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Legislation against industrial and ambient noise in the US

H. E. VON GIERK E - A. SUTER
B,oilv,w,utcc utul Bio,iic.~ Di~’i,cton , Acrosj,a ce ~.4t ’dic ~i! Rc .sea , cI ,  La b ora tory

14’rig / z i - P a l t e r so i z  ,41F , Ohio ( 1 ‘ S I

1/ S .  E,, t ’j roup iu ’uia! Prot ection 1j.~ ’? z( -r
!,Va.shiii 1,’toit D.C. ( 1  ‘ S I . )

Introduction and the subject  of cx t cns ive  sc i en t i f ic , eco-
nomic , legal and public debate.

That noise can be a nuisance and an- Noise’ did not become a matter of concern
novance has been ~vclt recorded over the affect ing large segments of the United States
centuries and many legal systems , states population until the mid twent ieth century,
and t heir subdivisions have been trying when aviat ion noise and to a lesser degree
to control unwanted sound through general traffic noise resulted in public awareness
nuisance provis ions of the law directed at of the problem and the demand for increased
preventing something offensive or annoying initiative by the Federal Government and
to individua ls or the community, to the for new legis lation. The term environ-
prejudice of their legal rights . In detc r-~ mental noise characterizing the noise from
mining whether a particular noise is a all sources at all places where people live
nuisance , history , customs , tradit ions , in- and work (i.e. . occupat ional and non-occu-
dust i- y and working habits , geography and pat ional exposure ) evolved and the con-
c limate might have to be taken into con- stantly increasing noise levels were con-
sideration. As a consequence , unti l recentl y sidered a public health problem. Public
(1970) . in the United States the position had hea lth and welfare considerations and not
been taken consistentl y that noise abatement nuisance or annoyance by noise were there-
is primarily a matter of loca l, at the most , fore the basis for Title IV of the Clean Air
State level concern with the exception of Act of 1970 and for the most comprehensive
certa in specific considerations (aviation noise Noise Control Act of 1972.
and to a lesser extent highway transportat ion In the following a brief review of local
noise). Ant i-noise ordinances were therefore ordinances to control noise nuisance and
enacted in many American cities dating back of legislation to control occupat ional noise’
at least to the middle of the 19th century, exposures is presented. Thereafter the Noise
all based on the nuisance/annoyance concept. Control Act of 1972 is discussed in more

The health effects of noise were first detail because of its novel , comprehensive
recognized in connect ion with occupational and far reaching content.
loss of hearing of workers in noisy occupa-
tions. Although State workmen ’s compen-
sat ion laws covering occupational hearing Municipal ordinances
kiss were enacted in the var ious states in
the 1950’ s and 1960’ s , it was not unt il 1969 In the United States the regulation and
t hat enforceable controls over noise in abatement of nuisances is one of the func~some work places were promulgated by the tions of the police power , wh ich can be
Fcderal Government , which were given and is normally delegated by the state
broader coverage when t hey were incor- legislatures to the munici pa l corporations.
j~urated into the Occupat ional Safety and Therelore municipal noise ordinances date
Health Act (OSHA) passed by the Congress back to 1850 ( Boston) and by 1930, 20 Anieri-
in 1970. The implementation of t his Act and can cities had noise ordinances 2 Starting
the eslent of protection to be provided in in the 1930’s th is avenue of noise control
vir lualfv all industrial estab lishments of the obtained new impetus w i th  different tech-
Unitcd States is presently st ill in progress nical approaches and attempts at enforce-
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S.

ment introduced b~ various ci t i es . Cities enforcement of noise ordinances is Ire-
suc h as \le’inphis , te nness ee , New York qucntlv not anlong the highest priority
City aiid Chicago pioneered with respect to duties of c it~ pol ice forces. In sp ite of
publications and public education concern- t his it is amazing to read that in the 1950’s
ing ci ty no ises and ‘~~ ith t he introduction a typical number of noise violations per
nt ordinances (Motor Vcii i~ ie Control Or- year reported by the New York police is
dinance by Memphis , Tennessee in 1938; approximately 300,000. Token fines were not
the no ise sect ions of the Administrative found to be effe ctive; that ’s why iii 1954
Code of the Ci ls of New York , 1948; the New York City, for examp le, increased
Performance Loning Ordinance in Chicago, sharply t he punishment for violations , par-
l9 .S~~. The National Inst i t ute of Municipal t icularlv for repetition of offenses.
Law Ot l i c e rs  NIMLO ) proposed a model Noise ordinances might be effective in
ord inance in 1948 ( revised in 1970), which suppressing unnecessary noises . They cannot
hecatt i c the basis for most ordinances in generally deal with the increase in environ-
use. It prohibits any loud, unnecessary or mental levels due to noisier industrial pro-
unusual noises ” within the limits of the ducts or due to greater population density.
ci ty and defines quahitat i~ elv such noises These problems must he attacked by ef-
with respect to horns , radios , phonographs , fect ive zoning laws and building codes at
veiling, animals , steam whistles , exhausts , the local level and effect ive source emission
de tects in vehicle load , construction , ham- contro l and promotion of noise control
mers , pile drivers , etc. . but did not , until technology at the national and international
the 1970 revision set limits wit h respect level.
to sound emission except for restricting
evening and nighttime operating hours 2

As ot 1974 , 440 munici palities had adopted LegislatIon to control occupational
noise reculat ions representing a combined noise exposure
population of 62 million; 152 ot these mu-
nici palities adopted the regulation in the The first Federally enforceable controls
preceding year ’. One of t he most publicized over noise in work places was promulgated
new noise ordinances wa s the one of the in 1 969 as an amendment to the Walsh-
Ci t y  of Chicago in 1972 . which established Healev Public Contracts Act of l935~. The
quantitative noise limits , for example , for Act covered employees of all companies
automobiles and trucks , which were sched- w ith Federal contracts of $10 ,000 or more.
uled to become lower as time progresses . The proposed rule was published in 1968
The ti-end in t he USA is def initi~ehv toward and required reduction of cont inuous noise
quant i tat ive ’ acoust ical criteria to he’ incor- levels to 92 dBA until 1971 , at w hich time
porated into the noise ordinances , although reduction to 85 dBA would be required.
their leitah itv and enforcement are areas of Audiometric testing was required for em-
considet-able debate. At the end of 1974 ap- ployecs exposed to more t han 85 dBA. The
proximately 200 cit ies had limit levels in- rule was ef l ect ivc for only a few days.
corporated into their codes ‘. At tempt s by In May 1969 an advisory committee was
the municipalities to control noise trom appointed , which recommended a new set
a i rc r af t  operations through their ordinances of rules , including a time-wei ghted exposure
hat e genera lly been tound invalid by the of 90 dBA and a requirement for an ef-
court s winch establi shed a national Federal fective hearing conservation program al-
pre-emption of s ta te  and local authority t hough there were no special provisions for
over aviation noise. audiometric testing.

