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RESEARCH REPORTING SERI'FS

Research reports of the Office of Research and Development, Environmental

Protectlon Agency_ hav_ b_an grouped into flva aeries. Thane five broad
categocles ware estnbllshed to facilltata further development and appli_
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strain In_trumen_atlon_ equlpm_nt and _thodolo_y to repair or p_event

envlrenmental degradation fru, point and non-polnt sources of pollu_Ion.
This work p_ovlde, the new or i_provnd technology raq_Ired for the

control and _rea_mant of pollutlcn sources to m_et envlronmantal quality
ntandards°
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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 these efforts to the control of environmental

noise and to the understanding of the effects of noise. An analysis is
made of the research activities in the areas of noise effects, aircraft

noise, surface vehlcle noise, and machinery noise. The principal sources
of information used are the EPA interagency noise research panelfs reports

on the Federal nni_e RD&D activlties during the FY 73-75 time period and
the major noise source candidates which have been identified or are under

consideration by the EFA. Federal noise RD6_ 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

I.I RESEARCH AUTHORIZATIONS IN THE NCA

The Noise Control Act (NCA) of 1972 (FL 92-574) charges EPA with

the principal responsibility for implementing the policy of the Act.

Section 2 states the policy intended by Congress and identifies co-
ordination of Federal noise research as a primary means for imple-
mentation:

"The Congress declares that it is the policy of

the United States to promote an environment for all
Americana 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 research and activities in

noise control . , ,"

The specific authorizatlen for EPA to establish Intersgenny noise
research coordination is in Section 4(c)(i) of the Noise Control Act
which reads:

"The Administrator shall coordinate the programs of
all Federal agencies relating to noise research and

noise control, Each Federal agency shall upon re-
quest, furnish to the Admlniatrator such information

as he may reasonably require to detecmlne the nature,
scope, and results of the nolse-research and noise-

control programs of the agency."

The EPA envisions that such research coordination can provide a
mechanism to aid in fulfilling its responsibilities under Section 4(c)(3)
of the Act, which reads:

"On the basis of resslar consultation with appropriate

Federal agencies, the Administrator shall compile and

publish, from _ime to time, a report on the statue and
progress of Federal activities relating to nolse-research
and noise-control. This report shall describe the noise
control programs of each Federal agency and assess the
contributions of those program_ to the Federal Government's
overall efforts to control nolee,"

Research coordination is also the basis upon which EPA will establish

the need for conducting its own research programs. These programs
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should fulfill needs that are not being met through ongoing or planned

programs in other Federal agencies. Section 14 reads, in part:

"In furtherance of his responsibilities under this

Act and to complement, as necessary, the noise-

research programs of other Federal agencies, the
Administrator is authorized to:

(i) 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,Sectlon 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 end technology generated

by other Federal agencies to fulfill the provisions of the Act. There-

fore, Federal noise research coordination _s viewed as a major resource
whereby EPA will achieve much of its research, development and demon-
stration requirements to support the regulatory and enforcement activ-
ities of the Agency,

Accordingly, EPA/ORD has developed a plan to coordinate Federally

sponsored noise research, development, and demonstration activities.
This plan is described in a December 14, 1973 Action Memo to the EPA

Administrator and was approved for implementation on February 19, 1974.

The plan (Appendix B) utilizes three interacting bodies to affect inter=
agency coordination. These are (I) an ad hoe interagenoy noise research

committee composed of hlgh-level representatives of agencies wit}* major
programs in noise research; (2) four noise 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 coordl-

nation by holding s meeting of the Interagency Noise Research Cor_nlttee
to review and discuss the proposed coordination plan and to invite the

agencies to designate representatives of their 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 noise pollution RD_D to serve as members

on four noise research panels (i.e., aircraft, surface vehicles, mach-
inery and health effects). The agencies respresented on the panels are
shown in Table i.O.

Table 1.0

l
STRUCTURE OF EPA RESEARCH PANELS

Noise Research Panel Current Agency Membership
m.

Aircraft NASA, DOT, DOD, HUD, DOC, EPA

2
Surface Vehicles DOT, HUD, DOD, DOC[NBS, EPA

Noise Effects HEW_ (NINDS, NIOSH, NIEHS), DOT, NSF, HUD,
NASA, DOD, DOL DOC/NBS, EPA

HEW/NIOSH, DOl/BuMlnes, DOD, DOC/NBS. DOL,
Machinery EPA

l
2 A glossary of Acronyms is contained in Appendix A.

This panel wee also charged wi=h the responsibility for the Federal

research supporting land use policies.

In addition to exchange of information the general functions

adopted by the panels in their respective areas were:

Review and assessment of the current state of technology.

• Review and assessment of the status of research and techno-

logy development.

• preparation of recommendations concerning ongoing research
activities.

• Racommendation of noise research programs and projects, and

mothode for their accomplishments.

a Preparation of reports on the status and/or progress of
ongoing, nols_ research activities.
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• Receipt and review of pertinent scientific and programmatic
advice from communicatiag with other standing bodies.

The names and add=eases of the Federal noise research panel
members are listed in Appendix C.

1,3 PURPOSE AND SCOPE

Each of the panels agreed to generate a report on the Federal noise
research, development and demonstration (RC&D) activities in the spec-
ific area of consideration by the panel. To prepare the report the EPA
requested each of the panel members to provideinformation on their
agency's noise RD&D actlvltiea. With ills request EPA offered an example
of the type of information desired 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). AppendL_ D
contains a copy of the EPA example and the program and project information
desired. From the information provided by the Federal representatives,
each of the panels has prepared a report describing the status and pro-
green of the Federal noise l_D activities within the panel's purview,
These reports are available from EPA under the titles o£:

Federal Aircraft Noise Research Development end Demonstration
Programs: FY 73 = FY 75.

Federal Surface Vehicle Noise Research, Development, and
Demonstratlon:Programs: FY 73 - FY 75.

Federal Noise Effects Research: FY 73 - FY 75.

Federal Hachlnery Noise Research, Development,cad
Demonstration: FY 73 - FY 75,

In reporting the Federal noise research ecttvitics amphaa_s was
placed on the RInD activities in FY 73 thr0ush F? 75. Previous affects
and future projections for major prosrur_ wars also presented s_horo such
information was available. Plscal date rape=cad was accurate aa of

July_ 1974, but did not necessarily rafla_C the complete resources avail-
able for each program or project. Thta wsa p_inoipmlly because resources
eliot=cad co salaries, equtpmanc, and ochot aarvicoa for in-house studies
h_ not boon Taportsd by ell of the essncia=, _aceuao of FY 74 carryover
money, the _ 74 resource Allocations ware bast estimates in moat cases,
For FY 75 noC only were the re=egrets identified as aptimctos in most

: / cesa¢_ but some detailed prosram and project plennins was not complete.; Therefore, the FY 75 resource estimates wsra else incomplete, Although
it ia probably unavoidable to omlt same related Federal activities, it
ta the consensus of the panel members that no'major Federal noise RD_D
activities had bean overlooked.
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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 noise control provide a basis for establishing the
noise emission levels to which specific major sources of noise must he

controlled. Having established the goals for source control, a basis

exists for assesslng the Federal RD&D programs not only with respect to

the major noise sources being addressed, but also for technical approach
and progress toward achievement of the goals, floweret, the contribution
of specific major noise sources to the total noise level in the various

environments and the degree of control for these major noise sources

necessary to achieve the environmental goals in the "Levels Document"

have not been determined. In addition, only a few of the major envir-
onmental noise sources have actually been identified by EPA as prescribed
by Section 5(b) of the NCA. _erefore, the assessment of the Federal

noise RD&D programs at this time is limited to e determination of the

major noise source candidates and noise effects being addressed and the

' potential for these Federal activities _o support regulatory actions.

