _ho_Id rnfloct _ oompromls_t _'i

bet_n _octal considuratton_. _h_t _u pubILo [s willing to pay, _nd wh_t i

Indu_Iry can it_go to produc_ _n _o _l_dlt or _vai_bl_ Iochnology, S_m_ i

r,_du_tlons in no[m_ omi_o_ oou[d bo _chiovod in the f_Ir]y _hort run sim-

ply by add in_ _©o.stlc_ ab_orl_r_ and by d_t_il_d _ttmLtlc_ _o al[on_rs_

_11- [tlt_k_ _t,ld _ooI_r/_,_ More _[_li_c_n_ _o_ rod_o_, wo_Id_ _n

_r_for_ bocomo _o_t_v_ only _r _ _o_go_ p_r_i_ T]_o _rnpor_t

/, r_ _t._ _ o_ co_ntr_ a_t_vely _llforce _oIso o_s_ st_nd_i_ '_y vur_o_

Tokyo _I_ P_bII_ _oo_o_1 _d _on_o_ou_,1_ss rok._rd_t _ _trcot _o_ by _int_
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NOISE ENVIRONMENTS

Thl Residentlol Envlronmnt

_.|ua ]Lh_s beor_ _ld abo_]Ltho e f_oot_s on _s_do,tla| u_'e_ ot nolso from u__'_.[t.

surface whl¢lo_. {l_u;_trlzt| p[ants 0 and o_o1" oxr_lul ;;c_L'cas. Ilowover. :t cJu_u

l"o'41ew ot _'o_r_ |tLo;'a_lro Bhowa t;l_t oLIler oouzlLl"Io_ devota BIl_nLricunL _t_r;_ion to

_1 the Ldo_ltJ_'IcaLiC,_nd control of dlstui'b_ncun that o_ll_[n_te Ill _d _rou.d _JnlderlL_l

I b_l_dL_lg_. _.omo of Lho a_noy_nco_ _tJz-eady InO,Llon(_d In _oll_tL_r_ '_'lLI1 LIL(_|._l_']on

_._ |_| 1_ _o1" (_o_n_'le_ hayo _n_o_ _sl_c L_l_o_ _z- d'_o_ _._c_ _

?

_ _ll_z_d_(_d _ i_o:z_ o_ _L_;o_'n_ 1_r t_x_l_(_ _r;P_)_ _ _._ _ _n(_h_| •

il.
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thttd-basod fot_tulatfons toz' Iho ztttcnu_ltfon of grcund-trlLnsmitlcd vlhnltfo_a. Most

F*uroponn cc_ntrth_ _Feolfy In_]ul*_tiorl v[ waler p[pos [rom the stru_turnd mornborB of

tx_lld [ngs to _vofo t ra_mthaIDn o[ watvt" htt ir=nlor vthz'ilz fon_ and t;Ldcot nothtL

Not all dome_tth nols9 _ourco_ are d_roatJy rulat_d to fo_ula_thu. Eluv_ttortll

boat fo[_ ¢Jr wl_* _ol_ditlon[iLg oqulp_Qnt I doorbolJs_ household appll_nco81 _lld othor du-

vJct_B havo byron ndted a_ oz'_ndOr_o _wvthln tzltd the U_S[t havc conducttld Itllt_thlo

a_dfoH of _t_¢h [|_ml_. ]_art[cufor_y of Individual bousehndd nppJia[tcuu.

Thu Swodthh In_t[tut_ o[ ]kthldlng ]tgsoarch ]_L_ analyzod 65 Ilothu _ou_'c_l _uch a_

wouunl nde_rs t r_.rrl_mr_tor_ k[Icbon vxbou_t _an=_f l'ruozu_, ht_zzt[ng [_Lns I iLnll

_fo driar_. 31Jo highest tmtho J_vnd_ In thu S_ndl_h study (7(] to 80 dB at ono mctur)

¢_m_ i'_om v_ct_um nduanorl_. A Soviet _tttdy o_ bonto appllancu_ rztrtkvd ltn olovl='[o

_'-'r polthhor a8 the nol=l[t_t I folfownd by a vacuum c]uanorl a _llavvr_ and _t _t_w[_g

mavhino. This _tudy afoo Includad some applthncos that had been do_lgnud _ctf[-

c_lly fog" qutht ot'm_fol_. Not_blo _r_or_g the_o v:ere u vlt_ttum cl(]anoi* with tho i_lotor

Iltz]utht_d fr_ th_ housing, a cuntrffugc-typo laundry uxtract_r with t_ rgbbor p_[[ow

th tho baso_ some no[soles_ r_10|ndfo door[mll_ iLnd a w=tshthg mz_chlno thai u_od IL_gh-

prea_u_'_ ate_rn _nd had n_ n_cvthg part_.

An lntcrol_tthg vluw[_ntht on hou_uho[d Iipplthncw v.,a_ offorod th lho Hu_lgllrthn

monogr_,ph _ubm[_tod for this yoart_ =]ltv[rOnnl_ntal con_t_reltco _pon_t_rcd by Ibo

E_cnomth Cond_th_ton for _ttropo. Th_ writcl" _xpro_d the opthlofl thzzt _pplthncu_

rondo in Hungu_y had JlltJo v_thu _=" oxport p_rPO_Oa bocaustt tht_y _.vre nolo[or th_n

Iz.0pJ[an_01_ ma_[actuz_vd [tt othor c_ntr[u_. Th0 Ithnk_4rfon _vpo=.l thtrtxiu_c_ _ r_lruly

oxpro_sed ovahl_t[on o[ =totho i_ an o_ono_fo foclor. In g_n9_._l_ _tudfo_t _i_domv_tic

nothe cellter _t_t_nd th_ _am_¢ _[foot_ a_ dD f_tndl_ U[ olhvr no_st_. Althougtl hllm¢-

goP_ralod no[l_t_ aro _urp_cd by dlslurl_nc_ _ro_ tral'_lo a_d industry, thoy llr_

by =_omu_ntl di=_rc_ rdt_d [_ othor vour=lriol_.
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Publle Instltutlans

Many counlrlea h_va conducLed epeol_! JtudloeJ nnd aurvoys og publlu [netlLutlons,

Moat comrnonty a_d[ed h_va boon aohoolm and hoap[tals; but other Jn_Ll_lt[ons _r which

_omo fo_Jk'l_ noiso calltro| o_ort_l _o bo ob_.ox_.ed _ncEud_ musouln_ concert hailer

llbrarie_, and _blia _dmlnl_lratlon bulldIngm.

_o
The U_8_ ham dewlQ_ed _ _t_rd Vlbronol_e_! m_n_uremen_ Inbora_o_ _or

{

_le_ur [n_ po_ a_d vibration _ c_r I_[1_ b_Udln_ _p Inspoolion _d _ollt roi purp_.

_u_h of _ho equ[pntBnt IJ_por_abl_ _o fluid n_ea_urom_nt_ _an be _lJe In _0ho_l_

hoapl_l_, hoalLh Htat[on_. Juv_nl_ In_tlLutJon_ t oto. (_'or 3_0 VJbronol_e-I unLt_

we_ pro_u_d _nd _la_rlb_ed between 10_7 and Io70.

_JiJlo_ oa_ducl_d [11Au_trl_ I C_o©_o_|owk[_ _d G_rmnn_oxploPo no_eo R_

nolaa not ordy dlBtr_ctl _h_ _lLontJon o_ _t_dont_ but _f_cts [h_m physlo_l_y _nd lily -

_@_z'oeslB. '_le_ obec_z_/_t[on_ _Ol_cu_ with tho _n_xlmum cL_asroo_n l_v_ o_ 4_ d_._

_oommondod b_ (]rea_ _]rlL_l_ls _V_JelonComnll_tee. A _w_dl_h _oommo_d_tlun

p_ood th_ maximum _l_lu_om _vol _t _5 d_.

(]re_t Brll._ln. Corrn_ny. ^ult_[a. ILl,y. _land_ _wedenl. th_ I_SR. _nd _c_t_l

_rt_ _ _mon_ tho countrIos lzl Which Btud[o8 lu_v_ buon u_or_k_n Io do_rmln_

th_ no[_ Jow/B 1_ _o_pJL_|_ _nd to _n_|¥_ t_lo of_at_ of noiso on pa_J_¢N. Mo_l o_

t)_o _rves_ _h_wed ux_a_lly_ noJ_a Jevol| r_Jlglnl_ _rom _0 _o 90 d]]A Wlth[_ Iho zoom_

nB oomp_rod to th_ recornnmp_od maxl_num l_vu I_ af _ dBA d_r[ng th_ tiny _nd _

dnA _L nlgh_* A|! [nvo_t_to_ _greecl that no_eo Jevul_ ¢ane_Jdered lolez_lblo for

h_lthy IndlvJdual_ _ould be unLm_rab_o or damaging to ho_pit_! p_t[entB.



Effectsof IndustrialNoi_ on the Community

Althou_h lndustrth|nothu rocoivo_lsonlo uitontthnin gonot;,¢lstmHos and survoy_,

mu0h of the InformP.llunllbuutIt Izlgonorutod th ispoc_1 studloH. Of{on, sund _tlxIll¢_s

at0 |[mItod to (uoL_tnd Ins_nuus hl_thgJo l)lanta.For ox_tn]Ith,a uyuIoltooxtrlzctor

in Aostr_,lth v._s _ttldthd miter roaldunt_ oc_mpl_[0nd ah_t It. A8 a rosuit ol thlB _tt_dy,

ths unit Was modified and _hloldcd ao that tho omthBic., w_s reduced to a leccl that wlz_

not ithJectthn_b|o.IllitnuthorAustruJthn cause,th_ [cud hissing no[8o o[ the oil b_rrt- .

ors In an h_duJtrthl kiln was the _bjeot nf eompthi_ts and {_ sllhscquullt thvostJgatthn,

A apectaUy doelbmOd mufflsr .yst0m climthatcd thl_* problom,

The pc_cttho in Ltmdon p;_lc]ude_ the _ppearlZlllle in prtht of rflany r_lports on th*

vostihmtlons ol thth _ro. The_0, ths control of Indu_trln[ nni_e in 01o _ndonsl-

bLlLty of tho Iccal h_r_u_hs, and Invo_ttgntlons of enmpLatnts are rends by thu I_blLe

heaJth [r,_poo(or_o [_ r_o_t c_se_ _o [11vestlgatth1_s eollsilst of Informld dthouss[o118

with tho ofthndthg firms.

A morn cxtonSIvo z_ppro_,eh to Ind_lrth[ nulls problems Wa_ I_kor, hy tho Fodonll

_J_hiie of Garmuny In a _tudy o[ notho In the muth[ thdu_try, Th[_ eltudy Identif[nd

holes sollrcos and rnon_urcd thetr noise Iovvis at various potnt,s In tho _rro,ndthg

eommun_tto_, Tho wor_t _ource_ [dontfficdtncludodhlk'h_pond blowors, drop ha_-

_0TS, at_d lnaterla[ ndndlthg ¢*qu[pment+ Ir_ meat I_t_ncos, tho _o_ldon_ hnd fa[lnd

te _glst_r eompIa{nts_ cxcopt wh0n ullumtaI ewnts occurred.

Unlike the resident_ _oar _lzod thd_tria] pi_llts, eitizon_ exposuLi to thnlporllry

een_tn_ctton activlttos u_ually fthd the uttcndant disturbances ob_uctthnahlo. Con-

_ld0ratlon of thin h_,6 cauund _omo cemltr[o_ te shorle_l tho work _hfft_ fur cnllstrt!_-

tthn aetlv[ttha. _witzerl_nd ha8 dovo[op_d a forlnula that dctonnthos tho _[lowahth

wor_ tiroson the b._u[s of thu Iwu_go nol_ lev_] of the opt l';,tt{on.
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In tho Con_nuniet COUntries I allowanoo for industrial noise Is often Inelu(tod In

tow11 pl_olllrJ_o Plant mol_onll_ BroenboJttl, o..d dlfltAt*co aLand_e_ _ro cu_ito.la_'ll¥

employed.

!-
!/
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SUMMARY

_.1o6t OoLIntrluH _LIn'o_d h_vo vlo_d nol_ u_JmOnt _lld _orltrol _S zz m_Jor

ezzV[tel_rnoxzt_ Jssuo for z_ore th_ a d_c_d_. _touoiizeh o(foz_ ILu*;_ boon _1 izro tYJ-

ln_ 8uppoz_d _ Z_ by n_t Io,_zl govornrn_nta. C_ zho L_I_ of ro_o_rc]l zetu_l_.

|_zz_o n_rn_z" o( ooutzlrlo 8 h_v_ on_l_d _ornpz'_hon_lv_ _wa _l_] z'u_'ul_t _on_I _nd.

1]1 man_ [r_t_n_. _atlo_l_l lawl_ a:re _t_otoz" th_zz tho _orro_ponrl_g _lez-zl_tlon_!

Bl_nd_z'd_ Oz*g_l_olz z_oml_lld_Z|lonB.

It [_ d _lcLllt to _lt z*lbuto Lhe_o [l_tlon_| _on_uz11_ to ii _omr_o_ _1_. _ln_o Ih_ _'o

_oqu_Ily _xpz_aod. _uc:h _a Iho Iml_¢[ o_ IIol_._ on _aL_r Iiz*_tlctl_Jt).f tho _l_k of

_relgn _ooeptabJ|lt_" ot d_m_stl_ (noisy) [ndu_trial pz_xJuo_ oz" th_ lmpac_ af _ noisy

_or_lln_l_ly _nvl_*onr_lent on • touz'lHt-oZ'l_rzl_d _cononly. Slr_ll_z']y. tho conoeZlZ _x-

_ocl_ "v_U'_ro bz'o_ _hl i_L_oLZ_th_ or_oz_ornon_ oz"_-o_ _:e_ 1l'1o re_qxZ_tlon_.

_o In_J_lbor z_[io_. Tho _.Voz*_dXlealth Oz'_zziz_ioz_ _L_ zz_d_ _ tzurr_ of _*_vo_ll_n_

_ez_t h_n Ilre.qned th_ _smue Of lr_'[[a I_oJl_ol _z8 l_u_ A r_r_. '_Jrhan Tr_flo _o[_e _'

IP_J'_l 1971). alld I_ pz'_sontly ipon_orl_lg A comprehe_8_ve _uf]_ r)_ _h_ _n_lro_m_n*

ta_ Iml_I of the _utomobll_ lno[_d[n_ aiz" p_llu_(on _nd n_l_e. The I_ N. _e_nolll_c

Comml_mion _t" Europe I_C_). I_nued In 10o_. z'_om_n_nded I'Maximum [.tm_[_ or

_dnd _yol -- New Yohlel_a" (]_uio _o. 0. Unl_'oz'm _z'ovl_lon_ Con_rnLn_/.ppro_l

or" No_o - ECJ_ C_n_v_ _nd th_ Council o_"European Comrnun_llu8 (CE_C) h_ i_u_d

_. _lr_[v_ to th_ _o_mor_ M_£ket r_lonm _o provldo _z" urll_rrn n_ls¢_ ]lrni|_ _o_ ilew

vehicl_. ThJ_ _la l_ Io become e_tlvo by the ond or" Au_t _97_.
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_XZKonerali _11 countriel suryeycd rQcognized th_ foLIowin_ aourceB _B noJs_

poUuters (ll_tod in order of tmPoot):

1, _rtaeo traffic

2. Aviation

3. [r_umtry {as a oommunltynoise SOUlrCtd)

4. Community activities.

Cepcnd tng upon tha political str_otur_ of ouch country, en/orcomoat is k'uidud

natlotmlly but Implanmntad reglon_lly. Many eountr[os h:LVOboon sueeoasful in thulr

hello abatenmni offorter, but unLformlty ot apprc4zoh Is not ovidoni.
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SOURCE DOCUMENT INFORMATION

'P_OTec_o_l InformatLon Do_menta used as tho tmlln for the preparatiort or' tS[a

NT_)_00° ! - Nol_e From ConStruction F_c_l_menL_ O_e_tfans , Bulldln_,

Equlpm_nt_ i_d |lome Appl_oom0 prep'arod by Bolt, Beranek ard N_nmn _nder

EPA ©o_trt, os G6-04_0047.

NTID300. 2 - No(ae From [ndult rial Plants. prepared by L.8, Goc_'rtend An_oci-

atel undDr ¢ontrlct EPA 68-04-0044.

NTID300. _]- Community Noise, preplred by Wyte L_borator_en undol- EPA oon°

traet _8-04-t_040,

NTJD3G0.4 - L_wa _md ]Re@tl_ttol'_Sohamoa for Notre Abatement, prepared by the

Geo_e Wuhlnxton U_lt'e_t_' uariel* EPA _ont r_t _-04-003_,

NTID300, 6 - Ef_e_t_ of N_IaQon W.lld Hi'e ind other Animals, prepared by _de_phin

Bt_t* Unlvornl_¥undor EPA _ontr2ot 6d-04-0034_

NTJ_30G_6 - An Ae_eaament of Naive Co_aerrt In Other N_lona_ prep_tred by

_nforr_&tl_n, T_e, t!nd_l. EPA contra_t ¢6-0Z-01_?.