The U.S. Environmental Protection Agency Briefly , the rule required that the time-
is presently preparing a Model Noise Or- we ighted 8-hr. noise exposure limit should
dinance which is soon to he published and not exceed 90 dBA. The time-intensity
will probably be adopted widely, trading ratio was 5 dB with a maximum

Noise ordinance- s have generally been duration for continuous noise at 15 minutes
considered to be effective w hen coup led of 11 5 cIBA. Exposure to impulsive or im-
with educational campai gns and public pact noise should not exceed 140 dB, peak
awareness of t he nuisance of noise . Tb. sound pressure level. In all cases where
cost of enforcement is considerable r~ d noise c’sposure exceeded t hese limits an ef-
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t ec t i ve  hearing conservation prograni should a. Should the occupat ional  noise cx-
be administered. posui e I:mit for the 8-hour day stay at

In 1970 the Occupational Safet y and 90 dBA , or should it he reduced to 85 dBA
Health Act (OSHA) ~~as passed and it in- or lo’.sci as proposed by EPA and others
corporated a number of sa fet  and health to rect iic e the risk of hearing loss?
standards , such as the Wa lsh-Heale’ v stati- h. Should a futur e date he set at which
dard. It provided for the developnient of the permissible level wi l l  be further reduced
regulations on toxic substances and harmful so that the econotil ie impact of ’ required
physical agents. Criteria tor t hese regula- noise co ntro l is red uced by g ivin~ industry
tions were to be developed by the National enough time and a clear time schedule for
Insti tu te  for Occupational Safety and Health the phase-in of new equipment that emits
(NIOS H) , and then sent to the Department less noise?
,f Labor ~or the formation of regulations c. Should the permissible exposure levelunder OSHA. be increased by 5 dB per halving of daily

Criteria lot- occupat ional noise exposure exposure time (as under present OSHA ruleand a recommended standard were pub- and proposal) or should the 3 dB rule , ashished by NIOSH in l972~. NIOSH recom-
mended an 85 dBA time-wei ghted exposure proposed by EPA , be adopted?

level as soon as informat ion on feasibility d. Should the provis ions of the current
standard be maintained that feasible engi-became availab le. The existing 5 dB trading

ratio and t he peak level of 140 dB for neering and admin istrat ive controls shall
be used to  reduce noisc - exposure to withinimpulses were retained , and audiometric

testing provisions were included, permissible levels or should personal pro-
OSHA appointed a Standards Advisory tective equipment he more widely permitted

Committee on Noise early in 1973. The to ach ieve exposures permissible accord ing
Committee had a legally mandated com- to the proposed or a mo re stringent stan-

dard?position: 4 members f rom industry, 4 from
labor , 3 from the public ( protessionals), e. W hat is the total national cost of
2 from Federal government and 2 from reducing all occupational exposures to 90 .
state government . The Committee ’ met over 85 or 80 dBA?
a period of 8 months and made its recom- It is the answer to this last point , whic h
mendation to t he Secretary of Labor in is most diflicult to obtain and which might
December 1973. The recommended exposure require more detailed Further stud y. This
leve-) was changed hack to 90 dBA and other answer and not any scientific data on
major provisions were simi lar to the NIOSI-I hearing loss ~vill also decide in all proba-
recommendation. hil ity if the permissible level will remain

A proposed standard was published in at 90 dBA or ii it will be lowered to 85 dBA
October 1974 which generally followed the or lower now or wi th  a specified time
recommendat ions of the Advisor y Com- schedule which might have to be revised
mittee except that limits were proposed as economic experience indicates.
for numbers of impulses; i.e., 100 at 140 dB,
1000 at 130 dB and 10,000 at 120 dB.

Public hearings are scheduled for June 23rd EnvIronmental noise control
of this year which will probably last two
to three ~ eeks . Also an Environmenta l Pr ior to passage of the Noise Control Act
i m pact Statement will he issued early in of 197 2 , by far the most regulated area of
Jun&- , wlii~h describe ’ s t he health and the environmental noise at the Federal lc~el has
economic impact of the proposed standard. been aviation noise . The growth oi ci~ il
It is too early to predict w hether the final aviation after World War II, and its adop-
standard will be in line with the proposed tion of high performance jet engine powered
OSHA rule or whether the objections raised aircraft resulted in recognition ol a need
and documented by EPA , other Government for consideration on a voluntary basis of
departments . industry and the public wi ll noise as a problem which “t hreatened to
carry enough wei ght to modity t he rules. undermine aviation progress ”. The Federal
Some of t he main points under discussion Aviation Act of 1958 was amended in 1968
are: to speci fically provide authority to the
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Federal .‘~v iat  ion •\~ i i ii i ii is t ration to  presc ribe a lso evols ed a coiiipreht.’ns is c basis for
rules and reguLitions for the control of sonic establishment ot )‘iOsit  ions regarding the
boom and aircraft  noise. This aut horif . various le’~’is lat ive proposals for a national
ta ken s~ ith the pi-o\ is ions of the Noise noise control law , which ss as ultimatel y
Control Ac i of ~~~~ f ins been finally in- enacted as t he Noise Ci,nttof Act ut 1972.
terpreted by the I. nitect States Supreme That A ct iUpi’eseli ts a compromise be-(‘ ‘ui-t , alter \ -ears of lengths litigation and tw een the difle ring v iews and value svst ents .
debate , a .  estah lis l ii i ig a pervas is c t iational An appreciation of those ditk’rent views
h’deral prc’-i ’mpt ion o f s t a t e  and loc a l  Is essent i a l  to an understanding of the
aut hority os er aviat ion noise ’ . 