This EPA/0RD report contains a digest and'analysls of the panel re-

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 Jeapordlzes public health and welfare. Accordingly,
Section 3 identifies the harmful effects of noieej the major stationery
and mobile noise Source candidates being considered by EPA, current and

proposed Federal noise standards and regulatlonsj 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 is an
analysis of the Federal noise RD&D efforts; (1) to identify major

sources of noise and noise effects presently being considered in the
Federal RD&D programs, (2) to identify RD&D programs which have sup-

ported the development and enforcement of existing or proposed noise
standards and regulatlons, and (3) to identify RD&D activities which

can support future standards and regulations. The analysis of the Fed-
aral RD&D progrm_ has been carried out within the areas of noise effects,
aircraft, surface vehicles, machinery, and noise measurements and mea-

surements methodology. Because 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 _aeh category. The summary and conclusions from the analysis
are presented in Section 2.

5
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2.0 SUMMARy & CONCLUSIONS

2.1 GENERAL

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

• There is a large amount of Federal noise riD&])on transportation
systems, particularly aircraft, trucks, buses, and future mass
transit. While the current level of RE&D effort in this area

appears to be adequate, a more complete azld in-depth analysis of
these programs Is needed.

• The current Federal RD&D aetlvlties on non-transportation noise

sources, particularly stationary machinery used by industry and
in construction, are inadequate. They address only a few of the

hundreds o_ serious noise sources to which workers and the pubilc

are exposed. Furthermore, these activities are not coordinated.

There is n_ed__oLa qop_9;_2d_Fed_!g!.qoise_ .9.0n._[91_RD&D effort
fp_[_._o_o@esqu_gesFhich ar_ mosg.assocla=ed with tho..prigiI.Rai
noise heal_h effect; e.g., nolse-lnduced hearing loss.

• The recent disbanding of the joint DOT/NASA office for coordina-

ting the Federal alrcraft noise RD&D aeoivltles will place au

additional burden on gPA's Interagonsy coordination program.

Moat of the known effects of noise are being addressed by current

Federal research. However, several critical areas are receiving in-

adequate attention. These Includenon__in-audltoryhegl_ _ affects and

5/ Similarly, while there is a great deal of emphasis on noise mee-s_rement and measurement methodologies, the current efforts are frag-

mented and will require effective coordination co provide adequate

support for EPA regulatory and enforcement activities.

In general, the available noise control technology and cecholques and
the current Federal RD&D efforts would appear to be adequate to support
the initial regulations being proposed and considered by EPA for major
transportation and rel_ted noise sources (except motorcycles). For the

ma_or non-transportatlon sournes being considered by EPA for regulation,
=here is inadequate Federal RD&D to demonstrate and establish available

noise control technology. Beyond the current _egulations and state-of-the

art in noise control, Federally sponsored noise control RD&D currently

underway is inadequate for support of future noise _taedsrds except, p0ssi-
bly, for aircraft.
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2.2 NOISE EFFECTS

Although hearing lose and several extra-audltory physiological and

psychological effects of noise have been identified or are suspected,

quantitative cause-effect relatlonehips have been provisionally defined

by the Federal Government only for hearing loss, annoyance and speech
interference. Limitations in information exist for each of Lhe 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 assessment of the current Federal noise effects

research programs has been made+ The current research efforts have heen

categorized by the Interagency Noise Effects Research Panel into seven

soles effects categories and nolee effects measurement and measurement

i methodologles 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-audltory physiological
effects, and noise-lnduced hearing loss.

2.3 AIRCRAFT NOISE RD&D

There is a considerable decrease in the Federal resource allocations

for aircraft noise RD&D from $58,894,000 in FY 73 to $31,054,000 in FY 75.
The principal reason for this decrease Is the scheduled completion during

the period of two expensive technology development and demonstration pro-
grams, the DOT/FAA Sound Absorbent Material (SAM) Nacelle program and

NASA's JTSD REFA.N 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
from commercial Jets decreases. Federal allocations for similar noise con-
trol technology demonetratlon programs for the other major alreraft noise

source candidates, including advanced CTOL aircraft (See Table 3.2, page 16_,
increases from $3,886,000 in FY 74 to $8,020,000 in FY 78. These programs

will provide the bases for aircraft noise regulations in the near future.

Federal funding of aircraft noise research and development which can
define the ultimmte limits to aircraft noise control and can support the

development of future aircraft noise control strategies, standards and
regulations designed to meet health end welfare goals for source control

has remained essentially constant ($18,848,000 tO $20,298,000 per FY)

during the FY 74 through FY 76 time period. Generally the results of
those Federal research programs w_ll have applications to ell of the major

I aircraft noise sources candidates.
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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. In

many cases, considerations for noise are only a minor portion of the over-

all effort. In other programs the noise relevance has varied sharply from
year to year. Further, each agency appears to handle the determination of

noise 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
ascertain the adequacy of these programs to satisfy health and welfare

needs in a timely manner, hut 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 =mde 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 18 and for highways, for which standards and/or regula-

tions exist, are being promulgated, or will be considered in the near

term, there are supporting Federal noise control demonstration programs

except for highway motorcycle noise. For the ether major surface vehicle
noise sources, for which regulations are expected to he promulgated in

the near future, supporting Federal demonstration programs have been iden-
tlfied for all except automobiles, light trucks, off-road motorcycles, and
motorboats.

The majority of the current Federal RD&D activities are considered to
be demonstration programs designed to establish the state-of-the-art in
noise control and not to develop advanced technology. Should the levels

of noise control provided by available technology be inadequate to pro-
tect health and welfare, it is important to identify the Federal surface

vehicle research programs which are designed to provide advanced technol-

ogy. Currently the Federal government is sponsoring noise research on
medium- and heavy-duty truck noise (i.e., diesel engine and truck tlras),

rapid rail transit system noise (i.e., wheel/tall interaction), and high-
way and railway noise (i.e., the effects of buildings and boundaries on
the transmission of noise). _*ere is also the possibility that certain

classified DOD programs, to silence military combat vehicles, may provide

advanced technology.

Generally, however, there is inadoquate Federal surface vehicle

noise research to provide advanced noise control technology 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 future surface vehicle noise control strategies and

regulations designed to achieve noise 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 EFA infornmtlnn
base on these programs is mostly superficial. 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 $i_334,000 in
FY 75 and that many o£ the noise RD&D activities associated with mass

traosportatlon systems ate not specific 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 rants in-depth analysis and understanding of
the current programs and an update of the present information base.

2.5 MACHINERY NOISE RD&D

The Federally sponsored machinery noise RD&D addresses machines
which generate noise impacting on the outdoor environment, the home, and

the workplace. EFA has developed a list of candidates for identification

/_. as major noise sources which includes 47 machines. These are listed in

_ Table 3.5, page 19 andare sources which impact principally on the home
and outdoor envirennent. Of the 47, EPA currently plans to £den-

_ _A tify 1O as major noise sources in the near term. These are three con-structlon tools (chain saws, pile drivers, and pneumatic and hydraulic

._ tools) and seven lawn care tools (edgers, hedge clippers, lawn mowers,snow blowers_ leaf blowers, triummra, and tillers).

_ The current Federal _achiuery noise RD_ addressee2 of the l0
major environmental noise sources to be identified. 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&Dhas been identified relating to the other eight
major environmental machinery noise sources.

