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Reacarch reports of the Office of Research and Development, Environmental
Protecrion Agency, have bean grouped into five series, These five broad
categories were established to facilitate further development and appli-
cation of environmental technology. Elimination of traditional grouping
was consciously planned to foster technology transfer and a maximum
interface in related fields. The five series are:

Environmental Health Effects Research
Environmental Protection Technology
Ecological Research

Environmental Monitoring
Sociceconomic Environmental Studies
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This report has been assigned to the ENVIRONMENTAL FPROTECTION TECHNOLOGY
geries. This series describes research performed to develop and demon-
atrate fnatrumentation, equipment and methodology to repalr or prevent
environmental degradatien fram point and non-point sources of pollution.
This work provides the new or improved technology required for the
control and treatment of polluticn sources to meet environmental quality
standards,
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ABSTRACT

The Federal noise research, development, and demonstration (RD&D)
activities during fiscal years 1973 through 1975 are examined to deter-
mine the contribution of thesa efforts to the control of environmental
noise and to the understanding of the effects of nolse. An analysis is
made of the research activicies in the areas of nolse effects, aircraft
noise, surface vehicle noise, and machinery noise. The principal sources
of information used are the EPA interagency noise research panel’s reports
on the Federal nnilsze RD&D activities during the FY 73-75 time period and
the major noise source candidates which have been identified or are under
consideration by the EPA. Federal noise RD&D activities are identified
which have supported the development and enforcement of existing or pro-
posed standards and regulations and/or could support future standards
and regulations, particularly for the EPA major noise source candidates.
Federal research activities which could identify the limits to noise con-
trol technology are also identified. Specific and general conclusions
are made concerning the adequacy of the current Federal noise RD&D activi~
ties to support EPA regulatory activities.
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1.0 INTRODUCTION

1,1 RESEARCH AUTHORIZATIONS IN THE NCA

The Noise Control Act (NCA) of 1972 (PL 92-574) charges EPA with
the principal responsibility for implementing the policy of the Act.
Section 2 statea the poliey intended by Congress and idenrifies co-
ordination of Federal noise research as a primary means for imple-
mentation:

"The Congresa declares that it is the policy of
the United States to promote an enviroament for all
Americans free from noise that jeopardizes their
health or welfare, To that end, it is the pur-
pose of this Act to establish a means for effective
coordination of Federal reseosrch and activities in
noise control . . ." )

The specific authorization for EPA to establish interagency nolsa
research coordination is in Section 4(c) (1) of the Noise Control Act
which reads:

“The Administrator shall coordinate the programs of
all Federal sgencies relating to noise research and
noise control, Each Federal agency shall upon re-
quast, furnish to the Administrator such information
ag he may ragsonably require to determine the nature,
acope, and results of the noise-research and noilse-
control programs of the agency."

The EPA envisions that such research coordination can provide a
‘ machanism to aid in fulfilling 1ts responsibilities under Sectien 4(c) (3)
! of the Act, which reads: )

i "On the basis of regular consultation with appropriate

v Federal agencies, the Administrazor shall compile and
publish, from time to time, a rveport on the atatus and
progress of Federal activities ralating to noise-rescarch
and noise-control. Thia report shall describe the noise
control programg of each Federal agency and assens the
contributions of those programs to the Faderal Government's
overall efforts to control neisge,"

Research coordination 1s also the basis upon which EPA will eatablish
the need for ceonducting its own research programs, These programs

[P P
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should fulfill needs that are not being met through ongeing or planned
programs in other Federal agencies. Sectlon 14 reads, in part:;

“In furtherance of his responsibilities under this
Act and to complement, as necessary, the nocise-
research programs of other Federal agencies, the
Administrator is authorized to:

(1) Conduct research, and finance research
by contract with any person, on the effects,
measurements, and control of noise, Including
but not limited to . . .

1.2 FEDERAL NOISE RESEARCH COORDINATION

It is clear from*Section 14, the legislative history of the NCA,
and the limited funds assigned for implementing the Act that Congress
intends for EPA to utilize much of the research and technology generated
by other Federal agencies to fulfill the provisions of the Act, There-
fore, Federal noise research coordination 18 viewed as a major resource
whereby EPA will achieve much of its research, development apd demon-
stration requirements to support the regulatory and enforcement activ-
ities of the Agency,

Accordingly, EPA/ORD has developed a plan to coordinate Federally
aponsored nolse research, development, and demonstration activities,
This plan is described in a December 14, 18973 Action Memo to the EPA
Administrator and was approved for implementation on February 19, 1974,
The plan (Appendix B) wtilizes three interacting bodies to affect inter-
agency coordination, These are (1) an ad hoc interagency nolse research
committee composed of high-level representatives of agencies with major
programs in neise research; (2) four nolse research panels for air- )
craft, surface vehicles, stationary machinery, and noise health effects;
and (3) ad hoc working groups to address specific problem areas. These
tools were selected to assure that EPA has continuing access to and
interchange with the agencies' noise RD&D programs and projects, tech-
nology and scientific level expertise, and middle management and policy
making officials.

Early in 1974 the EPA/ORD initiated Federal noise research coordi-
nation by holding a meeting of the Interagency Noise Research Committee
to review and discuas the proposed conordination plan and to invite the
agencies to designate representatives of thelr scientific and technical

*FY 73 = § 3,000,000
FY 74 - $ 6,000,000
FY 75 - $12,000,000
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management staff concerned with noigse pollution RD&D to serve as members
on four noise research panels (i.e., aircraft, surface vehicles, mach-
inery and health effects), fThe agencles respresented on the panels are
shown in Table 1.0,

Table 1.0

STRUCTURE OF EPA RESEARCH PANELS *
Nolse Research Fanel Current Agency Membership
Aircraft NASA, DOT, DOD, HUD, DOC, EPA
Surface Vehicles > DOT, HUD, DOD, DOC/NBS, EPA
Noiee Effects HEW, (NINDS, NIOSH, NIEHS), DOT, NSF, HUD,

NASA, DOD, DOL, DOC/NBS, EPA

Machinery ggﬁ/mosu, DOI/BuMines, DOD, DOC/NBS. DOL,

1
2 A glosaary of Acronyms i contained in Appendix A,
This pancl was also charged with the responaibility for the Federal

research supporting land use peolicies,
In addition to exchange of information the peneral functions
adopted by the panels in their respective areas wera:
» Review and assessment of the current state of technology.

¢ Review and assassment of the status of research and techno-
logy development.

& Praparation of recommendations concerning ongoing reaearch
activities.

®# Racommendation of noise research programs and projects, and
" methods for their accomplishments,

e Preparation of reports on the status and/or progress of
ongoing noisae raesearch activities.



¢ Recaipt and review of pertinent aclentific and programmatic
advice from communicating with other standing bodies.

The names and addresses of the Federal ncise research panel
members are listed in Appendix C.

1.3 PURFOSE AND SCOPE

Each of the panels agreed to generate a report on the Federal nolse
rasearch, development and demonstration (RD&D) activities in the spec-
ific ares of consideration by the panel. To prepare the report the EPA
requested each of the panel members to provide information on their
agency's nolge RD&D activitiea, With the request EPA offered an example
of the type of information deaired but indicated that the information
could be provided in a form most convenient to the agency (i,e., their
agency’'s project and program information forms or overviews), Appendix D
contains a copy of the EPFA example and the program and project information
desired. From the informaticn provided by the Federal representatives,
each of the panels has prepared & report describing the status and pro-
grens of the Federal noise RD&D activities within the panel's purview.
Thase reports are available from EPA under the titles of;

Faderal Aircraft Noise Reaearch Develepment and Demongtration
Programs: FY 73 - FY 75,

Federal Surface Vehicle Noise Research, Davelopment, and
Damonstration: Programa: FY 73 - FY 75,

Fadaral Noise Effacts Research: FY 73 - FY 75.

Federal Machinery Nolse Research, Develepment, and
Demenstration: FY 73 - FY 73,

In reporting the Federal nolse rasearch activitiss emphasis was
placad on the RD&N activities in FY 73 through FY 75. FPravique efforts
and future projactions for major programs wara alao prasentad wherxe such
information was available. Fiecal data raperted was accuracs as of
July, 1974, but did not nacasparily roflact the complata resourcea avail-
able for each program or project, This was principally bacause resources
allocated to salariea, equipment, and other zsrvices for inehousa studica
had not baan reportad by all of the agencias, Becausa of FY 74 carryover
mopey, the FY 74 rasource allocations ware bast astimatea in moat casss,
For FY 75 not anly wera the repources identified as eatimatos in moat
casap, but some detailed program and project plapning was not completa,
Therafora, the PY 75 resourca eatimatas wers also incomplete., Although
it is probably unaveidable to omit some rolated Fadersl activitiss, it
is the consensus of tha panel members that no major Federal noime RD&D
activicies had been overlooked.



FUILIWT »d Ve W FFNIRY Ad Sl

EPA has identified limits to noise exposure necessary to protect
health and welfare in various environments (i.e,, home, workplace, rec-
reation, etc.) in the "levels Document." These health and welfare goals
for environmental nolse control provide a basis for establishing the
noise emission levels to which specific mrjor sources of noise must he
controlled. Having established the goals for source contrel, a basis
exists for assessing the Federal RD&D programs not only with respect to
the major noise sources being addressed, but also for technical approach
and progress toward achicvement of the goals, [owever, the contribution
of apecific major noilse sources to the total noise level in the various
environmente and the degree of control fer these major nelse sources
necegsary to achieve the environmental geals in the "Levels Document"
have not been determined, 1In addition, only a few of the major envir-
onmental nolse sources have actually been identified by EPA as prescribed
by Section 5(b} of the NCA. Therefore, the assessment of the Federal
noise RD&D programs at this time is limited to a determination of the
major noise source candidaces and noise effects being addressed and the
potential for these Federal activities Lo support regulatory actions,

This EPAJORD report contains a digest and analysis of the pansl ve-
ports, the planning documents and project descriptions provided by the
agencies, and other pertinent information and publications to ascertain
the potential contributions of the Federal noise RD&D activities to con-
trol noise that jeapordizes public health and welfare. Accordingly,
Saction 3 identifies the harmful effects of noise, the major stationary
and mobile noise source candidates being considered by EPA, current and
proposed Federal noise standards and regulations, and the goals for
noise control determined by EPA as necessary to protect the public health
and welfare. The report provides a summary in Section &4 of the Federal
noise RD&D activities described in the panel reports. Section 5 ia an
analysis of the Federal noise RD&D efforts; (1) to identify major
sources of noise and noise effects presently being considered in the
Faderal RD&D programs, (2} to identify RD&D programs which have sup-
ported the development and enforcement of existing or proposed noise
standards and regulationsa, and (3) to identify RD&D activities which
can support future standards and regulations. The analysis of the Fed-
eral RD&D programs has been carried out within the areas of noilse effects,
alreraft, aurface wehicles, machinery, and noise measurements and mea-
surements methodoleogy. Decause of differences in funding levels, the
nature of the research, and the available information bases (principally
the panel reports), the degree of detail treated in the analysis varies
within aach category, The summary and conclusions from the analysis
are presented in Section 2,
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2.0 SUMMARY & CONCLUSIONS

2.1 GENERAL

The contribution of the Federal noise RD&D programs in providing con-
trol technology to support EPA regulatory activities varies between noise
source categories.

s There is a large amount of Federal noise RD&D on transportation
systems, particularly aireraft, trucks, buses, and future mass
rransit., While the current level of RD&D effort in this area
appears to be adequate, a more complete and in-depth analysis of
these programs is needed.

e The current Federal RD&D activities on non-transportation noise
sources, particularly statlonary machinery used by industry and
in constructlon, are inadequate. They address only 2 few of the
hundreds of serious noise sources to which workers and the public
are exposed, Furthermore, these activities ore not coordinated.
There is nged for a concerted Federal neise control RD&D effort
For_those sources which are most associated with. the. principal
noise health effect; e.g., noise~induced hearing loss,

e The recent disbanding of the joint DOT/NASA office for coordina-
ting the Federal aircraft noise RD&D activities will place au
additional burden on EPA's interagency coordination program.

Most of the known effects of noise are being addressed by current
Faderal research, However, several eritical areas are receiving in-
adequate attention. These include non-auditory health effects and

community response..

Similarly, while there ia a graat deal of emphasls on noise mea«

"/ surement and measurement methodologies, the current efforts are frag-

mented and will require effective coordination to provide adequate
support for EPA regulatory and enforcement activities.

In general, the available noise control technology and techniques and
the current Fedetral RDAD efforts would appear to be adequate to support
the initial regulations being proposed and congidered by EPA for major
transportation and related nolse sources (except motoreycles). For the
major non~transportation sources being considered by EPA for regulatiom,
there is inadequate Pederal RD&D to demonstrate and establish available
noige control technology. Beyond the current regulations and astate-of-the
art in noise control, Federally sponsored noise control RD&D currently
underwsy is inadequate for support of future noise standards except, possi-~

bly, for aircraft.



2.2 NOISE EFFECTS

Although hearing loss and several extra-auditory physiological and
paychological effects of nolse have been identified or are suspected,
quantitative cause-effect relationships have been provisionally defined
by the Federal Government only for hearing loss, annoyance and speech
interference, Limitations in informatlion exist for each of rhe major cate-
gories of noise effects which limit the development of the quantitative
cause-effect relationships necessary for establishing standards and regu-
lations protective of public health and welfare.

No In-depth analysis or asaessment of the current Federal noise effects
tesearch programs has been made, The current research efforts have been
catégorized by the Interagency Noise Effects Research Panel into seven
noise effects categories and noise effects measurement and measurement
methodologies research areas. These categories are all {important to the

- characterization of noise effects. Research categories which will require

additional emphasis to defend and/or revise existing criteria and to
develop improved criteria for noise effects are the areas of communication
interference, individual behavior effects, non-auditory physiolegical
effects, and noise~induced hearing loss,

2.3 AIRCRAFT NOISE RD&D

There is a considerable decrease in the Federal resocurce allocaticns
for aircraft noise RD&D from 558,894,000 in FY 73 to 531,054,000 in FY 75.
The principal reason for this decrease is the scheduled completion during
the period of two expensive technology development and demenstration pro=
grams, the DOT/FAA Sound Absorbent Material (SAM) Macelle program and
NASA's JT8P REFAN program, which were directed toward noise control of the
existing commercial jet fleet. Although the funding of noise control
technology development and demonstration directly associated with noise
£rom commercial jets decreases, Federal allocations for similar noise con-
trol technolegy demonstration programs for the other major airc¢raft noise
source candidates, including advanced CTOL aircraft (See Table 3,2, page 163,
increases from 53,886,000 in FY 74 to $8,020,000 in FY 76. These programs
will provide the bases for aircraft noise regulations in the near futura.

Fedaral funding of aircraft noise research and development which can
define the ultimate limits to ajrcraft noise control and can support the
development of future alrcraft nolse control strategles, standards and
regulations designed to meet heslth and welfare goals for soutce control
has remained essentially conatant (518,848,000 to $20,298,000 per FY)
during the FY 74 through FY 76 time period. Generally the results of
these Federal reaearch programs w.ll have applications to all of the major
aircraft noise sources candidates,

B L PGP OO Uy S DTS P
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A large percentage of the Federally sponsored aircraft noise RD&D
programs consider noise as only one aspect of the total program. Tn
many cases, conslderations for noise are only a minor portion of the over-
all effort. In othet programs the noise relevance has varied sharply from
year to year. Further, each agency appears to handle the determination of
neise relevance uniquely, An in-depth analysis of the technical aspects of
the Federal aircraft noise RD&D programs must be carried out not only to
ascevtain the adequacy of these programs to satisfy health and welfare
needs in a timely manner, but also to determine the actual Federal re-
sources commitments to noise. In addition, there is a major independent
research and development effort in the private sector (with support by
the Federal Government) which must be considered in conjunction with the
Federal programs before a complete assessment of the Federal efforts can
be made and a comprehensive national aircraft noise RD&D program plan
developed.

2.4 FEDERAL SURFACE VEHICLE NOISE RD&D

For the major surface vehicle sources of noise identified in
Table 3.4, page 1B and for highways, for which standards and/or regula-
tions exist, are being promulpated, or will be considered in the near
term, there are supporting Federal nolse control demonstration programs
except for highway motorcycle noise. For the other major surface vehicle
noise sources, for which regulations are expected to be promulgated in
the near future, supporting Federal demonstration programs have been iden-
tified for all except automobiles, light trucks, off-road motoreycles, and
motorboats.

The majority of the current Federal RD&D activities are considered to
be demonstration programs designed teo establish the state-of-the-art in
noise control and not to develop advanced technelogy. Should the levels
of noise control provided by available technology be inadequate to pro-
tect health and welfare, it 1s important to identify the Federal surface
vehicle research programs which are designed to provide advanced technol-
ogy. Currently the Federal government ls sponsoring noise research on
medium- and heavy-duty truck noise (i.e,, diesel engine and truck tires),
rapid rall transit system noise (i.e., wheel/rail Interaction), and high-
way and railway noise (i.e., the effects of buildings and boundaries on
the transmission of noise). There is also the possibility that certain
classified DOD programs, to silence military combat vehicles, may provide
advanced technology.

Generally, however, there is inadequate Federal surface vehicle
noilse research to provide advanced noise control technoleogy and to iden-
tify the limits to noise control techniques. Additional research on sur-
face vehicle noise sources will be required to support the development
and implementation of Ffuture surface vehicle noise control strategies and
regulations designed to achieve nolse control goals necessary to protect
health and welfare,
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Although there are current Federal efforts addressing most of the
major surface vehicle noise sources and candidates, the EPA information
base on these programs 1s mostly superficiasl. In addition, it should be
noted that the Federal funding reported for these programs peaked at
$3,374,000 in FY 74 and appeared to decrease rapidly to $1,334,000 in
FY 75 and that many of the noise RD&D activities associlated with mass
transportation systems are nat gpecific to noise. Consequently, con-
clusions concerning the adequacy of the Federal surface vehicle programs
to support the development of regulations for the surface vehicle sources
being addressed will require more in-depth analysis and understanding of
the current programs and an update of the present information base.

2.5 MACHINERY NOXSE RD&D

The Federally. sponsored machinery nolse RD&D addresses mwachines
which generate noise {mpacting on the outdoor environment, the home, and
the workplace, EPA has developed a list of candidates for identification
as major noeise sources which includes 47 machines. These are listed in
Table 3.5, page 19 andare sources which impact principally on the home
.and outdoor environment. Of the 47, EPA currently plans to iden-
tify 10 ag major nolse sources in the near term. Thege are three con-
struction tools (chain saws, plle drivers, and pneumatic and hydraulic
tools) and seven lawn care tools (edgers, hedge clippers, lawn mowers,
snow blowers, leaf blowers, trimmers, and tillers).

The current Federal machinery noise RD&D addresses2 of the L0
major environmental noise sources to be identlified. They are lawn mowers
and pneumatic and hydraulic tools, In the case of lawn mowers, only
measurement methodology is being considered. No Federally sponsored
machinery noise RD&D has been identified relating to the other aight
major environmental machinery noise sources.

Of the other 37 candidates, Federally sponsored RD&D
addresses only 5. ‘They are generators, pumps, rockdrilis, saws, and
air conditioners. One research project was identified which intends to
study noise from household appliances (consisting of 26 individual source

“candidates including air conditioners). WNo specific sources, however,

wera identified, There wera no Federal RD&D activities identified for
the following seven major construction noise source candidates: concrete
mixers, concrate pumps, concrete vibrators, derrick cranes, mobile cranes,

pavement breakers, and rollers.