, 
act ions called b r  in implementing t he Act ,

Othei Federal leg islation re lating to con- to be described shortl y. In summary, the
trolling ef tc ’c t s  of noise inclu d e the A irport major problems and differences which the
and A i rway  Development Act  ot 1970 , and Coi igress had to resolve in enacting the
the Fed e ral Aid Highway Act of 1970 . both noise control leg islation were:
of which require that consideration he’ g iven t .  ~~~~~~~ to deal with t he various res-to environmental noi e is a requirement in ponsibilit ies of the several Federal agenciesdete iminiiig appros a) for Federall~s’ tuncted i-elating to noise control , especially in theprot ects authorized under thesc ’ Ac t s .  The aviation noise area.
National Lnvironmental Policy Act requires
L’eneral ~oi is ieterat ion of noise , like any 2. Wha t should be the proper role of
other environmental ~oticern , in all c’iiviron- t he Federal Government vi s-a- vi s thc ’ states
mental impact s ia te i i i cn t s  required for and their political subdivisions , c-speciall y
Federal acencv actions . Passage of Ti t le  IV 0 ‘ ic ’ss of t h e  fact that much of the concern
of the’ Amendment s to the ( lean Air Act for noise relates to nuisance and annoyance,
in 1970 ’ for the f i r s t  time . howe’ver , focused ti

1
ad

1~
tionally’ and const itutionall~ a function

attent ion on thc ’ im portanc e ’ of noise as a 0 t L S , dt c s  -

problem requiring a cent ral f o c us  of eon- 3. The Vi ess s of many industries that it
cern at the Federal level. Fri ic tment of W aS iiiil)t is iblc to cope w ith  a multitude of
t hat leg islation esta blished wi th in the United diflerent laws relating to thc noise emission
SLites l.nvi roni i ie i ita l Proteet io i i  A gency an c hara cter is t i cs of a particular product , and
Oflice of Noise Abatement and (‘onti’of , and that some forni of national control was
required that an e’ste nsive - .tud~’ on noise needed.
a- . a nationa l eiiviro;iiiic’ntal problem be 4. As a correlation of 2 and 3 , should
eomplete ’ct s~ ith a rcpoi the-reo ii to the t h e  Fucteral Gosernme nt establis h sonic sort
Pres ident aiicl Congress hs January of 1971. of national ambient or national cumulative
rf ie lc’g is l a t  oil ~s a- . ba s e d  on recognition noise exposuie- standard 2
both in the ( olic rcs- . m d  the F.xc~utive —

Branch that noise ssas  indeed a prohte’m ~~. How to ef lect isel 
- 
mobil ize the re-

in the 1’ nite ef ~ t , m t ~’s w hIch if not regulated sO ur uc ’s needed to deal with the recognized
at t he Federal les cI to -. ini’ decree , would ncecl for more and better information as
become a m a r  national cn~ ironmci ita l to the efle et s of noise , so as to more
problem adequately specif y abatement requirements.

The t inted State s Ens irunme’ntal Protec- The essential elements of the enacted
tion Agency , in undertaking the responsi- legislation establ ished a sound basis for a
hif i t ies assi gned to it by ( ot igi- css . field a United States National Noise Abatement
series of public hearitigs on noise at eight Program.
malor populat ion ceim te ’ rs iii the U.S. It also The essence of the law is that the Federal
undertook a massive ’ coordinated effort to powers should be applied to regulate noise
obtain the data for the “Report on Noise ” emission of products which are widely used
submitted to the President and Congress arid distributed in commerce , so as to re-
in January , 1971. In the course of that quite uniformity of treatment. These powers
effort , insolving broad public , industry and should also be applied to the control of
state and focal government partici pat ion, noise from transportation sources , which
as wel l as that of the professions concerned by nature of their movement and numb~Fs
with nu~se ct lc c t s and noise control , there const itute a continuum of noise impact more
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pc-n .i- .ise t han ~vouldt be inferred from the questions of retrofit of existing aircraft as
noise eiiiisslons of the indis idual sources compared with their rep lacement wi t h  less
a lone. iioisv a ircraft; the possibility of use of

Authorit y to determine the levels of noise operational controls for noise abatement;
to  be permitted in a particular locale , and and an assessment of what , if anything,
.r- . to the use of sources (ii noise for which state and loca l authorit ies might do to
there ,m re no Federal i egufati ons is under abate a ircraft and airport noise.
local control until ‘,iid Ii time as a specific After complet ion of the above study, the
Fede ra l regulation becomes operative. The Administrator of EPA was required to
major provisions of the Act are as follows: submit recommendations to the Feoeral

Aviation Administration regarding any need-
a. (‘ oop dina t i ou o[ f e d e r a l  Progra ms ed changes in exist ing regulations or new

regulations to abate ’ as iat ion noise ’ . Proce-
The adn m i im is t rat o i  of the Envirot . ‘iental dures are established whereby the Federal

Pi’ ot cct io i i  A get ic ’~ is directed to coordinate Aviation Administration must ’ acknowledge
..fI lcdletul noise research and control pro- in the Federal Reg ister receipt of the pro-
g i .ml i i s . ihe -V i le ’Lt igii i tes that a number posals and indicate action t hey plan to take ,
mit  age ’n~ ies 1 dS i’ i esponsibi l ities for noise including the holding of public hearings.
~oii t i o t  rms - . ’~ iic d h~ 1,111cr laws. The Environ- u disputes betsveeii the two agencies
ine’iital F i  m t e ~~t i o i i  A genc~ is i equired to result , there at- c provisions for resolution
i e s  tess , pilot to issue’, any regulations pro- under other authorities of law such as
po~cd b~ dii~ other agency that involse reso lution by the Council on Environmental
nois e c on i i o f  and to make recommendations Qual ity . The Act provides for review , by
thereon , ss ith -.pec ial provisions established EPA , of any regulations for aviation noise

i ih rcg i r&t to as ia Iii in. proposed by the Federal Aviation Adminis-
Ihe A c t  also es tab l i s hes  procedures tration . in a manner similar to that provided

ss liercb~ the Administrator ot EPA may for all other Federal agencies ’ actions.
require anot her agenc y to examine the In July 1973 . the Env ironmental Pro-
adcquae~ of i egulat ions publish ed by that tection A gency submitted the required re-
ageii~ s~ ss hcre the LPA feels that the re- ci to Congress. As a result of this study
gulations do not adequately protect public a number of regulations concerning aviation
health and welfare from noise. noise are under consideration:

I. Estab lishment of an airport noise con-
b. ,- %i ’zal ion Noise tro l system
The authority of the Federal Aviation 2. Retrofit of existing aircraft eng ines