Of the other 37 candidates, Federally sponsored RD&D

addresses only 5. They are generators, pumps, rockdrills, saws, and
air conditioners. One research project was identified which intends to

study noise from household appliances (consiatin8 of 26 individual source
candidates including air conditioners). No specific sources, however,
were identified. There were no Federal KD&D activities identified for

the following seven major construction noise source candidates: concrete
mixers, concrete pumps, concrete vibrators, derrick cranes, mobile cranes,

pavement breakers, and rollers.

Over 300 major machinery noise sources have been identified which impact

on the industrial workplace (outside of the mining environment). Although
these have not yet been considered by EFA as major noise source candidates,
these sources are the ones most clearly responsible for nolse-lnduced

10



hearlng loss, Only II of these sources are speciflcally identified in

the currant Federally sponsored RD&D on machinery noise con_rol: pncu-

i/ matte and hydraulic tools, punch presses, wood planers, machine tools,
heat exchangers, ducts, nozzles, diecel engines, pumps, eewblades
and blowers.

An in-depth ann]yale of the Federal machinery noise RD&D activi-
ties has not been made. However, the available information (including

chat on the Navy's classified program) indicates that mss_ of the efforts
are directed toward the development and demonstration of available nolss

control technology and the measurement of noise emitted by machinery
sources. The results from a few of these prosrams can be used co sup-

port the development of near-term regulations. Only s minor portion of

the Federal effort (--15 percent of the total resources) is research
which can define the limits to noise control technology and support fu-

ture regulations. Generally, the current Federal machinery noise RD&D
actlv_t£es have been undertaken by aseecles to support their individual

needs. Consequently, the currant effort is fragmented and does not
adequately address the major noise source candidates identified by SPA

nor the machinery noise sources impacting the work environment.
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3.0 BACKGROUND

3.1 EFFECTS OF NOISE

There ere currently two Federal documents relating to arlterla on

the health effects from noise exposure, One is entitled "Criteria for a

Recommended Standard . . . Occupational Exposure to Noise" and was pub-
llshed 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 environment and

provides information to support the recommended occupational standard in
the area of nolse-lnduced hearing loss, i.e., the effective noise level

permitted during a normal E-hour work period should not exceed 90 dgA
for the time being and should be reduced to 85' dBA when technologically

feasible. Protection of the worker from non-auditory effects of noise
exposure is not addressed. The EPA criteria document addresses the

effects of noise exposure on physical and mental well-belng of human
populations. It includes nolse-lnduced hearing loss, other possible

health affects, and the indirect effects such as annoyance and com-

munication interference. Additionally, the EPA document addresses noise
effects on wildlife and domestic animals. Table 3.1 is a llstlng of the

categories of noise effects.

Table 3.1

CATEGORIES OF NOISE EFFECTS

i. Noise-lnduced Hearing Loss
II. Non-Audltory Health Effects

III. Individual Behavior Effects

IV. Noise Effects on Sleep
V. Co_unleatlon Interference

Vl. Community or Collective Response
Vll. Effects on Domestic Animals and Wildlife

3.1.1 Noise-Induced Hearin_ Loss

It has been well established that noise exposure of sufficient

intensity and duration can produce hearing damage. Hearing loss ro-
eultieg from intense noise exposure can either be temporary or per-

manent. In general, it is believed that brief exposure to noise that

13



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 s 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

between temporary and permanent hearing loss, however, is not yet clearly
defined.

Hearing loss which is caused by noise occurs first in the high-

frequency ranges. This impacts seriously 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 noise in industrial settings,
to impulsive sound, from gunfire and loud music for extended periods,

especially among young people. The effect from fluctuating, lntermlttent
or shorter-term exposures is incompletely understood.

3.1.2 Non-Audltory Health Effects

ate only well-established effect upon health from noise exposure is

noise-induced hearing loss. However, there is evidence, although incom-
plete, to indicate other effects can result from exposure of sufficient

intensity and duration. Noise can alter the function of the endocrine,

cardiovascular and neurologie systems. It may affect equilibrium and
produce changes such as: construction of blood vessels in the body and

vessel dilation in the braln_ rise in blood pressure and changes in heart
rhythm, and change in stomach rate of acid secretions. Noise 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 chat continued activation of any of these responses leads to
irreversible changes and permanent health effects.

_ 3.1.3 Individual Behavior Effects

When a task requires the use of auditory signals, noise that masks
these signals can interfere with the performance of the task. High-level,

continuous noise exposures appear to have potentially detrlmental effects
on human performance, particularly in the performance of vigilance tasks,

information satherlng and analytical processes. Noise may also increase
the variability of work race 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 circumstances, he annoy-

ing and disruptive of activity. However, prediction of Indlvldual annoy-
ance due to noise is difficult, probably due to the many psychological
and social factors Chat contribute to individual sensitivity.
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3.1.4 Noise Effects onSleep

Noise can interfere with sleep by preventing sleep, by awakening,

and by changing the level or pattern of sleep, Any of those kinds of

interference may have effects on behavior and performance during waging
hours as well as long-term health effects if repotltlve, Survey data

indicate that sleep disturbance is often the principal reason given for

annoyance, and son exports bellevo that sleep dls_urbance is one of the
most severe effects of noise on health.

3.1.5 C_==.2n_ _ Interferencq

In addition to the reduced understanding of speech resulting from

noiso-lnduced hearing loss, nolse can interfere dlrect]y with speech
• communication. Verbal communication in terms of noise loyal and vocal

effort is extremely difficult in backgrounds of high-level noise and can

adversely affect the accuracy, frequency a,d quality of verbal exchange.

This can be important in formal education in schools, occupational effi-
ciency, family llfe patter.s, and quality of relaxation.

3.1.6 Community or Colloctlvo Response

The preceding effects of noise all deal with various effects on

individuals, although statistical descriptors must be used to average
out individual dlfferoaces in roactlon or response. However, when a

community of indlviduals Is exposed, a different kind of reaction may

take place, This reaction may take several forms such as complaints to
authorltles, political action against noisy act_vltles, reduction in land
values or socio-economlc level, high property turnover rates, or changes

in family recreational patterns. Thus the consequences of community

response to nolsa can be social, political, and economic, as well as the
collective individual responses noted above. To date, only cosm;unlty
annoyance responses to aircraft noise have been studied extenslvoly, and
have been shown to correlate well with noise exposure. The number of

complaints due to noise in a com=unity, however, is small in comparison

to the number of people annoyed.

3.1.7 Effects on Domestic Animals and Wildlife

In genaral_ nolso has the same types of effects on animals as it
does on humans. Hearing loss and physiologic changes have been noted in

laboratory _ni_als. Possible effects on farm animals include changes in

size. w_Ight, reproduc_ivlty, and bohavlor. Changes in mating behavior,
predator-prey relationships, and torri_orlal behavior ]lave been observed

in some wildlife speclos exposed to nolse.
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3.2 MAJOR NOISE SOURCES

Section 5(b)(1) 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 been grouped into the source categories of aircraft, sur-
face vehicles, and stationary machinery, At chls time, only portable

air compressors and new medium- and heavy-duty trucks have been officially
identified by EPA as major noise sources.

3.2.1 Aircraft

Under the Noise Control Act of 1972, the Federal Aviation Administra-

tion maintains responsibility for promulgation of regulations to control

aircraft noise. EPA responsibilities under Section 5(b)(1) to identify

major noise sources do, however, include noise sources in air transporta-

'tion. Accordingly, Table 3.2 lists aircraft categories which will be iden-
tified by EPA as major noise sources.