. Over 300 major machinery nolse sources have been identified which impact

i

on the industrial workplace (outsaide of the mining environment). Although
thase haove not yet been conaidered by EPA as manjor nolse source candidates,
these sources are the ones most clearly responsible for noise-induced

'

10
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hearing lose, Only 11 of these sources are speclfically fdentified In

" the current Federally sponscred RD&D on machinery noise control: pneu-

matic and hydraulic tools, punch presses, wood planers, machine tools,
heat exchengers, ducts, nozzles, diesel engines, pumps, sawblades
and blowers,

An in-depth analysils of the Federal machinery noise RD&D activi-
ties has not been made., However, the available informstion (including
that on the Navy's elassified program) indicatea that most of the efforts
are directed toward the development and demonstration of avellable noiwe
control technology and the measurement of noise emitred by machinery
gources, The results from & few of these programs can be used to sup-
port the development of neav-term regulaciona. Only & mipor portion of
the Federal effort (~ 15 percent of the total resourses} ig research
which can define the limits to noise control technology and support fu-
ture regulations. Generally, the current Federal machinery noise RD&D
activities have been undertaken by agencies to support their individual
needs. Consequently, the current effort is fragmented and does not
adequately address the major noise source candidates identified by EPA
nor the machinery noise sources impacting the work environment.

11
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3.0 BACKGROUND

3,1 EFFECTS OF NOISE

There are currently two Federal documents relating to criteria on
the health effects from noise exposure. One 1is entitled "Criteria for a
Recommended Standard . . . Occupational Exposure to Noise" and was pub-
lished in 1972 by the National Institute of Occupational Safety and
Health (Niosh), Department of Health, Education, and Welfare, The U,S.
Environmental Protection Agency published the other report in 1973,
The title is, "Public Health and Welfare Criteria for Noise.,”

The NIOSH document is specific to the occupational envirenment and
provides information to support the recommended occupational standard in
the area of noilse-induced hearing loss, i.e., the effective noise level
permitted during a normal 8-hour work period should not exceed 90 dBA
for the time being and should be reduced to 85 dBA when technologically
feasible., Protection of the worker from non-auditory effects of nolse
exposure 1s not addressed. The EPA criteria document addresses the
effects of nolse exposure on physical and mental well-being of human
populations. It includes noise-induced hearing loss, other possible
health effects, and the indirect cffects such as annoyance and com-
munication interference, Additionally, the EPA document addressee nolse
effects on wildlife and domestic animals, Table 3.1 is a listing of the
categories of noise effects.

Table 3.1
CATEGORIES OF NOISE EFFECTS

I, Noise-Induced Hearing Loss
II, Non-Auditory Health Effects
I1I. Individual Behavior Effects
IV, Noise Effects on Sleep
V. Communieation Interference
VI. Community or Collective Response
VII., Effects on Domestic Animals and Wildlife

3.1,1 Noise-Induced Hearing Loss

It has been well established that noise axposurs of aufficient
intensity and duration can produce hearing damage. Hearing loss re-
sulting from intense noise exposure can either be temporary or per-
manent. In general, it is believed that brief exposure to noise that

13
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can produce a significant temporary hearing loss or threshold shift is
capable of producing permanent hearing loss if the noise exposure is
extended in duration or recurrence, That is, daily exposure to a noise
which produces a temporary hearing loss presents a risk of permanent
hearing loss because the ear may not be able to fully recover to its
original threshold from recurrent exposures, The exact relationship
batween temporary and permanent hearing loss, however, 1s not yet clearly
defined.

Hearing loss which is caused hy noise occurs first in the high-
frequency ranges, This impacts serlously on speech understanding. Good
hearing in the higher frequencies is necessary for discriminating the
information carrying, consonant sounds of human speech. Hearing loss is
known to result from exposures to continuous nolse in industrial settings,
to impulsive sound, from gunfire and loud music for extended periods,
egpecially ameng young people. The eEfect from fluctuating, intermittent
or shorter-term exposures is incompletely understood.

3.1.2 Non-Auditory Health Effects

The only well-established effect upon health from noise exposure is
nolee~induced hearing leoss. However, there is evidence, although incom-
plete, to indicate other effects can result from exposure of sufficient
intensity and duration. Noilse can alter the function of the endocrine,
cardiovascular and neurclogic systems. It may affect equilibrium and
produce changes such as: construction of blood vessels in the body and
vesgsel dilation in the brain, rise in blood pressure and changes in heart
rhythm, and change in stomach rate of acid secretions. WNoise also has
been shown to produce the same physiological reactions as other stressors,
such as emotional stress and pain. There is not clear evidence, however,
to indicate that continued activation of any of these responses leads to
irreversible changes and perpanent health effects.

3.1,3 Individual Behavior Effects

VWhen a task requires the uae of auditory signals, noilse that masks
these signals can interfere with the performance of the task, High-level,
continuous noise exposures appear to have potentially detrimental effects
on human performance, particularly in the performance of vigilance tasks,
information gathering and analytical processes. Noise may also increase
the variability of work rate and affect the accuracy of work requiring
mental concentration. Additionally, noise may be disruptive of perform-
ance if the noise is high frequency, intermittent, or unexpected. Noise
throughout the audible range can, under various c¢ircumstances, be annoy-
ing and disruptive aof activity. However, prediction of individual annoy-
ance due to noise is difficult, probably due to the many psychological
and social factors that contribute to individual sensitivity.

14
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3.1.4 Noise Effects on Sleep

Noise can interfere with sleep by preventing sleep, by awakening,
and by changing the level or pattern of sleep, Any of these kinds of
interference may have effects on behavior and performance during waking
hours as well as long~term health effects if repetitive. Survey data
indicate that sleep disturbance is often the principal reason given for
annoyance, and some experts believe that sleep disturbance is one of the
most severe effects of nolse on health,

Cowpuon codd o n
3.1.5 Community Interference

In addition to the reduced understanding of speech vesulting from
noise~induced hearing loss, noise can interfere directly with speech

. communication, Verbal communication in terms of noise level and vocal

effort is extremely difficult in backgrounds of high-level noise and can
adversely affect the accuracy, frequency and quality of verbal exchange.
This can be important in formal education in schools, occupational effi-
ciency, family 1life patterns, and quality of relaxation,

3.1.6 Community or Collective Response

The preceding effects of noise all deal with various effects on
individuals, although statistical descriptors must be used to average
out individual differences in reactlon or response. However, when a
community of individuals is exposed, a different kind of reaction may
take place, This reaction may take several forms such as complaints to
authorities, political action against nolsy activities, reduction in land
values or socio-economic level, high property turnover rates, or changes
in family recrestional patterns. Thus the consequences of community
response to noise can be social, political, and economic, as well as the
collective individual responses noted above, To date, only coomunity
annoyance responses to aircraft noise have been studied extensively, and
have been shown to correlate well with noise exposure, The number of
complaints due to noise in a community, however, is small in comparison
to the number of people apnoyed.

3,1.7 Effects on Domestic Animals and Wildlife

In general, noise has the same types of effects on animals asg it
does on humans. Hearing loss and physiologle changes have been noted in
laboratory animals, Possible effects on farm animals include changes in
size, weight, reproductivity, and behavior. Changes in mating behavior,
predator-prey relationships, and territorial behavior have been observed
in some wildlife species exposed to noise.

15
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3.2 MAJOR NOISE SOURCES

Section 5(b)(1l) of the Noise Control Act of 1972 requires that EPA
identify products which are major sources of noise, The regulatory
process of identifying major noise sources is In progress. The noise
sources discussed in the following sections are all major noise candi-
dates and have bheen grouped into the source categories of aijrcraft, sur-
face vehicles, and stationary machinery, At this time, only portable
alr compressors and new medium- and heavy-duty trucks have been officially
identified by EPA as major noise sources.

3.2,1 Ailrcraft

Under the Noise Control Act of 1972, the Federal Aviation Administra-
tion maintains responsibility for promulgation of regulations to control
ajreraft nolse, EPA responsibilities under Section 5{b)(l) to identify
major noise sources do, however, include noise sources in air cransporta-

‘tion. Accordingly, Table 3.2 lists aircraft catepgories which will be iden-

tified by EPA as major noise sources,

Table 3.2

MAJOR NOISE SOURCE CANDIDATES IN AIR TRANSPORTATION

Business jet aircraft

Commercial sub-sonic jet aircrafc
Commercial supersonic jet aircraft
Helicopters

Propeller-driven amall airplanes
Short-haul aircraft

In developing & list of major noise source candidates, EPA employed
exposure criteria as specified in the '"Levels Document." Those candi-
dates whose cumulative noige level in normal use contributes to environ-
mental nolse levels in cxceas of the "Levels Dotument" crituria are con-
sidered major noise source candidates, Table 3.3 illustrates the noise
impact from aireraft operations of the source categories listed in Table 3.2,

16




Table 3.3

ESTIMATED EXPOSURE TO VARIOUS YEARLY AVERAGE DAY-NIGHT SOUND LEVELS
RESULTING FROM AIRCRAFT OPERATIONS (%)

Day-Night Sound in dB,
Re: 20 micropascals 80 75 70 65 60 55

Cumulative Numbers of
People in Millions 0.2 L.5 3.4 7.5 16 24,5

* Source of data: "Comparison of Alternative Strategies 1s for Identifica-
tion and Regulation of Major Sources of Neoise," prinkted as Appendix I
of EPA/ONAC Action Memo (Draft, February 14, 1975).

3.2.2 Surface Vehicles

The surface vehicles which EPFA presently considers to be major
sources of nolse and the approximate average nolse levels measured at
15.24 meters {50 ft.) are listed in Table 3.4, Those sources which have
been identified or are expected to be proposed in the near term are
madium- and heavy-duty trucks, highway motorcycles, buses, wheel and
track loaders, and wheel and track dozers.

3.2.3 Machinery

EPA has iden{.ified portable alr compressors as the only major machin-
ery noise source, However, there are several candidates for identifica-
tion whose cumulative noise levels in normal use contribute to environ-
mental noise levels in excess of "levels Document” criteria, These
sources and their approximate average noise levels are shown in Table 3.3,
Using a fractional impact analysis, candidates which are major contributors
to environmental noise have also been determined, fThey are indicated by an
asterislk in Table 3.5. EPA intends to identify these as major sources of
noise in the near future. It should be noted that these designations are
based on environmental noise impact rather than occupational noise impact,
which is principally concerned with hearing loss,

Sources of machinery noise in the occupational environment are vir-
tually countless, In general, exposures in the industrial oceupational

1 39 FR2297, 6-21~74.

17




A o Y BRI AT

Table 3.4

MAJOR SURFACE VEHICLE SGURCES OF NOISE

Category/Source

Highway Vehicles:

Average Noise Levell
{dBA Messured at 13.24m{50 fr.)

Medium- and_ Heavy-Duty Trucks? &4
Truck Tires? 95
Motorcycles a2
Automobiles 73
Light Trucks 72
Busges 5 82
Special Truck Auxiliary Equipment ~-
Rail Vehicles:
Locomotives 94
Rapid Transit a7
Construction:
Dozers {Wheel & Track) a7
Loaders (Wheal & Track) 7%
Gruders 88
Reereation:
Snowmobiles B5
. Motorboats BO
Motorcycles (including minicycles) 85

1 Values cbtained from unpublished EPA report "Rational for
Identification of Major Neise Sources," September 14, 1973.

2 pelow 56.31 kilometers/hr, {35 mph).

3 pbove 56,31 kilometers/hr, (35 mph).

4 Includea sports cars, compacts, and standard passenger cars.

5 See Addendum, Page 135.
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Table 3.5

MAJOR MACHINERY SOURCES OF ENVIRONMENTAL NOISE

Category/Source

Construction:

Chain gawa¥
Concrete mixers
Concrete pumps
Concrete vibrators
Cranes, derrick
Cranes, mobile
Generators
Pavement breakers
Pile drivers*
Prneumatic and hydraulic tools*
Pumps

Rock drills
Rollers

Saws

Lawn Care:*

Edgers

Hedge clippers
Lawn mowers
Snow blowers
Leaf blowers
Trimmers 2
Tillers

2

Average Sound Levell
(dBA measured ak 15.24m (50 ft))

18
72
85
76

69

* Identified as major contributors to environmental noise,
FPA intends to identify these s major noise sources in

the near future.

1 Values obtained from unpublished EPA report, '"Rationale for
identification of Major Nolse Sources," September 14, 1973,

2 Noise levels unavailable.




Table 3.5

MAJOR MACHINERY SOURCES OF ENVIRONMENTAL NOISE
{Concluded)

Household Applicances:

Alr conditioners
Clethes dryers

Clothes washers
Dehumidifiers
Dishwashers

Electric can openers
Electric heaters 2
Electric knives
Electric knlfe sharpEner52
Electric shavers
Electrie toothbrusha2
Exhaust fans?

Floor fans

Food blenders

Food disposals (grinders)2
Food mixers

Freezers

Hair clippe:;s2

Halr dryers

Home shop tools
Humidifiers
Refrigerators

8ewing machines 2
51idé/Movie Projectors
Vacuom cleaners

Window fansg?

Average Sound Levell
(dBA measured at . 9l4m (3£r))

L Values obtained from unpublished EPA report, "Rationale for
Identification of Major Noise Sources," September 14, 1973,

2 Noise levels unavailsble.
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environment are the most severe in terms of both level and duration.
Estimates of the costs for reducing occupational noise to levels of mar-
ginal protection against hearing loss run Inte billlions of dellars.
However, these estimates are crude at best and little data exis. to ade-
quately define the extent of the machinery noise problem in the occupa-
tional environment and to assess the avallability and cost of technology
for industrial nolse control. The available data do indicate that the
problem is complex in terms of the vast number of different machines in
use, severe in terms of numbers of people exposed to hazardous levels of
nolge, and coetly in terms of available control technology. Examples of
sources found in some of the worst cases of noise in industry and the
approximate levels are shown in Table 3.6. A more detailed listing of

these sources can be found in the panel report on Federal machinery noise
RD&D, FY 73 - FY 75,

3.3 FEDERAL NOISE STANDARDS AND REGULATIONS

3.3.1 Federal Alrcraft Noise Standards, Regulations, and Advisor Clrculars

The Federal Aviation Administration has the responsibility for pro-
mulgating aircraft nolge regulations. To date, the FAA has issued five
regulations dealing with aireraft noise and sonic boom, seven Advanced
Notices or Notices of Proposed Rule Making dealing with aircraft noise
and five FAA Orders and Advisory Circulars (which inform the aviation
public of nonregulatory material of interest and are not binding as regu-
lations) dealing with alrcraft noise. These regulations are summarized in
Teable 3.7 by title and source category regulated.

A comparison of the major noise source candidates in air transporta-~
tion which were identified by EPA, with the sources addressed by FAA
regulatory actions, shows that the FAA has issued one or more regulations,
Notice(s) or Advanced Notice(s) of Propogal Rule Making which are appli-
cable to each major source candidates except helicopters,

3.3.2 Surface Vehicles

The five Federal standards and regulations which exist or are being
proposed by DOT and EPA for surface vehicle noise control are listed in

2 Bolt, Beranek, and Newman, Inc., "Impact of lcoise Control at the

Workplace," Report #2671, submitted to U.S, Department of Laber,
Office of Standards, January 1974,
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Table 3.6

EXAMPLES OF INDUSTRIAL MACHINERY NOISE SOURCES

Iype Source

Drop Hammers
Punch Presses
Riveting Machines
Chipping Machines

Indugtry
Metal Working

Wood Working Planers
Saws
Molders
Tencners

Textile Manufacturing Looms
Draw/Twisters
Drafters
Spinning

* Values obtained from Karplus, H,, and Bonvallet, G.L,, "A Noise
Survey of Manufacturing Industries," Amerfican Industrial Hvgiene

Quarterly, Vol. 14, No. 4, Dec., 1953,

Note: Levels are only representative,

Typical Neise Levels (dBA)*®
{Operator Position)

111
i10
114
127

110
106
105
100

102
a5
92
93




£Z-

Table 3.7

FEDERAL STANDARDS, REGULATIONS AND ADVISORY CIRCULARS RELATING TO ATIRCRATT NOISE
(Agency DOT/FAA)

Title Sources
Noise Standards: Alrcraft Type Certification, Subsonic turbojet transport alreraft
FAR Part 36, 12-1-69. designed and built after 12-1-69
Noise Type Certification and Acouatlc Change Subsonic turbojet transport alrcraft

Approvals, NPRM 71-26, 9-13-71, Amendment to FAR
Part 36, promulgated on 12-12-74,

Noise Standards for Newly Produced Airplanes of Subsonic turbojet transport alrcraft
plder Type Designs, NPM 72-19, 7.7-72, Amendments weighing wore than 75,000 lbs.
to FAR Parts 36 and 21 on 10-26-73.

Civil Supersonic Alrcraft Nolse Type Certification Supersonie civil aircraft
Standards, ANPRM 70-33, 8-4-70,

Civil Airplane Noise Reductlon Retrofit Requirements, Subsonic turbojet transport alreraft of

ANFRM 70-44, 10-30-70. older design not previously included in
FAR ,Part 36

Civil Airplane Fleet Noise Level (FNL) Requirements, All civil transport alreraft

ANPRM 73-3, 1-24-73.

Civil Aircraft Fleet Nolse Requirements, NPRM 74-14, All subsonic rurbojet transport alrcraft

3-27-74, weighing more than 75,000 lbs.

Propeller-Driven Small Airplanes: Noise Standards Propeller driven aireraft weighing less

for Type Certification, NPRM 73-26, 10~-10-73, than 12,500 ibs.,

Amendment to FAR Part 21 & 36 issued on 1-6-75.
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Table 3.7

FEDERAL STANDARDS, REGULATIONS AND ADVISORY CIRCULARS RELATING TO AIRCRAFT NOISE

{Concluded)

Title

Nolse Standards for Propeller~Driven Small Adr-
planes - Applicable to New Type Designs, Newly
Produced Airplanes of Older Type Designs,

NERM 74-39, 1-6-75.

Noise Stendavds: Short Haul Aircraft, ANPRM 73-32,
12-14-73.

Recommended Noise Abatement Take Off Procedures for
Civil Turbojet Powered Airplanes, AC-91-39, 1-18-74.

Two Segment ILS Noise Abatement Approach, ANPRM 74-12,
3-26-74. .

Arrival and Departure Handling of High Performance

. Aircraft, AC 90-59 and ¥AA Order 7110.22A, 2-28-72,

(AED Minimum Attitudes: NFRM 74-40).

VFR Flight Near Noise-Sensitive Areas, AC 91-36, .
1-8-72,

General Operating and Flight Rules Covering Civil
Aircraft Sonic Boom, NPRM 70-16, 4-10-70;
Amendment ta FAR Part 91, igsued on 4-27-73,

Sources

Propeller-driven aircraft weighing
less than 12,500 1bs,

Short, reduced and vertical take off
and landing aircrafc

Commercial aircraft

Commercial aircraft

Turbojet transpert aireraft

Turbojet transport ajircraft

Civil aircraft



ey o TT R RY LD

Table 3.8, DOT has issued two regulations: one limits interior noise
levels (at the driver's seating position) of new and in-service trucks
and buses to 90 dBA and the other specifie$ design noilse levels for high-
ways as a function of different land uses, DOT is also required to pro-
mulgate enforcement regulations for all EPA surface vehicle neise emission
standards and regulations.