Administration under the Fe teral Aviation 3. Takeoff and landing procedures
Act ssas maintained to issue noise control 4. Minimum altitudes
regulations affecting aircraft. The Noise 5. Amendments to FAR Part 36 for futureControl Act amended the Federal Aviation aircraftAct to require that health and welbare be
the basic cons ideration for noise control 6. Control of supersonic aircraft
rather than the balance precious ly called 7. Short haul aircraft
for bctssee n technology anu economics.
A coiiip licated mechan ism for noise control c. P ublica tivu of Criteria and Levels w i t / i
ie laiing to as iation based tin that amend- Respect to the Health E f f e c t s  of Noise
ment arid the new provisions in the Noise
Control Act are estab lished. The Environmental Protection Agency is

The Environmental Protection Agency was ca lled upon to publish “criter ia” for noise.
required , with in nine months of enactment These criteria arc to “ref lect scientific
of t h e ’  Law (not later than July 1973) to knowledge most useful in indicating the
comp lete a comprehensive study of the kind arid extent of all identifiable effects
aviation noise problem. The study was to of noise on t he public health and we’lfare
include an examination of the adequacy of which may be expected from different
exist ing Federal Aviat ion Administration re- quantities and qualities of noise ”. In con-
gulafion.s for aviat ion noise’ control; the nection with this require.nent , it should be
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iiot..c l t t ia t  the te rms ‘ c I l i e n _ i ’’ and ‘‘ st an- af fect hea ltf i arid wel f are) .  The first such
cfa rds ’’ arc used inter e lma ngc ’a bls in the de i i t i l i ca t  oils \ d e ’ I e’ to he accomp lished not
sc ic l i  I I f i c  ~oIiiliiiiiii t i e s  e’onceniic-el iii lc ’rila- later than 18 months aftet - the enactnient
t ioi iall~ ~‘. it h iiol c’ e ont r imi .  ‘I his inter- ot the law (A pril l974~. Has’ing identified
changeable’ se ii lantie 1,m ~ ) led to coi iside- iahle major sources of noise , the Administrator
cm ;iifus iuii because’ iii .mn e’iis i to i m i nental is then required to determine whe-ther there
sense , i t  i t i l e ’ i lit e’ Ot  ul t Ile t i i it ed St ~i t e ’~ is tc ’cI i I iOlOgv available to control such
(c l i lg i  c ’ss dint ‘ ‘ c i  i t  c ’ ! ia ’ for ens ii’onme’nta l sources . I f , iii h i s  judgment , such tec hnology
polliittoii are ~1e’ -.~ ii pt ~ e’ appi’ai’~a ls of the is available’ , he must then propose a re-

.11 ab le ’ kno~v led gc ’ i d a t  h g  to health and r~ulat ion which ss ill include a standard for
we’lfare c-f le e ts  of pollutioit. The~’ di; not the control of such noise , such standards
ma ke jud gments a-. to t he economics antI to become ef f ec t ive  six months after pro—
tec h nology involved m r  do they speeds’ posa l. The standard for control of noise
desired levels of control. “Standards ”, on emission from the products so identified
t he e,the’r hand , in t his eontc ’’, l  . a t e  s t a l e -  must take into account the available tech-
inents of conditions not to be exc e e d ed.  nohocv . t b ’  cosl of control and require-
The ta ke into account health and we l fa re  i n c u s  fur protecting public health and
necdt- ., lei. hinolog~ . economics . and ott iei sse l f a i e ’. The law provides for public partici-
i’c late et concerns . In order t o  meet the pat ion in the- rulemaking process. Provisions
requmi’emc-nt boi’ cr i te r ia development , the are included for identificat ion of major
[ us  ii’onine’nta l Piote c l  iou ‘ \ C e u u c s  spou i’.oie ’d source ’s of noise on a continuing basis.
an Jiltei r ia t ional inif c i  ence on publim heal I h Source’s to be considered include trans-por—
problenis as- .uc ated ss ulu iio ise in Yu~uo- ta t ion equi pment , construction equipment ,

Lis ia in \las ld)~~3 anet suhse ’quent l~ , pub- ot hic ’i’ engine d riven equipment , and elec-
i~ lied the noise’ ( i i tci  ‘a I) eiiilcnt on Ironic products. It also contains authority

- ‘ ‘ For the Administrator to propose and pro-
In order to .m- ,’ Ist s l a t e ’ ~oid local euv er n— niuleatL- reculalions to control noise emus-

nlclmt - . in dim.’ cl iscar ee of t hic ’ u r re- .po i isub u h i t ies  .
- . - sions from other tspes of products which

.Ini) to  Pius ti le’ a h_ is i s  I i i  e ini loi ’t iu 1 c’ c lc ,a l
- arc’ dleterrnined to be capable of producing,tce ’nc’, appr m u ic t u c s  to e’n\ Ii  uuI ih le ’nl,ul nol’~e . . .  -- . - . noise at leeting the public health and welfare.

ouitrol , the ’ A1 t requii’cs tint EPA issue
- - - A f ter  these t’egulations become effective

iii orniat ion ouu Ic- s d o f iii ii se requis i te ’ to . .  . . -

pro ice l  the ’ pub ie hea l th and ‘ ,sc lLm ie, w i th  no sta l i ’ or political subdivision may enact

,mi ; adeq uate iiiai inn if sat c i ’,. Ibis ‘‘ in for— or enforce a i-egulation on noise emiss ions

mat ion ’’ i -. not to  be ’ ,u ist iue’d ii-. i he sell inc dill e’rc ’n t I ruin t he Federal regulation. How-

of a national a inbici mt noise ’ sta mi darel. Raihe i , c’s e r. t h e  dis ision oh posvc’rs betsseen the

I lie’ ptirpi~sc ’ is to pros ide inforniat un to Federa l Gus ei’nment , states , and lesser poli—
be used by those’ w i th  the i’es pons ibih itv of h eal subdis isiulls is maintained in that states
sc t t it i c s ta n dards or r~’cu luil ions . Based on and their subdivisions may enact regulations
t he best as a~ ,mhle data , it I c ’p ie ’ c iits the af fcc t i t ig the H~ e’ or operations of  such pro-
b e s t  j udgtiie’ u i i  as to the leve l s  of noise which elucts regardless of whether they meet the
should not bc e’xce ’e’ele ’d , w ithout ref e u  c ’nce ’ Federal source emission control require-
to suc h co i isiele ’ rat ions as as ail~m hle tech- nients. They may regulate source’s for which
nob mgy or cost , it the uht i m nate ’ iii protection t h e ’ Federa l Government has not yet issued
of health and w e l f a r e  is to he achieved, regulations.

l’he EPA document “lnfor ti im t ion of l.es els
‘ i f  Environm e nta l  Noise Requis i te ’ to Protect e. Lab eling of No isy  Products
Public Health and Wel fa r e  wi th an Adequate
.~largin of S a f e t y ”, meet ine these require- , 

The Act requires regulations for the label-
nients , was published in March , 1974 2 ing of products that emit noise capable of

a( ts ’erse ly af lecting the public health and
welfare , or which are so ld wholly or in partd. ( mit rul of \ o i se  I:uii .ss ioii .~ . ‘ . ‘ -on t he basis of their protection against noise.