Table 3,2

MAJOR NOISE SOURCE CANDIDATES IN AIR TRANSPORTATION

Buslness Jet aircraft
Commercial sub-sonlc jet aircraft

Commercial supereonlc js_ aircraft
Nellcepters

Propeller-drlven small airplanes
Short-haul aircraft

In developing a list of major noise source candidates, EPA employed
exposure criteria as specified in the "Levels Document." Those candi-
dates whose cumulative noise level in normal use contributes to environ-

mantel noise levels in excess of the "Levels Document" crlt_ria are con-

sidered major noise source candidates. Table 3.3 illustrates the noise
impact from aircraft operations of the source categories listed in Table 3.2.

=
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Table 3.3

ESTIMATED EXPOSURE T0 VARIOUS YEARLY AVERAGE DAY-HIGHT SOUND LEVELS

RESULTING FROH AIRCRAFT OPERATIONS (*)

Day-Night Sound in dB,

Re: 20 micropascals 80 75 70 65 60 55

Cumulative Numbers of

People in Millions 0.2 1.5 3.4 7.5 16 24,5

* Source of data: "Comparison of Alternative Strategies is for ldentlfica-

tlon and Regulation of Major Sources of Noise," printed as Appendix I
of EPA/ONAC Action Memo (Draft, February 14, 1975).

3.2.2 Surface Vehicles

The surface vehicles which EPA presently considers to be major
sources of noise and the approximate average noise 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
madlum- and heavy-duty trucks, highway motorcycles, buses, wheel and
track loaders, and wheel and track dozers.

3.2.3 Machinery

EPA has iden_ifled portable air compressors as the only major machin-
ery noise source. However, there arc several candidates for identiflca-
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 3.5,
Using a fractional impact analysis, candidates which are major contributors
to environmental noise have also been determined, They are indicated by an

asterisk 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 occupational

1 39 FR2297, 6-21-74.
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Table 3.4

MAJOR SURFACE VEHICLE SOURCES OF NOISE

AvaraKe Noise Level I

Category/Source _dBA Measured at 15.24m(50 ft.)

Highway Vehicles:

Medium- and Heavy-Duty Trucks 2 84
TruckTires3 95

Motorcycles 82
Automobiles 4 73

Light Trucks 72
Buses 82

Special Truck Auxilla_y Equipment 5 --

Rall Vehicles:

Locomotives 94

Rapid Transit 87

Construction:

Dozers (_4heel & Track) 87
Loaders (Wheel & Track) 79
Graders 88

Recreation:

Snowmobiles 85
Mmtorboete 80

Motorcycles (including mlnicysles) 85

I Values. 9b_alnedfrom unpublished EPA report "National fo_

_dentlfloation of Major_ Noise Sources," September 14, 1973.

2 Below 56.31 kilometers/hr. (35 mph).

3 Above 56.31 kilometers/hr. (35 mph).

4 Includes sports oars, eompacts_ and staedard passenger oars.

5
See Addond,,im, Page 135.
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Table 3.5

MAJOR MACHINERY SOURCES OF ENVIRONMENTAL NOISE

Average Sound Level I

Catebor_/Sosrce (dSA measursd...at lS.24m (S0 ft})

Construction:

Chain saws* 83

Concrete mixers 8S

Concrete pumps 82
Concrete vibrators 76

Cranes, derrick 88

Cranes, mobile 83
Generators 78
Pavement breakers 88

Piledrivers* 101

Pneumatic and hydraulic tools* 85
Pumps 76
Rock drills 98

Rollers 7A
Saws 78

Lawn Care:*

Edgers 78
Hedge cllppers 2 --
Lawn mowers 72
Snow blowers S5
Leaf blowers 76

Trimmers 2 ._
Tillers 69

* Identified as major consrlbutors to environmental noise.

EPA intends to identify these as major noise sources in
the near future.

1 Values obtained from unpublished EPA report, "Rationale for
identiflea_ion of Major Noise Sources," September 14, 197S.

2 Noise levels unavailable.
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Table 3.5

MAJOR _CHINERy SOURCES OF ENVIRONMENTAL NOISE

(Concluded)

Average Sound Level 1

.(dBA measured at .914m (3ft))

Household Appllcnnces:

Airconditioners 58

Clothesdryers 58
Clotheswashers 63

Dehumidifiers 57

Dishwashers 65

Electric can openers 66
Electric heaters 2 ..

Electric knives 72

Electric knife sharpeners 2 ..

Electric shavers 2 60
Electric toothhrushs .-

Exhoust fans2
Floorfans2 [[
Food bleeders 75

Food disposals (_rinders_ 2 .-
Food mixers 66

Freezers 42

Halt cllppe_s 2 ..
_alr dryers _ ._

Home shop tools 83
Humidifiers 53

: Refrigerators 43
i Bewlng machines 73

Sllde/Movle Projectors 2 ..

Vacuum cleaners 73
Window fans 2 ._

i
Values obtained from unpublished EPA report, "Rationale for
Identi£ieation of Major Noise Sources," September 14, 1973.

2
Noise levels unavailable.
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environment are the most severe in terms of both level and duration.
Estimates of the costs for reducing occupations1 noise to levels of mar-
ginal protection against hearing loss run into billions of dollars. 2
However, these estimates are crude at best and little data exisJ_ to ade-
quately define the extent of the machinery noise problem in th_ occupa-
tionaI environment and to assess tile availability and cost of technology
for industrial noise control. Tile available data do indicate that tl_e

problem is complex in terms of the vast number of different machines _n
use, severe in terms of numbers of people exposed to hazardous levels of
noise, and costly in terms of available control technology. Examples of
soorcea 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 FEDEP,AL. NOISE STANDARDS AND REGULATIONS

3.3_1 F#deral A irer_ft No_se Standarda t Re_ul_tions_ and Adv_sor Circulsrs

Tha Federal Aviation Admlnistrstion has the responslb_it_ _r _r_

m_l_at_a_ aircraft _ise re_ulati_s_ _ date_ t_ FA_ _a_ _s_ed _v_
ra_leti_s des_in_ _ltb alr_r_t nslse a_d s_nie boo_ se_e_d_aac_d
_o_i_ae _r _ot_ss _f _r_posed _e H_k_ _a_ _lt_ alrc_sft _is_
_d _iv_ FAA _ders a_d _dvi_ _i_lars _h_e_ l_for_ t_e a_i_io_
pahllc o_ _nre_la_or_ _ster_al e_ i_t_est _d a_e net _di_ a_ _°
latiens_ dea_ia_ _lt_ aircraft _oise_ _hese r_at_o_s ar_ summarl_e_ _n
_abl_ _ b_ title _ source cats_r_ _at_

c_p_r_s_ e_ tbs _r o_iss s_rc_ aa_d_dates i_ alr _ransports_
t_ _h£_ _ers l_tifi_d b_ _P_ _th t_ so_ro_s addressed b_ _AA
r_lat_ aatl_s_ _o_s t_at _ _AA haa issued o_e _r _r_ ra_t_ns_
Notlce(a) or Advanced Notice(s) of Proposal Rule Making which are appli-
cable to each major source candidates except helicopters.