The EPA has {ssued a regulation for motor carriers (trucks) used in
interstate commnerce. The nolse emission standards require that the truck
noige levels meagured at 15.24 meters (50 ft.) not exceed 86 dPA at
56,31km/hy. (35 mph) and 88 dBA in the stationary run~up test. EPA has
alsc proposed regulations for rail carriers (locomotives and rail cars)
used in interstate commerce and newly manufactured medium- and heavy-duty
trucks. The proposed railway regulations limit statiomary locomotive
noise levels measured at 30 meters (100 fr.) to 93 dBA at any throttle
setting and 73 dBA at idle, The standard for all locomotives or combina~
tion of locomotives when moving is 96 dBA when measured at 30 meters
(100 ft.)., Four years after promulgation, the corresponding standavrds
will be lowered to 87, 67, and 90 dBA respectively. For rvailroad cars,
the standard nolse levels when measured at 30 meters (100 ft,) are 88 dBA

" for speed up to and including 72 km/hr (45 mph) and 93 dBA at speeds
above 72 km/hr (45 mph). For new medium- and heavy-duty trucks the pro-
posed regulation will limit the noise levels when measured at low speeds
(EPA test procadures similar to SAE J3666) to 83 dDA for 1977-80 models,
80 dBA for 1981-82 models and 75 dBA for 1983 and subsequent models.

The high speed standard (EPA test procedure similar to SAE J57) will be
86 dBA for 1977 and subsequent models,

3.3.3 Machinery

There are two Federal regulations heing proposed for machinery
sources of noise and one already in existence. EPA has proposed Noise
Emisaion Standards for Construction Equipment - New Portable Air Com-
presgors NPRM, 39FR 38186, 10-29-74. The proposed standard limits the
average sound level of new portable air compressors with a rated output
of 75¢fm or more to 76 dBA when measured at a distance of 7 meters (23 fr.)}
from the surfaces of the compressor.

The Consumer Product Safety Commigsion has proposed that a regula-
tion for lawnmower noise be set In & notice of proceeding, 39FR 26662,
7/17/74. However, the only RD&D identified relating to this proposal has
been the development of A measurement methodology. For the purpose of
this report, lawnmowers will be treated as a candidate for identification
as a major source of environmental noise,

The Consumer Product Safety Commission also has a standard for toy
guns and caps, 16CFR Chapter II, Subchapter C, part 1500, 9/27/73, This
bans the sale of toy guns and caps in violation of ‘noise emission atan-
dards. No RD&D in fiscal years 1973 - 1975 has been associated with thia
regulation.
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égency

DOT/FHWA /BMCS

DOT /FHWA

EPA/ONAC

EPA/ONAC

EBA/ONAC

Table 3,8

Title

Vehicle Interior Neise Levels,
Title 49, Part 393.94, 11-8-73,

Noise Control Standards and Proceduregl
Title 23, Part 772, 6-19-73, amended
2-2-74,

Nolse Emission Standards (for) Haotor
Carriers Engaged in Interstate Commerce,
Title 40, Part 202, 10-29-74,

Proposed Emission Standards
For Interstate Rall Carrier Noise,
NTRM, 39 IR 24580, 7-3-74,

Transportation Equipment Nolse

Emission Controls: Proposed

Standards for Medium and Heavy-

Duty Trucks NPRM, 39 FR 38338, 10-15-74.

FEDERAL, STANDARDS AND REGULATIONS RELATTING TO SURFACE VEHICLES

Sources

Trucks & Buses - New and in-
service

Higlways (noise levels as a
function of land uses)
Trucks

Locomotives, rall cars

New trucks

1 Pormerly this was the DOT/FHWA Policy and Procedures Memorandum =- PPM 90-2,
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3.4 NATIONAL UEALTH AND WELFARE GOALS FOR NOISE CONTROL

In 1974, the U. S. Envirconmental Protection Agency published a docu-
ment entitled, "Information of Levels of Environmental Noise Requisite to
Protect the Public Health and Welfare with en Adequate Margin of Safety."
The document serves to identify environmental noise levals in varlous
areas and conditions necessary to ensure no adverse health or welfare
effects, At the present time, this is the only document published hy a
Federal agency which identifies such goals, The decument provides a basis
for an overall assessment of the national impact of noise and the relative
contribution from variocus product types to this impact. Such an assess-
ment has not been done at this time. Therefore, goals for control of the
major noise sources have not yet been established.

Table 3.9 1s a summary of the identified levels; Table 3,10 fllus-

.trates this information in more detail.

Tables 3.9 and 3.10 identify levels for both activity interference
and hearing leoss. It ia seen that these levels or goals can be related
to the source categories of nolse. The purposes of identifying these
nolse levels are to provide & basis for establishing noise level goals
for control of specific nolse sources and for the assesament of noise
source emission repulations, human exposure standards, land use planning,
and zoning and building codes as to their effectiveness in the protection
of public health and welfare from environmental noise.

The levels of noise which have been identified are not to be con-
sidered ag standards, nor as discrete numbers since they are in terms of
energy equivalents. The EPA believes that environmental noise levels,
when maintained at or below those identified, will protect the public
from adverse health and welfare effects. That is, a person may move
through several different noise environments throughout the day without
suffering hearing impairment as long as the daily equivalent sound energy
does not exceed 70 dB. Similarly, activity interference will not be undue
if outdoor levels are maintained at an energy equivalent of 55 dB and
indoor levels at 45 dB.
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Table 3.9

SUMMARY OF NOISE LEVELS IDENTIFIED AS REQUISITE TO PROTECT PUBLIC
HEALTH AND WELFARE WITH AN ADEQUATE MARGIN OF SAFETY

Effect Lavel Arera
=
Pearing Loss Leq(241_70dB ALl Areas
OQutdoor activity IurgESSdB Qutdoors in residential areas
interference ! and farms and other outdoor
and annoyance areas where people spend widely]

varying amounte of time and
other places in which quiet
is_a basis for use,

L 4ﬁESSdB Outdoor areas where people

eq(24) spend limited amounts of time,
such as school yards, play~
grounds, etc.

Indoor activity LdnﬁEASdB Indoor residential areas.

interfarence

and annoyance Leq(24)£:-45dB other indoor areas with human
activities such as schools,
ate,

Explanation of Table 3,9:

Leq (24)Tepresents the sound energy averaged over a 24-hour period
while Ly, represents the Leq with a 1043 nighttime weighting.

Tue hearing loss level identified here represents annual averages
of the daily level over a period of 40 years, (Thes¢ are energy
averages, not to be confused with arithmetic averages,)

Relationahip of an Leq(24) of 704B to higher exposure levels,
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Table 3.10

YEARLY AVCRAGE* EQUIVALENT SCUND LEVELS IDENTIFIED AS
REQUISITE T PROTECT TIE PUBLIC HEALTN AND WCLFARE WITH
AN ADEQUATE HMARGIN OF 'SAFETY

Indoor Ta Protect Qutdoar To Protect
‘ Activity Hearing Loss  Againat [ Activity Hearlag Loss Against
.‘; Meagure ( Inter- Considern-  Dech Ef- | Inter- Conpidera- Both Ef-
ference tian feces (b)Y ference tion fects {b)
Residential with Duc- Ly, 45. 45 55 55
aide Space and Farm
Residences Lag (24} ¢ 70
Regidential with No Lin 43 45
Qutside Space
' Leqe24) 0
Conmercial Log(24) | (a) 70 106y (a) i 70 ! 70(e)
Inaide Transporiation L,_.q(QA) (a) l 70 | (a)
Industrial D Leqzad(d)y  (a) i 70 |’ 70(c) (a) 70 10¢2)
" :
Hoapitals ! Ign ' 45 45 55 55
Leq{24} ’ 0 i 70
Insticutional i Leg(24) I' 45 ' 45 55 55
| Leq24) (4} ; 70 [
Recreational Areas | Leqzd) | (a) . 70§ 70(e) | (a) 70 70()
Farm Land and t Leq(Zé) i r {a) 0 T04e)
Coantal Unpopulated f
Land ['
Coda;
4, Since different types of activities appear to he anaocint.ed with different levels, {dencifica-

tion of a maximum level for activity interference may be difficult except Ln those circum-
stances wheres specch communication ia a eriticnl acvivicy, -
Based on lowest lovel,

Based only on hearing losa,

An Lao(g) of 75 dB gay be fdentified fn these situations ap long as the exposure over the
remaining 16 hours per doy is low enough to result in a nepligible contribution to the 24-haur
average; i.e., no greater than au I.ﬂ1 of 60 dR.

NOTE: Explanation of tdentffied level for hearing losa. The exporure period which tesulte Lo
hearing loss at che identified level is a periad of 40 years,

*Refers to cnergy rather than mrithoetic aversges.
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4.0 FEDERAL NOISE RD&D ACTIVITIES

4.1 OVERVIEW

Eleven Federal agencies or departments sponsor noise RD&D, These
are NASA, DCT, HEW, DOD, NSF, POI, DOC/NBS, USDA, CPSC, HUR, and EPA,
Their noise RD&D activities can be classifiled into four areas which
correspond to the four interagency panels: (1) noise effects, (2) air-
craft noise, (3) surface vehicle noise, and (4) stationary wmachinery
noise, Table 4.1 gummarizes the RD&D currently being addressed by each
Federal agency, Most of the agencies sponsor research in more than one
category. However, only DOD and EPA have activities in all four noise
RD&D arecas, Nolse effects research is being gponsored by nine Federal
agencies and is the category having the greatest number of Federal par-
ticipants. Stationary machinery noise RD&D 1s next, being considered by
elght Federal agencies, Aircraft noise RD&D is currently being sponsored
by NASA, DOT, DOD, and EPA while DOT, DOD, EPA, NSF, and USDA all support
surface vehicle noise RD&D,

The total resources allocated to noise RD&D by the Federal agencies
are gummarized in Table 4.2 for FY 73, FY 74, and FY 75, NASA, DOT, and
DOD allocated the major portion of the Federal resources for noise RD&D
but their allocations have steadily decreased since FY 73. As a result
total Federal resources for noise RD&D have also steadily decreased
since FY 73, with the major decrease taking place from FY 74 to FY 75.
The latter is primarily due to the decrease in the NASA noise RD&D alle-
cationa. HEW, DOY, DOC/NBS, and USDA show steady increases in resource
allocations for noise RD&D during the FY 73 through FY 75 time period.

Of the noise research categories shown in Table 4.3 only Federal
expenditures for nolse effects research increased steadily during the
FY 73 to FY 75 time period. Federal allocations for RD&D to control
aircraft noigse decreased rapidly from 558,894,00 {n FY 73 to $31,054,000
in FY 75 and related directly to the decrease in aircraft noise control
RD&D sponsored by NASA, DOT, and DOD. The major element in this re-
duction is the acheduled completion during this period of two expensive
technology development and demonstration programs for retrofit
to existing alrcraft =-- FAA's Sound Absorbent Material (SAM) Nacelle
program and NASA'e JT8D REFAN program. Howaver, Federal allocations
for aireraft noise control RD&D still account for 80 to 90 percent
of the total Federal noise RD&D allocations during the FY 73 - 75
time period. Federal resources for both surface vehicle and stationary
machinery noise RD&D peak in FY 74, Although & number of Federal agencies
sponaor work in these categoriea, they receive the least emphasis based
on resource allocations,.
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Table 4.1

SUMMARY OF FEDERAL AGENCIES' CURRENT INVOLVEMENT IN NOISE RESEARCH

Area of Involvement

Noise Surface Stationary
Agency Effects Alreraft Vehicles Machinery
NASA X X
DOT X X X
HEW . X X
: DOD X X X X
NSF b4 X X
% DOX X X
| DOC/NBS X X
USDA X X
CPSC X
HUD X
EPA X X X X
32
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Table 4.2

SUMMARY OF FEDERAL AGENCY EXPENDITURES FOR NOISE RESEARCH

Flacal Year Funding
{Thousands of Dollars}

Agency 1973 1974 1975
NASA 46,407 47,232 28,504
DoT 13,767 5,269 3,467
HEW 1,090 1,613 2,015
DOD 3,897 4,621 3,063
NSF 263 638 -~
DOT 409 551 730
DOC/NBS 236 - ! 407
USDA 4 923 131
CPSC -- 10 --
HUD 117 . 638 460
EPA 453 1,189 409
Totals ‘ 66,643 62,315 39,186
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Table 4.3

SUMMARY OF FEDERAL EXPENDITURES FOR NOISE RESEARCH CATEGORIES

Fiscal Year Funding
{Thousands of Dollars)

Category 1973 1974 1975
i Noise Effects 3,566 5,006 5,228
:
} Alrcraft 58,894 51,751 31,054
? Surface Vehicle 3,211 3,374 1,334
: Machinery 9732 2,184 1,570
: Totals 66,643 62,315 39,186
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The Federal programs are briefly described in the following sections.
The information will be presented by the nolse research categories of
noise effects, aircraft noise, surface vehicle noise and stationary
machinery noise, 1In addition, the Federally sponsored noise measure-
ments RD&D will be separately reviewed in Section 5.5. More complete
information on the Federal RD&D can be obtained by referring to the panel
reports mentioned in Section 1.3,

4.2 NOISE EFFECTS RESEARCH

There are nine Federal agencies conducting rescarch on nolse effects,
Table 4.4 is a summary of che Funding by agency for the fiscal years 1973-
1975. The total funding over this period has increased by 68 percent,
This is principally due to the large increase of expenditures by HEW/
NINDS and the steadily 1lncreasing rescurce asllocations by the DOD and
NASA.

Table 4,5 identiflies the research categories that are currently
being addressed by each of the participating Federal agencies. This
table reflects several major points regarding the varicus agency pro-
grama, Within HEW, three separate institutiens are involved in the con-
duct of noise effects research; NINDS, NIEHS, and NIOSH. ‘The NINDS has
major research efforts ongoing in the areas of nolse-induced hearing loss
and communication interference, The NIEHS research is conducted mostly
on animals. The major part (83 percent) is directed toward noise-induced
hearing loss and the remainder is allocated to the suppert of non-auditory
health effects resecarch, NIOSH has n major research effort in noisa-
induced hearing loss which includes both epidemiological and experimental
activities, In addition, NIOSH is supporting research on non-auditory
health effects and in the area of measurement methodology and calibration.

The DOD, like the EPA, pursues a bread research effort which in-
cludes each of the following categories: noise-induced hearing less, non-
auditory health effects, individual behavior effects, communicaticn
interference, and measurement methodelogy and calibration. In addition,
DOD aponsors research on community and collective response effects while
EPA conducts research on sleep effeces,

NASA has a major resegrch effort in the area of community or col-
lective regponse and, in addition to the EPA, is the only agency in-
volved in research on the effects of noise on sleep, HUD has a major
effort in commznity or collective response and devotes nearly 90 percent
of its funds to thias area, The DOT currently has the smallest active
research program in noise effects, but directs all of its support toward
community or collective response.

NBS directs all its noise effects reaearph to indlvidual behavior.
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Table 4.4

NOISE EFFECTS RESEARCH FUNDING BY AGENCY

Flecal Year Funding
{Thounasands of Coliary)

Agency 1973 1974 1975
HEW/NINDS 526 622 1,157
HEW/NIERS 153 258 239
HEW/NIOSH 355 507 481
DOD 984 1,180 1,180
NASA 1,127 1,154 1,200
Dot 50 130 50
NSF 20 - -
DOC/NBS 98 117 142
HUD 117 638 460
EPA 24 377 309
DOL/BuMines 12 .23 -

Totals 3,566 5,006 5,228
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Table 4.5

CURRENT AGENCY INVCLVEMENT IN NOISE EFFECTS RESEARCH CATEGORIES

Research Category

Noise-Induced Non-Auditory Individual Noilse Compunijica-  Community or Domestie  Measurement
Hearing Health Behavior  Effects on tion Inter- Collective  Animals & Methodolagy
Agency Loss Effects Effects Sleep ference Responge Wildlife & Calibration
HEW/NINDS X X
HEW/NIEHS X X
HEW/NIOSH X X X X
DOD X X X X X X
KASA X X X
por X X
DOC/NRS X
HUD X X
EPA X X X X X X
NSF X
DOL/ Buﬂinea X X

TR FPPE o L, SRR



P L L ALLL TT T T R T

At this time, no agency has any onpgoing research activity on the
effects of noise on domestic apimals and wildlife.

Table 4.6 is a summary of the funding as a function of research
category for the fiscal years 1973-1975. There has been a steady in-
crease in the funding for noise-induced hearing loss which in FY 75
received 38 percent of the total effects research resources. A sig-
nificant inerease in funding for the community or collective response
category is shown for FY 75. Except for the non-auditory health
effects category, which shows a decrease in effort for FY 75, the
funding has remained fairly constant for remaining categories,

4,3 AIRCRAFT NOISE RD&D

Federally sponsored aircraft noise RD&D is classified by nolsc
source categories and by categories that have broad applications. Air-
craft nolse sources being considered in the Federal RD&D include the
following: subsonic conventional take-off and landing aircraft (CTOL),
powered lifc aireraft including short take-off and landing aircraft
(STOL) and reduced take-off and landing (RTOL) alrcraft, rotercrafg
and vertical take-off and landing aircraft (VIOL), supersonic cruise
aircraft, and pgeneral aviation aircraft. Tahle 4.7 summarizes the
Federal agency resource allocations for fiscal years 1973-1976 for all
alrcraft noise RD&D categories.