The Environmental Protection Agency is There is a relation between the standard
required to identify major soui’ces of noise setting requirement descr ibed above and this
(ssithout reference to whether or not these provision. If a product is identified as a
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source of noise and it is determined by EPA tended that there be joint utilization of na-
that a i’egulation is not possible (because tional laboratories and the bringing together
of technolog ical inadlequae’ies for control , of national capabil i t ies that deal with corn-
e’te. ’t , t hen if the product consti tutes a ha- mon interest arc-as of the noise problem.
zard to health and welfare , a label describ-
uiug the’ hai.ard mets l be issued. Likewise , a h. i / m e  Control of Nois e  f r o m  Sur face
product which is a major source’ of  noise In ters ta te  Carriers
for which technology is available , and fur
which a standard is prescribed sti l l  may The need b r  uniform treatment of sources
require labeling: this would he the ease of noise involved in interstate commerce is
where technology is not able to reduce noise met by a requirement that tile Environ-
so as to meet health and welfare requi- me’ntal Protect ion Agency establish stan
m’ ements .  dards of noise emission for interstate uai l

Labeling of products sold wholly or ~ 
and motor carriers. These standards pre-

part for the control of noise is obviously ernpt any state or local regulations aimed
a consumer and worker protection measure, at control of noise from interstate rail andt

Close relationshi p between the responsibi- motor transportation. These regulations are
lities of the Environmental Protection Agen. in aetdition to any of the ness product regu-
cv and the Departments of Labor and Health , lat ions aimed at major sources of noise such
Education and Welfare svith regard to occu- as truc ks or locomoti ses .
pational safet y and health arises from these Whereas t hose regulations previousl y dis-

cussed apply only to items manubacturedprovisions.
In addition to providing information on after they become effective , the interstate

noise attenuation characteristics of such pro- carrier regulations are retroactive - and apply
teclive devices as ear defenders , these pro- to at) carriers in operation. Thc~ , thus, re-
visions also can be applied to engine muff lers , quire a retrofit of existing veh mc le~.
and similar components.

i. Special Features of the Noise Control
f. As.s ista ; u ’e to St a t 1’ and Local Govern- Act

meizts and Pro vision of I n format ion  to There’ are several special elements of the
the Public Noise Control Act that require highl i ghting.

The Agency is ca lled upon to provide assis- These include the following:
tance’ to states and local governments by Imports.—Products produced outside the
providing information on the cf lects of noise. United States and imported t herein must
means of control , and ot her aspects of noise conform to the requirements of any new
control and abatement. Federal assistance to product or labeling regulations issued under
stat es and focal governments with regard the Noise Control Act. Products which might
to enforcement of noise control measures , b e  used in interstate transportation would
and in the deve lopment of model laws and also have to meet those requirements. Con-
ordinances relating to state and local res- verse ly, products produced in the United
ponsibilities and authorities , is also autho- States and intended exclus ively for export
ru ed to provide to the public information need not comp ly w ith such regulations, pro-
on t he wide range of aspects of the noise v ided they comply with the requirements
control problem. of the nation for which they are intended

for use.
g. Research

Penalties —Violations of the regulations
The Act authorizes EPA to undertake such result in criminal rather than civil penalties.

research as needed to complement any re-
search that has been done or is being done, Citizens Suits.—.Citizens suits are authori-
or as is needed, to support its own abate- zed against the Administrator of EPA and
ment activities. The Congress specifically in- the Administrator of the Federal Aviation
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‘~dminist i ’ati umi foi ’ ta i l u ie ’ to perborm a uiv be pre-vented from operation ~t specified
of t he mandated adh ions calle d f’or by the times (such as night hours), or in designated
Act . Such s u i ts  ca m; only be commenced after tulle’s (such as near hosp itals or schools).
filing with the’ Ac t m u l i s h  rahot ’ oiicerned a 2. Quanti tat ive noise level l imits where
Id ler oh i i i t c ’ii t 60 clays in advance’ of such specia l or designated zones can be esta-
action. blished.

A ma jor que st  ion of concern to the Con-
3. Nuisance laws au’e st i l l  effective. Forc- i’ess in co mus ic fe r i um g the various proposals

leading t o  the Noise (‘ontrol Act of 1972 example , a state or local code can provide
that “it shall be unlawful for any personwas the ’ re lat is c roles of the Federal Govern-

nient ~unel ml the s t j t c s  and their political to wil l ful ly make or continue to make or

suhehi’, is ions in cont ra lf ing noise. The Con- cause to be mache any loud, unnecessary or
unusua l noise which disturbs the peace andgress d e c ided “that while primary respon-

si h i l u t v  for contro l of noise i’cs is w i l h state quiet , or causes annoyance to persons of
normal sensibilities ”. Even though a noiseanet local gos’ernmc’~ .s , Federal action is

e s s e n t ial ho de’al w i th  major noise sources producing etc-vice meets Federal emission
in commerce , control of which requires na- standard, its use can be prohibited or subject
tj u,na l uni formity of treatment ”. That philo- to penalty if it s iolates .such a code.
sophv un d erlies all of i ts provisions. How 4. Noise limitations at designated pro-

sc r . the literal language ’ of the Act does perty zone borders can be cstab lisbed. A
not answer a number of questi um is with re- state or city can establish either octave band,
gZi rdl tO just svhat st~ltC and local govern. or cIBA values , which shall not be cxceeded
men ts  may ito to couitu”il noise, The extent  at the border of the zone by sources of
of Fcetera l , s ta te  andt local cooperation and noise svith in the designated area. Even
interaction requires some elaboration tor a though alt of several items of construction
full undest ancting of t he me ’s pect ive responsi- equipment meet the Federa l emission stan-
hi li l ies and authori t  id _ s involved. dan), if w hen operating siniultaneously the