3.3,2 Surface Vebiales

The five Federal standards and regulations which exist or are being

proposed by DOT end EPA for surface vehicle noise control are listed in

2
Bolt, Beranek, and NeWman, Inc., "Impact of Hoisa Control at the
Workplace, ='Report #2671, submitted to U.S. Department of Labor,
Office of Standards, January 1974.
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Table 3,6

EXAMPLES OF INDUSTRIAL MACHINERY NOISE SOURCES

Typical Noise Levels (dBA)*

Industry Type Source (Operator Position)

Metal Working Drop Ha_ers IIi
Punch Presses IiO

Riveting Machines 114
Chipping Machines 127

WoodWorking Planers II0
Saws 106

Molders 105
Tenoners I00

Textile Manufacturing Looms 102
Draw/Twlsters 95
Drafters 92

Spinning 93

* Values obtained from Karplus, H,, and Bonvallet, G,L,, "A Noise

Survey of Manufacturing Industrlesp" American Industrial Hygiene

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

Note: Levels are only representative,
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Table 3.7

FEDERAL STANDARDS, REGULATIONS AND ADVISORY CIRCULARS RELATING TO AIRCRAFT NOISE

(Agency DOT/FAA)

Title Sources

Noise Standards: Aircraft Type Certification, Subsonic turbojet transport aircraft

FAR Part 36, 12-1-69. designed and built after 12-1-69

Noise Type Certification and Acoustic Change Suhsonlc turbojet transport aircraft
Approvals, NPRM 71-26, 9-13-71, Amendment to FAR

Part 36, promulgated on 12-12-74.

Noise Standards for Newly Producsd Airplanes of Subsonic turbojet transport aircraft

Older Type Designs, NPM 72-19, 7-7-72, Amendments weighing more than 75,000 ibs.
to FAR Parts 36 and 21 on 10-26-73.

Civil Supersonic Aircraft Noise Type Certification Supersonic civil aircraft
Standards, ANPRM 70-33, 8-4-70.

Civil Airplane Noise Reduction Retrofit Requirements, Subsonic tLlrbojet transport aircraft of
ANPRM 70-44, 10-30-70. older design not previously included in

FARPart 36

Civil Airplane Fleet Noise Level (FNL) Requirements, All civil transport aircraft
ANPRM 73-3, 1-24-73.

Civil Aircraft Fleet Noise Requirements, NPRN 74-14, All subsonic turbojet transport aircraft
3-27-74. weighing mars than 75,000 Ibs.

Propeller-Drlven Small Airplanes: Noise Standards Propeller driven aircraft 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 C_RCULARS RELATING TO AIRCRAFT NOISE
(Concluded)

Title Sources

Noise Standards for Propeller-Drlven Small Air- Propeller-drlven aircraft weighing
planes - Applicable to New Type Designs, Newly less than 12,500 Ibs.

Produced Airplanes of Older Type Designs,
NPRM 74-39, 1-6-75.

Noise Standards: Short Haul Aircraft, ANPRM 73-32, Shor_, rndueed and vertical take off

12-14-73. and landing aircraft

Recommended Noise Abatement Take Off Procedures for Commercial aircraft

Civil Turbojet Powered Airplanes, AC-91-39, 1-18-74.

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

Arrival and Departure Handling of High Performance Turbojet transport aircraft
Aircraft, AC 90-59 and FAA Order 7110.22A, 2-28-72.

(AEO Minimum Attitudes : NPRM 74-40).

VFR Flight Near Noise-Sensitlve Areas, AC 91-36, . Turbojet transport aircraft
7-8-72.

General Operating and Flight Rules Covering Civil Civil _Ircraft

Aircraft Sonic Boom, NFRM 70-16, 4-10-70;
Amendment to FAR Part 91, issued on 4-27-73.



Table 3,8. DOT has issued two regulations: one limits interior noise
levels (at the drlverts seating position) of new and in-servlce trucks

and buses to 90 dBA and the other specifies design noise levels for high-

ways as a function of different land uses, DOT Is also requlred to pro-
mulgate enforcement regulatlons for all SPA surface vehicle noise emission

stasdards and regulations,

The SPA has issued a regulation for motor carriers (trucks) used in
interstate co.heros. The noise emission standards require that the truck

noise levels measured at 15,24 meters (50 ft.) not exceed 86 dBA at

56.31km/hr. (35 mph) and 88 dBA in the stationary run-up test. SPA has
also proposed regula£1ons for tall carriers (locomotives and rall cars)

used in interstate eo._arce and newly manufactured medium- and heavy-duty
trucks. The proposed railway regulations limit stationary locomotlvs

noise levels measured at 30 meters (100 ft.) to 93 dgA at any throttle
settlng and 73 dBA at idle. The standard for all tocomotives or oomblna-

tlo. of locomotives when movlng is 96 dBA when measured at 30 meters

(100 ft,). Four years after promulgation, the cortespondlnK standards
will be lowered to 87. 67, end 90 dBA respectively, For railroad cars,
the standard noise 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

8hove 72 km/hr (45 mph). For new medium- and heavy-duty _rucks the pro-
posed regulation will limit the noise levels when measured _t low speeds

(EPA test procedures similar to SAE J3666) to 83 dBA for I_77-80 models,
80 dBA for 1981-82 models and 75 dBA for 1983 and subsequent models.

The high speed standard (SPA test procedure similar to SAE J57) will be

86 dBA for 1977 and subsequent models.

3,3.3 Machinery

There are two Federal regulations being proposed for machinery

sources of noise and one already in existence. EPA has proposed Noise
Emission Standards for Construction Equipment - New Portable Air Com-

pressors NPRM, 39FR 38185, 10-29-74. The proposed standard limits the
average sound level of new portable air compressors with a rated output
of 75cfm or more to 76 dBA when measured at a distance of 7 meters (23 ft,)

from the surfaces of the compressor.

The Consume r Product Safety Commission has proposed that a regula-
tion for lawnmower noise be set in a notice of proceeding, 39FR 26662,

7/17/74. However, the only RD&D identified relatlng to this proposal has

been the development of e measurement methodology. Par the purpose of
this report, lawnmowers will be treated as a candidate for identlflcatlon
as a major source of environmental noise.

The Consumer Product Safety Cormmlssion also has a standard for toy

guns and caps, 16CFR Chapter II, Subchapter C, part 15OO, 9/27/73. This
bans the sale of toy guns and caps in violation of'noise emission stan-

dards. No RD&D in fiscal years 1973 - 1975 has been associated with thl,

.... regulation.

: 25

i



Table 3.8

FEDI_AL STANDARDS AND REGULATIONS RELATING TO SURFACE VEHI6%ES

Agency Title Sources

DOT/F}_A/BMCS Vehicle Interior Noise Levels. Trucks & Buses - New and in-

Title 49, Part 393.94, 11-8-73. service

DOT/FHWA Noise Control Standards and Procedure% 1 Highways (noise levels as a

Title 23, Part 772, 6-19-73, amended function of land uses)
2-2-74.

EPA/ONAC Noise Emission Standards (for) Motor Trucks

Carriers Engaged in Interstate Commerce,
Title 40, Part 202, 10-29-74.

EPA/ONAC Proposed Emission Standards Locomotives, rail cars

For Interstate Rail Carrier Noise,

NPRM, 39 FR 24580, 7-3-74.

8PA/ONAC Transportation Equipment Noise New trucks

Emission Controls: Proposed
Standards for Medium and Heavy-

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

1 Formerly this was the DOT/F}ndA Policy and Procedures Memorandum -- PPM 90-2.
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3.4 NATIONAL IIEALTH AND WELFARE GOALS FOR NOISE CONTROL

In 1974, the U. S. Environmental Protection Agency published a docu-

ment entitled, "Information of Levels of Environmental Noise Requisite to
Protect the Public Health and Welfare with an Adequate Margin of Safety."

The document serves to identify environmental noise levels in various

areas and conditions necessary to ensure no adverse health or welfare

effects, At the present time, this is the only document publisbed by a

Federal agency wblch identifies such goals. Tbe document provides a basis
for an overall assessment of tlle national impact of noise and the relative

contribution from various product types to this impact. Such an assess-
ment bas not been done at tbls time. Therefore, goals for control of the

major noise sources have not yet been establlstled.