NT_D300. ? - Kffec_ of Noise on People. preP_.-_d by the CenLr_l |no_l_ut_ _or _o

Deaf u_de_ EPA _oatra_ 68-01-0500.

NTI[}_00. _ - _to _d Munlotp_l NoN-Occu_tion_] Nol_o ._hnternent programs,

p_e_l'_ by tho _t_ of the EPA Offico af Notme Abatement ar_ Contral.



NT_D300, 9 - Nolae Programs of Profeee]onal/Industria| Org_nl_atlons, Univ_.r_[-.

Uea aad CoIlegol, prepared bythe ac_ff ot tha _:PA O_'l'lc_of Nol_o ._,_alemont and

Collt roL

NTID_D0, 10 - Stlrnmary of N'olee Progi-ams In Lho Fedvr_l Gc*veramf'nL prepared

by Ihv etafl"0! Lhv E_/. Office Gt Nolee At_atelnvnt _d Control.

NTI'D_00.11 - $ocla_ frnpact ot Nolaef prepared by th_ N'at[onal B_reau o[Standarde

ur_or Intoragenoy agreement with tho De_rne_t of Commerce.

NTID3_0, )2 - _tfect_ o_ _onl_ _om _.nd Othvr rm_l_lvv _qolse on St _tur_a, pro-

_arod by Iho National Dureau o_S_and_,_d_ under l_ter_gen_y _gr_emu_t wl_h_hv

_epartm_nt o_ Cor_mur_e.

NT_D300.13 - Tr_nopor_tion Nol_u in_l N_i_e From _pravnt Powered b_'_nt_r- i

hal Co_n_tIon _nglnva, prepared by Wylv La_r_toriw u_ler EPA cont_c_

NT[D_00_ 14 _ £_om_ Im_a_t of N_ prup_red by _h_ N_t_on_l Bur_ o_"_n-

wi_h t_ D_rtme_t of _m_r_t_
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PalluUe. ,znd Abatement Act ur ]DT0 - Title IV to the Cle_m Air Amendrnent_ of ]970 !
t

(PL 9t-f104). The cities in which those hearings were held _d their nub|sct_ covered

are as follows: i

Atlanta Noise in Cormtr_ction

ChleaSo Manufscturlng _nd Transportation I

Noise (lilghway and Air) j

Dallas Urban Planning, Architectural Design;
end Noise in the Home

San Francisco St£,_dnrds and Measurement Methods,
Leglri_Uon and Enforcemtmt problems

Denver AgrlcuIture and ,qeereatlomzl use Nolne

New York Transportation (Pall and Other), Urh_n Noise
Problems and Social Bebavlor

I]oeton Physiological _nd Poyeholcglcal Effects

Washington, D, C, Tcchnolosy nnd Eco_mJem of Noise Control;
Natlonnl Programs and Lhelr ReJatlons
With State and D_cal Programs,

The transcripts of these hearings may be obtained through lhe Uflited SiatVS Govern-

merit PrintllXg Office, Supar/nteMant of _ellmenta, _tor imnourtcement ot their avail-

ability [n th_ Federal Register,
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_ppe_idix B

PROPOSED BILL TO CO.SOL TIIl_ GENE_TION

_ND TP_S_SSION OF NOISE

ENVIRONMENTAt PnOTECTION AfiENCy

WASHINGTON,O. C. _0

Dear Mr. [_rosidont/Spoaker] :

Enclosed lu a draft Of a proposed bill "to
control t_e _onor_tlon _nd transmission of nQlso
detrlment_1 to the hur,lan environment, and for

T}1o proposed legi_atlon would expand and
_oordlnate Federal efforts to confro_ noloc, _llch
preaent$ a _ow_ng thro&t to the health and welfare
of the Amor|_an people. Pa_Icul_rly in con_ested
u_b_n aro_:_, the no_se prodt1_od by the products o_
our advan¢in_ technology, and in the manqf_ctu_
of _o_ product_# ca11_ea _onti_u_ a_noyan_ and
in eo_e caees eerlous _yslca_ harm. _nile _e
states _nd 1ocalltles have t_o reeponoi_illty to
deal wit_ ma_y a_I_o_t_ of nolse, cffeetlvo F_dor_l
actlo_ i_ essen_la] wlth ros_0oct to m_jor no_so
problems re_Irln_ n_tlon_1 uniformity cf treatment.

• he prcpoeod bill would achleve throe prim_r_
functlons° Pirs_. it would esta_lleh, in tile
Envlronmental _rote_tlcn A_en_y, author_ to '
coo_i_at_ oxlstlng Federal no_so re_ar_h and
control p_ogramm, and authority to publish criteria
•nd _ontrol-technolo_y docum_nt_ relaflng to nolse.
_eoond, i_ w_Id ou_plement exlstln_ Federal
authority to re.late the nolso ch_acterleti_s
of artlclez_ that a_o major sources of nois_ _Nd
authorize Federal nolse labellng requirements for
such artlcle_. _hlrdo it would direct all F_deral
a_on_le_ to admlnlster the1_ programs, consistent
with exletlng authority, in such _ manner as to
minimize noise.

A detailed sectlon-by-eectlon analysis of the
bil_ ie enclosed. A e_milar letter is bolng sent
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to the [President of the sanate/Spsaket' of ths House].

_ls blil is pa=t of the Prosldsnt's environmontal
program as announced in his Envir0nmontni MoSSago of

February 8, 1971. It wall bs administered by the
ESvlzonmental Protection Agency and was developed
in coo=dlnatlon with ths Council on Envlronmen_al

QUality,

The OfflcQ of ManagemeNt and Budget advlsos
that enactment of this bail would be in accord with

the program of the Prosldent.

Sincerely yoUES,

/s/ Willlam D, _cksl_h_u.

llonor_le Spiro T. _now
Prssident of the Senate
Washington, D.C, 20510

I_nor_10 Carl B, Albort
Speaker of _La lTouse of ReproseNtattves
Washington, D,C, 20515

B-2



RTLH

TO con_zol the veneration and cransmia_ion Of
noise detrdmen_al to the human environment, and for
other purposes.

Be it enacted by the Senate and House of Rep-
resentatives of the United States of America in Con=

gres_ assembled, q_stt This Act may be cited as the
"_oise control Act of 1971".

_EC_ZON 2. FINDINGS A_ POLICY
(a) _no Congruas finds --

(i) that inadequately controlled noiee
presents a growing danger to tho health and welfare of
the Nation's population_ particularly in urban aroas;

(2) thut the major sources oE noise

include transportation vehicles and equlpmenc_ machln-
ery, appliances, and othsr manufactured articles that
_VO in commerces and

(3) that, while primary responsibility
for control of nolse rests i_ m_ny rospeots with the
States and local _overn_ents_ Foderal action is essen-
tial to de_l with major nolse problems requiring

national unlformit F of tro_tmen_.
(b) The Cengrees declares that it is the

policy of the United States to promote an environmunC
for all Americans free from noize that jeopardizes
their health or welfare. To that end, it is the pur-

pose of this Act to est_bllsh a means for effecCdvo

coordination of Federal research and activities in
noise control, to supplement existing Federal authority
for regulatlo_ of the nOiSe characterisclcs of arti-
cles moving in co_erce, and to authorize Federal noise

labeling requirements for su_l articles. Eothing in
this Act is intended to diminish the responsibilities
O_ State and local governments to regulate other as-

pects of noise within their jurisdictions.
SECTION 3, DEFINITrONS

AS used An this Act the term --

{a) "Administrator" means the Admini-
strator of the Environmental Protection Agency;

{b) "person" _a_s any p_lvate person

or entity, any officer, department, _gency, or i_stru-
_entallty of any State or local u_It o_ government,
and, except with respeot to the provisions of s_ctio_
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12(n). any officer, departmentl agency, or instrumen-

tality of the Federal Government_

(c) "product" means say artl¢l_ or good

manufactured for sale inf or introduction into r

commerce, includln9 but not llmltcd to transportation

vehicles and equipment, machinery, and appllancea.

provided, that it does not Include (1) aircraft, air-

craft engines, propellers, or appliances that are

covered bpTitle VI of the Federal Aviation ACt of

1958 [49 U.S.C. Sacs. 1421-32). (li) those military

aircraft, weapons, or oqulpmsnt that are designed for

combat USe; or (ill) thee, aircraft, rockets, Or equip-

Rent that are designed for reBearch or experimental Or

developmental work to be performed by the National

Aeronautics _nd Space Administration. or other machln-

cry or equipment designed for use In experimental work

done by or for the Federal Governmentl

Id) "ultimate purchaser '* means the first

perso_ who in good faith purchasQe a new product for
purposes other than resalel

(e) "new product" means a product the

equitable Of io9_i title _o Which has never beun trans-

ferred to an ultimate purchaserl

(f) "manufacturer" means a.y parson eR-

gaged in the manufacturing or assembllnq of new prod-

ucts or who acts for. _nd is controlled by. any such

person in connection with the distrlbutlon of such

produotsl

(g) *'commerce" means trade, traffic.

commerce, transportation, or co,v_unicatlcn among the

several States, or botwes:_ a place in a State and _ny

pl_ce outside thereof. Or within th0 District of
Columbia or a possssslon of the United States w or be-

tween points in the s_me Sta_e but through a point out-
side thereof.

$ECTIO_ 4. COORDINATION AND EVALUATIO _ OF FEDERAL

pROGRAMS

(a) The Administrator shall promote coordl-

_atlon of the programs Of all Federal departments and

age_cie_ relating to n01so research sad noie_ control.

Each Federal department Or _gency shall, upon request.

fur_ish to the Administrator such l_f0rm_tion as _:e

may reasonably require to determine the _ature, scope,
and results of the _slse-rese_rch _nd nolse-co_trol
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programs of the depar_0nt or agency.

(b) on _ha baSlB o£ regular consultation with

a_roprla_e Pedor_l d_pa_tm_nts and agenclos, the

Administrator _hall _ompllc and publish, from ti_e _o

tima_ a report oN the status and progress Of Federal

actlvlt_s relatlnq to noise _osearch and noise con-

trol. This report phall describe the noise program_ of

each Federal d_rtm_nt Or agency _nd a_Q_as the con-

tributions of thoBm programs to thQ Government's over-

all Qfforts _o control nolso.

S_C_ION,5. NORSE CRITBR_A RND CONTROL TE_OLOG__

(a) The Admlnlstrator shall, after conoulta-

tion with approprlate Fed0raZ departments and agencies,

develop and publish such cziter_a for noise as in his

judgment ma_ be _qulsltefo_ the pro_ection of the

pUbll¢ health a_d welfare, Such crlterla _hall reflect

the scle_tlflc k_owledge _ost _seful i_ indlontln_ the
kind and exten_ 0£ all Id0_tlflable ef_eet_ on the

public h_lth or weZf_re which _a_ be expo_ted from
d_ffarlng quantlti_s and quali_les Of noise, The

Admlni_t_ator£h_ll confer with the Secr_tarlos of
[[_alth, EducatIOn, sod Wol_r_, a_d of Labor _o assure

consistency botwoo_ th_ cr_torla published under this

s_bseo_ion a_d _h_ crltor_a and s_and_ds for occupa-

tional nol_o exposure p_oduced _der the Occupational
Safet_ and Ilaalth Act of 1970.

(h) The Ad_l_istrator _hall, after publi_at_0n

:: o_ the initial _riterla pu_suan_ to s_s_ctlon [a) of

: this sectlo_ and afte_ ce_ultatlon wl_h appropriate

Federal d_partments and ogenclo_, compile _nd _ublish

report Or serle_ of reports identlfyln_ _a_o_ sources
of nois8 and giving Information o_ tochnlqu_s for con-

trol of nOiSe from _ch sources. This information

shall include _uoh d_a as are av_ilabl_ o_ th_ t_ch-

nology_ costs, and alternative _ethods of _oise

co_trol.

(c) The Admlnls_rator shall from time to time

i" r_VtOW and. as appropriate, revise or supplement a_y
criteria or informatlo_ on Control techniques published

pursuan_ to _hls _0oti0n.

,:: (d) The publlcatlo_ or _evisJon of any c_i-
_oria o_ 10formatlon o_ ¢os_rol _echn_q_es pursuant to

) _his _e_tion shall be 8nnou_ced in the Federal

Rsgls_er, and copies shall be made ava_lahle to the



g_neral public.
SECTION 6. NOISE-_ENERATION STANDARDS

la) If th_ _dmlnistrntor, in _ roport pub-

l_hed _rsuan_ to section 5_ identifies as a major

source of hOllO any product or c_ss of product_ of

o_a or mor_ of _ fo_lowlng typ_s:

Ill Construction _qulpmen_,

(2) _ranspor_a_lon equlpm_n_ (_ncludlng

recr_a_io_l v_hlcles and rotated _qui_men_}, o_

(3) _qulpmont poware_ by In_ornal com-

bustion _ng_nos,

hc may_ _fter _o_sult_tlon t_ _o ex_ d_slrable wi_h

approp_lato Federal dep_rtme_ and ag_n_es, b_ r_u-

lat_on pr_ecrlbo and amend s_andards l_m_ing _h_

noi_-_en_r_tlon charac_oris_Ic_ (incl_dln_ reaso_l_

_urabili_y over t]_ llfe of _]l_ produc_) of such prod-

uct Or cla_s Of products. Tho s_and_r_ _o pro_crlbed
shall b_ _ho s_andards _hat _h_ Admlni_ra_or de_r-

mln_ consistent w_]l cri_ri_ p_blls_d pursuo_t to I

s_tlon 5, _o be requisite _o pro_ect th_ public !

hea_ an_ welfaro° In pr_s_rlhln_ a[id _mo_d_ _uch I

• tandards tho Administrator shall co_sider wh_th_r any

_ropose_ standard i_ o¢o_omlc_lly r_as_n_bl_, _ch-

nolog_cally p_act_cablQ, _nd _pproprla_ for th_ pnr-

tlcula_ p_oduct_ to which it w_ll apply_ and w]_h_

_ho _ar_ular _rod_¢t_ c_n mor_ offec_ively b_ ¢on-

trollod through Fod_r_l re_ulatlo_ of _nt_6_ate com-

mercQ or _hrou_h S_to or local tabulations. P_-

vl_ed_ th_ no _ta_r_s pr_crlbe_ undor _i_ _u_io_

uffec_iv_ d_ts Of _uc}l standards.

(b) The Admlnls_r_to_ sh_11 publ_h _ny

standards propo_d Under subs_ctlon {_I _n th_ _od-

aral Re_iu_or at l_as_ 60 _a_ prior _o th_ _ime when
such standards wi21 _ake eff_. In addition to sub-

mlssloNs o£wri_ten Views, a_y potion who will bo a_-

v_raely affcct_d by such proposod r_gul_ion m_y,
wlth_n 45 days of _ _at_ of publlcation of th_ pro-

_o_od r_ula_ion, _ wi_hln such o_c_ _m_ period a_

_h_ A_m£n£stra_or may pr_scrlbo, f_le o_c_ions wi_h

_he Admln_s_ra_or n_d r_quost a p_l_ _o_zlng,

_aq_st_ for a p_bli_ h_ari_g ma_o_ a manufacturer

_f a _oduct covorQd by _he p_opo_od _n_rds sha_l be

_r_n_. R_quest_ for a public hearing by other



persons may bs granted at the diBcretlon of the Admlni-

_trator. If a public hearln_ is held, fln_i regula-

floss will not be ¸ promulgated by the Administrator

until after the conclusion of such hearing.
(c) Section Sll of the Federal Avi_tlon Act

of 1758 (49 U.$,C. Sec. 1431) is amended aa followsl

(i) In subsection (a), after "with the

Secretary of TranspQrtatlon" insert "an_ Dub_ect to

th_ approval of the Administrator of the ENvlronm_ntsl

PrOteCtion Agenoy".

(2) At th_ end of subs_ctlon (a), insert

"Standards, rul_s, and regulatlens prescribed and

amended under this _ectlon shall become effective only

upon approval by the Administrator of the Environment_l

Protection Agency7 provided, that, all standards,

rules, nnd regulatlons prescribed pursuant to this
seetlo_ prior to th_ offoctlvo data of the Noise Con-

trol Act of 1971 shall remaln in effbot until amended

or revoked by subsequent standards, rule@ I or regula-

tions prescribed and approved pursuant to this
seetlen°"

(3) After subsection (a), insert the

following now subse_tle_s_

"{b} The Admlnlstrator of th0

Federal Aviation Admlnistratio_ shall not issue e

t_e c_rtiflcate under _ectien 603 of this act for

a_ aircraft, or fo_ any aircraft engine, propoller_

or appliance that affects significantly the _olse or

so_Ic h_o_ charsctori_tlcs _f any alrcraft_ unless he

sh_ll have prescribed st_dards_ rUI_S, and regulations

und0r this section that apply to such alr_raft, air-
¢r_ft engine, prop_ller, or appliance.