It is im portant to understand the distinc- established limit at the property line is
lion betwee n noise emission reguhations (a exceeded, the local political authority can
I-’ederal rolet and those limiting eiis’iron~ act to abate the noise.
mental noise in a community (a function 5. There is no restriction on establish-
of State ’  or local  gosernmenn. The former ment of source emission standards for those
deals w i th  each ind ividual noise source , the products which the Federal government has
hat ter  w i th  the noise- e’x pe ’ u ud ’iie c by peop le , not identif ied and promulgated regulations.
~s’hiuch is a uiiixlure of sound s from many If there is no Federal product regulation,
sources impaciing th~’ au’ca in question. Mere then the state ’s and cities are free to act.
sou rce standards alone cannot so lve ’ t he ques-
tion of how much noise ought to he a llowed The Act recognizes that the Federal Go-

vcm nmen t has an obligation to assist theto exist  in an area . While s ta les  are autho-
ru,c -d to ne t  imi this regard , the ci h ies and states and their subdivis ion in develop ing
count ies are geneu’alhv more concernc t wi th an adequate and scientif ically suitable basis

for determining what leve ls of noise theysuch cons iderat ions .
consider acceptable , recognizing that the ulti-Typical of the types of action which state mate deckion must take into ac-count econo-and local governments can take are such mics , technology , and local aspirations andmeasures as: des ires. According ly , the “cr iteria ” and “noi-

I .  Operational limits on noise’ from vehi se les els ” documents discussed above are
et c ’s in Use’. A truck meeting Federal emis- intended as much for use by the state’s anJ
sion standards cou ld stil l be required to local governments as within the Federal
operate at low enough spe e ch to meet speci- Government. This information is intended
fled noise levels in residential or other dc-si- to establish a local basis for local action ,
gnatcd areas. Vehic les or other equipment and exper ience to date has already indicated
subject to Federa l emission regulations ~an t hat it can indeed serve that purpose.
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Economic and international implications fils ”, t h e ’ level of ahatero c’nt and the asso-
of the Noise Control Act ciatce l cos l ” . to provid e it are established by

a cove ’innicn ta Is mm pose’) ‘‘ no ise control‘ mi e le ’rl~ h g  I he m’egu latoiv author i t ies and sta ie lai’cl’’ . Under the Noise ’ Control Act ,t ’eq uire t i lemm ts of the Noise Control Act is hosves’ e’r , such slaildai’ds or regulations musta lunelame’nta l appreciation of the nc-eel to be practical , reasona hle , and eb le’chivc. The’ac l ) f t ’ ve ’ a balance among he’alth , welfare and Act iequi ics that the ’ standards or re’eiula-soei.i ! benef i ts , available technology to pro- t ions he base’) on as a i lah fe technology , con-s ide such needs , and the ’ c o s t s  of its appli- s icler cost of compliance , and provide forcat ion and insuring i ts  usc ’ . The re ’ is available health arid ue ’lfai ’e’ l’equire’fl ;e’nhs , keeping
abundant technology for t i l e’ control ot noise a ll of these considerations in balance.
from the principal sources cos c-red in the As is the case’ ss t b a number of environ-Noise Control Act. mental problems , ihe’re are a considera ble

In the absence of laws cml ’ regulations , acne’- nuiTiher of el if l iculties to he face d when at
m -ails speaking, the costs of noise control te m pt inc - to as se s s the economic imp lica-
measures are controlled by the att i tude to- lion s oh noise conti ’ol. Because ol the sub jec-ward noise on the part of t hose’ providing 

~~c- nature ’ of mans o f the e’l lec ls  of noise ,
the funds for the particular project in~ ols i’ d .  t hd- problem is rendered more elif l icult than
In c’ Ile’ct , a noise criterion is establ is h ed k” ’ in the’ ease of those pol lut an i is  where cause
the sponsor of a building project , s uch as arm and e f f e c t  rel at iom islm i ps in terills oh disease

- apartment house; the manufacmu m- e’r of a causatio n or similar specif ics can be hair l~noisy product , based on his j udgment of s v ’ l  def ined , Even w i th  air anel svaler this
what the consumer ssi ll accept; and in turn 

~ ~~~ s c’ass h i t  summary , the prin-
by the tenants of the apartment , who also ci pal pi’ohlems ai’e:may be purchasers ot the quiet or noisy

- 
I The’ lack of suthe’nc ’n cIa ha as to the ’products.

niamznitude ’ and svoi ’t Ii of t he benefit”. derivedI’he level of control in such circumstance ’s
from noise’ abatenie’rit . rhis is so wi th re’ganeresults , in etlect , in an extern alization of
to clamiiac -c ’s f rom noise to the individual andthe cost of noise, This arises because the , ‘ . ‘neiblic health c-st i males as to lit meat ion foicost of the noise is e’ x t e ’rna hized , the burden
d’;ma”e to pt- open s amid or i t s  disc , anci ino f doing something about it being place d . . , ‘terms ml posi his e’ c-a i ns ad th ese if. There doupon those exposed to it , the use r of the
not arinear to he acceptable measures ofnoisy product and/or those ss ho are un- ,

svi lhing neighbors to its locale. What in effect me- n i t ”. as to t he s ~)ue o f quiet
occurs is that t he level of noise abatenient 2. l’he’ t c ’ is a ma or ehe ’gi’ ce of uncertamntv
selected , in most cases , largely depends upon i’egareliiig the actua l co s ts  invohs ed l in ap-
the cost involved in providing it , balanced plying noise- cuntiol technolo gy This is e’spe-
against t he value the particular proprietor c i a l l v  so w i th  i e ’ga reh to contro l methodolog~
places on “quiet ”, rather than on sociall y which , while ’ technical l y feasib le , has not
desira ble oBJec t ives and needs . Those cx- been app lied to fli~Iss pi’oduction i te ’iflS,

posed to the resulting acoustic environment 
~ As a result of the above tss o situations ,