Table 3.9 is a summary of the identified levels; Table 3.10 illus-
. _rates this Infori_tion in more detail.

Tables 3.9 and 3.10 identify levels for both aetlvlty interference

and hearing loss. It is seen that these levels or goals can be related
to the source categories of noise. Tbe purposes of identifying these

noise levels are to provide a basis for establishing noise level goals

for control of specific noise sources and for the assessment of noise
source emission regulations, human exposure standards, land use planning,

and zoning and building codes as to their effectivecess 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 aS standards, nor as discrete numbers since they are in terms of

energy equivalents. The EPA belleves 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, actlvlty interference will not be undue

if outdoor levels are maintained at an energy equivalent of 55 dg and
indoor levels at 45 dg.
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Table 3.9

SDR_RY OF NOISE LEVEIZ IDENTIFIED _q REQUISITE TO PROTECT PUBLIC

HEALTH AND WELFARE WITH AN ADEQUATE MARCIN OF SAFETY

Effect Level Area

{earing
Leq(24_70dB All Areas

Loss

utdoor activity Ld_55dB Outdoors in residential areas
nterferenee and farms and other outdoor

_nd annoyance areas where people spend wldel
varying amounts of time and

other places in which qulet

_s a basis for use.

Leq(24_55dB) Outdoor areas where people
spend limited amousts of time,
such as school yards, play-

,roundsa etc.

indoor activity Ldn_--=-45dB Indoor residential areas.
.nterference

Leq(24) _45dg Other indoor areas with human
anmoyance

activities such as schools,
etc.

Ex lanatfon of abe 3 :

Le c (24)represents the sound energy averaged over a 24-hour period

whfle Ldo represents the Leq wlth a 10de nighttime weighting.

; _Le hearing loss level identified hers represents annual averages
of the daily level over a period of 40 years. (These are energy

aversgos, not to be confused with arithmetic averages.)

• Relationship of an Leq(24) of 7OdB to higher exposure levels.
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Table 3.10

_LY ^VE_L_GE*EQUTVALEI_rSOL_'D LEWL5 _D_TIFT_D AS
R_QUISITE TO PROTECTTIlE PUBLIC H_ALTll AL_ _LFAR_ _ZTll

AN ADEQUATEHARGIHOF'SAFETY

[_door To Protecl OuCdoor To Protect
Activity Ilearin_ Losa AR_lnac Ac_lvlcy Hear|ng Loaa. _g_tnsc

i Heasure Zn_er- gonsider_- n_¢h El- _ncer- Conetdera- Boch El-
l ference cion feces _bl _erence lion fect_ (_)

Residential w£_l__° _ _ _ _ _

Leq(24) 70 t
Commerctal _eq(24) (a) 70 70(e). _a) 70 . 70(c)

Znalde Transportation Leq(24) (a) 70 (a)

zn_=_rl=l ' %qC24)(d)_ _a) 70 I 7o(¢) (_) 7o 70(=)'

Boaptcatm _dn 45 _5 _$ 55

Leq(26) 70 70

Zn=t_cu¢_on=] Leq(24) 45 45 55 55

Leq(24)(d_ 70 YO

Recreational Are=s Leq(24 ) (a) . 70 70(c) (a) 70 70(c)

, i
r=_ Land_ne Leq(24) (a) 7O 70(=_--

_41ndC°eiaga]Unpopulaeed I

Code_

_, Since dtfferen_ cypea of a_¢lv_lea appear to he aeeecia_ed with dJfferen¢ ]evele, ldenrlftca-
_ion of • _x_mum level for acclv£_y _nrerferenee may be d_fflcul_ excep_ £n _ho_e circum-

stances where speech _or_u_ic_lon L_ a erllical ac_vlty, ib. P_Bed on loweef: level.
¢, _aeed only on hearJn_ loee,

d* An Leq(8 ) of 75 d_ =ay be identified In _heee situations an long ae the expoeure over ¢he
_ema_n[n8 16 houce per day i_ Io_ enough _o resul_ _n e negl_Lble contribution to the 2_-hour
• verage! _.e*, no grea_er _hen an Leq of 60 d_.

NOTE: Explanation of _dencl_led level for hear_nK lose. The expeeure pe_lod uh_c_ _e_ut_e £_
. hear£n_ los_ ac che _denctf_ed level Is a pez'_cd OE _0 year_,

• _e_er= _0 energy raeher Chert ariL_em¢lc averasea.
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4.0 FEDERAL NOISE RD&D ACTIVITIES

4.1 OVERVIEW4

Eleven Federal agencies or departments sponsor noise RD&D. _lese
are NASA, DOT, HEW, DOD_ NSF, DOI, DOC/NBS, USDA, CPSC, lIND, and EPA.
Their noise RD&D activities can be classified into four areas which

correspond to the four interagency panels: (i) noise effects, (2) air-

craft noise, (3) surface vehicle noise, and (4) stationary machinery
noise. Table 4.1 summarizes the RD&D currently being addressed by each

Federal agency. Most of the agencies sponsor researcb in more than one

category. However, only DOD and EPA have activities in all fear noise
RD&D areas. Norse effects research is being sponsored by nine Federal

agencies and is the category having the greatest number of Federal par-

ticipants. Stationary machinery nolse RD&D is next, being considered by
eight Federal agencies. Aircraft noise RD&D is currently being sponsored

by NASA, DOT, DOD, and EPA while DOT, DOD, EPA, NSF, and USDA all sopport
surface vehicle noise RD&D.

The total resources allocated to noise RD&D by the Federal agencies

are summarized in Table 4.2 for FY 73, FY 74, and FY 75, NASA, DOT, and
D0D 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 allo-
cations. NEW, DOI, DOC/NBS, and NSDA 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 noise effects research increased steadily during the
FY 73 to FY 75 time period. Federal allocatlons for RD&D to control

aircraft noise decreased rapld]y from $58,894.00 in 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 schedaled completion during this period of two expensive

technology development and demonstration programs for retrofit

to existing aircraft -- FAA's Sound Absorbent Material (SAM) Nacelle

program and NASA_s JTSD REFAN program. However, Federal allocations
for aircraft noise control RD&D still account for g0 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
mochisery noise RD&D peak in FY 74. Although s number of Federal agencies

i sponsor work In these categorlea, they receive the least emphasis based
I on resource allocations.
I
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Table 4.1

SUMMARY OF FEDERAL AGENCIES' CURRENT INVOLVEMENT IN NOISE RESEARCH

Area of Involvement

Noise Surface Stationary

A_enc Z Effects Aircraft Vehicles Msch£nery

NASA X X

DOT X X X

HEW X X

DOD X X X X

NSF X X X

DOI X X

DOC/NBS X X

USDA X X

CPSC X

HUD X

EPA X X x X
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Table 4.2

SITHHARYOF FEDERAL AGENCY EXPENDITURES FOR NOISE RESEARCH

FLscal Year Funding

_Thousands of Dollars)

A_ency 1973 1974 1975

NASA 46,407 47,232 28,504

DOT 13,767 5,269 3,467

IIK'W 1,090 1,613 2,015

OOO 3,897 .4,621 3,063

NSF 263 658 --

DOI 409 551 730

DOC/NBS 236 381 407

USDA 4 93 131

CPSC -- 70 -"

HUD 117 638 460

EPA 453 i_189 409

Totals 66,643 62,313 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

Noise Effects 3,566 5,006 5,228

Aircraft 58,894 51,751 31,054

Surface Vehicle 3,211 3,374 1,334

Machinery 972 2_184 Ir570

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 noise researcb categories of

noise effects, aircraft noise, surface vebicle noise and stationary

machinery noise, In 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 research on noise effects,

Table 4,4 is a summary of the funding by agency for tbe fiscal years 1973-

1975. _le tot_l funding over this period has increased by 6g percent.