Funding for basic research and technology programs shows only
minor fluctuations in this period. Programs in this category have
broad application and apply to all alrcraft noise source types. Funds
for noise portions of aystems studies to define air transportation neecds
are relatively low. There is a significant increase in funding for
general aviation aircraft noise, The projected FY 76 funding for gen-
eral aviation is over 10 times the amount of FY 73, Noise related pro-
grams applied to supersonic cruise aircraft are about the same in FY i3
and FY 74 and FY 75 and FY 76. Funding for noise related to powered
1ift and rotorcraft/VTQL levels out in FY 74 and is fairly constant
through FY 76. Noise programs in the CTOL category apply mostly to the
existing commercial aireraft fleet. Funding in this category shows
significant decreases in FY 74, FY 75, and FY 76. A major factor in
the decreases is the completion during this period of two demonstration
programs leading to certifiable hardware suitable for retrofit to
existing aircraft -- the FAA's Sound Absorbent Material (SAM) nacelle
program and NASA's JI8D REFAN program,

Table 4.8 shows funding by agency for all RDSD categories for the
fiscal years 1973-1976. NASA plays the dominant role in all categories
of aircraft noise RD&D, especially as total funding levels cut in
FY 75 and FY 76 with the completion of the REFAN and the retrofit
feasibility program of DOT/FAA. The decrease in DOT funding is
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Table 4.6

NOISE EFFECTS RESEARCH FUNDING BY CATEGORY

Figcal Year Funding

(Thousands of Dollars)

Category 1973 1974 1975
Noigse-Induced Hearing Loas 1,084 1,366 1,979
Non-Auditory Health Effects 126 294 61
Individual Behavior Effects 381 361 443
Noise Effects on Sleep 217 254 159
Communication Interference 275 316 296
Community or Collective Response 410 B21 1,114
Domestic Animals and Wildlife -- o --
Measurement Methodology and

Calibration L1.073 1,594 1,176
Totals 3,566 5,006 5,288
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Table 4.7

SUMMARY OF FEDERAL ATRCRAFT NOISE RD&D AQTIVITIES AND RESOURCE ALLOCATIONS

Fiscal Year Funding
(Thousands of Dollars)

Sponsoring
Technical Area Agency 1973 1974 1975 1976
Subsonic Conven- NASA 27,7061° 25,206 6,017 2,703
tional Aircraft DOT 8,176 1,899 a0n -=
Subtotal 35,880 27,103 6,917 2,703
Powered Lift NASA 64,4060 2,082 2,977 2,952
Aireraft por 241 —-= == -
Subtotal 4,647 2,082 2,977 2,952

9

Rotorcraft/VTOL NASA -=" 1,774 2,284 2,29
oo 267 534 675 275
Subtotal 267 2,308 2,959 2,569
Supersonic Cruise NASA 2,0701% 2086 1,49 1,730
Aircraft DCT 316 299 100 -
Subtotal 2,386 7,385 1,590 1,730
General Aviation NASA ' 355 458 996
Subtotal 30 355 448 996
Air Transportation NASA 233, 428 248 227
Sys tems EPA ~= 404 = “=
Subtotal 255 B3z 248 227
Basic Research NASA 10,7651 14,149 13,840 15,269
and Technology DoT 2,830 785 1,282 1,760
___Dop 1,784 1,752 793 1,112
Subtotal 15,379 16,686 15,915 17,141
GRAND TOTAL 58,894 51,751 31,054 28,318

I The NASA funding data included in this table for FY 73 are based on
information supplied to EPA by NASA in December, 1973. The content
of the breakouts by research area is not exactly the same as those
for other fiscal years listed,

2 Fy 73 funding included in Powered Lift Aircraft Noise Technology.

3 Some program activity included here that is listed under Basic
Research and Technology for other fiscal years,

4 EPA FY 74 total includes some funds committed in FYy 73,

3 For FY¥ 73, SL090K of the funds liaced were tor subscnic engine and
nacelle techneology -~ Quiec Engine I,
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Table 4.8

SUMMARY OF FEDERAL AGENCIES' RESOURCE ALLOCATIONS FOR AIRCRAFT NOISE RD&D

Fiscal Year Resources
{Thousands of Dollars)

Agency - 1973 1974 1975 1976
NASA 45,280 46,078 27,304 23,1N1
POT 11,563 2,983 2,282 1,760
bop 2,051 2,286 1,468 1,387
EPA -t 404 -- -

Total 58,894 51,751 31,054 28,318

1 EPA FY 74 total includes some funds committed in FY 73.
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congistent with the decision by FAA to recommend the SAM retrofit alter-
native which limits the necessity for major funding to be applied to
existing commercial fleet noise reduction, Most of the DOT funds in

FY 75 and FY 76 are in the category of basic research and technology and
are applicable to technolopy needs for future aireraft noise regulations.
DOD's program shows a steady decrease in resource allocations during

the FY 73-76 time period. However, most of DOD's resources are committed
to baslic research and technolegy and will also be applicable te support
of future aircraft noise regulations,

4,4  SURFACE VEHICLE NOISE RD&ED

The Federal agencies known to sponsor surface vehicle noise RD&D
activities arc DOT, DOD, EPA, USDA, and NS¥., Table 4.9 i a summary
of the major surface vehicle noise RD&D programs being sponsored by
these agencies, The total noise dedicated resnurces allocated by the
Federal Government peaked at $3,374,000 in FY 74.

The DOT is the principal Federal agency sponsoring surface vehicle
noise RD&D. These activities are primarily concerned with transportation
systems and are associated with three major programs. They are the
Highway Noise Reduction Program, Urban Transportation System Nolse Re-
duction Program, and Conventional Railroad and Intercity Wigh Speed
Systems Program. With emphasis on control of highway noise, the major
efforts have concentrated on the control of heavy-duty truck and bus
noise. Future research efforts emphasize truck tire and engine mech-

anical and combustion noise.

Although the DOT resource allecations to reduce noise from urban
transportation and conventional and high speed railway transportation
syatems are not specifically jdentifiable from within total development
funding, significant nolse RD&D efforts are underway in these nen~noise
dedicated programs. The emphasis is in the development of future mass
transportation aystems. As such, noilse 158 only one of many factors being
considered and is often addressed as a design specification.

The DOD/Army has three RD&D programs concerned with surface vehicle
noise control. They are entitled, "The Conformance with Regulatory
Requirements,"” "Vehicle Signature Reduction Program," and "The Nolse
Reduction Program for U.S. Army Construction Equipment." These programs
are funded by the U,5, Army Tank Automotive Command (TACOM) and the U.S.
Axmy Mobility Equipment Research and Development Center (MERDC) and
address highway and off-highway military vehiclea. The TACOM Conformance
with Regulatory Reguirements Program is directed toward reducing interior
and exterior noise levels of all tactical type military vehicles to meet
miilitary and commernial noise standards. The MERDC Noise Reduction
Program for U.S, Army Conmstruction Equipment was initiated as a rasunlt
of the low noise expogsure level requirements established by the Army
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Table 4.9

SIRDIARY OF THE FEDLMAL SURFACE VENTCLE NOISE RDSD PROLRAMS

Sponsoring

Yiweal Yuar Fouding
Crhennsnds al Dol faes)

Agency Deseriptive Title of Program Irior to 1973 1973 1974 (ent) 175"
not Nighway Neige Reduction 2,060 1,798 Lty 915
Urhan Tranapoktation System Noina
Reduction Progrun - 356 577 “e
Convantlopal Rixilro.-xd & Intercity High
I . Spoud Syatems ’ bkl -~ 150 _ 200
Total DOT 2,066 2,154 2,156 1,135
DOD/ARMY Cenformance with Repulatery Requircments uu s 270 --
Vehicle Stgnhature Reduction 100, 100 95 -
Holsa Reduction I'vegram for U5, Army
Congtruction Veliclea == 369 00 L60
Total DOU/ARMY 100 a4 665 160
EPA Interstate Motor Carrviers - 170 e -
Interatate Rall Carelers L] 199 178 --
New Mediume & Heavy-Duty Trucks - “e -— .-
Total EPA - 369 178 -~
LISDA Reduction of Vehicle fsnowmchile) &
Equipment Nolse Levels fee -- 23 b
Use of Trecy & Shrubs in Noisa pbatement - -~ 20 -
Hoise & Vibration of Off-Roud Eguipment n= 4 28 -
Total USDA - 4 73 k3
NSF Effocts of Bullding & Other Boundaries on
Mator Velicle Nolse - -— 30 -
Nolea & Vibration from Tranaporcacion
Vehicles & Other Machinery - == 272 ==
Total NSF L -~ 302 --
Total FEDERAYL EFFONT 2,106 3,2 3,18 1,338

1 Rasourcus for in-houno research anl noise portions of advanced transportutlon systems daveloprinng

arc ant ipscluded,

2 FY 75 matimates ara known to be inconplace,
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Surgeon General and is concerned with the control of nolse from both
stationary and vehicular construction equipment. The TACOM Vehicle
Signature Reduction program Ls concerned with reducing the nolse sigrasure
detectability of military vehicles for combat purposes, TPortions of this
program are classified, Although no other DOD surface vehicle research
programs were identified, there is evidence that other pertinent noise
reduction programs are being sponsered by DOD, particularly by the Navy
on watercraft, DOD plans Lo continue a similar effort durlng the FY 75
through FY 78 period,

The EPA identified three surface transportafion research programs
which were sponsored in FY 73 and FY 74 to suppovt the Interstate Motor
Carrier, Interstate Rail Carrier, and New Medium- and Heavy-Duty Truck
Regulations. These studies generally involved the determination of the
population impacted by the noise source to be regulated, best available
noise control technology, costs for compliance with the proposed regula-
tions, and measurement methods.for enforcing the regulation,

The USDA sponsors surface vehicle nolse research through the Forest
Service and the Cooperative State Research Service., These programs
are concerned with control of off-road vehicle noise and the use of trees
and shrubs teo abate noise. Only the off-road vehicle noise control re-
search activities of the Forest Service are planned to continue inco the
future. The Cooperative State Research Service will continue to support
nolse resegrch propesed by individual sclentists and engineers.

The NSF aponsors noise research based upon the meries of unsolicited
proposals. Currently, there are two NSF research grants specific to sur-
face vehicle nolse. They are entitled, "The Effects of Bullding and Other
Boundaries on Mator Vehicle Noise'" and "Noise and Vibration from Trans-
portation Vehicles and Other Machinery." A third grant entitled, 'Basic
and Applied Studies of Noise," has a minor portion of the study addressing
gound generation by automotive tire designs.

4.5 MACHINERY NOISE RD&D

Table 4,10 shows the Federal agencles' allocations for machinery
noise RD&D during the FY 73 through FY 75 time peried. A total of
eight Federal agencies, including two components of DOD, are sponsoring
machinery noise RD&D. The Navy's program is the largest, committing.
about 1 million dollars per year, However, the ocutput of this e¢ffort
is classified and is not currently available to the public. The other
agencies together spent in FY 74 a total of more than 2 million dollars
on machinery noise RD&D. The total Federal effort has been In the range
of 2 or 3 million dollars per year for the FY 73 through FY 75 time
period and appeared to peak in FY 74,
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Table 4.10

MACHINERY NOISE RD&D FUNDIMG BY AGENCY
(Thousands of Dollars)

1973 197

DOT/BuMines 337 528
DOC/NBS 138 264
HEW/NIOSH 162 226
NSF 243 356
EPA 60 230
DOD/USK” -- -
Dpob/usA 178 490
CPSC - 70
USDA - 20
Total a72 2,184

1
Projected,

92

1,570

2 This figure does not reflect $60.5K funded in FY 72 for work done

in FY 73.

3 Navy funding for specific RD&D activities in Machinery Noilse can-

not be reported for security reasons,

in this area is about S1 million each year,

ettt A, At i e = ¢
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The current Federal wachinery noise RD&D programs addregs a number
of specific sources of machinery nolse, undertske work in building and
structural transmlssion of nolse, and work toward hetter definition of
the machinery noise problem through development of more accurate and
standardized measurement methodology, The general funding in these areas
is presented in Table 4,11, The majority of funds are spent on control
technology., This observation is further suppoerted by the Navy's milliacn
dollar a year program, most of which goes for source control technology.
It alsc appears that the funds for machinery nolse RD&D peaked in FY 74.
This may not ba sctual, however, due to the uncertainity of the ¥Y 75

data.

The agencies' current invelvement in the three categories of machinery

noise RD&D is shown in Table 4.12. USDA and CPSC are involved only in
measurement or measurement methodology; NSF, DOD and NTOSH are supporting
research in all three areaa, while BuMines, NBS, and EPA are involved in

two catagories,

Table 4.11

- SUMMARY BY AREA OF MACHINERY NOISE RD&D

Funding
{Thousands of Dollars)

RD&D Area 1973 1974 1975

Source Noise Control Technology 529 1,307 1,168
Building and Structural Noise

Transmissaion and Control 162 370 145
Measurements and Measurement

Methodologies 280 507 257

Totals 971 2,184 1,570
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Table 4,12
CURRENT AGENCY INVOLVEMENT IN AREAS OF MACHINERY NOISE RD&D

Area of Involvement

Source Noise Building and Structural Measurements and

Control Nolse Transmission and Measurement
Agency Technology Control Methodologics
BuMines X X
NIOSH X X X
. NSF X X X
Don X X X
NBS X X
EPA X X
CPSC X
USDA ‘ X
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5.0 FEDERAL NOISE RD&D SUPPORTING

STANDARDS AND REGULATIONS DEVELOPMENT AND ENFORCEMENT

5.1 NOISE EFFECTS CRLITERTIA

A summary of the Federal noise effects research funding according to
area of activity is shown in Table 5.1. Except for the allocation of
funds for the support of measurement methodology and calibration, the
current expenditures support the development of criteria for the noise

effects defined in Table 3.1 (p. 13},

Table 5.1

NOISE EFFECTS RESEARCH FUNDING BY CATEGORY

(Thousands of Dollars)’

Category FY 73
Noise-Induced Hearing Loss 1,084
Non-Auditory Health Effects 125
Individual Behavior Effects 381
Noise Effects on Sleep 217
Communication Interference 275
Community or Collective Response 410
Domestic Animals and Wildlife 0
Measurement Methodology and 1,073

Calibration
Totals 3,566

FY 74

1,366
294
jel
254
316
821

0

1,594

5,006

Noise~Induced Hearing Loss - Research on noise-induced hearing losa con-
tinues to be of high importance relative to the developmant of criteria

because it is the one established adverse health effect from noise expo-
sure, To strengthen and/or suppott existing ceriteria, nearly 40 percent
of the total Federal expenditures for effects research is belng spent on
es, Table 5,2

nelse-induced hearing loss during FY 75 by five agenci
summarizes these expenditures,
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Table 5.2

FEDERAL RESEARCH FUNDING FOR NOISE-INDUCED HEARING 1058
{Thousands of Dollars)

Agency FY 73 FY 74 FYy 75
HEW (NINDS) 447 482 1,057
HEW (NIEHS) 224 341 352
HEW (NIOSH) 145 192 199
DOD 248 3ol 301¥%
NSF 20 0 0
EPA 0 50 70

Totals 1,084 1,366 1,979

* DOD FY 75 data estimated the same as FY 74.

Current research in thls area addresses the following:

Croas-sectional studies in various environments (occupational,
military, recreational, etc.).

Relationships between permanent and temporary threshold shifts.
Susceptibility to hearing loss.

Combination of noise and other stressors (work, heat, vibration,
atc, ).

Combination with ototoxic drugs, other ototoxic agents, and
abnormal physiology.

Effects on children.
Impulse noise, intermittent nolse, and high-intensity noise.

Permanent a2ffects of occupational and longer environmental
exposures.

Mechanisms of hearing loss {(biochemical, physiological, ete.).

Hearing protection.
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Non=Auditory Health Effects - Results of existing studies indicate noise
contributes to numerous non-auditory health effects which adversely influ-
ence physical or mental health. Despite many questions which remain
unanswered at the present time regarding the non-auditory health effects
from noise exposure, Federal expenditures in support of thie area of eril-
teria are currently little more than 1 percent of the total effects fund-
ing. Current research in this area is being conducted by three different
agencies which are addressinp the following:

o Worker safety and health,
e Susceptibility to mental and physical illness,
e Cardiovascular and other physiologic changes.

e Effects on the vestibular (sense of balance), cardiovascular (heart
and circulatory), endocrine (internally-secreting glanda), and
neutral systems.

s [Effects on drug uptake.
s Non-suditory physiological system adaptation.

Table 5.3 {8 a summary of current funding for this area.

Table 5.3

FEDERAL RESEARCH FUNDING FOR NON-AUDITORY HEALTH EFFECTS OF NOISE
(Thousands of Dollaras)

Agency FY 73 FY 74 FY 75
HEW {NINDS) 8 68 40
HEW (NIOSH) 108 42 211
noD 10 02 0
EPA 0 186 0

Totals 126 294 61

1 DOD FY 75 data estimated the same as FY 74,

2 2-year project.
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Individual Behavior Effects - Individual beghavior effects are of interest

in a varilety of environments where adverse reflex actions or behavior may
regult in accidents or unfavorable performance. Effects of noise on per-
formance, which 13 considered a highly significant area of study, have

been studied in the laboratory and work environment. However, well-con-
trolled field studies present a real problem in the evaluation of the effects
of noise on human performance. Of the current fiseal year support, only

9 percent of these funds are directed toward individual behavior effects.
Table 5.4 i5 a summary of the expenditures by agency in this area. Current
research in this area is conducted by five agencies addressing the

following:

& Annoyance factors.

® Performance capability.

& Startle effects on performance.
# Adaptation to neolse.

# Measures of aversivensas and annoyance,

Table 5.4

FEDERAL RESEARCH FUNDING FOR INDIVIDUAL BEHAVIOR EFFECTS OF NOISE
(Thousands of Dollars)

Agency FY 73 FY 74 FY_75
HEW (NIOSH) 0 28 0
1OD 233 166 166%
Dot 50 0 0
EPA 0 50 135
DOC (NBS) 98 117 142

Totals 381 361 443

% DOD FY 75 data estimated the same as FY 74,
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Nolse Effects on Sleep - Sleep disturbance is often considered the prinei-
pal reason given for noise annoyance. Most of the existing data in this
area are based on laboratory experiments that involve few subjects and
responses are evaluated in terms of physiclogical measurements. Only
about 3 percent of FY 75 funding is being devoted to this critical area
by two agencies as shown in Table 5.5,

Table 5.5

FEDERAL RESEARCH FUNDING FOR NOISE EFFECTS ON SLEEP
{Thousands of Dollars)

Agency Fy 73 FY 74 FY 75
NASA 217 254 142
EPA 9 -9 BY]

Totals 217 254 159

Communication Interference - Noise can interfere with speech by changing
its perceived quality, shifting lts apparent location or loudness, or by
making it partially or completely inaudible. Speech 1s considered a major
activity of Lmportance in identifying levels of noise necessary to pro-
tect public health and welfare. The avallable knowledge in this area is
still rather limited, The current Federal research in cemmunication inter-
ferance by noise is conducted by four agencies (Table 5.6). The expendi-
tures make up 6 percent of the effects funding.

Table 5.6

FEDERAL RESEARCH FUNDING FOR COMMUNICATIONS INTERFERENCE OF NOISE
{Thousands of Dellars)

Agency FY 73 FY 74 FY 75
HEW (NINDS) 79 140 100
DOD 124 109 109#
EPA 0 59 87
bo1 (BuMines) 12 _8 _0

Totals 275 316 296

+ DOD FY 75 data estimated the same as FY 74.
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Community or Collective Response - The second largest portion (22 percent)
of the current Federal noise effects research expenditures is in support
of community er collective response research. Although much has been
done to relate noise and annoyance, mecst of the work has been related

to conventional aircraft operations., Four agencies conduct research in
this area (Table 5.7).

Table 5.7

FEDERAL RESEARCH FUNDING FOR COMMUNITY OR
COLLECTIVE RESPONSE TO NOISE
(Thousands of Dollars)

Agency FY 73 FY 74 FY 75

DOD 32 0 0%
NASA 378 491 654
] DOT 0 130 50
; HUD _0 200 410
Totals 410 821 1,114

% nOD FY 75 data estimated the samwe as FY 74.

Measuremont Methodology and Calibration - Over 18 percent of the cur-
rent expenditures for noise effects research ls applied to this cate-

5 gory, This research im conducted to support noise health effects

1 rasearch, support implementation of noise control legislation, and
meintain a defensible posture regarding measurement technelogy. Six
agancies conduct research in this important area as shown in Table 5.8.
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Table 5.8

FEDERAL RESEARCH FUNDING FOR NOLSE MEASUREMENT METHODOLOGY
AND CALIBRATION
(Thousands of Dellars)

Agency FY 73 FY 74 FY 75
HEW (NIOSH) 63 96 108
LoD 337 604 6l4%
HUD 117 438 50
EPA 24 32 0
LOI (BuMines) 0 15 0
nASA % 409 _ 404

Totals 1,073 1,594 1,176

* Estimated,

2.2 AIRCRAFT NOISE

Federal aircraft noise RDAD can be assoclated with support of and
modification to existing standards and regulations and development and
demonatration of technology for future regulations, Table 3.2 (p, 16}
gave the major nolse source categories for alrcraft and Table 3.7 (p. 24)
provided a summary of the status of existing aircraft nolse standards
and regulations and those in the process of being promulgated. Table
5.9 4lluptrates the distribution of Federal RD&D that supports (1)
existing regulations, (2) technology demonstratien for future regulation,
snd (3) research to develop technology for future regulations, When the
noise source categories covered in these programs are considered, a
comparison of Tables 3,2 (p. 16}, 3.3 (p. 17), and 5.9 provides a prelim-
inary underatanding of how Federal aircraft notse RDAD relates to major
aircraft noise mource categories, existing standards and regulations, and
development of technology for future standards and regulacions.