"(C) If at any ti_e the Admlni-

strator of the Envlronme_tal Protection Agency has

re_so_ to bsll0ve that a_ sxlstlng standard, rule, or
reg_latioh _der this sectlo_ does not protect the

public fre_ alrcraft noise or so_ic boo_ to the maxl-

In_ extent that is co_sisteet with the co_elderatlon

listed in .uhssctlo_ (d} of this s.otion, he may re-
quest the Adml_istrator of the Federal Aviation Adml_i-

stratiOn t_ review a_d report to him on the advisa-

bility of revisl_g _uch standard, r_le, or regulation.

An_ such r_guest shall he aecompanled by a detailed
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statement of the information on whloh it is based."

(4) SuDsectlon. (b) and (c) are redeslg=
sated as (d) and (o).

{d) No State or subdivision theroof shall

adopt or enforce, with respect to any product for whlch

nolse-gonQratlon standards have been prescribed by the

Administrator under subsection (a) of this section, any

• tlndard limiting Noise-gener_tlon characteristics

dlff_rent from the standards prescribed by the Admlnl- i
strator. Nothing in this section shall diminish or

enhance the rights of any State or subdivision thereof

otherwise to control, regulate, or restrict the use,

operatlon, or movement of such products.
SEt_T_ON 7. _BELING

(a) The Admlnlstrater may by regulation dealg-

sate products or classes thereof:

(1) that pr0duce noise capable of

adversely affecting the publlc health or welfare; or

(2) that are sold wholly or in part on

th_ basis of thelr effectiveness in reduclng noise.

(b) For each OE such products or classes the

Administrator mayf after consultation to the extent

deDirable with appropriate F_doral depaz_ents and

agenclos, by regulation require that a notice of the

actual level of n018e gen0ratlon, or notice of the

aotual _ffectlvensss in reducing nolse, be affixed to

the product and to the o_tstde of its contalner at the

time of its _ale to the _itlmate purchaser. IIs shall

prescrlbe the form of the n0tico and the methods and
unlts Of measurement to b_ueed for this purp0so.

(c) Nothing An this section shall preclude or

deny to any State or subdivision thereof the right to

regulate product lahellng in any way not iN conflict

with regulatlons promulgated by the Admlnlstr_tor under
this section.

SECTION 8. PROHIBITED ACTS

{a) Th_ _ollowlng acts or the ca_slng thereof

are prohibited_

(I} in the case of a manufacturer of NeW

pr0duct_, the Dals_ the o_feri_g for sale, or the

iNtEoductlon or delivery _or introd_ctlon into co_erce

of any produo_ man_factur0d after the effective date of

re_lations promulgated under SectiON 6(a) (respeCtiN_

nolse-geNeratlo_ characteristics) that a_e applicable



to sgch product, unless it is In eonf0rmity with such

regulations (egcept as provldod in st_sscti0n (b) of

this section);

(2) in the ca_e of an owner or opera,or

of a product, the use in oemmQrce of such producc alter

the effectlvs date of regulations promulgated unde_

section 6(a) t_at are applicable to such pr0_uct, un-

less it is in conformity wi_h such regulations [ex-

cept as provided in subsection (b) Of this section) ;

(3) the removal or renderlng Inoperacive

by any person, other than for purposeN Of ma_ntenence,

repairw or replacement, of _ny devi_e Or element of

d_si_n incorporaced into any product _n compllanc_ with

regulatlons promulgated under section 6(a), prior _o

its sale or dellv_ry to the, ultlmat_ purchaser or

during its term of U_S.

(4) in the Case of a manufacturer of new

producCs, the sale, the offerln_ for sale, or _he

introduotion or d011very for introductlon i_to com-

merc_ of any product manufactured alter the eff_ctlve

date mf regulations promulgated under section 7 (re-

specting noi_e labeling) that are app]Ioabl_ to such

p_oductj unless it is in conformity with _u_h regula-

Clone (except as provided in s_bsection {b) of this
section);

(5) Ch_ removal by any person of any

_otlcu affixed to a produot Or containsr pursuant to

re_ul_CIons promulgated under _ectlon 7, prior to sale

of th_ prod_o_ to the qlt_ms_s purchaser;

(6) the l_portaCion into th_ United

States by an¥ person of any product if* violation of

r_l_tlons p_om_Iga_ed unde_ section 13 thnc are

applicable to _uCh prOdoctI _nd

(7) the fail_re or refusal by any person

to pe_mlt access to, or oop_ing of, records or to make

reports or provide l_for_atio_ re_ui_ed _der section
9.

(b) (i) The b_mlnlstr_ter may exempt any prod-

qct_ or cla_s thereof, from paragraphs (1), (_). (4),

a_d (6) Of s_hsectlon (a). upon _uch terms and con-

dltlo_s as he may llnd necessary to pretest ths p_bllc

health or welfare, fo_ the p_rpose of research. Invee-

! tlgatlo_s_ studies, d_monstratlo_s, or tralnin_, or

; for re,sons of n_tlonal security.
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(2) A produat lntondod solel F for Bxporto
and _o lahelod or tagged on the outsid_ of tha con-
tainor and on the produc_ itself, _h_ll not be subject
to paragraph (1), (2), o_ (4) of subsec_io, (a).
SECTI0_ 9. RECORDSa REPORTSI AND _NFO_MATION •

(a) Evary manufacturaE of a product for which
a_pltcable r_gul_ons havo been promulgated Undar
sectio. 6(a) o_ aection ? ahall ostablish and maintain
such rocords_ make such repor_a, _nd provide such
lnformatio, (which may include the availability of
products coming off the a._emhly lin8 _o_ re.ring hy
_he Adminia_rator) as the Administrator m_y reasonably
r_quire to e_able hl_ to de_rml_o wh_th_r _ch manu-
facturer h_s acted or Is _c_ln_ In co_p_l_c_ wl_h this
Act and _h_l_ upo_ reques_ Of an officer o_ em_loye_
duly deslgna_od by the Administrator, pormlt such
officer or e_ployeo at reasonable times to h_va access
_o sqch ln_o_ation and to copy such _cords.

(b) All ln_orm_ion obtained _ _h_ Admini-
strator Or hi_ r_prese_t_ives pursuant to s_bsec_ion
(a) of this section, which inform_icn contain, or
rols_E to a _ad@ 8_cr_t or o_he_ m&_te_ r_f_rr_d to
in section 1905 of _itle 18 of th_ United S_a_es Code,
•hall b_ considered confidcn_i_l for the purpose of
tha_ sact_o., oxcop_ that such information m_y b_ dis-
closQ_ to o_hor _ad_ral officers or emplo_s, i_
w_ose posse_sion it shall r_maln confid_ntial, or whon
z_l_vQnt in _ny _roce_ding under this Act.

{c) _his soction _hall _pply only to m_nu-
fac_urers in the United Sta_es.

_ECT_0N 10. _EDE_AL pRoGraMs
Th_ Congr_s_ authorizus and direc_ _ha_ al_

a_encies of tho Femoral Govornmen_ sh_ll_ _o _ho
full_st extent consiston_ with existing _uthori_y,
adminiate_ _m programs withi, their control in _uch

ma_n_ as to further the policy d_clared in _c_lo_
2 m).
SECTION 11. RESEARCH. TECHNICAL ASSISTANCE, AND PUBLIC
_NFORMATION

I_ furtheEancQ of h_8 r_BpO_5_bilitiuS UlldeE
thiB Act a.d to complement, as necessary, tho noise-
rosea_oh pr_jrams of Dther Fodoral departmonts and
agencies, tho Admlni_t_ator is authorized _cr

(a) Conduct r_e_rch, and _inanc_
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research by contract with other public and private
bodies, on the effects, meaaurement, and control of
noisow including but not limited to_

(1) Investigation of the psychological
and physiological effects of noise on humans and the
effects of noise on domestic animals, wildlife, and

property, and determination of acceptable levels of
noise on the basis of such sffects_

" (2) Development of improved methods and
standards for m_a_ur_ment and raonltorlng of nolae, in

eooperatlon with the National 8uru_u of Standards_
Department of Commerce/ and

{3) Determlnation of the moat effective

and practicable meuns of controllin_ holes generation,
transmission, and receptlonl

(b) Provide technical assistance to State and
local governments to facilitate their development and
enforcement Of amhlent noise standards, includlng but
not limited tel

(i) Advice on tralnlng of nolse-control

personnel and on selection and operation of noise-
abatement equlpment_ _nd

i: (2) Pzeparation of model State or local
legislation for noise controll and

i" (c) Disseminate to the public information on
:: the effects Of noi6e, acceptable noise levels, and

techniques for noise measurement and control,
SECTION 12. ENFORCEMENT

(a)(l) Any pers6n who vlolanea _octlon 8{a) of
. this Act sh_ll be subjeot to a civil penalty of n_t

more than $25,000 for each violation, which may be
assessed by the Administrator or by a court in any
actlon authorized by subsection {b) or (e) of this
_ootion.

(2) In any proceeding by the Administra-
tor to assess a oivil penalty under this subeectlon,

no penalty shall be assessed until the person charged
shall have been given notic0 and an opportunity for a
hearing on such charge. In determining the amount of
the penalty, or the amount agreed upon in compromise,
the Administrator shall consider the gravity of the

vlolatlon and the demonstrated good faith of the person
charged in attempting to achl_ve rapid compliance after
notification by _m Admlnistrator of a violation, Upon
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failure of the offending party to pay any penalty

ass_ssedo the Administrator may request the Attorney
S_neral to commence an action In the appropriate
district caurt for appropriate relief.

(3) For the purpose of this subsection,
the commIBslon of Shy act prohibited by,paragraph (1),
(l), [l). (4), [5), or (s) of section 8(a) shall
constitute a separate violation for each day or prod-
vet i_yolved.

(b) The district courts of the United States

eh_ll have Jurisdiction of actions brought by and in
thQ name of the United States to restrain vlol_ticns

of this Act or to enforce clvll penalties authorized

by this Act. Any civil action authorized to be brought
by the United States under this Act shall be referred

to the Attorney Gone=el for appropriate Notion.
(c) By ssreemsnt with any State, with or with-

OUt rolmbursemont_ the Adminlstrator _ay authorize law

enforcement officers or other personnel of such State
to enforce the prohibitions of section 8(a) by bringing
actions In the mp_roprlate State courts* When author
tired by State law, the courts of such State may enter-
tain aotions brought by such officers or personnel to
restrain violations of this Act or to enforcs civil

penalties authorized by this Act. In any action undsr

this subsection, any civil penalty imposed shall he
payable ons-half to the State and one-half to the
United States Treasury.
SECTIO_ 13. I_OR_S

(a) Products offered for importation shall be

subject to the same general standards and labeling

requirements that are applied to llke domestic prod-
acts. The Ad_inlstrator shall by regulation prescribe
the procedures by which this will ba accomplished with
a minimum detrimental effect on domestic and inter-

national trade.
(b) The Secretary of the Treasury shall, in

consultation with the Adminls_rator, issue regulations

-to carry out the provisions of this Act with respect to
products offered for importation.
SECTION 14, APPROPRIATIONS

Thsre arc authorized to be appropriated to
car_ out this Act for Fiscal Year 1972 and for each
flsc_l year thereafter such sums as are necessary,
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_ _ECTI0 N 15, REPORT 0F NOISE STUDy

Section 402(B} of the cle.n Air Aut is emanated

by deleting .verythlng before "a full and ¢or_plete

! inveBti_atioN" _d in6o_tlng in _le_ thereof "The

Administrator shall carry out".
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SECTXON-_Y-SECTION A_JALYSI_

The t£Cle of the pr_osed act la deslgnated as
,,TheNoise Control Act of 2971o"

Sectlon 2 coNtalns a Statement.of congrasBional

f_ndlngs and pollcy. Submec_£on 2(_) stat_m flndlngs
that _oi_e, partlcu_arly _n Urban _eas w p_osen_s
_owing _nger to the public health _n_ We_f_re_ _at

_h_ _aJo_ so_rcel o_ no_se _clu_e _ variety of ma_u-
f_c_ure_ _rt_cles tha_ move _ ¢_rce I _ that tho

_ed_ral _overnment hear_ a responslb_1_ty _o da_ wi_h i

m_c no_se problems requlc_9 n,tlon_l unifo_t_ of
tceatme_C_ Sub_ection 2(b) declares a Fod_r_l p_icy
to pro_o_e _n _v_o_8_t fo_ a_l A_er_c_ f_e _ro_

noise that _e_p_r_izes the_c health oc w_1_re. 7hls
aubsecti_n fucthor _tatos cha_ the purpose of _e pro-
possd ac_ is to est_bliBh a'mo_6 fo_ of_ectlve
coo_dln_io_ of Fedora_ nolso pro_r_s_ to supp_emont

e_istlng Feder_l _utho_It_ for re_ulatlon o_ _hB nolse
ch_r_t_rls_i_s of artlcle_ moving i_ co_erc_, and
to authorize Fe_ec_l n_ise labelln_ cequlr_mont_ _or
_uch _r_icles. Tho Ac_ is no_ In_o_ to rQl_evo

S_tes an_ 1ocalitie_ _f _he_ responsi_illt_os to
control other _spe_ts of nois_ withln the_c juri_-
dl_t_ona.

Sec_o_ 3 _efi_os _er_n te_ usod _n th8

pr_pos_. Subsectlon _la) _e_£n.s the offl_nl

pr_a_ly r_spon_blo _or _mplemen_i_g th_ leg_ela_ion
a_ tho Administrator of the E_vlr_nm_nta! P_o_ecti_n

_uch a way tha_ _I_ Fe_r_1, St_tQ, or 1oca_ _over_-

pr2vate p_rso_s oc ont2t_es, are _n_uded w_t_In the
enforcement provislo_ of sec_o_ 12. IIowevor, F_d_1
_r_Izatlons_ e_loyees, a_d _gQ_t_ _ro oxc_ptad _rom
th8 d_flnition _f "person'* In_ofa_ a, subsectlon l_(a)

providing for c_v_l penalties, is concerned. Thus,

comply w2_h the prohibitions of section 8, but the_ _re
n_t 1_le for a_ subject to th_ c_v_1 _altlos
_uthor_zed £n su_sectlo_ 12(a).

S_bse_tion 3(c) _eflnes "product" co In_de

a_y _r_clo or g_o_ manufactured for s_Q in, Or
in_ro_ctlon i_t_ com_o_c_ with thr_ 9_ar_l
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exclusions, "P_oduct" does net include aircraft or

aircraft c(_aponents that ars covered by Title VI of

the Fsd_ral Aviation _h of 1958. _e noise

characteristics of hh_Bo aircraft and aircraft

compoBe_ta _re already subject to re_l|atlon _nd_r
that Act, which will c0ntinuo in effect sub_ect to

the am0_dments m_ds by section 6 Of ths proposed

is_dslahlon, discusssd below,

_,_ "_roduct" a18o excl_des an_ artlcls that,

although otherwl_e within the broad definitlon_ is

deslgn0d for military combat uBe. National security

req_ire_ that the roap0nsible authoritles be free to

de,ermine to what extsnh holms control obJectdve_ must

be aubordinatQd to military necessltls_ in the use Of

such artlcles. Therof0ro, _hey ars excluded from the

doflnitio_ of "product" to _empt thu_ entirely from

the standard-setting a_d l_b_llng provislon_ o_ ssc_ionB

6 and ? without regard to the exercise by the Admin-

istrator of hls powe_ under section 8(b)(1), discussed

below, to grant Bpeelfi_ exemptlon_ _or national

security rcascnm, _io policy of the proposed _egle-
l_tlon will, howsver, dlctats that mll feasible steps

be taken to improve th_ noise eharmc_eri_tlcs of even

those articles. "Pr_t" al_o ox_lude_ equlpm_t

deslgn0d for _se in oxperlment_l wo_k done by or for

the Natlonal Aeronauti¢_ and Space Admlni_tratlon or

other agsnclos of the Federal Governme_h.

Sub_ctlon 3(d) defines "ultimate purchaser"

to be the flrat ysrso_ who'p_rohas_ a _ow prod_ct for

a use other than resale, This sxchldes both thos_

intormsdlmries who m_y handle the product before sale

to the f_rst us_ and subsequent users who may obtain

the produo_ second-hand. Subsection 3(0) defines "new

product" to msmn a product the title to which hms not

yet been transferred to a_ ultlmat_ purchaser.

Subsection 3(f) defines "manufa_ure_" to

d_cl_do _ p_so_ who _afl_fact_re8 or _sflembles new

products o_ who acts on behalf of such a psr_on in hho

dls_rlhuhlon of new products, "commoreo" io deflns_

in sub_ctlon 3(g) to in,dude all forms of interchange

InvolvI_ two or mo_s States, or a _tate and a plato
outside thereof or the District of colu_bla o_ m

possession of the United States.
Section 4 entrusts to thm Administrator of SPA



the primary responnlbility for promoting coordination i
of Federal programs relating to noise. To assist h_

in exercising this responsibility, subsection 4 (a)
Si_ecta each other Federal agsney to furnish him with
any information be may reasonably request _cout the

agency's noise pr_rams, Subsection 4(b} directs the
Administrator, on the basis o_ consultation with

appropriate Federal agsnelee, to pu_llsh s periodic
re_ort covering the noise-related activities of all

Federal agencies. It is intended that this report
will provide a means for assessing the overall progress
of Federal noise control efforts.