This is principally due to the large increase of expenditures by HEW/
NINDS and the steadily increasing resource allocations by the DOD and
NASA.

Table 4.5 identifies the research categories that are currently

being addressed by each of the participating Federal agencies. This
table reflects several major points regarding the various agency pro-

grams. Within HEW, three separate institutions are involved in the con-
duct of noise effects research; NINDS, NIEH_ and NIOSH. The NINDS has

major research efforts ongoing in the areas of noise-lnduced hearing loss
and communication interference. The NIEHS research is conducted mostly

on animals. The major part (83 percent) is dlreated toward nolse-lnduced
hearing loss and the remainder is allocated to the support of non-audltory
health effects research. NIOSII has a major research effort in noise-

induced bearing loss which includes both epldemiologlcal and experimental
activities. In addition, NIOSH is supporting research on non-audltory
health effects and in the area of measurement methodology and calibration,

The DOD, llke the EPA, pursues a broad research effort wblch in-

eludes each of the following categories: nolse-lnduced hearing loss, non-

auditory health effects, individual behavior effects, communication
interference, and measurement methodology and calibration. In addition,

DOD sponsors research on community and collective response effects while
EPA conducts research on sleep effects.

NASA has a major research effort in the area of community or col-

lective response 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 community or collective response and devotes nearly 90 percent

of its fusds to this area. The DOT currently has the smallest active

research program in noise effects, but directs all of its support toward
community or collective response.

NBg directs all its noise effects research to individual behavior.
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Table 4.4

NOISE EFFECTS RESEARCH FUNDING BY AGENCY

Fiscal year Funding

(_o_sands of D_II_)

Agency 1973 1974 1975

HEW/NINDS 526 622 1,157

NEW/NIEHS 153 258 239

HEW/NIOSH 395 507 481

DOD 984 I_180 1,190

NASA 1,127 1,154 1,200

DOT 50 130 50

NSF 20 ....

DOC/NBS 98 I17 142

HUD I17 638 460

EPA 24 377 309

D01/BuMines 72 23 --

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

CURRENT AGENCY INVOLVEMENT IN NOISE EFFECTS RESEARCH CATEGORTES

Research Category
Nolse-lnduc_d Non-Audltory Individual Noise Communica- Community or Domestic Measurement'

Nearing Health Behavior Effects on tlon Inter- Collective Animals & Methodology

A_anc_ Loss Effects ,, Effects Sleep ference Response Wildlife & Callbratlon

HEW/NINDS X X

NEW/NIEH8 X X

NEW/NIOSH X X X X

DOD X X X X X X

_4

NASA X X X

DOT X X

DO_/NES N

HUD X X

EPA X X X X X X

NSF X

DOI/BuM£nes X X



At this time, no agency has any ongoing research sctlvity on the
effects of noise on domestic a_Jimals and wildlife.

Table 4.6 is a summary of the funding as a function o6 research

category for the fiscal years 1973-1975. There has been a steady in-

crease in the funding for noise-induced bearing loss which in FY 75

received 38 percent of the total effects research resources. A sig-
nificant increase in funding for the community or collective response

category is shown for FY 75. Except for the non-auditory health

effects category, wblch 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 noise

source categories and by categories that have broad applications. Air-
craft noise sources being considered in tbe Federal RD&D include the

following: subsonic conventional take-off and landing aircraft (CTOL),
powered lift aircraft including short take-off and landing aircraft

(STOL) and reduced take-off and landing (RTOL) aircraft, rotorcraft
and vertical take-off asd landing aircraft (VTOL), supersonic cruise

aircraft, and general aviation aircraft. Table 4.7 summarizes the

Federal agency resource allocations for fiscal years 1973-1976 for all
aircraft noise RD&D categories.

Fuedlng for basic research and technology programs shows only
minor fluctuations in this period. Programs in this category have

broad application and apply to all aircraft noise source types. Funds

for noise portions of systems studies to define air transportation needs
are relatively low. There is a significant increase in funding for

general aviation aircraft noise. The projected FY 76 fending for gen-
eral aviation is over I0 times the amount of FY 73. Noise related pro-

grams applied to supersonic cruise aircraft are about the same in FY 73
and FY 74 and FY 75 and FY 76. Funding for noise related to powered

llft and rotorcraft/VTOL levels out in FY 74 and is fairly constant

through FY 76. Noise programs in the CTOL category apply mostly to the

existing commercial aircraft 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'a JTgD REFAN program.

Table 4.8 shows funding by agency for all RD&D 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 out in

FY 75 and FY 76 with the completion of the REFAN and the retrofit

feasibility program of DOT/FAA. The decrease ii DOT funding is
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Table 4.6

NOISE EFFECTS RESEARCH FUNDING BY CATEGORY

Fiscal year Funding

(Thousands of Dollars)

Category 1973 1974 1975
, , ,, m, ,,

Nolse-lnduced Rearing Loss 1,084 1,366 1,979

Non-Audltory Realth Effects 126 29& 61

ladlvldual Behavior Effects 381 361 463

, Noise Effects on Sleep 217 254 159

communication Interference 275 316 296

Community or Collective Response 410 821 i,i14

Domastlc Animals and Wildlife ......

Measurement Methodology and

calibration II0.7_ 1,59& I_176

Totals 3,566 5,006 5,288
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Table 4.7

SUM_Ky OF FEDERAL AIRCRAFT NOISE RD&D ACTIVITIES AND RESOURCE ALLOCATIONS

Fiscal Year Funding

(Thousnnds of Dollars)
Sponsoring l l

Technical Area Agency 1973 1974 1975 1975

Subsonic Convan- NASA 27,7041/5 25,204 6,017 2,703
tional Aircraft DOT 8 176 1,899 900 --

Subtotal 35,880 27,103 6,917 2,703 --

Powered Lift NASA 4,4061 2,082 2,977 2,952
Aircraft DOT 241 ......

'Subtotal 4,647 2,082 2,977 2,952
9

Retorcraft/VTOi NASA --- i, 774 2,284 2,294

DOD 267 534 675 275

Subtotal 267 '2,30B 2,959 2,569

Supersonic Cruise NASA 2,0701/3 2,086 1,490 1,730
Aircraft DOT 316 299 i00 --

Subtotal 2,386 2,385 1,590 1,730

General Aviation NASA 80l 355 448 996

Subtotal S0 355 448 996

Air _aasportatlon NASA 2554 428 2&B 227
Systems EPA -- 404 --. -

Subtotal 255 B3'2" 248 " 227"

Basic Research NASA 10,7651 14,149 13,840 14,269

and Technology DOT 2,830 785 1,282 1,760

DOD 1,784 I_752 . . 793 . I_I12

Subtotal _ 16,686 _ 17,141

GRAND TOTAL 58, 894 5],751 31__054 28,318

l_Th_ NASA funding data included in this table for FY 73 are based on

information supplied to EPA by NASA in December, 1973. The con_eot

of the breakouts by research area is not exactly the same as thoss
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 FY 73,

5 _e_ _v _ $I090K of _he funds listed were for subsonic engine and
nacelle technology -- Quiet Engine I.
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Table 4.8

SUMMARY OF FEDERAL AGENCIEg 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 25,171

DOT 11,563 2,983 2,282 1,760

DOD 2,051 2,286 1,468 1,387

I
EPA -- 404 ....