The Federal RD&D supporting existing and future aircraft noise atan-
dards and regulations is summarized in Table 5.9 for fiscal years 1973
through 1976. Major activity supporting existing regulations has been
conducted by DOT/FAA and NASA. Programs in this category are primarily
concerned with the question of retrofitting older aircraft of the current
commercial fleet which were not initially included in provisions of FAR
Part 36 (Sea Table 3.7, p. 24). These queations are being resolved and,
ad a result, funding for these activities terminates in FY 75,
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Table 5.9

FEDERAL RD&D SUPPORTIMNG EXISTING AND FUTURE AIRCRAFT
NOISE STANDARDS AND REGULATIONS

Federal RD&D Support

Supporting Existing
Regulations

9¢

| Demonstrations Supporting
| Future Regulatioms

\

|

- Research Supporting
Future Regulatiocns

Sponsoring Agency

NASA
DOT/FAA
EPA

NASA
DOD

NASA
DoD
DOT/ONA

Total

Total

Total

Fiscal Year Funding
(Theugands nf Dollars)

1973 1974 1975 1976
28,170 25,209 5,905 .-
8,492 2,198 1,000 -~
- 404 - .-
(36,662) (37,8117 (6,905 ()
- 3,386 4,626 7,745
- 500 675 275
- 17,483 16,773 17,426
- 1,786 1,282 1,112
- 785 763 1,760
Y (70,054 (1B,B48) (Z0.298)
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The table also shows the level of Federal funding for demonstrations
which support development of future standards and regulations for varlous
aircraft noise source categories, These programs are sponsored mainly by
NASA and DOD. Tt can be observed that while funding for support of exlst-
ing regulation decreases, funding for demonstrations to support future
regulations 1a increasing and reaches about $8 million in FY 74.

The third section of Table 5.9 summarizes the Federal funding for
basic wvesearch and technology development that is applicable to develop-
ment of new standards and regulations. This includes modification to
existing standards and regulations by lowering permissible noise levels
and inclusion of additional wajor mource categories. Total funding by
NASA, DOT and DOD is relatively constant through fiscal,years 1974, 1975,
and 1976. The data for FY 76 are based on the agencles' projections aund
are subject to change in the process of refining program plans,

5.2.1 Support of Existing Standards and Regulations

The status of existing standards and regulations is summarized in
Table 3.7 (p. 24). The Federal programs that support these standards are
summarized in Table 5,10, In the €irst part of the table, those programs
associated with aircraft type certification are listed and in the second
part of the table, the activitles related to aircraft operational proce-
dures are given., The REFAN program conducted by NASA accounts for a great
percentage of total funds supporting type certification, This program
wae initiated to develop and demonstrate retroflt kits for older, in-
service turbojet ailrcraft and is scheduled for completion in FY 75. The
retrofic feasibility for commercial jet aircraft conducted by the FAA
under their Source Noise Reduction Program is being completed in FY 75,
The FAA has recommended implementation of the Sound Absorbing Materials
(SAM) retrofit altermative.

The major program that relates to f£light procedures, Noise’Reduc-
tion Flight Experiments, ia being conducted by NASA and is scheduled
for completion in FY 75, These activities are related to the f£light pro-
cedures tules and regulations tabulated in Table 3.7 {p. 24).

5.2.2 Demenstrations Supporting Future Repulations

Federal programs which will provide demonstrated technology to sup- :
port the vregulatory process for various aircraft source types are listed :
in Table 5,11. The aircraft source types included in these programs are:
wide body turbojets, STOL, VIOL, powered-lift and rotoreraft, including i
helicopters. 4 program to demonstrate a quiet, clean, general aviation :
turbofan engine is scheduled to be initlated in FY 76, Total funding for
demonsetration programs supporting future regulations is expected to
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Tyble 5,10

FEDERAT, RD&D SUPPORTING EXTSTING AIRCRAFT
NOISE STANDARDS AND REGULATIONS

Sponsoring

Fiscal Year Funding

(Thousands of Dollars)

Regulation/Standard Deseription Title of Program Apency 1973 1974 1975 1976
Alrcraft Type Certi- REFAN TFROGRAM NASA 2&,&63* 20,803 2,514 -
ficationIncluding
FAR Part 36, NIRM Source-Hoise Reduction DOT /FAA 8,176 1,899 200 -
T4-14, NFRM 73-26,
ANTRM 73-32 Short Haul Transportation NASA - 180 ~ -
Systems Analysis
Alrcraft Noise Systems Studies EPA - 404 - -
Aerodynamics and Crash NASA - 95 - -
Worthiness
General Aviation Technology NASA - 260 4,618 -
Alvcraft Flight Source and Operational Sonic DOT/FAA 318 299 100 -
Procedures Includ- Boom Reduction
ing AC 951-39, ANPRM
74-12, AC 90-59, Noise Reduction Flight NASA 3,405 3,600 1,380 -
AC-91-36, TAR Experiments
Part 91
Terminal Configured Vehicle NASA 302 271 1,563 -
Operating Systems Experiments
_Total 38,392 27,811  ©,905 -

* This figure includes funding prior to and including FY 73,

T -t weraw A
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Table 5.11

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS SUFPORTING FUTURE ALRCRAFT
NOISE STANDARDS AND REGULATIONS

Alrcraft Type Source

Fiscal Yean Funding

Wide Body Turbojet

STOL
STOL

sToL (Powered lift)

SToL (Powered 1lift)

STOL

vIoL

VIOL

Rotorcraft

Rotorcraft

General Aviation
Alrcraft

Sponsoring  (Thousands of Dollara)
Descriptive Title of Program Agency 1974 1975 1976
Advanced Acoustic Composite NASA 530 560 1,090
Nacelle Program
Advanced Powered Lift Alrcraft NASA 310 1,480 1,470
Augmentor Wing Flight Experiment NASA 160 - -
Quiet Clean Short Haul NASA 167 840 825
Experimental Engine (QCSEE)
Qulet Propulsive Lift NASA 1,310 - -
Technology
STOL Operating Systems Experi- NASA 135 657 657
ments
VIOL Qperating Systems Experil- NASA - 624 624
ments
Tilt Rotor Research Aireraft NASA 274 - -
Rotor Systems Research Alrcraft NASA 500 - -
DOD 500 675 275
Rotor Systems for RSRA NASA - 465 470
Quiet, Glean, General Aviation NASA - - 536

Turbofan (QCGAT)
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Table 5,11

FEDERAL NOISE CONTROL DEMONSTRATION FPROGRAMS SUPPORTING FUTURE AIRCRAFT
NOISE STANDARDS AND REGULATIONS

(Corcluded)
Fiscal Year Funding
Sponsoring (Thousands of Dollars)
Adrcraft Type Source Descriprive Title of Program Agency 1974 1975 1976
General Aviation General Aviation Technology NASA - - 460
Alrcraft
CToL Terminal Configured Vehicle NASA - - 1,613

Operating Systems Experiments

Totals 3,886 5,301 8,020
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double in FY 76 compared to FY 74. Except for DOD involvement in one
rotorcraft program, all programs are heing conducted by NASA,

5.2.3 Research Supporting Future Standards and Regulations

The Federal aircraft noise research programs which can he assoclated
with development of technology to support future regulations, fncluding
the lowering of permissible noise levels within existing regulations, are
summarized in Table 5,12, These programs deal with the fundamental
mechanisms of noise genevation and prediction in propulsion, airflow-
surface interaction including alrframe aerodynamic noise, and rotors and
propellors. COther programs involve structural response, sound propaga-
tion and systems studies for future subsonic, transonic and supersonic
aircraft. The outcome of these programs governs the future level of noise
control, For example, contrel of aircraft approach nolse below FAR 36

"winue 10 dB depends on reducing airframe aerodynamic noise, Note that

NASA has a program addressing this problem.

While DOT and DOD have specific research programs, NASA has the
most comprehensive coverage of all major noise source categovies, About
90 percent of all research to support future regulations is being con-
ducted by NASA.

5,3 SURFACE VEHICLE NOISE

The Federal surface vehicle RDAD activities can be related to sup-
port of existing or future regulations., Specifically, the Federal pro-
grams can be identified with the development and/or enforcement of exist-
ing or proposed surface vehicle noise regulations and with research and/
or demonstration of surface vehicle noise control which could provide the
basis for future regulatioms, Such an analysis allows a comparisen of
major surface vehicle nolse source candidates identified in Table 3.4
{p. 18) with those sources which have bean or/sre being addressed in the
Federal surface vehicle noise RD&D activities. This comparison will pro=
vide the basis upon which conclusions and recommendations can be made
concerning the current Federal surface vehicle noise RD&D activities,

The Federal surface vehicle RDAD resource allocations supporting the
development and/or enforcement of existing or proposed standards and
regulations (listed in Table 3.8, p. 26) are summarized in Table 5,13,
Through FY 75 the Federal Government has committed an estimated $4,788,000
for RD&D supporting surface vehicle noise standerds and regulations. Of this
almost 70 percent was allocated to RDAD supporting standards and regula-«
tiona development. The peak in the Federal commitments for RD&D support
of both regulations development and enforcement was in FY 73 when over 40
percent of the total resources during the FY 73 through FY 75 was alloca~
ted. The two agencies sponsoring this research were DOT and EPA.
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Aircraft Type Source

Table 5.12

NOISE STANDARDS AND REGULATIONS

Descriptive Title of Program

All Aiveraft Types
All Aircraft Types
CTOL
All Aircraft Types
CTOL
CIoL
CIOL
CTOL

Rotorcraft

VTOL

Supersénic

Supersonic

Basic Noise Research

Noise Technology and Prediction
Alrframe Aervodynamic Noise
Acceptance of Alrcraft Operations
Jet Noise Research Program
Propulsion Neise Reduction
Alrflow Surface Intersction

Structural Response and Sound
Propagation Programs

Advanced Rotorcraft Aerodynamic
Technology

Advanced VTOL Alrcraft Aerodynamic
Technology

Propulsion Technology

Aerodynamic Performance

FEDERAL RESEARCH PROGRAMS TO SUPPORT FUTURE AIRCRAFT

Figcal Year Funding

Spongoring (Thousands of Dollars)
Agency 1974 1975 1976
NASA 3,994 3,461 3,700
NASA 9,354 8,733 8,790
NASA 801 1,646 1,779
NASA (1,154  (1,200)  (1,458)
DOT/ONA 785 1,282 1,760
DoD 563 271 400
DoD 272 75 125
DOb 917 447 587
NASA 920 1,045 1,040
DOD 34 - -
RASA 80 130 160
NASA 1,422 1,233 1,360
NASA 664 257 370
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Adreraft Type Source

FEDERAL RESEARCH PROGRAMS

CTOL

CIOL

C/ETIOL

Supersonic & CILOL

Table 5,12

NOISE STANDARDS AND REGULATIONS
{Concluded)

Sponsoring

TO SUPPORT FUTURE AIRCRAFT

Fiscal Year Funding
(Thousands of Dollars)

Degcriptive Title of Program Agency 1974 1975 1976

Analysis of Future Civil Trans- NASA 88 168 147
portation Systems and Concepts

High Transonic Speed Transport NASA 16 80 80
System Study

Subsonic/Transonic/C/RTOL, Trans- NASA 110 - -
port Technology Systems & Design
Studies

Subsonic/Sonic Transportation NASA 34 - -
Technology Propulsion Studies

Totals 20,054 18,848 20,298
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Table 5,13

FEDERAL NOISE RD&D SUPPORTING THE DEVELOPMENT AND ENFORCEMENT OF
EXISTING SURFACE VEHICLE STANDARDS AND REGULATIONS

Fiscal Year Funding
(Thousands of Dollars)

Sponsoring
Federal RD&D Support Agency Prior to 1973 1973 1974  (est) 1975% Total
Development of Standards DOT 1,589 892 292 200 2,973
and Regulations EPA - 170 178 + 348
(Totals) (1,589) (1,062) (470) (200) (3,321)
Enforcement of Standards DOT (Totals) (199 ( 868) {350) {50) (1,467)

and Regulations

GRAND TOTAL 1,788 1,930 820 250 4,788
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However, DOT was the only agency providing research and technology sup-
porting both development and enforcement of standards and reguiations,
DOT's commitments were $4,440,000, almost 93 percent of the total Federal
allocations.

The Federal resource allocations which are considered to be appli-
cable to future standards and regulations are shown In Table 5,14, The
total amount allocated through FY 75 was $5,297,000, the same order of
magnitude as that for RD&D supporting existing standards, Of this,
approximately 60 percent {8 for RDAD programs which are designed to
yield demonstrated noise control technology or techniques, awd the remafin-
ing 40 percent for research into the fundamentals of noise generation,
mesaurement, and control. The total RD&D supporting future regulations
is shown to peak in FY 74 at §2,554,000, accounting for just over 48
percent of the estimated total through FY 75,

The agencles sponsoring RDSD applicable to future surface vehicle
standards and regulations are DOT, DUD, NSF, and USDA, DOT is the major
contributor, allocating an estimated $3,270,000 or almost 62 percent of
the total Federal RDAD resources for future surface vehicle regulations,
Based on the diatribution of resources, DOT places almost equal emphasis
on research and demonstration programs. DOD places most of its emphasis
on demonstration programs, DOD's total allocation to RD&D supporting
future regulations is $1,609,000, or just over 30 percent of the total.
USDA and NSF together contribute §418,000 to the total with USDA alloca-
ting all of its resources to demonstration programs and NSF assigning all
ite resources to research,

Through FY 75 the Federal Government has allocated at least $10,085,000
for RD&D to support surface vehicle (principally transportation) standards
and regulations, Of the total, 54,788,000 or about 48 percent has been
devoted to support of the development and enforcement of exlsting stan-
dards and regulations. The remaining $5,297,000 (52 percent) can be
assigned to Federal RD&D to support the development of future standards
and regulations. Of the four agencies sponsoring surface vehicle RD&D,
DOT is the principal agency, allocating $7,710,000 or over 76 percent af
the total, DOD sponsora the second largest amount of surface vehicle noige
RD&D, having committed a total of §1,60%9,000 through FY 75. Together, DOT
and DOD account for almost 98 percent of the total Federal allocations.
Table 5.15 identifies the manner in which the major sources of surface.
vehicle noilse 1s being addressed by the current Federal RD&D programs.

5.3,1 Development of Existing Regulations

The Federal RD&D programs which have supported the devalopment of
existing or proposed surface vehicle-related noise standards and
regulations are identified in Table 5.16, The majority of this Federal

b5
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Table 5,14

FEDERAL NOISE RD&D FROVIDING SUPPORT FOR FUTURE SURFACE VERICLE
NOISE STANDARDS AND REGULATIONS

Fiscal Year Funding
(Thousands of Dollars)

Federal RD&D Support _Sponsoring Agency Prior to 1973 1973 1974 (est) 1975 Totals
Noise Control Demonstration DOT 159 183 1,079 390 1,811
for Future Standards and
Repulations boD - 584 570 160 1,314
USDA - 4 73 39 116
{Totals) {159 {771y (1,722) (589) (3,241)
Research for Future
Standards and Regulations boT 119 410 435 495 1,459
s} 100 100 95 - 295
NSF - 510 302 - oz
(Totals) (219} (510) (832) (495) (2,056)
GRAND TOTALS 378 1,281 2,554 1,084 5,297

e
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Table 5,15

SUMMARY OF FEDERAL SURFACE VEHICLE NOISE RD&D SUPPORT OF
FEDERAL SURFACE VEHICLE STANDARDS AND REGULATIONS

Regulations Fedeval RDSD Programs
Sources Existing Proposed Demonstration Research
Highuays?Z X X X
Railways2 X X
Highway Vehicles:
Medium- & Neavy-Duty X X X
Trucks
Truck Tires X X
Motorcycles X
Buges X ' X
Automobiles
Automobile Tires? X
Light Trucks
Construction Vehicles:
Dozers (Tracked & Wheeled) X X
Loaders (Tracked & Wheeled) X X
Graders X
Recreationel Vehilcles:
X

Snowmobiles
Motoreyeles (off road)
Motor Boats

Railway Vehicles:

Railroad Locomotives X X
Railroad Cars X
Rapid Rail Transit X X

1 Some of the DOD research is classified.

2 Net identified by EPA as a major nolse source candidate.
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Table 5,16

FEDERAL RD&D SUPPORTING DEVELOPMENT OF EXISTING
SURFACE VEHICLE NOISE STANDARDS & REGULATIONS

Fiscal Year Funding .
Sponsoring {Thousands of Dollars) 1
Prior teo 1973 1973 1974 (est) 1975

Regulation/Standard ‘ Descriptive Title of Program Agency
All Surface Transportation Magnitude of Transportation DaT ++ - - --
. Noise General & Potential
' Abatement
Trucks {(exterior) Quiet Truck Program DoT 1,046 100 100 -
f
: Truck/Bus Retrofit DOT -- 450 72 -
5 & Exhaust/Intake Mufflers DOT 75 28 - -
Truck Neise Handbook DOT -- 15 20 -
Truck Tire Noise Study DOT 468 100 100 200
Interstate Motor Carrier EPA - 170 + +
Regulation .
New Medium-& Heavy-Duty Truck EPA -- -- 178 +
Regulation
{Toral) (1,589) (863} (470) (200)
Trucks (interior) In-Calb Noise Tests DoT . - - -
Highways Development of Highway Noise DOT + + + -

Standards PPM §0-2

I o BRI JIWIAY 2DOG
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Table 5.16

FEDERAL RD&D SUPPORTING DEVELOPMENT OF EXISTING
SURFACE VEHICLE NOISE STANDARDS & REGUIATIONS

{Concluded)
Figcal Yeor Funding
Sponsoring {Thousands of Dollars)
Regulation/Standard Descriptive Title of Program Agency Prior to 1973 1973 1974 (est) 19750
Railway Carriler Mesgurement of Railroad Nolse bnor -+ + -- -
Interstate Rall Carrier EFA - 199 - -
Regulation

1 FY estimatea known to be inec;mplete.

+ Primarily an in-house effort,

++ .Program not dedicated to surface vehicle nolse, resource alloeations not available,
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effort has been to establish demonstrated control metheds for nolse emitted
externally and at low speeds from existing and new medium- and heavy-duty
trucks used in interstate commerce. These trucks are considered o he the
major environmental surface vehicle noise source, In additlion te external
truck noise, there has been RD&D to support the motor carriler safety regu-
lations limiting operator exposure to interior noise levels,

DOT in-house research provided informatien that was incorporated in
the highway nolse control standards and procedures regulation which pro-
vides guidelines for planning and design of highways, Other Federal
RDP&D programs provided support for the interstate rail carrier regulations
which placed noilse limitations principally on the locomotive. It should
be noted that some of this work was not dedicaced to raillway carrier noise.