mush either ac cept  it (s uch as noise from tiaef itional cost benef it analyses cannot be
. r rc i ’a f t ) ,  or ta ke sonic action on their part macfe . nor can cost effectiveness determina-
to reduce’ the ’ im pact I st ich as sc ’a h i m ig  win- :io mis he ae’hie’ve ’d svi th a high degree of pre-
doss and purchasin~ a ir conditioning units 

~~~~~ ‘r refinement.
wti ie Ii was or miiay not he noisy to shut In sp ite of these ’ problems , the need for
out t he mnti’usion i’ e’ons icle’ i a t  ion of ccono nm ic i m p l ications in

Once statutor y requirements fur noise con- formulat ing the’ regulations eS is ts  as it also
trol are placed into effect , as is being done does in assessing their impact and efl’ecti-
under the Noise Control Act of 1972 , the s’efless . There are se ’s’eral possible indiea-
foregoing situation is c ham mge’el markedly. tons by which one can estimate the possible
Instead of “market place dec isions ” as to benefits of noise control om’ the “va lue of
“cost s ” t o  he borne f o m  some’ level of “hene- quiet ”. Prominent amotig t hese are estimates

404

“ _a._ — - —



suer I.— !  s l i m m m a i m ’d pu /mu m tht i l v  e.spo ’ .u im 5 ill - situations in his l i f e s t y l e , and the cumulative
c i u idu , ig O/ 5 l u l t o I s , pa’ .s(~ oe ,  ‘. . min d on!ook effect of i-educing or eliminating these expo—
i t s  \ mHi  (m m , i i ; ’J t i iO im i I . . .sure’s is v i r tual ly  im possible to estimate at

A N””. the present time.

~ 
, 

S.~uumt irmel 
~~ 

Given the foregoing, another approach can
\se rae’r \t , ’ . j ummummm I

~
ms

~
Pk

~ be taken and is the one which is currently
~~~~~~~ being usc-cl by EPA. It takes into account

- 

the total number of persons exposed to va-t S ,amss niohites 108 t t 2  t .D  nious noise sources in the United States (sec
2 \1,,t ,,i hoai-, use r Table 1 for current estimates of the United

4 t tp  ‘15 tl)3 $ 8  S ta tes  residential noise environment).
1. \l’i ioi.. S c  he” . ‘(~ I tO 3.0 An ind ication of the magnitude of impro-
4 tn tcrna t  cernh mm ’ .t io n vcnlent for a particular noise regulation can

lass n ma r e ~‘qt i ip  $7 73 be determined and the costs of applying
( tomui Sass ’. 1 0) Ito 2 5  alternative technology for those reductions

a s s e s s e d  A discussion of the judgmental pro-
I’. d i m s  & s~ hoot buss ’. ~2 ‘ 5) 11.0 cess and the t heory underlying such approxi-
7 Home’ shop loots $5 98 t3 .0 inations is beyond the scope of this discusS

Tru c ks pci suijith s ion. In essence , the assumption is that the
55 tOO 5.0 worhh or benefit from the costs is indeed

q (‘ommci’eiaI  piupe! the value of the “quieting”. Cost estimates
Icr ai rc raFt ss too so for the various transportation sources and

10 -\:m iomu hihe ’s 90 Ia) products to be m’eguhated by the Federal
govermiment dur ing the first five ~‘ears of

t i  5,mh’ . ’ . ,’ . -, 80 91 2 1 3  the Noise Control Act are listed in Table 2.
2 ( ‘ m ust ruction S i t e ’s

onhm ,oker’, 90 . — I Ts im m i 2 — - F ~otio,,zic p ro f i l e  /9 70 . ‘. ta l is t ics)  0j

13. Cuniime’i c i i i  ci a i r  , uzauo f ac ’t t i r e rs  dire’e’t l’m * affecte d by the
Cia ) I 82 5 ~3.2 sei zing of piimLs e’ emission ,sian dard s on

,; za j or  sources a’. called for in sect iOn 6
14 ( ml is imon 

go ioi o o/ 1/u \ om si ( ouu tr o l 4 m !

t t i 1 ’ hiss ,s buse s s2 90 2 ) )
Lrnpka .Ii’. Lig ht  ut t t o ’, h i l t - Lm4ui1iiii,.’ni 51.1’.’. 

~OGN P tflCnt
copte r’, “14 1)51 (( .05 mm hr rm~~i mi. , im ’,( —~~~~

T iansportation equipment
of c m m s i s  which might he avoided by con- manufacturers (inctud-
tro hh inmz noise’. Includedl among these are rig recreational vehi- 

-- etc ’s - Exclude aviation) 7t ~ 7.4 1,686,000
suc h values as the cost of land easements
for noise ’ alone hic ’hwas s , cost of f lyover Construction equipment

tnanulactui’e’rs 9.4 1,0 281 ,000easemen ts  a t  am i’poni s , t he cost of litigation
associate d wi th a i r c r a f t  noise , and costs o Other internal combus-

lion engine poweredsound accornoc lation t ne ’~itment in com mer- e-quipmeni and machi.
cial and m ’csicl entiah app lications , suc h as r.e’rv manutactur c ’ rs 39 .0 4 .0 1,384 ,000
double’ glazing all of the’ w imie lows in a typical Applicable ’ e lectr ica l and
suburban re-s id e- mi ce ’ , and pius idim ig acoustical e’tcclronie equipment 40.4 4. 1 1,427 ,000
treatment for the roof . ~ 