Section 5 gives the Mministrato_ of EPA

responslbility to d_vslop and publish baBic doeumsnhs
on noise and its control. SUbsection 5(6) directs

him to develop criteria for noise, taking into account
up-to-date s_lentific knowledge on noise effects.
These criteria should make clea_ what quantities and
qU_litles of noise are consistent with protsctio_ of
thQ public health _nd welfare under diffmring clrcu_-
stances. The Admlnistrator is directed to seek eon_

siatsncy between these critsrla and the criteria and

standards for occupational noise e_osure p_ducsd by
the Secretarles of Hs_Ith, Education, and Welfare a_d
La_or u,der the occupational Safety and Health Act Of
ISgO.

Subsection 5(b} directs the Adminlstrator,

after initial publication of criteria unSer suhssr.tlon
5(a), to publish o_e or more reports identifying ma_or

so_rces of noise and discussing techniques for con-
trolling noise frc_ such so,ross. It is not intendsd

that any single report published under subsection 5 _}
must cover all or most _a_or noise sources. Rather.
as information becomes available, the Administrator

ma_ I_lish Individual reports identifying one or more
ma_or sQurces and outli_Ing the holes control technology
applicable to each identified source. S_bsection 5(c)

directs the Aamlnlatrator to review and, when appro_rlata,
revise both the c_Iteria and the control technol_y
documents publlnhsd under section 5, to ensure that
these z_Slect changes i_ available knowledge. Sub-

settles 5 (d) requires a_nouncement of sash publication
or revialon of criteria or control technology documents
in the Federal Rsglste_ and release of copies to the



. / - _ i _. ,

public, This provision is intended to onsare adequate
public knowledge of the content of these publications.

Subsection 6(a) authorizes the Administrator

of EPA to prescribe noise standards for construction
equipment, transportatien equipment, and equipment
powered by internal combustion engines that ho has

identified as a major uourco of noise and for which he
has discussed control technology in a report published
pursuant to section 5. _mn the Administrator dstermlnes

to impose standards, subsection d(a) _equires that
they be set at the level require_, in light of ths
published criteria, to protect health and welfare.
taking into account the feasibility of such a level

of control and the appropriateness of Federal resulatlon.
Standards under subsection 6(a) shall not apply to

i products manufactured on or before the effcctlve date

of the standards, subsection 6(b) alters the procedures
under the Administrative Procedure Act by granting a

manufacturer the right to _ public hearing on proposed
standards that would cover his products.

i Subsegtion 6(c} amends section 611 of theFederal Aviation Act, whlch authorizes regulation of the
noise characterlstlce of civil alrc_aft and nlrc_aft

i components. Subsection 6(c) provides that standards.
rules, and regulations prescribed by the Federal

i Aviation Admlnlstr_tion under section dll must be
approved by the Administrator of EPA, and that such
standards, r_les, and requlations become effective

only upon such approval. }]owever, subsection 6(c)
! contains a saving _lause which allows all standards,

rules, and _equlatlons prescribed under section 6li

prior to the effective date of the proposed legislation

to continue in effect until superseded by new standards,
rules, or regulations prescribed in accordance with
the proposed legislation.

Subsection 6(0) further provides that altar the
effective date of the proposed act the Federal Aviation
Administrator shall not issue a type certlficato for any

aircraft unless he has already prescribed standards.
rules, and requlatlons governing the noise character-
istics of that aircraft. This requirement also applies

i to any aircraft engine, propeller, or appliance that
affects sdgnlficant£y the noise characterlstios of any
aircraft in which it is to be used. This provision wil_
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ensure that in the future the noise chsrsctsrlstlcs of

any new aircraft or alrcrsft component will be
ascertained and controlled prior to its introduction

into sir co_ercs or air trsnsportatloa.
Subsection 5(o) further provides that if the

Administrator of SPA has _eason to bellevo that a.

existing standard, rule, or regulation prescribed under
611 of the Federal Aviation Act inadequately protects

the public from noise, he may request the Federal
Aviation Administrator to review the standard, twit,

or regulablon and report to him on the advlsability
of r.vlslng it. Any such request must be accompanied

by a detailed statement of the reasons therefor. The
Administrator of NPA may invoke this provision with
respect to s standard, rule, or regulatlon prescribed
before or after the effective dote of the proposed oct.

SUbsection 6 (d) provides that when the Admin-
istrator of NPA has prescribed standards for any product
under subsection 6(a). no State or subdivision thereof

shall adopt or enforce noise standards for that product
different from the standards set by him. Nothing in

section 6 preempts any existing powers of the Statss
or localltles to set noise standards for products for
which the Admlnlst_ator ha_ no_ yet set sts.dards _nder
the proposed act, _o set State standards identical to
standards set by the Administrator for the same product,
or to rsgql_te the use, operstlon_ or _ovem@nt of
products.

Section ? authorizes Federal noise labeling
requirements for products in commerce. Subseetlon 7(a)
authorizes the Administrator of NPA to designate classes

of products that either produce noise capable of

adversely affectln_ the public health or welfare, or
are sold st leasN in pert on the basis of their effec-
tivenesg in reduolng noise, q_OSe product_ need not
be limited to those for which noise standards have been
set under section 6 or which have been discussed in

a control technology document under section 5. Sub-

section 7(b) authorizes the Administrator to prescribe
a nolse-generatlon or nolse-reduction labeling require-
ment for any product designated under subsection 7(a).
To assure that such notices are informative and useful

in facil_tatlng choices by buyers in the marks_place,
the Administrator is directed to prescribe the form of
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thu Notice and the methods and units of measurement
used in its p_eparation. Subsection 7(o) leaved intact
any e_isting powers of the States to regulate product
labeling, except that such regulation may not conflict
with regulations promulgated by the Administrator under
scratch 7.

SUbsection 8(_} prohibits a number of acts in
violation of _e proposed legislation. Paragraph 8(n)

•r' (1) forbids a_y manufacturer to sell a product manu-
factursd after th_ of_otivu dat_ of noise-generation
stand_rdB prescribed under sub_ection 6(a) that apply
to the produc_, unles_tho prod_ct conforms with _uch
standards. Paragraph 8{a)(2) forbids any person who
owns or operates a product to usa it in cnmmerce after
the cffectlvs date of noise-_onoration standards
proscrlbsd under _ubs0ction 6(a) that apply to it_
unless the product oo_form_ with such stalld_rds.

Paragraph 8(a)(3) forbids any p0rson to remov_ or
rcndor inoperative, other than for malntonanee, repair,
or replacement, nny dsvlce or element of design

incorporated into a produc_ to make the product comply
with noise-gcneratlon standards Wroscribed under sub-

section 6(a). This prescription applies both prior
to sale of tileproduct to the ultimate purthau_r and
during its term of use.

Paragraph 8(a)(4) forbids any manufacturer to
sell a product manufactured after the effective date nf
inboling rogulatlons promulgated under section 7 that

apply to the product, unless the product conforms to
such r_gulatlcns. Paragraph 8(a)(5) forbids any person,
prior to sale of a product to the ultimat_ purchaser,

to remove a notlce affixed to the product or its con-
tainer pursuant to reo_latlons promulgated under
ssctlon 7. Paragraph _(a){6) forbid, the importation
into the United States of any products in vlo)atlon of
re_ula_lons under section 13, discussed below, rslatin_

to imports, p_ragrap]:8(a)(7) forbids any psrson to
fall to comply with th_ provisions of section 9. disce_,ed
below, respsctlng acce#s to resulted r_cords a_d reports.

Subsoctio_ 8(b) creates two ox_eptlons to the
prohibition# l;_paragraphs 8(a)(1), {2), [4), and (6).

First, the Admtulstra_sr is authorized to sx0mpt any
now product from thoss prohibitions, upon such terms
and conditions as he may find necessary to pro_ect the
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public health or welfare, for the purpose sf r_soarch,

investigations, studlee, demonshratlons_ or trainlng, or

for reasons of National security. Second, SUbSQCtlOn

8(b) provides that a product produced .olely for .xport,

and vlulbly labeled or tagged to that effect, is exemptefl

from the prohibitions of paragraphs 8Is}(1). (2)

and (4}.

Section 9 requires every manufacturer of a

product covered by noise ra_latlon or labeling

regulations under subsection 6(a) or sectlon 7 to

maintain such records, make such reports, _nd provide

such information as the Administrator may reasonably
require to enable him to determine whether thQ manu-

facturer has acted or in acting i, compliance with the

proposed act. This may include the availability of

products comlng off the assembly llne fo_ t0stlng by

the Administrator. '_lo msNufacturer shall, eli rsqucehf

permlt a representative of the Admlnlstr_t0r to view

and copy such records. Any _nformatlo. obtained by

the AdmiNistrator or his representatives pureus_t to
sectlon 9, if it contains or relates to a matter

referred to as confidential in sectlon 1905 of title

18 oft he united States Code, shall he protected from

disclosure as provldod in that section, except that

it may bQ dlsclossd to other Federal e,_loy_es or when

rol_vaNt in _ny proceodlng under th_ propos0d act.

Disclosure to other Federal 0mployoes or in a pro-

cesdlng under the proposed act wll| not termlnatQ the
confidential status of the infom_atlon,

Section i0 authorizes and directs all F_dsral

aqsnciss to administer the programs wlthln their control

in such a manner a_ to further the pollcy of the proposed

Act, to the fullest extant consletent with _io ag_ncles'

existing authority.

S_ctlon ii _uthorlz_s the Ad_inlstr_tor of EPA,

in fur_ler_nce of his rssponslbilltles under th_ propos0_

act, to _oNduot _d asslst Noi_ research, to provide

technical nsslst_c_ to star0 and local governments¢ and

to dlessmlnste to the public information on Noise. The

enumeratlon in section ii of particular actlvlti_s within

thos@ _ategorlos is _ot intended to excl_de other

activities but only to stress the importan_ of those

e_umerated, flOWeret, it is Not intended that the

activlties of the Administrator under section ii will
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duplicate aetlvltlem carried on in other ngenclos.

Section 12 provides for enforcement of the pro-

hlbltlons in subsscblon S(a) of the proposed act. Sub-

section 12(s) eetabllsh0s a civil penalty of not more

than $25.00D for each violation of sub_eotion 8(a). and

provlde_ for imposition of this flne either b 7 the

Administrator Or by a court in a proceeding authorlzod

by subsection 12(b) or (c). discussed below. Sub-

section 12(a) further provldee that in any adminlstra-

tire proceedlng for i_poaltion of _uch a clvil psnslty

by the Adminlsbcator the person char_ed must be glven
notice and an opportunity for a hea_ing, and the

Administrator must, in determining the penalty or the

amount acoepted in compromise, conuider th0 gravity of

the violation and the efforts of the person charged to

athieve rapid compllanca after notice of the violation.

If the offending party fails'to p_y any penalty

assessed, the Administrator may rsquest th0 Attorney

General to BUS in the approprlate di_trlct court for

approprlate relie_. P0r the purpose of Imposln_

cunY_latIve ps_altlel_ _e co_r_nlsaien of any a_t

prohibited by paragraph S[a) (i), (S), (3}, (4), (5).

or {6) will be a separate violation for e_ch day or
produab involved. For 0xample, sale of 10 identical

produots in Violation of nois_-gsnsratlon or labollng

regulablons WOUld constitute 10 violations, punishable
by a maximum cumulative fine of $250,000.

Subsection 12 _) gives jurlsdlotlon to the

Federal district Courts to ent_rtaln actions brought

by and in the name of the Unltad Statss to restralw

violations of the proposed act or to enforce civil

penaltlas authorized by it. _hls provision will allow

the Administrator of EPA, _y recommendln_ that the

Attorney General bring _ui_, to sesk equitable Eellef

or judlolal imposition of a civil penalty, or both.

as an alternative to tho mdmlnlstratlvely imposed fln_
also authorlzsd by section i_.

Section 12(e) enables the Administrator to enlist

the aid of State or lOCal governments _n ths snforoe_ent

of the propossd act* b_ile neither the executive nor the

judi_i_l bodlas of any State will he r_qulr_d to

participate, they map do so where this is authorized

b F Sb_te law and _Iso by the Admlnlstr_tor of EPA in

an a_reem_nt with the sppropKiate State _uthorlties.

B-S!



Under thi_ provision thQ Adminietrator may authorize
State personnol to sue in State court both to reatrain
violntions and to impose civil ponnl_ie$_ he may not
authorize State personne_ to impose _inel admin-
lstrn_lvaly. Any civil pen,l_ i:_po, ed under the
proposed ac_ by a Stata court in _ suit under sub-
Bection 12(c) will be payable ono-half to the
appropriate State authorities _nd one-hnl_ to the

U_lted Stat_s Tre_au_. r
Section 13 directB the Administrator and the !

Secretary o_ the Treasury to issue regulations to i
npply to l_port_ tho s_e _eneral standards and i
l_beling requirementu that are applied to like domestic
products.

Section 14 nutbori_e_ the _pproprl_ion _or
Pi_cnl Year 1972 and for each fiscal year _erQ_fter
Buch sums _s aE_ nOC_l_Ey _O c&r_ o_t _e _ropoBed
act.

Section 15 _ends _e Clean Air Act by dele_in_
tho require_ant thn_ _here by _n Office o_ Noise _b_-
me_t and control in tho Environmental pro_ection A_ency.
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Appendix C

PUBLIC H_JAItINGS ON NOII{_ oo TITL_ IV PI* 91-60.{

Noiz{oIn (_ortl{tl_ ctio,_
Atl_ntaf a_., July 8-9. 197!

PANEL:

Dr, Alvin F. Moyor_ tlt'. DOff[co of iNtalsoAimtom_nt ,zttdControLf EPA,
Washingtonl D.C.

Dr. Erioh BerMor_ BMt t Boranok & NDwim_.an
Dr. D. Lyonu t CIommon Unlvormlly
Mr. _t.A. Baron. 01tlzonB for a G_lotar city
Mr. Gerald P. Mc_rthy B _r{vort_ortBCouncil on tho I_n'_[rtmnrnettt,St_tto

of Vir_tnla
Dr. I_tni¢_IA. Ok_n_ Univor_lt¥ of North C_t*x)tirm

K.S. Kronowtor0 {_*tt_onalInstitute for Ocoup_tlon_l *q_dety& _re_th
Q_ori_ AIIg-ood, FAA (Atlanta Airport)
ffamt_mliLei_ard_ pAA
Lutz I-Mhrmgcl, En#n0_r
D_, Alvin P. Mcyor, Jr.
Atilt{ Surer, Nmt[ona| ABaocl_tion of Hc_rln_ and Spctmh Ag#ne_es
E_rl _llwood, thmited8tatem Gypm_mCt)mpmny
_'ran{c H, W_lk_ Pr0fosBional _ngincc{r, Wt_lk, }l:tyd_! & A_ioel_t_B, Inc.,

NOWOrleanl_ LoUI_iqP.a
O_or{{oDl_hl, Ingur_oll-Rand Iloaoirch, lnc,
_pt_ln David II, I_ll_y_ Training Dl_{Blon_ AtlmnVaPolice D_partmont
{_d_iit ff_¢M{on_ _xocut[v_ Vl_o pr_Jidsnt, D_lta _*|ricorpo_t_ll
{logol' D. Wellingloit_ Btaff _tlg{n_r_ To_tlng _nd Dov_lopmont_ D0troit

D_C_| Allll_n l_lv_lon_ aonot_l Motor_ Corporation
CharIc{i L, SIdrdmttr_Malmag'it_gDlro_[or I G_orgl_ Motor Trtteldng A_t{mo_l_t-

tiun_ lno_
•It_htt_alttz_l¢ Tht__smocitttod Oort_tm_lContractorz{ of Anteric_t
Lylo _¢ Mun_on, D_roctor of F2t{ffit_etwingI Chit |nduBtrio_{_ _,Mln_yCom-

prcsBor Dlvi_tio{_
II.F. IRlttgham_ Vict_ l_reB|dc_n_, En_lne_rlt_g_ Chassis Tet{tCotttttrmz_t[on

_qulpm_nt Dlvl_lo_ Int_nml I_r_*,Btcr Coropmny
d,I1. Prot{ek_ chief {_fftti_or I cha_{ll_ To,it Contmtim_tlonI_quJpment _|vi_lonj

I_tertmtit_n_tl II_rvnstor Compony
•I_.ck H_tntor_, _,Lmlmag_r,Prodttot{{ (_ontrol Doparti_t*ntt C_$t_rp[llar Tractor

Comimny
Lt_t_r Borg_tton. Sta_ I_@ie_r_h En#neor_ ¢3_{turpl[l_r 'lPra_tor Compan)'
•I.B. CodIlr{t M_ttmgor. Spcol_l _ng'in_sringAs_{Ignmont_{ t Cont{trmt_tlon