5.3.2 Enforcement of Existing Regulations

The Federal research programs supporting the enforcement of existing
regulations are listed in Table 5,17, By far the emphasls in the Federal
effort has been in training and development of measurement and predictien
tools and techniques for enforeing the highway and motor carrier truck
nolse regulatlons. Portions of Federally sponsored research has been
identified with the enforcement of the Interstate rail carrier regulation.

5.3.3 Demonstration Programs for Future Regulatilons

There are a number of Federal RD&D programs which are designed to
provide demonstrated noise control technology and/or techniques and thereby
have potential for providing a basis for future surface vehicle noise.
source standards and regulations, These studies encompass a broad range
of surface vehicle sources of noise, including highways, railways, high-
way and off~highway vehicles, and railway vehicles, Table 5,18 identi-
fies the current Federal demenstration programs in each of these source
categories.

The programs addregsing highway nolse are principally concerned with
the demonstration of the effectiveness of noise control through the use
of various barriers and highway design tools and techniques. For railuway
nolse, the principal efforts in the Federal programs have been to deter-
mine the nolise elimate of existing raill transit systems. However, one
program is designed to demonstrate the effectiveness of retavder barriers
to control noise from railroad yards.

For support of future highway vehicle regulations, the interior and
exterior noise levels of many military fleet vehicles have been measured.
Included in this work have been measurements of the.component noise sources
of a cargo truck and noise levels of non-directional cross country and new
military tires. Other related programs have involved the measurement
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Table 5.17

FEDERAL RESEARCH PROGRAMS SUPPORTIKG REéULATIONS ENFOR CEMENT

Fiscal Year Funding
(Thousands of Dollars)

Sponsoring . :
Regulation/Standard Degcriptive Title of Program Agency Prior to 1973 1973  1974({esty 1975
Trucks & Highway Highway Noise Enforcement poT -- 450 70 -
Training and Equipment
Roadside Enforcement Sites DoT - -- 100 50
BMCS Training/Equipping DOT - - .- -
PI'M 90-2 Training Manual & Course DOT -— 132 + +
NCHRP Project III DOT 120 120 180 -
Scale Modelling Highway Noise Dot 79 - - -
Scale Modelling Urban Traffic Dot L 112 - -
Noise
FIWA Highway Design Manual ‘DT - 54 - -
Railway Joint DOT/AAR Noise Research DOT -- - - -
Total 199 868 356G 50

1L FY 75 estimates known to be incomplete,

"+ Primarily an in-house effort.




Surface Vehicle
Noise Source

Highways:

~
k>

Railways:
Rapld Rail Transit

Table 5.18

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS
SUPPORTING FUTURE STANDARDS AND KEGULATIONS

Fiscal Year Funding
{Thousands of Dollars)

Sponsoring -
Deseriptive Title of Program Agency Prior to 1973 1973 1974 (est) 1975+
Rarrier Parametrics DOT + + 50 +
Highway Barrier Effectiveness Dot 43 7 - —
Acoustic Materials Applications DOT . - 115 110
Conmunity Noise Study DOT 16 20 20 —
Traffic Noise Study DOT 43 a7 37 -
The Use of Trees & Shrubs in USDA - - 20 -
Koise Abatement
(Total) (102} (84)  (252) a1
In=Service Noise .Abatement DoT Sap below
Test Evaluation?
Rapid Transit System Nolse poT + - - -
Environment
New York City Transit System DoT - - 125 -
Study
Chicago Transit Authority DOT - - 60 -
Studies
Other Transit Authority DOT 120 -
Studies

————— n
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Surface Vehicle
Noise Source

Highway Vehicles:

EL

Military

Truck Tires

Passenger Car
Tires

Buses

Table 5,18

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS
SUPPORTING FUTURE STANDARDS AND REGULATIONS

(continued)
Fiscal Year Funding

Sponsoring (Thousands of Dollars)

Descriptive Title of Program Agency Prior to 1973 1973 1974 (est) 1975i
Joint DOT/AAR Nolse Research? DOT See below
{Total) (&3] =) (305) (-~}
Conformafice with Regulatory non -- 215 270 --
Requirements
Truck Tire Noilse Study DoT -~ we —--
Passenger Car Tire Nolse pot - 3 + -
Purchase Specifications - BOT - - 22 --
Transit Coaches
Translt Bus Noise Reduction DOT - 26 - -
Potential
Truck/Bus Retrofit DOT - - -
Transbus Program DoT - i s T

(Total) (++) @44)  (292) (+)
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Table 5.18

EEDEBAL NOISE CONTROL DEMONSTRATION PROGRAMS
SUPPORTING FUTURE STANDARDS AKD REGULATIONS
(coutinued)

Fiscal Year Funding
Sponsoring (Thousands of Dollars)
hgency Prior to 1973 1973 1974 (est) 1975+

Surface Vehicle
Noise Source

Descriptive Title of Frogram

Off-Highway Vehicles:

Construction & Construction Equipment DOT -- -- 50 .~
Highway Mainten- Mufflers
ance
Construction Bquipment DOT 57 90 80 80
Standards
Nolse Reduction Program DoD -- 369 300 160
for U.§. Army Construction
Vehicles
Farm Equipment Noise Vibration of Off-Road USDA -- 4 28 e
Equipment
Snowmobiles Reduction of Vehicle & USDA -~ - 25 39
Equipment Nolse Levels
(Total) GN %)) (%83) Y0



Table 5.18

FEPERAL NOISE CONTROL DEMONSTRATION PROGRAMS

SUPPORTING FUTURE' STANDARDS AND REGULATIONS
(concluded)

Fiscal Year Funding
Sponsering __(Thousands of Dollars)

Surface Vehicle 1
Noise Scurce Descriptive Title cf Program Agency Prior to 1973 19731 1974 (est) — 1975
Railway Vehicles:
Locomotives Joint DOT/AAR Noise Research 2 DoT - -- 150 200
Rapid Rail In Service Noise Abatement DOT -- -- 250 -
‘Transit Test and Evaluation
b State-of-the«Art Car DoT ++ ++ ++ ++
New System Specifications=~ oT +b + ++ +
Capital Grants
{Total) : (++) (++) (400) (200)
GRAND TOTAL 159 771 1,722 589

1 FY 75 eatimates known to be incomplete.
? This program is multifaceted and has potential applications to many aredas.

+ Primarily an in-house effort.
4+ Not dedicated to surface vehicles noise, resource allocations not available,




of the noise levels of truck and passenger car tires. Although not all
programs are specific to noise, there i1s a major Federal effort which
is designed to preovide demonstrated noige control technology for highway
buses.

Of f-highway surface vehicle noise sources are currently receiving
the greatest noise dedicated emphasis in the Federal demonstration pro=
grams, Off-highway vehileles receiving the most attention are thase uged
in conastruction, Specifically, low-noise mufflers and cooling system
technology for medium- and heavy-duty trucks are heing examined for
applicatiens to diesel-powered construction equipment, 1In addition, a
number of military construction vehicles, including wheeled and crawler
tractors, graders, loaders, rough terrain fork 1ifts, and a warehouse
fork 1ift have been atudied to demonstrate control technelogy te reduce
the driver noise exposure and external ncise emissions. Other Federal
programs are addressing the control of noise from snowmobiles and farm

equipment,

For rallway vehicles there are major Federal efforts directed
toward the demonstration of nolse control techniques; e.g., resilient
wheels and fastners, and other control technology for transit syetem
noise through in-service testing and new system specifications. Another
multifaceted Federal program includes the identification and characteri-
zation of locomotive noise and component noise sources under various

operating modes,

5.3.4 Research Programs for Future Regulations

The Federal surface vehicle noise research programs which have been
identified for support of future standards and regulations are llsted in
Table 5.19. These programs are distingulshed by thelr consideration of
the fundamentals of noise generation and control and therefore have poten-
tial for identifying the limits to nolse control methods and technology.
Tn addition, the results of these programs will also ald in establishing
the ultimate goals for surface vehicle noise sources control.

The emphasis in the Federal surface vehicle research activities is
in transportation vehicles. However, there are significant efforts iden-
tified which address the transmission of nolse from highways and urban
areas and the silencing of military vehicles ugsed in trangportation and
construction, For highway transportation vehicles, the major efforts are
concerned with component sources of medium- and heavy~duty truck noise.
For rall transportation vehicles, the emphasis is in noise generated by
wheel/rail interaction and in tracked rapid transit systems for the

future.
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FEDERAL RESEARCH PROGRAMS TO SUPPORT FUTURE SURFACE VEHICLE

Surface Vehicle
Noigse Source

Highways

Transportation
Vehicles

£L

Military Trans=~
portation and

Table 5.19

NOISE STANDARDS AND REGULATIONS

Descriptive Title of Program

Effects of Buildings and
Other Boundaries on Motor
Vehicle Noise

Noise and Vibration from
Transportation Vehicles &
Other Machinery

Vehlicle Signature Reductiun2

Construction Vehicles

Trucks

Rapid Rail Transit
Vehicles

Truck Tires Noise Basie
Researxch

Engine Nolse Support
Basic Engine Noise Reduction

Wheel/Rail Noise & Vibration
Study

Elevated Structures Noise
Vibration

Fiscal Year Funding

Sponsoring (Thousands of Dollars) r
Agency  Prior to 1973 1973 1974 (est) 1975°
NSF -- - 30 --
NSF .- - 272 -
BOD/Army 100 100 95 -
poT 119 -- 150 250
DOT -e 80 40 -~
oT -- ~- 245 245
DoT - 184 -- .
DoT - 146 - .-
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Table 5.19

FEDERAL RESEARCH PROGRAMS TO SUPPORT FUTURE SUHFACE VEHICLE
NOISE STANDARDS AND REGULATIONS

{concluded)
Fiscal Year Funding
Surface Vehicle Sponsoring (Thousands of Dollars) <
Noilge Source Deseriptive Title of Program Agency Prior to 1973 1973 1974 (est) 1975
Future Transit Personal Rapld Transit Program DOT -+ ++ ++ =+
Systems
Linear Induction Motor nor +t ++ ++ 4+t
Research Vehicle
Magnetically Levitated DOT - -- + +
Research Vehicle
Tracked Aixr Cushion Research DoT ++ + - ++
Vehicle
Screech Loop-Pueblo Facility DOT ¥ + -+ s
Dugl Mode Program DOT - -- 4+ =
Totals 219 510 832 495
1

2 FY 75 estimates known to be incomplete,
This is a classified military program.
+ Primarily in~house effort.
++ Program not dedicated to noise, resource allocation not available.
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5,4 MACHINERY NOISE

Federal machinery noise RD&T} can be identified which has supporied
the development of the proposed regulation for new portable air compressora.
The remainder can be assceciated with support of future standards and regu-
lations and can be classified as elther research to develop new or advanced
noise control technology or RD&D to demonstrate available technology.
Table 5,20 summarizes the Federal expenditures in each of these catcgorles
for FY 73 - FY 75. In FY 73 -~ 75, the Federal Government spent ahout
$4,725,000 for RD&D 1in machinery noise.” OF this total $388,000, or 8
petcent, was expended on RDAD which has supported the EPA proposed nolse
standard for new portable air compressors; $705,000, or 15 percent of the
total, supported research to develop advanced technology for noise control;
and the remaining $3,632,000, or 77 percent of the total, went toward
demonstration of available technology,

Table 5.21 summarizes the Federal machinery noise RDAD in FY 73 -
FY 75 which addresses candidates for identificarion as major sources of
environmental noise {identified in Table 3.5, p. 19). These activities
accounted for $1,431,000, or 30 percent of the total Federal wachinery
nolse RD&D expenditures during that period. EPA 1s expected to identify
two of these sources, lawnmowers and pneumatic and hydraulic teols, as
major noise sources in the near Euture. In the case of lawnmowers, the
activity involves enly the development of a measurement methodology. It
should alsa be noted that the work on saws and home appliances is research
on fundamental noise generation and control.

5.4.1 Development of the Proposed Regulations

The Federal research activities which have supported the development
of the EPA proposed nolse emission standard for new portable air com-
pressors ave identified in Table 5.22. The majority of this RD&D was
sponsored by EPA to develop information on cost, technology, and measure-
ment methodology in direct support of the development and enforcement of
the standard, The U. §, Army's Mobilicy Equipment Research and Develop-
ment Center (MERDC) sponsored the only Federal RD&ED which demonstrated
avallable control technology for a portable air compressor (600 CFM). EPA
also supported other related research on construction slte nolse to
develop information from which EPA-identified portable air compressors
as a major source of conatruction site noise (along with medium- and heavy-
duty trucks).

* This total does not reflect about §1 million speat annually by the
V. 8. Navy for machinery noise RD&D., The Navy program which is
directed toward quiet ships is clazsified,
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Table 5.20

SUMMARY OF FEDERAL MACHINERY NOISE RDAD PROPOSED
AND FUTURE STANDARDS AND REGILATIONS

Fisecal Year Funding
{Thousands of Dollars)

Federal RD&P Support 1973 1974 ‘1475 Total
Proposed Portahle Afr 158 230 0 388
Compressor Regulation
Research on Advanced Noise 243 423 39 05
Control Technology for
Support of Future Standards
N and Regulations
: RD&D which Provides Demonstrated 570 1,531 1,531 3,632
! Noise Control Technology for
Support of Future Standards
[ and Regulations
*
Torals 971 2,184 1,570 4,725

*
These totals do not reflect the $1 million Navy RD&D program to quiet
ships., Details cannot be reported for security reasons,
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Source

Lawnmowers

Prneumacvic and
Rydraulic Tools

Generators
Pumps
Rock Drills

5
Saws

* Alr Conditioners

Home Appliancesﬁ

1
2
3
4
5
6

are discussed in

Table 5,21

SUMMARY OF FEDERAL MACHINERY NOISE RD&D ON
MAJOR NOISE SOURCE CANDIDATES

Fiscal Year Funding

Sponsoring (Thousands of Dollars)

Demonsgtration Resgearch Agency 1973 1874 1975 Totals
'S cPse T 0 15
X EPA, BuMines 157 152 200 509
X DOD/USA/MERDG 80 50 0 130
X DOD/USA/MERDC 0 ] 0 0
X BuMines 90 0 0 20
X NSF 87° 0 0 87
X DOD/USA/MERDC 0 400 200 600
X NSF o 2728 0 272
Totals 414 617 400 1,431

Expected to be identified as major sources in the near future.

Measurement methodology only,

Includes $100K projected by lurcau of Mines,
Work included in surface vehicle, but applicable to stationary pumps.
Basic work which includes sawhlades as well as other sources.
Majority of work is surface vehicle and funding is not included in these totals, Appliances

Funding is for 18 months.

the project description, but no specific sources were identified.
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Table 5,22

FEDERAL RD&D SUPPORTING DEVELOPMENT OF THE EPA PROPOSED
REGULATION ON PORTABLE ATR COMPRESSORS

Fiscal Year Funding

Sponsgoring sands of Dollars
Descriptive Title Agency 1973 197

Compressor Nolse Control DOD/USA/MERDG 9% 0 ]
Portable Alr Compressor EPA 0 91 0

Nolse Technelogy and Cost
Construction Noise Study EPA 0 25 0
Economic Impact of Portable EPA 0 50 0

Alr Compressor Noise

Emissieon Standards
Development of Noise EPA 60 64 0

Measurement Methodology

for Portable Air Compressors

Totals 158 230 0

The Federal research activities on advanced noise control technology
which can support future standards and regulation are listed in Table 5.23.
These activities are distinguished by their consideration of the funda-
mentals of noise generation, propagation, and control and therefore have
potential for identifying the limits to noise control methods and techno-
logy. In addition, the results of thase activities will also aid in estab-
lishing the ultimate goals for control of some major tmachinery noise
gources.

Two agencies, NIOSH and NSF, have activities in this area. NIOSH haa
supported fundamental work on punch presses and wood planers, MNSI* sponsors
roséarch based on the merits of unsolicited proposals. In FY 73 and FY 74
NSF funded 13 grants adressing noise generating mechanisma, propagation,
and noise control fundamentala,
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Machinery
Noise
Sources

Punch Presees

Wood Planers

Heat Exchangers

Pipelines

Bagic Generation
Mechanism

Sawblades, Blowers

Ducts and Nozzles
Combustion
Diesel Engines

Appliances Machine
Tools

Table 5.23

FEDERAL RESEARCH TO SUPPORT FUTURE
NOISE STANDARDS AND REGULATIONS

Activity Title

Punch Press Noise Reduction

Noise Control Research in Wood
Planers

Flow Induced Vibration and Noise
in Heat Exchangers

Cavitation Damage Scale Effects
for sudden Enlargements in
Pipelinea

Research Initiation-Impact Mechanics
and the Generation of Impulsive
Sound

Basic and Applied Studies of Noilse

Attenuation of High-Intensity Sound
in a Condensing Vapor

Combustion Generated Noise?

Controlling the Noise Radiated from
Diesel Engines

Noise and Vibration from Transporta-~
tion Vehicles and Other Machipery

Fiscal Year Funding

Sponsoring (Thousands of Dollarys)
Agency 1973 1974 1975
NIOSH - 54 -
NIOSH - 52 39
NsFl - 65.42 -
NSF1 74.52 . i,
NSkl 173 . -
Nsrl g73.3 . .
Nspl - 26 -
NSF - . -
NSF - . -
NSF! - 2728 -
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Table 5.23

FEDERAL RESEARCH TO SUPPORT FUTURE
NOISE STANDARDS AND REGULATIONS

{concluded)
Machinery
Nolse
Sources Activity Title
Basic Propagation Acoustic Propagation in Branches
Solids
Basic Propagation Sound Transmission in Bulldings
Bagic Propagation Research on Noise Propagation
Basic Control Acoustically Absorbent Materials®
fos]
£
Basic Control Optimum Design of Particionsafor

Minimum Sound Transmission

Totala

L nsr funding cannot be predicted for FY 75.
Funding for 24-month period.
Funding for 18-month period.

4 Funding in FY 72 for 24-month period.

5 Includes some minor surface vehicle related work.

Sponsoring

Agency
nsFl

nsrl
Nsrl
NST

NSF

Fiscal Year Funding

'‘housands of 1lar
1973 1974 1975
49.5 74% -
15 - -

- 1522 -
243 423 ag

Majority of work is suwface vehicles. Funding is ineluded in that section.
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5.4.3 Demonstration of Technmology for Future Regulations

There is Federal RD&D which 1s designed to provide demonstrated
noise control technology and/or techniques and thereby has potential
for providing a basis for machinery noise source standards and regu-
lations in the near future, Table 5,24 lists these activities., It
should be noted that a significant portion Is involved with measure-
ment of methcdology.

Eight agencies, DOP, NBES, NSI', BuMines, NIOSH, EPA, CPSC, and
Uspa. have activities in this category, and a number of machinery noise
sources are addressed, DQD addresses several kinds of military equip-
ment: generators, air conditions, hydraulic equlpment, and construction
equipment. NBS develops measurement methodeology For machinery neolse
sources and designs guidelines for noise control in buildings. NSF has
funded development of & computer model to predict industrial noise
levels, The Bureau of Mines RD&D addresses a number of sources in the
mining environment. NIOSH has supported (1) identification of available
technology for industry In general, {2) identcification of available tech-
nology for the textile industry specifically, (3) the identification of
noise control materials and thelr capabilities, and {4) the development
of a recording system for impulse noise, EFA is planning work te identify
available control technolopy, costs, and economics for regulation of pneu-
matic and hydraulic tools, CPSC has supported development of measure-
ment methodologies for regulation of . (l) various consumer products, (2)
lawnmowera, and (3) toys. USDA began a program in 1974 to study noise
from agricultural machinery.