______________________________-

Unfortunately , from the viewpo int of the .‘ ‘~~1 toO l 16.5 4 ,778,000

afl’ected urban dwehlei’ , t h e s e ’ estimates only 
~~~~~~~~~~~~ mm mimic mmmli  I- s’s t lv  attecied indusirk’s (e.g -

m ’cprese ’n t sub-opt i mna l e m nlipolie’nt s of the ’ mm,md baildem’ .).
S, ’ mm,s , ’ Si,ilm’.Ii,, ,I Al ,’ .t aml ’ .  ml liii.’ I njied Slat ,’ ’.. U Stota possible tin pact of not se. An i nd ividua I ~~~ ,‘rniumrnl Print l i e’ d)( Iis . Wa s h

may be exposed to noise iii many vary ing . — . — _______
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Also listed are e’’.t iniateel nunibe’rs of the ’ t he iinpae’l of av ia t ion  noise’ (in coniinunitv
popolalion who would bc-ne- f i t  f rout such health and we ’lfai’ c and e-nae’te d a s a n e l y
regulations . o h m i s t  t’ict otis on a i i m  rat I a m i d  airport Ope’t’ —
‘[here’ at’e- sc- s e ’ ia I nia jm m m ’ intei’m iational Iilions to pt’o\ idle liii e’oilimuniis pmo lc ’e t i on

aspe’c ls  ul tb5 Nois e ’ (‘on! mo l Act. These am id ahate’ment , The No ise ’ (‘mm nf ro l  A ct  wi l l
inc lude’ the ’ m’equireme’nts that all new pro- se ’ F \  e’ as a further stimulus for the Eiiviron-
clue ts  for ss hieh ‘.1,1 t i e f  . t t  its bas e been set mcii ta l P ro tec t ion  Ac ’e’ t t c v . the Depart me-nt
t hat a t e  ntai muf actui ’ ed e> uts ide the’ Unite-el of ‘l’i’a nsp m m rta t ion , and t he Federal As iation
S t .mt e ’s , i t lm l imported bs th e ’ (‘ i t i  t e d  States Acl t nin istra t ion to \sl ) rk for im proving inter-
must mci- I the sante ’ no ise ’ control I’e’qu i- national agm ’ e’e’ t ne ll is nc-ga rdi ne’ as iat iOfl noise ’
rem nen is as those’ manuf act ure-e l in the’ L iii teel
Stat c’s . The Se’ require-mt-ti t s are e’nforce’el hs’
the Se ’ s ret .t , ’v t t he Tm c - as ’ -  i -v . I firm;” i the Outlook and summary
Bi,ii calm of Cushunts . I.ike’wis e , any labeling The- Noise ’ Coiitrol Act of 197 2 is the mostrequit-ements for proelue Is macIc in the ’ l iii
ted ~ ,it s ’s must ,ilsm i he’ unit by t he muanu- co muj ) id. ie ns i  s e nm,i se legislat ion in the I ‘nited

States . I t s  nmain pui-posc- is to inst i tu te andfacture’rs in other ci ( i t lm in id ’s In the ’ ahse’nce’
of an e’’.i~~i s i t  l~isv , it yV m mo ld he’ assumeel t hat e a nm’ s out , iii a timely fashion , the’ ne’c’e’ssa m’s
s imilar requirements s~ ould l i_ is  e’ to he’ to l’ imlea s e mi es to  arrest pre’se ’t t l  t ren d s in noise
ii m m ’. i’d! hs L imi ted Stat t. -s nianti l . m e liii S I ’ .  C” .- pollut ii ‘ii . I ,i impros i- t he e’nvi ronmenta l qua-
porting proclmm5 Is to :oe i imt l  is ’s w i th  noise il’. w i t h  m’espe’e’t h i t noise ’ and Ii) protee’t
laws The Noise ’ Control As I make ’s t his an public health and welfare ’ against the harm-
exp lie’it requirement. Thus , if a nation has ~~ c H e s t s  of noise ’. It is d es i gned to supp le”
dif fe’i’ent requirements t Itan th t mse ’ of the ine’ilt amid support: a. existing legislation
Uri ite ’e l Stales , the- pi i due l spe c. if ie al ly manu- (Occup ational Safe - t v  and Health A c t  of 1970 )

facture ’eI for export Ii) that nat ion mush meet prote- .’i lii em ployees against the ef lect s of
its regulations . The-se- pros ~smot1 s a lso apply noise ’ on health (In functional capacity in
for labeling of products including products their working environme’nf and b. state
w hose purpose is the control of noise , such and toe d government efforts to control the
as hearing defenders , mufflers , and so on fle ise ’ environnients of munici palif ic’s accord-

These provisions shoold lend considerable’ nil t im local requirements and desires. The
emphasis toward the development of inter- Noise’ Cminlrol Act spe ’cit ica llv addresses pro-
nationally agreed upon stan d ar ds . More im- bleitis sue Ii ;,s emission stan dards , product
portant , perhaps , they should serv e ’ to Imist er lahelin~ and research which must clearly
internat ional cooperation and agreement ~~ 

he a I:;uekeel at the’ nat ional les’el to result
such fundamental concerns as measurement in e’f le’e Ii’.,’ and economical results.
methodology, instrumentation , community It must he admitted that any estimations
noise evaluation and health effects re search , as to t he economic costs or benefits of the

Another major area of international con- Fe’de’r.t l noise’ contro l regulat ions are tenuous
cern re lates to aviation noise’. ( in s iderable .iiiel t i t le e  rtain at best. Nonetheless , some
act iv i ty  on aviation noise has been under- l e n t a m i s e ’ , g mos s  first order of’ magnitude
taken over t he last t w o  d ecades within the approx imations indicate ’ that for an expen-
T nternat ional (‘ongre’ss of Aer c,rm,iut ical Orga- d iture of het i t ’ t ’e;z $1.9 (uu u ( l S5 .5 billion do!-
nizat ions (ICAO). In the main . lfie-~e e fforts lars am er lift ’ f i r s t  l im e mea r ’.  aft e-r the regu-
have been oriented t , s ~ are t  technology and lat ion s now being proposed are promulgated .
state-of-the-art act i s  i t i e ’s t e t h e r than to health 50 to 60 million persons would have an
and welfare. In the absenc of nat ional laws improvement in the noise environment to
requiring ot herwise , the’ t r ’ -n’t appears to w hich they a id ’  exposed. These estimates
have ’ been to do t he best possible , cons i- i re  prc-sented in Table 3.
dcring the needs of air transportat ion, the In ie’wing t h e ’ information presented in
costs of control, and general s t a t m ’ of know- Table 3 . sese’ra l caution s and observation’.
ledge mega ne li ng public acceptance of no ise’ , need to he kept in mind. First , and most

Various national state ’ s have ’ recognized obv’ous , the numbers of those exposed to
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iS HLi 5 3.—( ’m i s i  c ’ f fe ’ct ii’ e’ ? i m ’ cs f i t s !  Phase ’ fe de ral the powers and authorities resers’ed to the
regu lations (iii liOiS(’. s ta tes  and their subdivisions . There is a

. requirenme nt for the Federal Government
Rcg i i l a tmmmn s I ‘.iimaie’d 

~~~~~~~ 
ho cleterm ii im ie it theme is adequate progress

- 

‘ - ‘‘ ‘i,m ’, i it i le’(h ’ being made’ toward the above goals. . At this
writing EPA is n the process of formulating

lute , s t a t e  c a t i  icr t he necessary procedum’es to make such assess-
Aircraft $1 S~ billion t O m illion nients on a long term basis. The periodic
A irpeirt St OO million 16 mi t h i m mn reports to the Congress called for in the

Act should sc- i’ve as a mechanism whereby
M m i ii $42 million ~ l0 million these evaluations are brought into public
Rail SSUdS8O million 500 itiousanet v ie ’sy , so as to se rve as a basis for whatever

Ns’se products mod ifications and! improvements are needed.

Trucks $lS0-$250 million 40-50 million ,This paper has been identified by Aerospace Me-
t i t  compressor Sl40-$l90 million 3040 million dical Re-search l.ahm,ratorr as AMRL-TR-7545. Fur-

— - - ‘~~ -~~ -— - ther reproduction is authorized to satisfy needs
Total St .9-$5.6 billion 50 million of the U.S. Government.

Pimpulat mm m ii Ii dim, c’ s arc not euniutatis’s’ .
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