Machinery Dlvimion, Alll_-Chalmc_r_ Cortmr_tlon
William H_nsoll_ Director of _nvironmental _loalth_ G_orgim l_bll_ II_tlth

O_pttrtm_nt
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ATTENDEES (Contill. )_

R.L. Smo]Ioyt S_the_st l_gtoMl Dtro_Lort N.O.I._.E.
Mrs. Wirt Jnnos. B]um Club
(_ao_o Ilo Grindleyj AudlotoglsLt Adml_str_to_ of Doctor_ Momori_l ]Ios])[_l

]lenrl_ _nd Spooch Centerp &tl_nta_ Geor_t_. Qnt_h_]f of 8.A.V.E.
T_lomae Muehlonbeck. City _n_rp Collu_ ]_trk. G_or_la
WiI1L_mJ. D_ghor_y_ NO_ Geor_ C_ptor. &mor_n Znatltu_e of

A_chi_cLs
J.M. Benaon_ C_)]e_o _rk. Goor_.l_
J_znen _rdt _tr Tr_la Die,ion0 8o_t_orn _l_n_ F_dor_l Aviation

Adml_sL_t_on
G[onn E. Do_.nott_ _xocuUvo Dire©tot I At[nnL_ neglon Motropo[[t_n Planning

CommieeLnn
Mrs. A_f_]e G. Northt_pl Mo_ln_sid_-I_nox P_r)_ _ommunity_ Af[_nt_j

Joh_ Glenn. Cltizons for Clown A(z*
Poter C_nn_n_d Qeo_ Llptonj LCL Corpor_tion_ Allan_ Goo_
L.E. Abor_thy. At]nnt_ Ar_ ^saocl_tion of Snnior CLtizens C]ub_
/t_b_ I]_[l_rd Zumbrook. D_tu_ Clvlu Assoc_tlon
W. E_ Jo_er_ Du_lt_r ClvJ_ Aeso_tion
8tep_u Co_n. _ro_t Speckled _lrd. Nowa_por
_l_ur_ En_i_ht. c_lsis Cont_r. _.tlant_. Geor_ta
MrR. C_a_ua IIo]_n. PrI_LO C_tiz_n

Corwln Robor_sonl C_r_l_r ALrConditioning
".Vlllt_m Ifaneell. aeor_ P_b]ta _io_lth Dep_rtmon_ nlro_Lor
Wllso_ Srn|t__ City of &tl_mt_ Dop_rtment of Pl_nn_n_
B.J. Dn_herf G_or_ ZnaLltuLeof T_no[og¥
W.E. _)ount_ Qoor_l_ Power C_mp_
D_n Shephord_ S_epho_ Co_tructlon Company

C°2



M;mulecturing and Tr'_nsporhztlen _olse
Chlc_go, Ill., duly 28-29, 197l

PANF.L;

Dr. Alvin F. Meyer, Jr., Director, Office of Noise AI_xlemcnt and Centrol,
Environmental Protection Agency, Washinglon. D.C.

Dr, Me[ _[teomk, Executive Director, Committee on llearJng, Dkmcouet[cs,
and Blcdynamics, Natior_l nese_rck Councfi-Nstio_I A_demy of
Sciences, Waehlng_on, D,C. ,

Professor 8hnldon J, Plagor, University or illinois, 9chool of/_w_
Champalgn-Orb_r_, Illinois i

Mr, Henry Martin, Manager, Dcsouree Development, Society _f Automotive
Engineers New York City N'OWYork

Mr, Lloyd lllnton, Exoeut/ve Director, Metropolltan Aircraft Nclso Aisle-
mcnt Council, M1pne_pells, _tlnn.

ProfeeNor John Kcrrebroek, Professor of Aerospace, _L_ssnclmset ts Insti-
tute of Technoic_f, Calflb_d_e t M_BS.

ATTENDEES_

lion. ]leman _clnakl_ Member of Congress. ilth District, Illinois
Dr. Edward Herman i
Coraminio,loe Herbert W, Posen, Department ofEnvlronmenL_l Control,

Cklozgo, Dr.
Mr. Frunldln Folk, Vine President, American Airlines, New York City,

New York

Mr, William Decker, Vice Prosldent, Air Trnnspoz't Assoclstlon of ArneHc_,
Washington. D,C.

Mr, A.M. McPlke McDonnell-Douglas Corp. Lon_ Bosch, Cnltf.
Mr. John come , Genera E ecirlc Co., Loekll_nd, Ohio
Mr, J.g. Ccrbett, U.S. Airport Operators Council lntornatlnnal, Washlnff_cn,

D,C,
Coi_reHmgn Abner Mikv_, 2rid Congresalonal District of Illinois
Captain R/ch_rd ]teller, Airline Pilots Association, Chicago, Illinois
Mr* Lewis Goodfriend, Goodfrlend-Ostergunrd Associates, Cedar Enolls,

New Jet,Icy
Mr, Ilarter Rupert, Federal ]li_w_y Admlnlslmtion, Washinglon, O,C,
Mr. William Carey, Executive Director, lilgh'_y l_eaenrch Board, Nlttlenal

DeeearckCouncil, Washington, D.C.
Dr. Ernewigtarlm_n, Vice President for Engineering. Guner_l biotors Corp.,

Warre,. Mlch.
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NI'T E NDF_FIS {Cont't_.)

Julln DilltlL_n, I_o_1 Motor Co., D_troit, Mlch.
T_d _ll_v_s_ Ford Motor Co., ]ot, t_'oit, _ll_h,
Mr° Leo ]lunch, C_Lry_lor Corp., I_otruit_ Mlch,
_ul_rd _c_]b+ II_:_vy _l_ruck M_ltulaelurerl_ A_o_lLl_n, Wa_]h_n_on, n,c,
Mr. llo_o_" llin_lItmt _orn_tlo_L I_zlrvo_er, Ctlie_go. [llt_ol_

MI'° Jack Ill.ton I C_torp_tl_t_" Tractor, _N_. i |_eLIt'l_, Ill+
M_. Jo_op_ Klgl_. ]_ubbor _nuf_chlro_'_ A_6oc_tio_, W_llln_o_, J_.C.

L._ura l>_rmi, Am_rio_ As_oot_tton _f UIl_ver_lty Worn.r.
Jo Anlt EIo_owit_ AmerioiL_ A_ool_tlon of U_Lv_r_Lty '_'oro_
Om_r M_eus
Ted De_¢_

_ron Edwards
John Ker rt_l
Wendelt P. l_r_vlek
Dr, Et_ht_l _I_eu_
No_ Eoborts
AI l_omeo. Jr,
Alfred Etter
,Inh_ D, II_rper
llortJer_ G_ Pourtner

llenry K_rpl_
_amuot Peskl_
C_rl C_rllon
_lo_rd Youn_

Wll llaro _tn_er
l_red ]1, T_tmk

• Job_ W_tt_
Clow]_nd W_l_ut t
Glon_ AI evlzo_]
J_n[_u Del C_llzo

J _to_ Dt_Bmotld

*loh_ V_rblt_, R_,pre_ur_t_tve. N_tt_r_L Or_rtl_lLon _o I_ttr_ a _u_-
ConKrol[_d EnvL_o_me¢_l

|Eor_n SiItihr
(_eorg_ D_yl_ntt_
Elizab_th Lo_'l_



Urban Pi_.nnlng and Noise; Archltocthral D_sign and Noise;
' Noise In the lleme

_ Dalhs_ Tc3ms. Aulp,at18-19.1971

PANEL:

i_I Dr. Alvin F. Meyer, Jr,, Director, Office of r_oise AImiement and Control,
_ Environmental protecUen Agency. Washln_on, D.C.

Theodore Berlaad, President, Clt/zena Against Noise (Author: The Fight
i._ for quiet). Chicago, Illinois

Professor Leon Cole, D_p_viment of UrL_n Plarming, University of Te_s,
Austin, Text8

Dr. Aram Glorlg, Director, Cailthr Hearing and SPeech InsDtutc. Da]l_s,
Texas

Dr. P_hert Newman, Dolt, Deranek, and Nt*wm_, CzlmbriJ_, Mass.
Dr. W. Dthon Ward, Ithartng Uese_rch _naDtuW, University of MiJmesot%

Mtim_pclis, Minaeso_
Dr. Jack Weatmnn, Dopertment of Psychiatry, UniverRUy of Wisconsin,

h_di_on, Wisconsin

ATTL't_DEE&

Wea Wise, M_yor. Dallas. Toga
Mr. Edward U. Fritz Alr QuaDty CmHtthn of NorthTexas. Dalhs, Texas
Dr. Dfl W_tholt, Jr., _uthert] Method[at Dni','orslty, Ua as. Tex_.a
MrB. Pogor C. Fletcher, ArDngion ConBerwtion Dotlnotl I _*r]inl_tcfl. Ts_Jls
Mro. pra.ldyn Wrl_tf Cormervatthrdet, I_lhB, Texas
Mrs. Hobert _pp, Ameriean AssocthUea of University Women, Dallas, Tex.
Mrs. Richardson, Private Citizen, l_tllaa, Tex_e
Dr. ]lobevi Finch, UnlvereUy of Houston, Ithn_ton, Telt_te
Mr, J,W, Jother, Joker, Pelion, find Hose, In_., Dalthe, Tcx_e
Mr. J.A. _blrley, Private Citizen. Dalths, Te>ms
Mr. Rod/[ylnndor_ Te.*_m_ C_tdoor Club, _herm_n, Tex:m
Mrs. _hnron 8thwart, Ctllzer_,_8urvl_l CommlUce, !akc Jaek,_on. Toxins
Mr. Tom M_ddock_, Ch_irntao_ North Tox_s Gr_zp of the Lone Star Chepter,

_ierra Club, D_llas, Texas
Mr. Den DeGras_i. Col_OrvztDol_e|, Dallas, TeXas
Mr, Joo AJlan, Texan Ilounu Of ]_oprssentative_ Da_cw'_, Texas
Mr. Dob Jehrmton, E_viranment_I AcUon Center, Dallas, TeXas
Cecil _rk2t. _outhwest Do,search InsIN_le, _atl Afltoi][o. Tc_ls
Bart 8pttno, Poiyaonlcs. l.c., Waahthg_cn, D,C.
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_%T'I'ENDP, ES (Cont'd.);

]_Ll_ WILIke_, D_rt_ont of Environmer, t_LI_,!l'vie_t;, (_l/tvul_,l(l, (_]Llll
l(obert We_'ller t Amerl(_;ln In_litut_ _]f ]_[_Lnu_'_. Ar][nk'tc_., 'r_:_._
Gen_ _chri_ke_. _morl_an Society ol l_n_]_apc_ Al'chltucl_. Ar_l_;_t_n. 'l'_Ls

New Yo_k
D_,/id McC_]II[I(IHs _ _cC_]t(llo_ _.8_ocL;LLt_, Via;it lr;g l_l't d'_)l • _f .'_hLt i! f:t_rc_.

U_t'.'ur_lty _f T._x;l_., ._,u_(in t Tex_
1_-. ]_lm_' IliX0., ]3,_[_r_nlc,t_ ol _]_ctri_LI _lU_ln_',_t'hl_, University (if 'l'llx:_,

l[or_r _. l_]l1111p_. A_o_l;_t_on QI IIQtn,_ Al)pl[ILll_e _[l_ll_ll_(:tLLl'_r=_. Ctl[_l_ll. Ill*
Joh_ Dm']l. ]_r[_lbi;'e D_V_S_II, G_nonL] _l(_t_r_ Col'p., ]):lytoll, (_h[o

A_'t_l_r _1o1_.g_ _:o_t II_yl(_s_ Air' Co.llltion[ng :lllLJ ]lelz'i_r, ltllJll In_;tllut_ I
Arlin_n, V_r_nL_
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St_ldards Measurement Methods, LoglsL, ltion ahd P*nforoomant Prob]ums
•%1a Francisco, Ca it'., Sep_embo_27-._0, 971

PANEL=

Dr, AlVin F. Moyar, Jr., Dlroctor, OIfico ol Nolao Ahulom_r,t n,ld Contrail
Environmontal Protoction A_ency, Washln_o_. D.C.

Robort A]oxnhdor ]_ron, CItiz0fla For A Qulo_r City, Now York, N.Y.
Dr. Charl,]_ Dlotrlch_ Bolt, _cranek & Nowl_n_ C_lnhrld_o, _l_s.
J_mes L. Hildebrand (Editor: N.Ise Pnllution.nd tho _w), Tokyo, Japan
Prof. Bheldon Pla_er. Univ. of Illinois Law Schuot, Ur_ln_, Ri/nois
Henry M_rtin, Amor/c_n SO¢loty of Auhm_ollvo Enb'lnoors t _ew York, N.Y.

ATTENDEES:

E]lo.'J 8tora Harris I Council for Plar,_a E & Coasurv*_tion. Los Ankr_lsJ, Ca]l/o
_bort Walk[_, Cwliforntn Division of Htghwaye, Sacr_tmcn{., C.IIf.
G]ondcil Craig, Inspoctor, C_][lornl_ Stato Ilighway P_trsl_ Sncr_lnUn[O.

C_III.
R_ymond l_¢/a, hlotorcyolo Industry Council, IVajhi_Ig_n, D.C.
S_phc_) h_yt_, Dinkelspoll, StefoI. De'_Itl. WVIsS, & Donovlln, S_tn Fr_mc[sco,

CaIlf.
J_mea T_ylor, Ro_,oarch D_voZopmun[ Aasoolates. Los Ang_Io_ C_llf.
John Parnell, Environmental Acoustics, P.los vordea, Callf.
Thomas Young, Exoctttlvo Dlroctor, l_ng/._o _,_aufacturer's Assam[allan,

Ch_ea_o_ Ri.
Jo_thu_ }[0Wo, Lo_I Council, EngiaO "._tnuf_ctur_r'_s Assoclallo,_
Arthur S_yd0r, City Commll, Los Ailga]os, Calif.
LOUla l_llcrky_ AFL-CIO, Akraa, Ohio
Er$11 Facto., Automotive Parts _nd A_ccssorlos Assuc[atlo_1, Gardon_, CalIL
I{.T* Larlnoro, Construcllo_ Industry M_nu_cl_ror_s Axsoc[ation. MIIw_uk_o_

Wisconsin
JohR J. _chol[z, P]_stor |nfor_ttIorl Confer, _in Jo_o_ C_hl.

G. F° Ifohn and Associato _ Amerlco.n Natlo_ml _t_nd_rds fnstltuto, Now York,
N,Y.

BrU_ Jotl, Acoustlc_I Sciences _st_mor_t_t|o_ D_tn Sya_r_s, Arlington. V_.
Carol Tann.r, Ifydroapaco rtosearch_ _n Dlexo , Calif.
William ]lurlls, Dr. MarJor/e Evnrm, California So_laty of Prafos.lov._J En-

slnoors, Loa Altos Hills, C.llf.
Rogor R/n_m. _t_rnatiorml l_rvostor, l_c. _ ChI_Igo_ III.
Richard Staadt, Truck DiVision, lntertmtloval Jlarvcstcr, Inc., Chlc_go, l]l.
DZ'. Geor_o S[_hruog._e, Unlvarst ty of Nebraska, Lincoln, N_b.
l_xlph }l[llqulst, Get,oral Motors_ Dotroit, hHch.
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ATTENDEES (Cont'd.):

l_Iph Van Dcnmrk, l%Ic+loPantlE(lUlpmu.t _,_nufa_lurop'_ Associ_itton,Nt_w
York, N.Y.

So2,,moup Llpl3.mnn , IIuhSt_r_la.ufactur_PIs A_soclat|o., %V_iBht.h'1oJl,D.C.
ArtlIUZ'P,|ollng_Air Condltlon_n_ and I{ofrlguI'allonInslLlute,ArIL._on_ Va.

G.B. l_LbnlckpInstltul_of IIv_llngnnd Air CondltlonLng l**iI_l_IrL_s,L_
Angolt_s, C_II_.

P_t/Tu_se11, City Council, Lo_ Angvlo_+ C_lllf.
Dr. II_tyo_s,Pr,)_Idonl,_w Our V_.l]vy,K_nU_ Clant, C_Itf.