5.5 NOISE MEASUREMENT RD&D

A critical area to the success of all the Federal Government's
efforts to control aircraft, surface vehicle, and machinery noise and
to develop noise effects criteria is the RD&D of the instrumentation
and methodologies for measuring, characterizing, and monitoring nolse
and for enforcing noise standerds and regulations. This is apparent
from Table 5.25 which shows that all 11 of the Federal agencies and
departments involved in noise RD&D alsoc sponsor RD&D of noise measure-
ments methodology and/or instruments for noise measurements. The
allocations have ranged from 1.5 to 2.3 milllon dollaye per year
during the FY 73 to FY 75 time period excluding those related to air-
craft noise measurements.

Of the research/source categories shown in Table 5.26, nolse
measurements RD&D support of neise effects research receives the greatest
emphasis based on known resource allocations. A major portion of the
effects measurements RDSD concerns aircraft noise, In addition, it is
known from the Interagency Aircraft Noilse Research Panel report on
Foederal aircraft noise RD&D programs that the agencies involved also
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Table 5.24

FEDERAL MACHINERY NOISE CONTROL DEMONSTRATION ACTIVITIES
SUPPORTING FUTURE STANDARDS AND REGULATIONS

Machinery
Noilge
Source

Electric Generator
Alr Conditlcner
Hydraulic Equipment
Construction Euqipment
Measurement
Methodology

Bullding Sources

" Industrial Sources

Mine Conveyors

Mine Cleaning Plant
Sources

Mine Surface Facili~
ties' Chutes and
Screens

Activiey Title
Electric Generator Nolse Control

Alr Conditioner Noilse Control

Hydraulic Noisel

Construction Equipment:
Specification and Control

Machinery Noise Measurement

Methods

Bujlding Accoustics

Prediction of Neise Levels in

Manufacturing Areas

Alternate Conveyor Designs for

Mine Machinery

Nolsge Control in Surface Mining

Figcal Year Funding

Sponsoring
Apency

{Thousands of Dolliars)

DOD/USA/MERDC 80
DOD/USA/MERDC -
DOD/USA/MERDC -

DOD/USA/CERL -
NBS 41

NBS 97

NSF -
BuHine53 -

BuMines 79.4

Facilities-~Problem Definition

Noise Control in Surface Mining
Chutes and

Facilities:
Screens

BuMines -

50

400

40

120

144
39

148.8

16.7

112.4

200

45

120

145
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Table 5.24

FEDERAL MACHINERY NOISE CONTROL DEMONSTRATION ACTIVITIES
SUPPORTING FUTURE STANDARDS AND REGULATIONS

“(continued)
Machinery Fiscal Year Funding
Noise Sponsoring {Thousands of Dollars)
Source Activity Title Aponcy 1973 1974 1975
Pneumatic Rock Drills Abatement of Noilse from Pneumatic BuMines 90,1 - -
Rock Drills
Pneumatic Drills Muffler for Pneumatic Drill: BuMines 56,6 15.1 -
1, Antlysis and Design
2, Analysis of Mechanical Noise
3. Abatement of Mechanical Noise
4. Larger Class Drill
Measgurement and Problem of Coal Mine Noise Gener- BuMines 100.2 137.3 -
Pneumatic Drill ation and Correction
Bolters, Loaders, Noise Abatement in Mining BuMines 10.4 9.5 -
Continuous Miners Machinery '
Diesel«Powered Noige Control of Underground fuMines - 58.7 -
Mining Equipment Diesel-Powered Equipment--Problem
Definitions
Mine Sources FY 75 Projected BuMine53 - - 730
Textile Machines Coordinated Textile Industry NIOSH - 120 99,

Noise Reducticn Program

Industrial Sources Industrial Noise Control Manual NIOSH 16




Table 5.24

FEDERAL MACHINERY NOISE CONTROL DEMONSTHRATION ACTIVITIES
SUPPORTING FUTURE STANDARDS AND REGULATIONS

Machinery
Noilse
Source

: Available Materials

Impulse Sources

i Pneumatic and
liydraulic Toola

8B

Consumer Products

* Lawnmowers

Toys

(cont.inued)

Activity Title

Compendium %f Noise Contrel
Materials

Impulse Nolse Recording Systems
Pneumatic and Hydraulic Drills and
Pavement Breakers - Technology,

Costs, and Economic Impact

Developing a Consistent Set of
Product Noise Regulationsg

Test Protoccol for Lawnmower Nolse

Noise Measurement Techniques for
Noise

ORI o U F BN Wl f
I
P
r
L

Fiscal Year Funding

Sponsoring  (Thousands of Dollars)

Agency 1973 1974 1975
NIOSH - - -
NIOSH - - -
EPA - - 100
CPSC - 20 Q
CPSC - 15 0
CPSC - 35 0

——
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Table 5.24

FEDERAL MACHINERY NOISE CONTRGL DEMONSTRATION ACTIVITIES
SUPPORTING FUTURE STANDARDS AND REGULATIONS

{concluded)
Machinery Fisral Year Funding
Noise Spongsoring  (Thousands of Dollars)
Source Activity Title Agency 1973 1974 1975
Agricultural Abatement and Control of Noise uUspa - 20 92
Machinery Assoclated with Agricultural
Processes
Totals 570 1,531 1,531
-1 Work carried out relative to surface vehicles hut applicable to machinery nolse. Covered
““in gurface vehicle section,

2 Funding for 24 months,
3 FY 75 total was projected, but not identifiable with specific sources.
4 Funding in FY 72 but work carried out in FY 73 and FY 74.

3 Nominal in-house funding.
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Agency

pop™

NASA™

por

HUD

EPA

NBS
DOT/BuMines
USDA
HEW/NIOSH
cPsc

NSF

SUMMARY OF FEDERAL NOISE MEASUREMENTS

Totals

* Alrcraft noise measurements RD&D not related to noise effects are

not included.

Table 5.25

RD&D BY AGENCY

Figcal Year Funding
(Thousands of Dollars)

1873 1974 1975
381 644 639
532 409 404
450 170 50
117 438 50
107 108 -

41 120 120
17¢9 169 -

- 20 92

63 96 108

- 70 -

- 39 -
1,870 2,283 1,483

90



Table 5,26
SUMMARY OF FEDERAL NOISE MEASUREMINTS
RD&D BY RESEARCH CATEGORY

Fiscal Year Funding
(Thousands of Dollars)

T ok baaw gy gy ey

Research Catepory 1973 1974] 1975
Noise Effects 1,073 1,594 1,176
AMrerafe™® -- -- -
Surface Vehicle 517 182 50
Hachinery 280 507 257

1,870 2,283 1,483

Totalg

*Breakout of resocurces for Federal aircraft noise measurements

RD&D not related to nelse effects are not available,
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spongor supperting noise measurements RD&D. However, a breakout of
these allocatione is not possible at this time. While most of the
known Federal allocations for noise measurements RD&D is to support
other noise research activities, practically all of che measurements
BRD&D related to surface vehicle neise support enforcement of surface
transportation regulations.

A summary of the noise measurements RD&D projects in each of the
regearch/source categories ldentified in Table 5.26 is provided in

Appendix E. Details of these projects can be obtained from the appro-
priate interagency panel report on the Federal noise RD&D activities.
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AAR
AMC
AMST
ARC
ASHO
BMCS
BuMines
CPsSC
C/RTOL
CSRS
CTOL
DOC
DOD
Dol
DOL
boT
EPA
EPNdB
FAA
FAR-16
FHWA

FRC

GLOSSARY OF ACRONYMS AND TERMS

Assoclation of American Railroads

Army Materiel Command

Advanced Medium STOL Transport

Ames Research Center/NASA

Association of State Wighway Officlals
Bureau of Motor Carrier Safety/DOT
Bureaun of Mines/DOI

Consumer Product Safety Commission
Conventional /Reduced Take Off and Landing
Cooperative State Research Service/USDA
Conventional Take Off and Landing
Department of Commerce

Department of Defense

Department of Interior

pPepartment of Labor

Department of Transportation
Environmental Protection Agency
Effective Perceived Noise Level in dB
Federal Aviation Administration
Federal Aviation Rule, Part 36

Federal Highway Administration/DOT
Flight Research Center/NASA

Fiscal Year

97
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HEW
HIiTST
HRB
HUD
JP-Fuel
JPL
L/D
LaRC
LeRC

MERDC

MVMA
NADC
NAS

NASA

NFPA
NIEHS
NINDS
NIOSH
NRC
NSF
ONAC
ORD
OSHA

OVSR

- Department of Health, Bducation, and Wel!are
- High Tranaonic Speed Transport

~ Highway Research Board/ASHO

- Department of Housing and Urban Development
- Jet Petroleum Fuel

- Jet Propulsion Laboratory/NASA

- Lift Drag Raclo

- Langley Research Center/NASA

~ Lewls Reaearch Center/NASA

- U,5. Army Mobility Equipment Research and Developrent

Center/DOD

- Motor Vehicle Manufacturers Assoclatien

- Naval Air Development Center/DOD

- National Academy of Sciencea

- National Aeronautics and Space Administration
- National Bureau of Standards
= National Fluid Power Association

- National Institute of Environmental Health Scilences/==a

- National Institute of Neurological Diseases and Stroke =55

- National Institute for Dccupational Safety and Health ==~

National Research Council

- National Science Foundation

-~ Dffice of Noise Abatement and Control/EPA

- Office of Research and Development/EPA

- Ovcupational Safety and Health Administration;DOL
~ Office of Vehicle Systems Research/NBS

a8
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QCSEE

QSRA

RD&D
RSRA
RTOL
RTOP
SAE

SAM

SCAR
SIOL

TACOM

TECOM

TSC
UMTA
USA
USAF
USDA
usy
V/STOL
VIOL

WES

- Quiet Clean Short-Haul Experimental Engine

= Quiet Short-Haul Research Aircraft

- Alr Force Rome Air Development Center/DOD

- Research, Development, and Demonstration

1

Rotor Systems Research Alrcraft

Reduced Take Off and Landing

Research and Technology Operating Plan/NASA
Soclety of Automotive Engineers

Sound Absorbing Material

Supersonic Cruise Afrcraft

Short Take Off and Landing

U,S, Army Tank Automotive Command/DOD

U.S. Army Test and Evaluation Command/DOD
Transportation Systems Center/DOT

Urban Mass Transportation Administration/DOT
Department of the Army/DOD

Department of the Alr Force/DOD

U,5, Department of Agriculture

Department of the Navy/DOD

Vertical/Short Take Off and Landing

Vertical Take Off and Landing

Army Corp of Engineer Waterway Ekperiment Station/DOD

9%
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APPENDIX B

EPA PLAN TO COORDINATE THE FEDERAL
NOISE RESEARCH AS REQUIRED BY THE

NOISE CONTROL ACT OF 1972
{January, 1974)
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EPA PLAN TO COORDINATE THE FEDERAL NOISE RESEARCH
AS REQUIRED BY THE NOISE CONTROL ACT OF 1972
{January, 1974)

DISCUSSION

The Noise Control Act (NCA) of 1972 charpes the Administrator of
EPA with the responsibility to coordinate noise rescarch and control
programs of all Federal agencles as one of the ways to achieve the
major objective of the Act which 1s "to promete an enviromment for all
Americans free from noise that jeopardizes their healeth or welfare,”
All Federal agencies are required by the Act to promote this objective
in carrying out the programs under their control (Sec. 4(a)). 1In
order to develop, support and enforce standards, the Congress clearly
Intends that EPA make full use of ongoing Federally sponsored research,
development and demonstration programs.* With proper coordination and
promotion by EPA, this broad Federal effort could provide a significant
portion of the technolopy, research, developmeént and demonstration base
required to support current and future regulatory activities. Proper
coordination can also provide for more effective utilization of Federal
resourcesd committed to noise programs by ensuring that research and
control activities respond to multiple needs and by identifying and
eliminating unnecessary duplication.

Federal research coordination then is viewed as &8 major resource
whereby the Agency will achieve much of its research, development and
demonstration requirements, Specific products of research coordination
will inelude the following:; (1) a detailed in-depth review of all
Federal noise resgsearch, development and demonstration programs for
incorporation into an integrated Federal noise resecarch program plan
that is designed to provide the technology base for Agency regulatory
and enforcement activities to control noise that jeopardizes the
public haalth and welfare; (2) an identification of research and
technology gaps that exist in current Federal noilse programs that must
be filled to support the Agency's regulatory and enforcement activities.
This information is direet input to the Agency's coordination and
research plans to assure that these environmental research needs are
satisfied; (3) the opportunity for all agencies engaged in Féderal

* EPA also is required to review nolse standards and regulations pre- :
gseribed by other Agencies and to publish a perlodic report on the ;
status and progress of Federal Noise research & control activities.
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noise research to exchange information at all levels on continuing basis
to promate program integration and to assuré thHa most Sost effective
Federal program; (4) elimination of unnecessary .duplication, over-
lapping, and unproductive research programs to assure more effective
utilization of Federal resources; (5) research and demonstrated
technology that can be used for development and support of noise
standards and rvegulations and the necessary data base for support of
Agency enforcement activities; (6) the information and data required

for preparation of the Agency's Report to the President and Congress.,

The Act does not specify a mechanism for coordinatiocn or a
procedure to ensure full cooperation from all Federal agencies. As
the Agency component charged with noise research, development, and
demonstration and associated coordination responsibility, the Office
of Research and Development (ORD) proposes &n explicit plan to
accomplish rescarch coordination. This plan Ls based on the premise
that Agency research and techpology needs will be identified co-
operatively by the Office of Nolse Abatement and Contrel (ONAC) and
ORD to be responsive to Agency regulatory and enforcement requirements.
An additional premise 1s that research coordination will be implemented
by ORD to supply a major portion of the Agency's research and develop-
ment requirements and to comply with the Agency coordination role
mandated by the Noise Control Act,

It i3 to be expected that other Federal agencies will not look with
favor upon EPA's designated role as Federal program coordinator unless
they can feel reasonably confident that EPA is technically capable of
reviewing and understanding their programs, that EPA is not likely to
act capriclously and arbitrarily in proposing program coordination, that
their own expertise will be utilized in evaluating their oun and related
programs and that the affected agencies will havd a forum for expressing
their views, Cooperation of ecach affected agency 1Is essential to

effective coordination,

To ensure that the necessary products of coordination are obtained
in a timely and efficient manner, the following plan for research co-
ordination has bheen designed, The plan has several interacting
components: (1) a specific mechanism for continuing interagency
participation for information gathering and review, planning, interagency
agreements, and problem resolution relating to nolse research; (2)
incorporation of information on research into the periodic reports on
Federal noise programs; (3) in cooperation with ONAC on nolse control
programs, coordination through the Office of Management and Budget as
needed; (4) EPA and interagency sponsored symposia and conferences; and
(5) EFA in-house and jointly sponsored research; (6) a mechanism whereby
nolse program office requirements for development of standards and
regulations are met in a timely and responsive manner by ORD, The

L04
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key to the coordination plan is the specific mechanism of interagency
participation: This tool was designed and will be employed in
recognition that products of research must be considered over the long
term and that influence can be achleved best through continuing efforts
to develop confidences and respect of the agencies in the coordination
activities from the technical working level up through the policy level.

To implement interagency participation the ORD proposcs to establish
three interacting bodies: (1) an interagency noise research committee
composed of high-level representatives of agencies with major programs
of noise research; (2) four noise research panels for aircraft noise,
surface vehicle noise, machinery noise and noise effecta; and
(3) ad hec working groups to address specific problem areas,

The interagency noise research coomittee provides the entree
and authority within the participating organization necessary to assure
that the ORD has access to the agencies' program details such as pro-
jects, project objectives, funding level, future plans, etc, The
high-leve]l committee members identify and commit manpower for panels
and working groups and serve as a point of voluntary receipt and
adoption of EPA coordination requirements. EPA has determined that
the interagency noilse research committee will convene on an ad hoc
basls as required as experience 1s being developed in research coordi-
nation. EPA may wish to formally establish this committee as a standing
body in the future,

The interagency noise research committee would not be an advisory
committee, It would not be responsible for the policy or development
of any part of the coordination product. These responsibilities are
viewed as exclusive EPA responsibilities and not delegable. This
committee will be chalred by the Deputy Assistant Administrator
for Environmental Engineering, As a result of its limited service,
it 13 not expected that this committee would meet more than two to
three times each year at the call of the chairman.

The nolae research panels are standing bodies and are the vehicles
whereby the ORD gains access to technical middle-management level
expertise, Panels are teo be made up of representatives of several
agencies having research programs in & common area. Their functions
include (1) reviewing and reporting on the status of specific tech-
nology; (2) identifying research and technology gaps; (3) Lldentifying
areas requiring detailed studies by ad hoc working groups; (4) ex-
ploring opportunities for Federal noise research integration and joint
programs; and (5) serving as focal points for receiving and considering
pertinent sclentific and programmatic advice from and communications
with other bodies such as NAS-NRC,
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Ad hoc working groups undertake specific tasks as defined by the
ORD coordinating staff., They provide one route of direct communication
between agencies at the technical working level, The committee, panels
and working groups would be made up of only Federal employees and,
therefore, are not advisory groups which require approval by the Office
of Management and Budget.

A fourth support mechanism to be employed by the DRD coordination
staff in carrying out the research coordination task is the use of a
contractor, This Is necessary in order to handle the large volume of
detailed Information involved in continuing review of Federal noise
research, development and demonstration programs. Contractors will be
selected on a perlodic basis according to specific needs to compleurent
and to extend the scope of the technical expertise of the coordination
staff,

Several specific needs have been identified that require consider-
ation by the agencies to carry out the interagency research coordination
plan. First, each agency needs to designate the appropriate members
of their organizations to serve on the noise research panels, Gulde-
lines are presented in the following paragraphs for organization of the
four panels, 1In considering panel size and distribution of wembers by
agency, &n attempt has been made to keep each panel to 2 manageable size,
yet to allow for adequate representation by each agency. A further con-
sideration was the recognition of exising eorganizational structures
that provide a means for coordination. In particular, the DOT/NASA
Joint Office of Noise Abatement (JONA) las been very active in
premoting coordination and program integration,

The EPAJORD plan for coordination of aircraft nolse RD&D entails
the organization of an interagency aircraft nolse research panel
which would work in parallel with the Steering Group organized by JONA,
The aircraft panel would provide a formal coordination procedure for
all Federal agencies involved in alrcraft noise research. EPA/ORD
suggeats the following representation on this panel: EPA/ORD - 1
(chairman), EPA/ONAC - 1, DOT/NASA JONA - 5, and DOD - 3. EPA/ORD
feels that thia distribution of agency members will adequately tie to-
gether the majority of all aircraft noise technology research being
conducted by the Federal Government and believes that this approach
can serve to build on existing coordination efforts. The respensi-
bilities, purview and rules of procedure for the panels. will not be
presented in detail here but will be considered in the first panel
meeting.
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The majority of idenctified research and development on surface
vehicle sources of noise 18 conducted through the DOT, The following
suggestion of memberghip distribution for the surface vehicle noise
research panel accounts for thia observation: EPA/ORD - 1 (chairman),
EPA/ONAC - L, DOT -~ 5, DOD - 1, DOC/NBS - 1, and HUD - 1, The prob-
lem of land-use planning in relation to noise research coordination
will be within the purview of this panel. It is realized that this
problem transcends all areas of noise and the panel will take this into
account in its activities., The noise scurces considered by the panel
includes all surface vehicles including those used in tramsportation,
recreation, construction, agriculture, ete,

The interagency noise effects panel is to be concerned with the
physiological and paychological response of humans fto noise both col-
lectively and individually and the effects of noise on domestic animals
and wildlife, This area of noise research is probably the least coor-

. dinated with respect to overall program directicn and agencies included,

The following membership suggestion accounts for this: EPA/ORD - 2
(chairman), EPA/ONAC - 1, HWEW - 3, DOD - 1, DOT -~ 1, NASA - I, WUD - 1,
DOC/NBS = 1. This panel will have responsibility for coordinating all
effects research including effects on humans and domestic animals,
measurement methedologies, prediction techniques, exposure criteria in
the home, community, recreational areas and work place for all sources
of noise,

The final panel to be organized is the Interagency machinery
noise research panel. This panel is to be concerned with all sources
of noise not considered by the aircraft and surface vehicle panels.
In particular, it includes home equipment (inside and outside), con-
struction equipment, industrial and manufacturing machinery and equip-
ment, agnd agricultural equipment not included In the surface vehicle
panel. The following representation on this pansl is sugpested: EPA/
ORD - 1 (chairman), EPA/ONAC - 1, DOC/NBS - 1, HEW/NIOSH - 1, NSF - 1,
Dor - 1, DOD - 2, USDA - 1, and DOL - 1 (ex officio).

It is recognlzed that the agencies whose cooperation and parti-
cipation are being solicited by EPA for the research coordination
program may have ideas on representation and membership distribution
that differ from suggestions made by EPA/ORD. ORD encourages the
agencies to forward their asuggestions on coordination when submitting
panel member designation,

EPA/ORD envigions specific needs of the participating agencies
that may not be fulfilled by panel members, For this reason it would
be helpful if the agencies would designate one or more research coordi-
nation contacts, These contacts should have knowledge of and access to
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apgency program plans, funding data, future plans, etc, While it is
desgirable to minimize the number of such contacts from each agency, it
is yealized that it may not be practical for some agenciles to employ

a single contact. The need to be fulfilled is that all agency components
dealing in nolse research programs be coverad by the agency contacts.
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SURFACE VEHICLE NOISE RESEARCH PANEL MEMBERS

Oeman A. Shinaishin (Chairman)w
1242 Hempstead Road
Schenectady, New York 12309

William H, Close

Office of Noise Abatement
Department of Transportation
Transpoilnt Building TST-54
2100 Second St., S.W.
Washington, D.C. 20590

William Leasure

Applied Acoustics Sectlon
National Bureau of Standards
Room Al49 Sound Building
Washington, D, €, 20234

Donald W, Rees (TACOM)

Departument of the Army

u,8, Army Tank~Automotive Command
Warren, Michigan 480950

William Roper

Office of Nolse Abatement and Control (AW-571)
U,5. Environmental Protection Agency

1921 Jefferson Davis Highway

CH=2

Arlington, Va. 20460

George Winzer

Manager, Environmental Research

Department of Housing and Urban Development
451 Seventh St., S5.W.

Wagshington, D.C. 20410

* No longer an ETA cmployee
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518-377=6334

202-426-4560

301-921-3381

313-573-16353

703-557~-1180

202-755-5597
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AIRCRAFT NOISE RESEARCH PANEL MEMBERS

Dr. Franklin D, Hart (Chairman) ¥

Professor Mechanical & Aerospace
Engineering

Director, Center for Acoustical
Studies

North Carolina State University

Raleigh, N.c, 27607

Mr. William Sperry

Office of Nolse Control Programs
Crystal Mall Bldg. 2

1921 Jeiferson Davis Highway
Arlington, Virginia 20460

Mr. Bernard Maggin

NASA Headquarters

CODE R-3

Washington, D, C, 20546

Mr, Fred Stein

0ffice of Environmental Affairs
U, S, Department of Commerce
l4th & E Streets, N.W.
Washington, D. C, 20230

Mr, George Winzer
Manager, Environmental Research
Department »¢ Houaing and

Urban Development
451 Seventh Street, S.W,
Washington, D, C, 20410

Dr, Gordon Banerian
Department of Transportation
Transpoint Building Room 5222
2100 2nd Street, $.W.
Washington, B, C, 20590
Att; TST-53

First Lt., Craig A. Lyon

Alr Force Aero Propulsion Laboratory
Turbine Engine Division (AFAPL/TBC)
Wright~Patterson AFB, Ohio 45433

* No longer an EPA employee

112

919.737-23713

703-557-9307

202-~755~2494

202-967-4335

202-755-0268

202~426-4560

513-255-5421
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NOISE EFFECTS RESEARCH PANEL MEMBERS

George R. Simon (Chairman) (RD-683)
Health Effects Division

O0ffice of Research and Development
Environmental Protection Agency
Washington, D, €, 20460

Jacob Beck

Division of Biological and Medical Sciences
National Science Foundation

1800 G Street, N.W.

Washington, D, ¢, 20550

Reginald Q. Ceok

Bio~Physics Section

National Institute of Environmental Health
Sciences

P, O, Box 12233

Research Triangle Park, North Carolina 27709

Stephen Cordle (RD-681)

Noise Technology Staff

Qffice of Research and Development
Environmental Protection Agency
Washington, D. C. 20460

Derek Dunn

Physaical Agents Branch

Natlonal Institute for Occupational Safety
and Health

1014 Broadway

Cincinnati, Ohic 45202

Lois Ellictt

Communicative Disorders
.C&FR, NINDS

National Imstitutes of Health
Building 36, Room 4A23
Bethesda, Maryland 20014

bDaniel Flynn

Applied Acoustics Section
Natlonal Bureau of Standards
Room Al4Y, Sound Building
Washington, D. C. 20234
*now at University of Oregon
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202/755-0626

202/632-4264

919/549-3247

202/755-0448

513/684-3416

'301/496-5061

301/921-338)
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Gene Lyman

Aeronautical Man-Vehicle Technology Division
NASA Headquarters

Washington, D, C, 205346

Alice Suter (AW-571)

6570th Aerospace Medicsl Research Laboratory
Biodynamice and Bionics Division (AMRL/BB)
Wright-Patterson AFB, Ohio 45433

Floyd Van Atta

Occupational Safety and Health Administration
U.5. Department of Labor

Washington, D, C. 20210

Henning E. Von Gierke

6570th Aerospace Medical Research Laboratory
Biodynamics and Bionics Division (AMRL/BEB)
Wright-Patterson AFB, Ohio 45433

John Wesler

Department of Transportation
Franspoint Building, Room 5222
2100 Second sStreet, 5.W.
Washington, D, C, 20590

Att: TST-53

George Winzer

Manager, Environmental Research

Department of Housing and Urban Development
#51 Seventh Street, 5.W.

Washington, D.C. 20410
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202/755-2370

513/255-3660

202/961-5005

513/255-3602

202/426-9503

202/755-0268
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FEDERAL MACHINERY NOISE RESEARCH PANEL

Mr, Stephen R. Cordle (Chairman)
Noise Technology Staff (RD-681)
Office of Research and Development
Environmental Protection Agency
Washington, D, C, 20460

Captain Lester H. Beck, USN
Naval Sea Systems Command (037)
Department of the Navy
Washington, D. &, 20362

Mr. Curtis Holmer

Applied Acoustics Section
National Bureau of Standards
Room Al49 Sound Building
Washington, D, C., 20234

Mr. Paul Hopler, Chief

Systems and Components Branch

U, S, Army Mobility Equipment Research
And Development Center (MERDC)

Fort Belvoir, Virginia 22060

Attention; AMXFB-HM

Dr. Morris Ojalvo

Division of Engineering
National Science Foundation
1800 G Street, N.W.
Washington, D, C. 20550

Mr, Milford Skow
Department of the Interior
Bureau of Mines

Room 9035 Columbia Plaza
Washington, D, C, 20240
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202/755-0448

202/692-0872

301/921-3381

703/664-6713
~1836

202/632-5787

202/634-1240




Dr, Floyd A. Van Atta 202/961-5005
Occupational Safety and Health Administration

e

U, S, Department of Labor
Washington, D, C, 2021¢

Mr, Robert Willson

Physical Agents Braach

National Institute for Occupaticnal Safety
and Health

1014 Broadway

Cincinnati, Ohio 45202

Mr. Eugene Wyszpolski

0ffice of Nolse Control Programs (AW-571)
Environmental Protection Agency

Crystal Mall Bullding 2

1921 Jefferson Davis Highway

Arlington, Virginia 20460
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513-6B4-3416

703/557-8292
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APPENDIX D
INFORMATION REQUESTED BY EPA
ON THE FEDERAL NOISE RD&D PROGRAMS AND PROJECTS
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INFORMATION REQUESTED BY EPA
ON THE FEDERAL NOISE RDA&D PROGRAMS AND PROJECTS

INSTRUCTIONS

The objectives of this information-gathering document is to assemble

the data necessary to describe the overall efforts within the Federal
Government dealing with noise research, development and demonstracion
programs., The resylts will be used as a portion of the EPA report to
the President and Congress on the status of Federal nolse programs
and to aid in coordination of Federal nolse research efforts within
Government agencies. The process is dynamic requiring that the data
base be updated periodically to reflect changes in efforts, emphasis,
expenditure of funds or cr ipletion of programs or projects,

The information requested on noilse related programs and projects
deal with the following areas:

Program (project) description.

Technical goals and achievements, .

Financial and manpower resources devoted and required.
Facilities used or required.

Key personnel,

L 3N 2% BN BN

The enclosed questionnaire is designed to reflect, as clearly
as possible, the type of informatien required, but is not intended as
& rigid format; hence, any agency forms that will furnish the raquired
information easier than the questicnnaire should be used by all means.
If the questionnaire is used, notice should be made that:

1. Additicnal sheets may be used, and are encouraged, to furnish
more details if the space provided is not adequate.

2. There is always a risk of not supplying enough information
for the desired visibility of any program (project), but there
igs no risk of giving too lengthy information because this can
easlly be adapted to the overzll report intensity or detail.

3. If the questionnaire forms miss entire aspects of program
information, it 1is encouraged, in fact necessary, that you
add these aspects under additional proper titles.

4., 1f your agency has a documented (or computer-sgtored) plan=-
program=project outlay with the required information, it is
strongly urged that it be included in the response.

5. The program (project) information supplied should reflect

actual FY 73 funding, allocated FY 74 and projections for
FY 75 and later years.
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6, For programs (projects) inm which noise is only a part or a
consideration it is requested that information should be given
on

A. Program (project) specifics as outlined in the question=
naire,

B. Additional statement on the relationship of the noise=
related effort to the overall scope of the program
{project),

7. Finally, for any desired clarification of guestions on this
document, please call Dr. Eugene E. Berkau of the EPA at
202«755-0449.

The response to this questionnaire is requested by April 19, 1974,
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9.

10.

11.

Definitions in Responding
to the Form Titled

"FEDERAL NOISE RD&D PROGRAM SUMMARY"

Item
Program Title
Agency Program Number
Agency or Department
Interagency Agreements

in Effect

Subdivision Directing
Work

Other Key Personnel

Principal Contractors

Technical Program
Goals

Method of Approach
Problem Areas
Total Resource

Alloeation

s Funding

Remarks
The formal agency title of record.

The formal number of vecord; if pro-
grams are not numbered, write 'none'.

Parent organization (e.g., DOT, DHEW).

Tdentify other agencies or departments
participating in the program and a
brief description of their tasks.

Orpanizational element where program
responsibility exists (NIOSH/Physical
Agent Branch) Name of Head.

Additional leading personnel involved
in administrative or technical manage~
ment of overall program,

Identify contractors doing work for
agency at the program (not the project)
level.

Those considered environmental geoals,
like quieting a specific machine by
10 dE or improving the reliability
and gsensitivity of needed instrumen~
tation systems.

Plans or methodology for achieving
program objectives, :

Identified technical, funding, and/or
facilities problems.

The level of propgram funding devoted
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Item

e Man~Years

12, Component Projects
13. Schedules and Milestones

14, Principal Accompliéhmenta

15, Program Reports, Etc,

Remarks
to noise RDA&D distributed with time.
The level of program manpower resources

devoted to nolge RDAD distributed with
time.

A list of descriptive titles of those
nolge related projects within this
program,

Show the current schedule and mile-
stones; the "revised" columm is for
future use,

State achievements accomplished or
within reach.

Confine this to those stemming from
the overall program rather than the
individual project, Include pro=-
ceedings of symposia and conferences
and papers in the professional lit-
erature a3 well as project reports
and documents.

Note: A Fedaral noise RD&D program includes each program in which
noise is a significant (one or more projects), identifiable

program clement,
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Environmental Protection Agency
Office of Research and Development
FEDERAL NOISE RD&D PROGRAM SUMMARY

e
Agency or Department
Subdivision Directing Program/Head's Name, Title and Address
B
=1
&
o f
E Name, Title, Address of Program Manager
A
Names and Titles of Other Key Program Personnel
E::E::::ﬁ — ———

Cooperating Agency or Department and Subdivision (if any)

Program Contractor or Grantee (if any)

Program Title

Agency Program Number

Department Directives, ete.)

Authority (e.g., Public Laws, Agency/

Date This Form is
Filled

Date of Program Start

Scheduled Date of Program
Completion
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Check Appropriate Classification(s) of Program
[] Research [C] pevelopment 1 pemonstration

[] operations Research [C] other (pescribe)

and/or Economic Benefit

Program General Objectives:

Program Specific Goals:

Planned Approach: (Attach additional sheets if necessary)

Problem Areas:
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3 0 Fiscal () b < Projected
% i Year
& 9 FY 721 FY 73| TV 74 FY 75|FY 76 [ FY 77) FY 78 FY 79
-
5'&: Funding
& $Thousand
Man=Years

Program Schedules and Milestones
(Detailed schedules and milestones

may also be cited and appaended to Status
this response,)
Scheduled Date Date
Milestone Completion Completed or Revised
Diate
|2t — —
Component Projects
Agency/Project No. Descriptive/Project Title Project Manager
125
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Principal Accomplishments to Date (Include accomplishments relative
to program goals or attained from combined project achievements)

it

Program Reports, Documents and Papers Published to Date: (List items
attributed to the program, Complete bibliographic reference is

desired/author, title, date, agency, document.)
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APPENDIX E

FEDERALLY SPONSORED NOISE MEASUREMENTS RELATED RD&D

List of Tablea

Page No.
Federal Noise Effects Measurements RD&D 127
Federal Surface Vehicle Noise Measurements RD&D 129
Federal Machinery Noise Measurements RDAD 130
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Sponsoring
Agency

HEW /NIOSH

DoD

Table E-1

FEDERAL NOISE EFFECTS MEASUREMENTS RD&D

v

Degeription Title

Industrial Audiometic & Hearing
Conservation Technology

Meagsurement of Occupational Noise
Subtotal

_ Psychoacoustical Problems in

Arwy Aviation

Airborne Nolse Criteris for Ships
& Submarines

Mechanisms of Noise Generation
& Reception

Bioacoustic Environments
Bloenvironmental Noise

Alr Force Land Use Planning
Procedure-Alrcraft YHoise

Alrcraft Noise Environments

Prediction & Reduction of Neise Impact
Subtotal

*Estimated

AWV 2 IV LIWIAY AT

Fiscal Year Funding

(Thousands of Dollars)

1973 1374 1975
Kb 52 80
32 44 28
(63 58) (108)
85 195 135
69 74 74%
3 2 2k
92 68 68 %
43
13 15 15%
o 250 260
(339 (604) (6l4)



Table BE-1
FEDERAL NOISE EFFECTS MEASUREMENTS RD&D
(Concluded)
Fiscal Year Funding
Sponsoring (Thousands of Dollars)
Agency Description Title 1973 1974 1975
HUD HUD Urban Nolse Messurement 117 263
System
Development of Nolse Attenuation 175 50

! Measures
! Subtatal (117) {438) (50)
i @
! S NASA Characterization of V,'5T0L 532 409 404
: Noises
Subtotal (532 (409) (404)
|
; . EPA Instrumentation & Measurement Systems 24 32 -
' for Nolse Exposure of Individusls
; Subtotal 2%y KF3) -y
L DOI/BuMines Portable Calibration Instruction - 15 -
A for Audiodosimeters - Feasibility Study
i Subtotal ') (13) (D)
‘ Grand Total 1,073 1,594 1,176
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Sponsoring

Agency
DoT

EFA

DOD

Table E~2

FEDERAL SURFACE VEHICLE NOISE MEASUREMENTS RD&D

Fiscal Year Funding
(Thousands of Dellars)

Description Title 1973 1974 (est,) 1975%*
Highway Noise Enforcement Training 450 70 -
& Equipment .
Roadside Enforcement Sites - 100 50
Measurement of Railroad Noise + - -

Subtotal (450) (176) (50}

Interstate Rail Caxriers 23 - -
New Medium- & Heavy-Duty - 12 -
Trucks
Subtotal | (23) (12) )
Operator Nolse Expoasure 44 -

+
Subtotal Ry IO IO

Grand Total 317

[
=]
[~]
v
[}

+ Primarily In=house

* TFYI5 Estimates Known to be Incomplete
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Sponsoring
Agency
NRS

DOL/Bullines

CPSC

Table E-3

FEDERAL MACHINERY NOISE MEASUREMENTS RD&D

Descxiption Title

Assessment of Measurement
Standards for Determination of

Sound Power
Subtotal

Definition & Correction of Noise
in Coal Mines

Nolse Control in Surface Mining
Facilities-Problem Definition
Subtotal

Developing a Consistent Set of
Product Noise Regulations

Noise Mpasurement Techniques
for Tays

Tast Protocol for Lawnmower Noise
Subtotal

Fiseal Year Funding

(Thousands of Dollars)

1973 1974
41 120
@n (120)
100 137
79 17
179 (15%)
- 20
- 35
- 15
()] (70

Fiaver o IERIW BINIAY A0

1975
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Sponsoring
Agency
oD

EPA

USDA

NSF

Table E-3

FEDERAL MACHINERY NOISE MEASUREMENTS RD&D

(Continued)

Description Title
1

Noise Criteria

Construction Noise: Specification

and Control
Subtotal

Development of Noise Measurement
Methodologies for Portable

Air Compresaors
Subtotal

Abatement and Control of
Nolse Associated with

Agricultural Processes
Subtotal

Prediction of Noilse Levels in
Manufacturing Areas
Subtotal

Fiscal Year Funding

{Thousands of Dollars)

1973 1974

- 40
(-) (40)

60 64
&0y 65y

0 20
{0} (20)

- 39
(-) (39)

1975

45
(45)

92

4 3
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Teble E-3

FEDERAL, MACHINERY NOISE MEASUREMENTS RD&D
(Concluded)

Figenl Year Funding
(Thousands of Dollars)

Sponsoring
Agency Description Title 1973 1974 1975
HEW /NIOSH Impulse Noise Recording stl:em2 - - -
Grand Total 280 507 257

—_—

1
Classaified Project

2
Nominal Irhouse Funding
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ADDENDUM

Special auxiliary equipment on trucks, such as refrigeration units
and solid waste compactors, is being considered by EPA as a major nolse
gource. This source was inadvertently omitted from consideration in
the analysis, However, no Federal noise RD&D was identified which
aspecifically addreases special auxiliary equipment on trucks. Some
of the Federal machinery noise RD&D on alr conditioners and hydraulic
systems may be applicable,
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