Nicholas ":'o_t,Dvluly Attop.e.y G_n_r_l, Callfornla, S0.¢p_rnvntu,Calif.
Alber_ Caop('P, CalIfarn • llIghway Patro , Sa_raln_:.Io,C_ L ,

Rand_Tl L+ IIurlbL£rt,C_ty of IngLvwood, Callfornt_
D_.|o llogo, Dirt_t:Ior_/"S_ndltrdJ in th_ R ?_D D,_par_m_ii_Au_nli_Hw, Par_

n_d A cc."_;_orlt_ A_S_o_L_tlon

WLlti_m Scott, Cha_rm_%nl V_hI_Eo Smlnd L_w_l Cornmllt_, SOldieryo[ Auto-

motLvo Englnc_r_

B_l)by J+ (_r_', Compul_P Sai_.cv_ Corpora_Io_
P,loyor S, _go_t, _nvironmon_al _:ngt._r, _law_llStaI_ ofnc_ _f _n_Ir_.-

mental QuaII_y c_._rol

_i_h_l_iDyer, $ta_ttof Calffoi'nlaBu_In_s_ v..dTi'_nsp_rI:_tlonAgl!ncy,

|napt_o_* G1_ndon Cr_l_, C_11f_rnl_ Ili_bw_y P_tro1+ _cr_Lmc.lo, CaLlf.
Bob SmL_h (repre_tl.g hlmaolf)
John _ter, O_1_n_i City C_mnall _ad Is_y _n_i-Noi_ Group

Donald A. Belg, A_dlol_gl_t

G_ry (_olnpto_,North0_n C_li_r_i_ AtlLoDlsm_ntler_ A_ocla_i_n, t't_L
Davld S. Lawyvr, Walnu_ creek, C_llf.
St_w_ 1_,Skal_, San M_teo. _U_.

Bradloy Co111na, S_g_l_. W_sh.

Dougla_ To CorhL., Richmond, C_II_.

T, D, ll_rrlrnan, F_I_, C_llf,

Jomeph J. lli11.er,_v_tl.u__r_k, C_Itf.

Jo_'ph Ilolzt+p,S_. Francisco. C_TIf.

%V, C+ _eynold_, st_n_rd, Callf.
Anlio_gte l_ll_y,ll0d_ood Clgy, C_llf,
D_vi4 Parkor

Mra. D_..I_ G. Drake, S_n ngfaol, _tllf.

Joseph E, Car_lah, Redwood C_ty, C_lII.
John L, |lurton_ _al_fo_'_L_SLate A_rahlyma., Sv.n Francisco+ Ct_lhr.

Mita_ DoBta], City Cour,_ilrn_n,Newport B_tc_h,CaILf.
Dohlv J_.kln_ Nor_ht+p. C_ll_ornl_.PI_Id R_+pPP,st+ntatlw _or U, _. S_n_to_*

AI_ Cranmto. of C_|i_*rnl_t

We_ [;hlmall.P,I_yor,Ci/:yof _oattlo,%'/_h.
Dia.e F_ilL_t_[_.l_r_Iile_, Sall Francisco Begrll of Supi_rvL;_ar_
%',_a_'r_nB_g._, Su_vi_op, Con_ra Costa Couilty, R._pr_n_tn._ l_c_onal

Airport Sy_t_m_ _dy o_ _hv A_ocl_t_on oi']l_y A Pt_tC+over_m_n_
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ATTE_'_DEES (toni'd.):

Rlabard Rngel, City Councilman, F.[ Se_ndo, Call[emiR, Svpresentin E the
LesEue of C_llfornla ClUes

Alhn DIy, Clly Councl|womttn, P_lmdale, CAR/.
A. M. Man. Daft'It P]annorm, l_s Angelos, CaRl.
Mrs, Thomas Souza, Walnut Creek, Call/',

DoPald Miller, Los Altos _qolso A[_tement Committee
Pat I_sseIIt Councilwoman, Los Angoles_ Calif.
James K. Carr_ Diroclor of Airports. City and County of San Fr_elsco
Thomas L Coors. Cbairman, PoHola VaUey Noise AbaIoment Committee,

CoordlvAtor of _he Peninsuiu. NOISe Abatement Lea_i0
Kel_leth SebaidlE, Assistant City Al_rn_yt _*ValnuL Creek, Calif.
Miohae! Rerger_ Attorney for Fadom & Tanner, Los Angeles. Calif.
fens Mma_ell_ Polnl Richmond, Calif,
Dr. C. Michael Ilogan, Envlronmente! Syslema L_tboratory, Sunnyvele. Callf,
Dor Seaselgrave, Pale Alto, CaRf,
Ann Fih/sht S_n Francisco, Callf.
Chlrles Chrlstman, S_ Fr_.clseo, C_IR.

Robert Shaw, Sunnyvale. CalIL
Raymond Carrlngban. V.eaville, C_IIL
M&rk TarBes. Bethel©y, Ca|i[.

Lloyd Kr_USOf Stanford Research [nsIltutc
Jay Seckerman
Rancid Pel0slf Supervlsort S_lr. FrnnclHco, Callt.
Jlm Klla_t_President, San Fr_olsca Tomor_w

I Storm Goransen, (_kl_Id. Calif.
CoL John Rea_., Foster City, Csltf.
Dr. S. W. Pro_u_0ri Sta_ord Committee for Envlronr_ent_l |n[ormatlon
Michael Moriarty, O_ld_nd, C_it,
Mrs, Faiflo Daviaon. Airport Cities Action Committee, Plays De] Roy, CaRl.

LOreS#, Fontechlo. North Rm_V&y Sesldenm_ Los Angeles, CaVil.
Janlos Cruikshank, Watch_u| Rye Women's Council for Communlty Proserv_-

lion, l_e Angeles, Cal_. "
M_t_an _uhln, _an Fr_nalseo, Cf_lt(.
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Agricuitunl[ and Rocl'cation_] Noise
Dolwor, Colo,_ Sopt. 30"Oct, 1, 197]

1¼NEL:

ALvin F. M_yvrf Jr., Dlr_clor, O_fico or Nolgu A_tc_nvrlt _lnd Control,
EnvD*onmo_l I_rotccll_n Agonvy, W_h_ngton_ D,C.

Dr. Clydo Borry, University ot lowu_ [nw_ City, lo_

J,_mt_s I_ot_forcl. l]vthlohcm Stool Co_'p,. BillhlehtTm, Ponn.
Dr, John Flelchor_ Mvmphla S_tto Un[wrslty, _*Iomphis t Tvnl_,
_oyd Norton. Frlcnd_ o_ tho Earth, D_n_'_r. Colo_lfo
Shvldon PL_gor_ Univeraity o_ Illinois L_W School, Url_na, Illinois
Rlc_trd Strunk I llolt t B_l'a_ek & Nov_man B Chicago, |11.

ATTENDEES:

JGhn A. Green I [_'_rmnl AiIministr_t_r, _nl'lronmen_I |_rolvcflon Agcncy_

_locky Mo_ntain-Pralrio I_v_on_ Donver_ Colo,
Dr. S1o_'o_t Williams, pl_nnvd BOl_Idvr Cornral_sio_, l_oll]llor_ Colo.
Prof. OIw[n OIpln, Univorsity ot II_L_, _]t Lake CIW, Utah
_l_l _'_her, C_l_ra_l_ Dopt. Public Ile_lth, Dcnvor, Colo.
Jim Mon_tgh=l_, C_.1 _nvlronr_on_l Corps, For_ Co_l[n_, CuLo.
JiJh_ (]rut_ l_ouldor I CoIo.
B_b ._l_]lonr_r, D_nwr, Colo,

r " Dr, JarnoB Wright & _opro_t_t_vw, _htr_l _ento;" _._ Envlronmvnt._l
StttdlvH_ D_r_VO_*_COLO.

D_nald/.hrt_nllo]_z_ Colorado F_rm _tL_'_au_ Dl!nv_r, Colo,
Tom L_g_n. ll_r_t_ of _cl_ln_tlon. J_en_'_r_ Colo.
J_ollert Mlllion_ _lwlro_rfl_n_l Co_lro] Group -- T¢chnic_rtl _rl,ic_ Co..

Ha_'ard Mc_r_r, F.ngl_o_ring Dynamics, Denver, Colo.
NIc_lol_: Pohl[t, N_tion_tl Environnlv_ial Ilcalt}l A_ovL_tllon. Dye, rut. Cnlo,
Italph II_lll Colon_dt_ WIIdlLf_ _dcralion, Dvllvvr, C_lo.
Dvrn_e _ootze, Wlld_lfv Consorv_tlon Office, Col_llo Division (_amo, Fish,

& P_rk_, D_nvvl'_ CoEo.
Mrs. W.IL McA_lly, L_kowood, Col_.
AI _lin_ r_nd nopresen_tl_'l_ Colol'ado ._Iol_cyclr: D_iLlurs AssocllLtlon,

l_or_lo ]lo_'no_ D_vur Colo.
Tom M_r_in, _ol_o Control Of floor, II_uLdor, Col_
Dr. Do_,_]d f_lLll_, DIr_tor_ A_ll'o-Phy_lc_, UnWor_lty of Colo_d_ I

Bouldvr, Co_.
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ATTENDEES (Cont'd.)l

Dr. _obor_ Ch_t_ud. Civil _n_eori.g Un[vorBIty of Colorado. l]o_Lidor, Colo.
•]ohri C_r. hooky _ o_nt_n Cyc • _op, Boulder. Co o.
DoP.nld V. Glenn, _outdar, Calo.
CO_[] Sparks. So_thwust Re_h _eli_ta, _n Antonio. TOX.
Leo Lechtanber_t I]rl_a-St_"_tton Co,, M[Iw_tzkoo. WIa.
J_ok Wllliford, Color.rio B_te U.Ive_tty, Fort Collins, Colo.
F_er Fooger, Univerel_ o_ Illinois. Urb_na. Ill.
Dr. G[e_ Pet_son. Memp_l_ 8t_to U_lvorsity, _I_mp_la, Term.
A_tho_y W_yno Bmilh. _tio_| _ark_ _nd Con_orvat[o. ASBO_I_Uon, W_sh-
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GLOSSARY

Tha following expl_.natlaal o1" tarmB ara provldc, d ¢o aaalat th_ ruath,r Jn unth, r-

ella nLllnl_ terml_ cukrflmanly enc'ou hie red In tht_ lit oratttr_ ¢_f _'_ltliaP. poI_ut _ol_" aa _x,vll a_

tcrmB c_ml_lol_ly employed _t_ thai repu_,

AB,$OTIPTION -- Ab_orpt]olL [_ a proparly ot raat*Jrlat_l that r t_l_Jc_l_l the amount of
_und _ne, rgy r_tlected. Thua_ tha [ntroducl_on at"an t'abaor_Jnt" IrLlo thu surJ'aeus

or a _om wl[] redu_o _hu llaund praa_ure level in Iha_ room by vlrlue of thu l'uet
IhaL aound energy _trlklng tlLu rcol_ _tur/a_,_ will iIot b_ Iot_lly rurl_¢tc_l. [_
ahould bu mentlonc'd I_UZttiffs ia all t_t_LJru_y tJ_ter_nt pro_e_ l'rom thaL at t rz_ _
ra_l_lor_ Io_ _hrough a matt_rJl._l, which d_t_'rm_rL_ hnw nlt_ah a_und g_t_ inlo thu

room via ¢ha wa]li_ ce[_Jngl and [It_l'. Tht_ _ffect of al_orpt[nn it_*r_']y r_ducl_
tho re_JIL_n_ aound levu] in thu roazt* produced _)y (_nergy whJch rl_,a already _:rlI_:¢l:lJ
Iho _oom.

A I!,SOI1PTION _O_F'FICIENT -- Tha aound-ab_o r b]n,g ahJlity of a _u r_'ac_ ta glw:rl in
termB o_ a _ound-_lba_rptinzl _oet/_c]ent. This oa_flcJont IH d_tlned _ IhP t_-
tlall of Incident aound (_'rgy a_aaorbcd or oL_lor_Jl_ not refluetud by thl_ _u r_l_'v.
fin]ear, other#[se apeclfled, a dlttu_a gound timid [a a_uuml,d, The value_ of
I_o_nd-abat_rpl_on coe_lclent uBually rang_ l'r_>m a_ut 0,()! for marble alat_ 1_

i • about 1,0 for long ahsarb[ng wealds _uch ae _re u_ud In an(_t_hoio uh_mhur_.

ACCI_.L_flOMF..T_I_ (ACCELI_I_ATrO/g PICKUP) -- An u]uel roJl_ou_Hc t ran_tJt_vr _hat

reapoada to tht_ a_t_lura_[t)lt af the' aurface ta w_Jch tha IranBdd_t'r l_ atl_hl_]_
iznd doIJv_ra e_aont[a]]}' eq_lva]ellt uh*ctr_c wavel_,

ACOUST[CAL pt)_VI_R - $e_ _almd power,

ACOU_TICfl -- (1) Thu _lenc_ o_ _ound, Including lhu g_nez'atkln, tr_zlsml_a_rm, az_d f
u_teetm of sound w_vea_ bo_h aud_blo lu*d Inaudible, (_) Tha acou_tJ_s _t an au_ll- !

torlum or ot a room. t_e fatality ot ttlt_au phy_Jtzt_] q_.litlea (_ch a_ a[_.vl _hL_lt b,

amoun_ oz" iOtlnd _lhaorpt Jon, a.nd _ rllount _f zlola e) which iI_Lt'rml_lv Ih_ autlih[l_l_' I
and perception at spu_ch arid mtlalo.

•.a.[_ _O I1hTh' SOU bTD _ _ourld that ruache_ tha point o_ tnt uz'_J_LI)y p rop_l_alion Ih _'ou_h
_h _,



AMBIENT NOIBE LEVEL -- The _mb[e,t nolse level, fol' pu]'poses o[ thls report,
fo]Zow_ thu usage or the w_rd llamblonttl throughout th_ envlro]Im_nt_l _0Eonces

(¢_¢o_iit _co,stlcm I, That _s. the ambient nal_u level I_ that fovol whE_h ex_tH _t
any InBt_.nt_ reff.ardle_l of source.

ANALYSIS -- T_e analyM_ of _ nalse _enuralIy reforA Io Ibe composlt[on of lhe noloe
Bite var[ou_ frL'clu_nny bentl_, su0h _._ cct_.ws. I]_Ird-ocfaves_ ul_.

ANECBO[C ]_OOM _ An aneoI'al_ room is one _vha_ lXltlrtda fi_ hav_ been doal_ned

[_.VEha_ousLfoaNy ahsoHlon_ rn_turi_.L_ to abBorb _e_rly all the Sound L_Iold_nt IJ:L
Ns beundarlus, lhertt]ly _f(ordlng a I_t n_ora _un_iaHy _u_ from rofl_ctud

A_TICEL_TION INDEX (AI) -- A numorlca_]y cal_u]_It'd ;no_aur_ _I Lllo hiLuIIi_bil_y
_f Iranmrnltlc_d or procusB_d _peeoh. It I_k_s into _coounl the ]Icnltallon_l or thu

tran_ml_fon l_t]_ and thtl _x1_k_round noi_ch The ar[Io,lal.fon Indux _al_ ran_u i_
rnag_Bud_ bolwc_en 0 and L O. [[ Ibe AI i_ Io_ lhal] I). I.._peooh _ntul[ll_IbUity i_

_enerally laW. If II [_ above 0._. _poeoh Inlu[_l_IbIlL_y l_ gunur_lly high.

AUDIO F_F.Q[J ENCY -- The f roqu_i1_y el os_Blatlon of an a,dlbh_ _Ino-wave _f _ound;
any f¢_It.ellCy h_*v_en 20 _nd 20.000 hertz. See _IIo Ir_qu_'n_ E,

AU P.A L - Of ¢_r po rlalnln_ to Ibe eai' or h_a rl_.

AUI)IOGBAM -- A _{raph sbew_ hear_n_ Io_s _, a fonctfo:l of frequency.

AUDIOM ETEF{ _ An In_s_m_11_ for meauurln_ h _.rIil_ _nM1_vi_y o¢ ]lult :'i_ [o_.

A-WEIGBTBD BOUND LEVEL _ The _ar doo_ ,at r_pond _aBy to _ounds of all

fre(tu_11_[o_ _ b_ L_ ]ea_l ¢.l'flci_Jnt _t low aod high Ir_._lu_clu_ Lllan Lt l;_ at r_odlum
or _pouch range _[_equ_ncle_. Thu_. to e[italn, o_]_ n_lrnl3ur _pr_onllnl_ _ll_

_]o_nd ]_ve_] _f a nols_ _ord_In[n_ a wide run_t_ Of _¢oquunclos in _ m_nnur :rl.pr_i-
_elltaLiW of _h_ e_r_s _e_Ipon_e_ It la neo_any _ ceduot_, or we_ght_ Lh_ uff_ots
or the low a_Id M_h fl'OIlu_n_I(_] wIIh campe_t to Lh_ m_.d_ul1_ II'uqu_ncled. Th_ r_-
su]i_nt _ound ]_ve] BI _e.ld to be A°woi_]:t©d. _nd Ibe uMI_ _r._ dl). A popular
method o_ fodic_In_ tbe unl_ dI_A_ [_ frc¢_N_nlly u_d _n thlu rept_rt. The A-
w_IgM_d _lound lev_l [8 alH_ called _he nol_o ]ev_]. Bound [evel m_tur_ bev¢_ an

A-w_l_Min_ _t_twork for m_u]'In_ A-well,hind sound ]ov_].

BACEG[{OBND NDI_E -- Th_ _Illl of al_ nolle _n • _yl_c_ra or _ItuaI[nn_ Inil_pi!ndel:_
a_ the p¢_aelloo of tho d_M red a_r_l_ In acou_tl_al moa_iirument_ iIrfotl_
Ipe_kl,_ Ih¢_ term _'back_lound nolso" moans ¢tlucIHeal rtolso In th_ n_asur._-
me,It lyls1_rn. However. BI popular uR_..go _h_ _enn "]:aok_]rouod nolse _ I_ aI_a
uBed wBh th¢_ _ame m_nln._ _ _ruMdue.[ nol_o, i_

I]A_F I_LE -- _ b_'r[e I_ e. _hl_ldl_ at z_olu_-o o_ a_rie_ a_ pa rIN_alll_ uH_l to l_ r_o

lhu _fc!_llve ]un_th o_ B_ exz_¢nal Iranam[_Mon pl_lh betwu_n _o poi_]I_ Irl an
a©ou_llo syotera. Far _x_FlIple. b:_ffl_ m_ty be ._l_i In sound trap_ (ao I_ air
_oI1dltlonlng due_) or B_ r;t_lemoIlvu mulf[t_r8 _o du_l*ea_e lhe _o_lod _ran_imNted

w_lllo _/fo rdln_ a p_th fo_" al_ flow.
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BAND CENTER FREQUI_NCY - Tho de_lil_lc'.l (t_e_metrlo) mean fr_qucrloy or _ I_nd
of nOllJ_ or olhor slgn_]. For _llmple, I000 |Iz Is th_ txtnd centor fr_fl_lellcy for
the oot_l_'e I_nd tl_t i_tl_ntlll f_m ']07 I{z to 1414 llz, or tot lh_ thlrd-o_l_ve I_nd
thal exlenda from B_I 11_ to 112_ I{z.

hAND PnI_SUII_ _O_ POWEI_) I_F.VEL -- The I_reesure (or po_ver) lewl _r th_
Ilound cont_{nL_l _{thltl a _lpe_l[lt_i fl'equon_ ba_. T_I_ I_l_d m_y be apoolf_d
oithor b_ Its {ow_r al_d upper cu_-illf l'requenolell, or by I_1 I_._melrlo cenl_r
I red,envy. The, width of th_ t_nd l_ Qfte_ lndl_led by _ pr_tol_ mOdl_{er_ e.lL ,
oot_lve }13nd, tlllrcl-ootave h_nd, 10-_lz I_nd,

CO_IMU_TY _OIBE EQUIVALENT LEVI_L -- Communlly Nolae Equlv_lenl l._wl
ICNEL) I_ _ _lc_Io _vhloh tllk_a _nullt of _11 the A-v_ell_hted acnusll_ e_,rk_y rl_-
_olved at _. point, from _I1 noise _vel_ls _au_ Inl_ Ilol_]e I_wlll above i_om_ I_r_'-

ul_orl itOlll_ _w_I8 o_ctl r rlnl_ _lur I1_1_Ihl_ _vel_ln_ I_our_ {7:00 p. m, to 10;00 p. m. )

COMPOSITE NOISE RATING _ Compomlt_ no_e rating (CNR) I_ • _o_le which lake_

_ccou_lt o_ the totality o_ all alr_r_/t oper_tlon_ al _n _lrport _n _uantl_lnl_ t_
Io_11 _llr_l_[t nols_ envlronm('ll_. {t _lts Ihe earlll_l nll_hod for _vttltl_{nl_ col_-

l_tiblo I_nd It_ arou_ _rportB I_nd Is _tlll In wide u_e I_y the Dep_rl mt, nt a!
De_ll_ Ill pr_lc_ng _olae ol)vironm_s i1_Ultd II1111t_r_ al _fll_]d_.

mum nola_ m_l_do _rom _c_ lllror_f_ _lyby _nd _ddll _ell_ht ln_ fuclor_ whL_ t
sum the _ul_llve _*f_ec_ o_ all _llght_. The so_le u_ed Io d_erlbe lndlvl_unl
Ilal_lo _vell_l_ I_ p_rc_lved Itol_ levul (in P_dl3), Ihe terl_ accounl{nl[ for nttmb_r

of _111/_I_ {_ 10 log ON (wl_re _ Is the number _f flight op_r_tl_n_), _nd e_
hitch operllt{oll coun/i _s much _ 10 d_yt{m_ operlltlon_l_ Ver_ _pprO_lm_ll ly,

:15-_7 dB _i_ th_ 1_ expressed In th_ _NEL so_le,

CO_IT[/qUOUS BOUND _PECTRUM -- A _on_{nuous sound spe_l_m Im _omprl_ed or

oorllponen_ whloh life con|lnuo_llly distrlt_led over _. _rc_lu el_cy rr_loll.

_-WEIOItTED BOU_ID LEVI_L (dBC) -- A qu_nll_:/, In _ecll_l_, r_ad from _ _nd_rd
aound°levol me,or tl_t la s_lt_hod 1o _he wel_htlnl[ network l_lleled 'lC'_, Tho C-

wel_hlln_ network Well_ t_e frcquencle_ between 70 Ilz lind 4_0_ I{z unlrormlyt
l_t below al_ _l_ve IheJe llmltJ fr_quenal_s life allgh_ly _llsorlmll_led al_ln_.
Gen_l_l[y. I_ -wl_lght¢_l me_Burel_ent _ _re _sBen_{_lll_* _he _.mo All ovel_ll noulld -
pre_llluro level_l, WIil_)l requlr_ 11odlsol'lmln_lioll _t a_Y fl*oqut_noy,

CYCLES PEI_ S_CO_D _ See frequenoy.

DA_IA(_-I_K _IIlTERI_ (HEAItlNa-CONSERVATION CI_IT_IIIA) -- l_eoommend_l
mllximtlm 11o111olevolJ tl_t f_r_ i[Ivell p_lt_rrl of e_omtlra _me_ should, l_ nol
_odl_lt mlnll_ize _he rl_lk _f damage t_ the _llrs of per_one _oaed to lh_
IIo111_.



I DAhtPING - The dlsslpaUon o[ energy with time or dls_nce. The lerm I_ generally
l v.ppIi L_/lo the attenuation of sound in a structure owing to the internal sound-dis -

sipaDvo pvopoMlea ot the _t r'_eturo or owing to the addition of sound-dhisipouve
' materials.

DECIBEL - The docile[ (abbreviated "dS'_ Je a measure, on a IognrRhmln scale, of
f tile magnitude o! a particular quantity (sunh as sound pressure, sound power,

Intensity, etc.) with respee_ to a Htandaed reference value,

DIFFUSE SOUND FIELD -- The presence of many reflected wal.us (echoes) In _. room
(or audRarlum) having a very small amount of sound abSorpHon, arising from re-
posted reflocthins of sound In various directions.

DIEEDTIVITY INDEX -- In a given direction froma sound source, the difference In
dOclbels between (a) Iha sound-pressure level produced by the source I_ that di-
rection, and (b) tile spoce-averagn sound-pressure IvvoI of that source, nleas_red
a[ the _ame distance,

DUCT LININO OD WRAPPINO -- Usuatly a _heet of porous material placed on the inner
or outer wall(s) of a duct to Introduce sound attenuation and beat insulation. It i_
often used in air condRIoCflngsystems. LinhlgS are more effective in attenuating
_ound that trsvvhi Inside along the length ofa duet, while wrappings are more
effective In preventing sound from being radiated from the duet sldewalhi Into sur-
rotmding spaces.

DFFECTIVff PERCEIVED NOISE LEVI_L (EFNL) -- A physical meusure deDigned to
estimate tha effective "noisiness" of a single nellie event _ usaalty an aircraft Dp-
over_ It Is delved fn_m Instantaneous perceived Noise Level (PNL) values by
applying corrections for pure tones _mdfor the durttRon of the noise.

DLECTROACOUSTICS -- The science and Ieohnology of transforming snundwaves Into
currents In electrical circuRs (and vice versa), by means of microphones, loud-
speakers, and electronic amplifiers nnd fillerS.

FAN FIELD -- Considerany sound scores In free _paoe. At a sldfIe[ent d[s_nce from
the source, tha sound presuuro lovnl obeys the Invvrse-squar_ law, and the sound
parHohi velocity iS In phase with the sound pressers. This region Is called the
far field of the sound source. Regions closer to tile source, where those two con-
ditions do not hold, eonltitt_te thu near field. Now consider a sound _souroe within
an enclosure. It Is also somellme_ possible to satisfy the far-field eondlthins
over a limited region hvtwwn the near field and the reverha_nt field, If the ab-
sorption within the enclosure I_ nat too small so tint the near DeId and the revsr-
hergnt field merge.

FILTER _ A device that transmits certain frequency components of the signal (sound
or electrical) incident upon it, _nd rejeet_ other frequency components of the i_ei-
dentrigid,

FREE SOUND FIELD (FRED FIELD) -- A soundfield In which the effects nf obstacles
or boundaries on sound propagnted In that field are nvgligihle,
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FREQUENCY - Thu number o_oa_Lil_.ttonaper a_cond(_ ora sine-waveofsound.
i and (b af a v brat ng zie d o i eel; now t_tpretl_ed In hertz {fthDrevl_Ilon llz).

formerly In cycles per utlcond (atlbrcvi_tiun ep_).

IIEARING DI_AUILITY--An a_Lualor llr_sumudin_.tllEty,duetoil_rln_Inlpalrmt.nL
I to remain emptoyt_ at full wnges, i

HEARING IIANDICAP - The dlsndvnntage Imposed by a hearing lmpillrmenl_nffielelLt
to affect onu*s elficicnoy in the situ_tion ef everyday living,

{iEAIIING IMPAIEMI'INT - A deviltries or change for the worse in eith¢_r ht*nflng
str_clwru or Junction+ usually oulstde the norm_.l rang*..; see he;_rlng less.

IIEARING LOSS -- At s specified frequency, _n amoultt, tn dvcEmIs, by wlltch lhe
threshold of andlhllity forthat e_.rexceeds a certain spe011icd _tndlomelrie thre_h-
old.ihlllIStostty.theamounl hywhich_ pur_ont_he_.HngIswors_ thanRolne
aeleeled nor_n.The norm may be the threshold e_t_ldlshad at some t,arlh.r thee*
for thal ear, or lhe aw!rttge threshold for some htrge population, or the lhreshl_bl
seleett _j by some ulsndards body for audtometrlo meast_remente,

IIEARING LOSS FOE EPEECII -- The dtfference In decibels Ilel'.vventhu ulle_t:h ll,vels
at which Ihe "zlv_r_e normal" eltr and _ defeellvv ear, rvsln!etlvely, ITaeh Ihe
same InltdllgthlHty, aeon arbllr_rlly sol at _0_.

IIERTZ -- See frequency,

IblPACT --(I)An ImpaclIsa alngleeel]Islesofone mass II_motLo_with_ second
mass whichmay tleeithertnmotionor alrest. (2)Impact[sa word nscdtoex-
presslhe extent or severity of an environmental problem; e,g. , the'nttlnller o1
peraonncxpasvdIn a _ven nolae env_rllnment.

IMPACT INSUI_.TIONEI.ASS{tiC)--A single-figureratingwhichIsIntendi_dIoper=
ndl the comparison of the Impacl sound lrts_lating murll_ nl Ilonr_celllng _ts_.c_ -
bites in terms el _t rt_feren=0 contour.

IMPACT SOUND - Tha soundartslngfrnm theimpel o[_te0Edebloclon anin_rtor
u_trfitee (wall, floor, or ceiling) of a ]ndlding. Typle_tl soureett are foolatt, ps,
dr_pped obJeeta, eto,

INVEP.SE-BQUAHE LAW-- The Inverae-ndusre law duserlbea tl_t _eoustlo sllu_ttlot_
where themean-equnrosouI_dpressurechangesIninverseproportlonInthe
squ_tre of the tll_nee from the source, Under thl_ cundltton the sound-pressure
loveJ dear0_see g decibels wllh e_.cll d0uhEng of distance from the source, See
alsospherlcsldivergence.

ISOLATION - 8o_ vlbrRtlonisolator.

LEVEL -- Tile level of _n acoustical quantity (e.g.. eound powerb In declhcl_, Is 10
limes Ihe logs rlt hm (Imso 10) ol the retie o[ the qtlsnHty In I_reference tlunntltv
ofthe a_nm physical kind,
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I.INESPECTnUI_I--The spectrdmofs soundwho8_eumponost_occursta _smllurof
discretefr_lu_ncles.

LOUDNESS _ f.c_dnessIstheIntensiveRttrlblJteofan andlteryaensatlon,I_term_
ofwhichsoundsmay b_orderedon a anal0extendlngfrom soft_ loud. Loudne_t_
dt_pendsprlm_.riIpspo_ths_oundpressureofthe stIm_lus,hutIsalsodepends

i _' u_.:3_th0frequencyandwave form ofthestimulus.

LOUDNESS LEVEL --The loudnesslevelofa sound,Inphons,Innumerlnally_nal

;' to thamedlansoundpressurelevel,Indeclbels,relailveis0.0002mlcr_bar,of_tfreeprogrosslveways elfr_!tiuennyI000Nz pre_ent_.*JtoIis}eaersfaelngthe
source,whlehina lamber oftrialsIsJudgedby thelistenerstohe equallyloud.

MACH NUMI}EN --The railsofa speedofa moving elementtothespeedofanundIn
the surro_ndlngmedium,

MASKING --The _etlonofhrlsghlgons _eund(andlblewhen heardalone)toI_andlldllty
or IsunIntelllg|blIityby theIntroductiono[another,usut_Nylouder,sound. 8us
maehlngnolso.

_,IASKINGNOISE _ A noIgowhl_hl_IntenseenoughtorenderlnaudlldeorunlnteRihI-
bleauothsrsoundwhichIsslmuli_ult_uslypre_ent.

M|CEOPNONE _ An eleetru_esustletrv.n_dttcerthatrespondsto_susdwaves_ad
dollverJe_ssstlallyegqlvslentoleotriowave,I,

NEAi_ FIELD --Sso farfield.

NOI_E --Any sotLndwhichisundeslr_hlobe0att_eItInterfereswdh speech_lldh_rlng,
or Isl_tenssenoughtodamage hearing,or Isother_lssannuyln._.

NORSE CRITERION (NC) CURVES -- Any of several versions (SC_ NC, NCA, PNC) of
criteriausedfor _tlngthe aeeeplabllltyofcentinum,sIndoorn_Iselevels,such
as prndueed by air-handling systems;

NOISE EXPOSURE FOJRICAST -- Noi_v exposure forecast (NEF} Is a scale (analogous
to CNEL and CNII) whloh has been used by the fedsral government Is land use
ii]annlng glddos for USelu connection with I_lrporls.

[ntheNEF freesia,thebasle morn.suresfma_.,imLtudsforIndlvldualnoiseevents
is the effective perceived noise level {EPNL), Ill uaitll of EPNdl}, This magnitude
measure Includes the effect of duration per event, The terms accounting for num-
ber of flights and for weighting by time period are the same as In NIo CNR _cmle.
Very approximately, the noise exposure level at a point o.zpressed In the NEF
scalewillhenumericallynlx)ut33dB lowerthanif_xllreasedintheONEL so,In.

NOISE INgUL*_.TION--Sos soundInsulatlon.

NOISE ISOLATION CLASS (NIC)--A slngtonumber ratingder[vc_iIs• pres_rIbed
manner from the measured values of noise reduction. It provides nn evalualtsn
of the sound Isolation hetween two anslosed spaee_l tlmt are acoustically eonnectcfl
by one ormore paths.
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NOISE LEVEL -- Se, t_ _OU_ level.

NOISE ANN N_./MBEI_ INDEX (N'N'_) -- A _.e_.rv ba_ed on Pvrcclvcd NOIBe Level
and with w_lghtD_g fac_rs added In ac]0ount for the nwv_bvr of no[nu _vents, attct
tl_ed (ir_ nom_ ]_uropcan c¢luntrlnl) fc_r r_tlng thn no[_n nnvironmenL _ar 0.1rports,

NOISE POLLUTION LEVEL (L_p or t;PL) -- A ran_nurv of Ihn total vomrnunEty nol_n.
_¢_stu]at_d to be appllcahle_o tx_th ti',Lflio hollo and aIror_tft no_Bo, E Ls computt_l
from lhe "_ne _ a_e_gn _lof Ihu noLBt_ level and th_ n_nd_.rd dnvl_t_on o_ th_

_lma-varyi_lg no_n levvL

NOISE EEDUCTION (ER) -- The nolnn rnJuctioll bctwnen t_vo areas or rooms I_ the
nl_m_rloa_ ¢]l_f_rnll_tL In dt_clbnls, of thn average _ou_d pruBsurv lnv¢_l_ In thoBe
arc'an or _om_ A me._lur_mvnt or' _ol_e ret_u_tlon '_combin¢_ thn cff_ct of lhu

tr_tnamlusion loss purformv, llcv of _trd_ure_ _cp_ting thn two arn_ or _omn,
pltlB the nfl'not of acot_stio ab,_olllt_on prnsvnt in thtt rc_n_ving _nm,

NOISE EEDIICT[O_ COF_FFICIE_ It_llC) -- A mna_rv or lhql avou_tleal abso_on
p_orm_t_vt_ of g m_terial, _a]ct_ated by the _v ei'_glng Ira _oun¢_ ab_0rptLon cocf_
f_elenls at 2_0, .500. 1000, and 2000 Jlz, e_cpr_i_d Io thn ne_rv_t l_tngra] irlultl-
l_l_ of Q, 0.5.

NOYS _ A unlL t_lcd in _llu o_lnul_t_o_ of pnrcn_v_d noLse lnvcl,

OCTAVE - An ootv.ve L_ the Intnl'_'#] bvtwevn two _o_ndl hnv[ng p. b_.nic fretlut_ncy ratio
of _wo, ¸ For e_c_t_pl_, thei"e _ru 8 oct_vn_ on th_ kl_bo_rd olr a _and_ni piano.

OCTAVE BAND -- All a_ tho cnmIIclnwl_, in a _ound npnctr_rn_ who_n freqt_encint] aru

b_t'.v_nn two sino w_Ne _orap_nc_t_ _pgratvd by an oct_v_,

OCTAVE-BAND _OUNE PEE_[JEE LEVEL -- The lntegraled sound pre_uru luvvl of
only thoB_ ninll-wltv_ ¢_om_n_.l_ In _ _pncL_ eel octavv _td_ _ur tt nnL_u o_ _n..d

_v!n._ _ Wide _peotr.m,

_C_LLATION -- Thv va_'latlon with I_mv, _.l_nrt_c_ly Inc*"e_s_.g _.d dvoru_,nlng, (a) o_

annie _caturv of _n _t_dlb_e Bot_nd, _t_c]_ w_ th_ aound prv_ure, or (_ of _omn ft'_-
tur_ o_ _ vIb_tln_ Jolld obJeot, s._h ii_ th_ diapl_omcnt o_ Ea _rfacv.

PEA_ _DU/_D p_ESSUEE _ Thn m_xirnt_m In_t_ntan_ous _ound prv_.rn (a) for _ t_n °
m_vnt or Impulsive _ound of B_orl duration, or (b) I. a _;_evlried titan Intvrv_l f_r

s_nd of long duration.

PE/ICE_IVI_D NOISE LEVEL (PEL) -- A quantity e_rc_med II_ devibel_ tha_ pro_'_dv_ a
• u_octlve asmnsam_nt or tho per_vlv_l _'nolBInnnn _l of a_'craft nol_, Th_ units
of I_erc_n_vvd Nol_$_ LOVVl _rn _cnlwd No_ _uclbc_L_ I IIEdl].

PHAS_ _ For a p_r_lcular valu_ of thn lndepclld_nt varlabln, th, frac_IollaL p_rt or
pe_*_ thrt:c_gh w_ah th_ Endcpup_Jn_t v_.ri_b]v h_ advanced, mc_._.red from an

arbEi*_r E rnrnrenou_
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PIION -- Tho Unit of measur_raent for lo_dnesa I_vol,

PITCll -- A listener's por_l*ption of th_ fr_u_r_cy ,if _ i_re tonic; Ih_ hll_hor th_ fro_

qu_ncy_ tho htgh_r th_ pttcho

PnE_BYCUSIB - Tho Iloelino in henrln_ _ulty tltat Ilonll_lly o_curs a_ a person i_rows
older.

Pt_RE TONE _ A souml w_ve whoa_ w_vt, form J8 IhaL of a I_lne_w_v_

r_hTDOM INCIDF*NCE -- II"an o_)eet Is In a dtffus_ S_LL_d field, Lhu sc_nd wave_ that
comprl_ th_ sou_d field aro _ld lo _trlko the _bje_t _rom all _n_le_ of _ncJd_n_'
at randor_

F_D_JM NO_E -- An os_Jlt_tlon who_ lil_t_ntaneous ma_aitudo Is not ap_l_l_d for
nny g_ven Instatl_ Of tlmu, It _a_ b_ d_r_b_d in a s_aLIB_l¢_l _lt_u _y prot_hll_ty
chstrlbtltL_ _nctlons _lvinl_ th_ fr_t_t_on _f th_ t_tltl tlmu t_t th_ m_lit_d_ of th_ j

nois_ lies within _, specified _an_e,

R_S_DUAL NOIBE LEVE_ _ _or p_rpos_s or th_ rt*por_ _hu t_rm "residual nois_"
ha_ b_en _.dopt _ _ moan |hu nol_ which _xl_t_ _lt _ point _s a rc_ul_ o_ tho corn w

binatEon o_ m_y d_t sour_e_, Jn_lvl_u_lly lndl_tingulshahl_, _n _tatistl_al
tt_ms_ it is th_ lovt_l o_d_d _)0p_rc_nt of Lhll tlrao, (A_ou_tl_n_ _h_ul_
not_ It _ea_ts tho s_m_ I_wl to whL_h tht_y havt_ _tom_J)' _ppll_d the _orm
l'_mblunt. _

I_ESONANCE _ Tho rol_lwty I_ e_ft_l_ produ_cd_ _. _,, _mplltudo o_ vibl_tlon,

when _'_p_f(_Lvo _o_lr_ pr_ur_ ol• _or_ is in iJpp roxlm_lo _ynohronL_m with _. t'r e_.
(ullforc_,d) vibration o_ • _ompon_nt or _ _y_ol_.

RETROFIT -- Tho retr_aat_vo r_odlfl_tion or _n e_lstin_ L_lldl_ or raa_hlne. In
_tll'rent t_ I th_ mo_t ¢_ramon a_pll_ation of tho wol_l "rotrof_t" lm to th_
q_t_tion o_ raodt fl_a_lorl or* _l_lt_n_ Jot alrar_l_ en_ln_n fo_ _ofs(_ nbat_,l_nt
pt_ri)o_ _8.

multiple _'erl_ctions, _tor tho SO_l_J _ourc_ has _tollp_.

nEVEI_BEI_.AT_ON _2OOM _ A r_m ha_ln_ _ Ion_ r_v_rboratlon timo, el_pr_lally _o-

sf_ned to _ak_ th_ sound f_l_l In_ldo _t _s di_fu_o (homogeneous) _s po_sll_lo,

]_V_I_BEF(ATXON TIME (RT) -- Tho reverboration tlmo o_ _ ro_m is _h_ t_r_ t_kon
for the sotl_d p_as_ro lov_E (or _ound lnlensit y) to decr_s_ to one-ra_l_otlth
(_0 d]13) of ttl_ _t,_ady s_,at _ va_uo wh©_ th_ _our_o of I_ound en t_rl_ is _udd_nly
Int_r_ptod, _t l_ a nle_uro or th_ porslst_nct_ of _n lmp_ll_[vo _ound in a room
_.nd of tht_ amount of Q_oustl_l _hst_rptlon p_t_sent I_std_ Ih_ _o_m.

I_OO_-MEAN-_QUAI_E (IrMa) -- Th_ root-m_n_lu_ro valu_ of a _antlty that is
v_ry[n_ &s _. _nc_on or timo is _blaim_:l by sq_a ri_ th_ _un_t_on at _a_h In_t_t _
obtallllll_ th_ av_r_l_O of tho _lu_lrc_ va_u_ ovor th_ LnlorvaJ or lntt_r_t_ _tld



d

SfNE-WAVE --A sound wave, uudlidu as u pure Sane, Inwhich }hi'snurldprr_surv i_¢

a slnt{soida)fnnction of tinlu;sound pri+ssure ~aine of (2_ x frequency x llme),

SONE -- The unN of measurement for loudness.

SONIC BOOM --The pressure trnns[ent pr,),iucod at :In ol_urvtng poisl hy a vehicle
lhat Is moving past {or over) itf_dter Ibun the speed of sound.

SOUND -- See acoustics ({).

SOUND INSULATION -- (I) The use of structures and muteria)sdesigned la reduce IhI'
transmission of sound from one room or area to another or from the exlerior to

the )nlerlor of _ l!uild/ng. (2)The degree by wlllcb sound _r_nsmission is reduced

by means{ of sound Inmlla{tnK structures silt{mn/er{uis,

SOUND LEVEL (NOISE LEVEL) -- Tbe weighted sound prt, ss.ro }evcq ollt_Incqby use
of a sound level meter having a sJantJald frequency-fiRst for attenualing part of

, Dle soued spectrum.

SOUND LEVEL METED -- .,Ininstrument, comprl{{lng a nl[crOpllOne, an amplNler, an

output meter, and frequency-weighting networks, thai Is used for lea measurenlultt
of noise and scund )evels In a speoifil_lm_mner,

SOUND POWER -- Of a J;ou roe uf sound, _ha lo_al amount _f acoustical enerEY radiated

Into the atmoepherlo alr par unitlime.

SOUND POWER LEVEl, -- Tht' hwel of sound power averaged ever a ported of llmt,,
the reference being 10 -12 watls,

SOUND PRESSURE _ {1) TEa ndnute fluctuations in almospherio pressure which ac-
company the pusage of ¢, _{ound wave; the pressure flucluatione on thu tEmFani¢
membrane are transmitted to lee Inner ear and glv¢ rise to the.sensadan of
sod[bid sot!at, (2) For a steady Round, the value of the _tound proet*ure averaged
over a period of time (_) Sound preslure is usually m_surud gi) in dynes per
square cenNmeler (dlyn/-_¢m-. or {b) In newton_ per square meter (N/m-).
I N/m 9 = 10 dynlom2 *" 10"5 Ume{s the ,{tmospher{a pressure,

SOUND PDEflSDRE LEVEL -- The level of sound pre_tsu re; mquared and aver,tEed over
_.perled of }Ires.leo i'ofiE{reneehalf1g the Mqual'@ of B J({0-_ [_{,on{{ per squ_lre
meter.

EOUND T{_AN_M]SSION CLASS (_TC) - The preferred mingle f[,_dro rating system
des [gned togiV_ at, eJtDra{Io of }heBound i_UIBtDon properReeWof a p_rt[t[ot, or a
rat,k orderln{ of a solies of parDDonlt, It Is Intended for use prHaarily when
e_peech and office noise ¢ontlDtut e the prinolpa{ noiso problem,

8OUND TEANShllSS[ON COEFFICIENT -- The fmotlon of }noldenl mound energy trans-
turfed {hz_Jgh m structural ¢on//g_rmtlon,
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SOUND TI_.NSM[SS[ON LC_S (TRANSMISSION IX)SS) {TL) -- A mercury nf iound lnQu-
J_ttlon provldvd I)y tt _tl_ctu _l conDg_ nttion. _.'xprc_sc£1 [n d_cll)e]_t It Is 10
tlmc_ Lhv Iogv.rJthm to Iha I_t_o 10 _f thv r_ciproca] of th_ 6ound tra_m[_alon
coe/fDsent of the co_igurutlon.

SP ECT[IU _.I -- Of _. _ound waw. the dc_ar[ption of Its r_s_]uti_Ji _nto componlmt_.

each of ill[fvrvnt fr_.qttl_ncy _nli _aually! dif[vrcnt ampllt_ and pha_v.

"_ SI)EECII°INTEI_F_/_F.NCE LEVEL (SIL) -- A calculntctl quztntlty pz'ov_dlng _ g_de to
th_ [_lerfc_lng i!_cct of _ rloJsv on r_cptio, of spve_h ._om_llunlcaDo,. Thv _p_cvh-

_ Intvr_vrcnve level _ thv arilhmvt[c avv_agv _f the o_t_w-I_nd _ound-prcst_urv
Ivvc]_ t_f tha Intcrfcring nol_ in Ihv incest InIporlant p_rt o_ lhc Bpoech [x'v_uvtLcy

i . rangy. Th_ lcve[J In th_ thr0o octltv_-rrequc_cy _tndt_ ccntorvd _t 500_ 1000. ii_[I
200_ }lz arp co nlmo_ly _tvvr_ged to d_tel'mi,v tht_ spcvch-_ntvl'(_req_v l_vc].

i! Numerlwlly. the me.gn[tudv_ o_ _[rcratt aoundl [n thv Spct_v]l-fntclfvrc_c_ Lvv(_]
scztlo t_l'v _pproxJm_tvly DI to _ dD Ic_ than tha _azll_ _o_dtl In thl_ Pt'rcvived
N_l_e LoveJ _ale in PNdlL _tvpvndln_ on thv _pectr_m _f th_ _ound.

SPEED (VI_LOCITY) _3F SOUND I_ _fll -- Thv _pevd of _nund in _ir [e 344 m/_vc or
1198 ft/_cv at 7_1_.

$PIIEDICAL D[V_I_GENC E -- Spharica] d[vergene_ l:_ the coz_lltlutl _f prupa_l[on of
sphar[_] w_v_ that r_latc_ Io tha rcg_t]_r dv_rv_se []1 Inten_D)' of _ _phvrlc_]
_o_nd w_vc at p_gru_Blvo[y greator (Uatance_ f_om th_ Hnurce. Under _]11_ _ort_
d[Don thn _o.nd°pre_tLro ]_V01 dccrc_ae_ 6 ll_c JlJvle with cnch llou h]lng of dl_-
t_ [tom _ho B_FC_.

SPIIED{CAL WAVF_ - A _und w_vo In which thn _tlrface_ of con_t phaao grv volt-
COrltr[o aphurc_. A _ma]] _Jnl) snt*_ct_ t'_ld[at[ng [,_o an opc_ tlpact_ pr_d.cca _.
frvo ._ound field of e])her[c_] _x_w_.

STAND[HD W._VE -- A pvr[odlc _o_n_l wave I_.vhlg • fJx_l disDsb_ti_n in _havv. thv
rcsu]t o/" Int t_l_el'Cncv of t_w]lng aound wave_ of tht_ _lnv f Fell, cncy _lll k[rtd.
Suc_ _ound waveB _r_ chara_Et'_zt_d hy thll existence of nnllca, or paF[Ittl nodc'B_
and anthlodo_ _hnt _rv fixed in _p_nv.

_TI_ADY-STAT_ SOUNDS -- S_uniIH whasv avcr_g_ charactvr[st[c_ rvmaln c_llsLgnt
In Dmo. Examp]eJ of _tt*_dy°_t_tv _ound_ _tre a Bt_tlor_ry _lrvrL _ a[r*conr]l-
tionJng unltl and an air.raft rUllnJ_g up Oll tllo ground.

BTnUCTDnEI_OI_Nf_ _OUI4D -- Sound tha_ _eachc_ tha polilt _f [ntcl'e_t. ovt_r a_ _ciL_t

pwrt Dr il_ pv.th. _)yv[l_atioll_ ol _ _oDd Bt_ctortL

TDfRD-_TA"_'E _AND -- A trcquency band whoa_ Cut-or[ [rvqucnv[vs haw a ratio of
2 to thv one°[bird powe_ whl_ [_ _pp_x_m_e[y 1.26. Tha vu_°off frt_quv,clc_
of 891 ]lz a_d 1123 ll_ dcfln_ _t thh'd-_otaye balld in c_mnIDn u_e. Svo a]_o _tnd

center frequency.

THRESDOLD OF AUDIBILITY (TII_E_IIOLD OF D_TECTADILITY) - For _t spvclfled

slgn_l, t]_v ndn[mum tJound°press_lrt_ ]vvel of _ho tl[gn_] that [B c_]l_]c of evokln_
_.n a_lIJto_y _en_atl_n |n a _pe_[ficd _ra_t[on o_ [ha triads.



J TIIITESIIOLD SilTFT -- An Increase In a hearing threshold levvl that results from c_-

[ posuru to noise, !

TRAFFIC NOISE INDF.X frNi) _ A me_sure or the nofeo environmcnt ercst¢_iby v*'-
I hlcnlnr traffic or=hlgllways; [t is computed from mvasurt,d vgtucs of the nlll_e

t

• levels exeet'dt_l 10 percent and 90 percent of the time, i

TRANSDUCER -- g device capaldn of tieing actuated by waves from one or more irons- ' _
mlaal0n systems or mcditL and supplying relat_ waves to one or more other irene -
mission systems or mecR&. Examples are mtnrophonc_, aoeeiemmetors, and
loudspeakers,

TRANSIENT SOUNI:_ _ Sounds whose average properCea do not remain ceast=nt In
time. Examples arc an aircraft flyover, a passing t_.lek, a sonic hoom,

TT,ANSMISSION LOSS (TL) -- See sound transngsulon 1o_e.

VIBRATION ISOLATOR -- A resilient uuPl_ort for machinery and oilier equipment that
might be It sourno t*f vibration, designed to redunv the amot_nt of vlhratlolt tress-
mired to the I,'uildlng struotclro,

WAVRFORM _ A prcllcnlat[o=_ of some featLlre of _ Bound w_tve, e,g, _ the sound lift,s -
sure, as a graph showing th=_ moment-by-moment variation of souod pro'sours
with time.

WAVE FRONT _ The front surface of _ sound wavv on its way through the atmosphere.

WAVELENGTIf -- For a periodic wave {such as sot_nd in air), thr. perpendicular dis-
tance between analogous poblts on any two successive waves, The wavelength of

sou,ld In air or In water la hlversely propo rile*pAl to the frequency of tile sound,
Thus the lower the frequency, the longer the wavelength.
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