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

I
EPA FY 74 total includes some funds committed in FY 73.
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consistent with the decision by FAA to recommend the SAM retrofit alter-

native which limits the necessity for major funding to be applied co
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 technology needs for future aircraft noise regulations.

DODOs program shows a steady decrease in resource allocations during
the FY 73-76 time period. However, most of DOD's resources are committed

to basic research and technology and will also be applicable to support
of future aircraft noise regulations.

4.4 SI_FACE VEHICLE NOISE RD&D

The Federal agencies known to sponsor surface vehicle noise RD&D

activities are DOT, DOD, EPA, USDA, and NSF. Table 4.9 is a sunmary
of the major surface vehicle noise RD&D programs bofug sponsored by

these agencies. The total noise dedicated resources 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 ms,or programs. They are the

Highway Noise Reduction Program, Urban Transportation System Noise Re-

duction program, and Conventional Railroad and Intercity Nigh Speed
Systems Program. With emphasis on control of hlghway noise, the major

efforts have concentrated on the control of heavy.duty truck and bus
noise. Future rssoarch efforts emphasize truck tire and engine mech-
anical and combustion noise.

Although the DOT resource allocations to reduce noise from urban

transportation and conventional and high speed railway transportation
systems are not specifically identifiable from within total development

funding, significant noise RD&D efforts are underway in these non-noise

dedicated programs. The emphasis is in the development of future mass
transportation systems. As such, noise is only one of many factors being
considered and is often addressed as a design spscificatlon.

The DOD/Army has three RD&D programs concerned with surface vehicle
noise control. They ere entitled, "The Conformance with Regulatory

Reqoirements," "Vehicle Signature Reduction Program," and "The Noise

Reduction Program for U.S. Army Construction Equipment." These programs
are funded by the U.S. Army Tank Automotive Command (TACO_O and the U.S.
Army Mobility Equipment Research and Development Center (MERDC) and

address highway and off-highway military vehicles. The TACOM Conformance

with R_gulatory Requirements Program is directed toward reducing interior
and exterior noise levels of all tactical type military vehicles to meet

military and commercial noise standards. The MERDC Noiso Reduction
Program for U.S. Army Construction Equipment was initiated as s rn_u]t

of the low noise exposure level requirements established by the Army
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Surgeon General and is concerned with the'control of noise from both

stationary and vehicular oonstruotion equipment. The TACOM Vehicle
Signature Reduction program is concerned with reducing the noise si_r_tute

detectability of military vehicles for combat purposes. Pottlon_ 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 sponsored by DUD, particularly by the Navy
on watercraft. DUD plans to continue a similar effort during the FY 75

through FY 78 period.

The EPA identified three surface transportal;ion research programs

which were sponsored in FY 73 and FY 74 to support the Interstate Motor
Carrier, Interstate Rall Carrier, and New Hedlum- 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 noise research through the Forest

Servlee and the Cooperative State Research Service. These programs
are concerned with control of off-road vehicle noise and the use of trees

and shrubs to abate noise. Only the off-road vehicle noiss control re-

search activities of the Forest Service are planned to continue into the
future. The Cooperative State Research Service will continue to support

noise research proposed by individual scientists and snginsers.

The NSF sponsors nolsa research based upon the merits of unsollclted
proposals. Currently, there are two NSF research grants specific to sur-
face vehlole noise. They are entitled, "The Effects of Building and Other
Boundaries on Motor Vehlcls Noise 'iand "Noise and Vihration from Trans-

portatlon Vehicles and Other b_ohlnery." A third grant entitled, "Basic

and Applied Studies of Noise," has a minor portion of the study addressing
sound generation by automotive tire designs.

4.5 MACHINERY NOISE RD&D

Table 4.10 shows the Federal agencies' allocations for machinery

noise RD&D during the FY 73 through FY 75 time period. A total of

eight Federal asenoles, including two components of DUD, ate sponsoring

smohlnery noise RD&D. The Navy's program is the largest, committing.
about I million dollars pet year. However, the output of this effort
is classified and is not currently available to the public. The other

asencles togethsr spent in FY 74 s 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

MACItINERY NOISE RD&D FUNDING BY AGENCY

(Thousands of Dollars)

1973 1974 1,975

DOI/BuHinee 337 528 7301

DOC/NBS 138 264 265

HEW/NIOSH 162 226 138

NSF 243 356 --

EPA 60 230 I00

DOD/USN 3 ......

DOD/USA 178 490 2451

CPSC -- 70 --

USDA -- 20 ?2

To_a_ 972 2,184 1,570

I Projected.

2 This figure does not reflect $60.5K funded _n FY 72 for work done
in FY 73.

3
Navy funding for specific RD&D actlvi_ies in Machinery Noise can-

no_ be reported for security reasons, However, the total effort
in this area is about $I million each year,

k.
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The currant Federal machinery noise RD&D programs address a number

of specific sources of machinery noise, undertake work in building and
structural transmission of noise_ and work toward better definition of

the mach£nery 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 supported by £ha Navy's milllon

dollar a year program, most of which goes for source control technology,
It also appears that the funds for machinery noise RD&D peaked in FY 74.

This may non bo actual, howeverp due to the uncertainlty of the FY 75
data.

The agencies' current involvement 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 NYOSH are supporting
research in all three areas, while guMines, NBS, and EPA are Involved in
two categories.

Table A.11

SUMMARY BY AREA OF _ACHINERY NOISE RD&D

Funding

(Thousands of Dollars)
.. , RD&DArsa 1973 1974 .i.975

Source Nolee Control Technology 529 1,307 1,168

Building and Structural Noise
ITansmlssLon and Control 162 370 145

M_asur_mants and F_asurement

Methodologies , 280 507 25.._7

971 2,184 1,570
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Table 4.12

CURRENT AGENCY INVOLVhq4E_TIN AREAS OF MACHINERYNOISE RD&D

Area of Involvemsnt

Source Noise Building and Structurel Measuremsnts and
Control Noise Transmfsslen and Measurement

Asency Technology Control Methodologies

BuMines X X

NIOSH X X X

.NSF X X X

DOD 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 CRITERIA

A summary of the Federal noise effects research funding according to
area of activity is shown in Table 3.I. 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.I

NOISE EFFECTS RESEARCH FUNDING BY CATEGORY

(Thousands of Dollars)'

CateRory FY 73 FY 74 FY 75

Noise-Induced Hearing Loss 1,084 1,366 1,979

Non-Audltory Health Effects 126 294 61
Indlvldual Behavior Effects 381 361 443

Noise Effects on Sleep 217 254 159
Cormnunioation Interference 275 316 296

Community or Collective Response 410 821 i,i14
Domestic Animals and Wildllfe 0 0 0

Measurement Methodology and IAO73 ia594 I_176
Calibration

Totals 3,566 5,006 5,228

Nolse-lnduced Hearln_ Loss - Research on noise-lnduced hearing loss con-
tinues to be of high importance relative to the developn_ of criteria
because it is the one established adverse health effect from noise expo=

sure. To strengthen and/or support existing criteria, nearly 40 percent
of the total Federal expenditures for effects research is being spent on
nolse-lnduced hearing loss during FY 75 by five agencies. Table 5,2

summarizes these expendltures.
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Table 5,2

FEDERAL RESEARCH FUNDING FOR NOISE-INDUCED HEARING LOSS

(Thousands of Dollars)

A_enqy FY 73 FY 74 FY 75

HEW (NINDS) 447 482 1,057
HEW (NIEHS) 224 341 352

HEW (NIOSH) 145 192 199
DOD 248 301 301"

NSF 20 0 0

ERA 0 50 70

Totals 1,084 1,366 1,979

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

Current research in this area addresses the following:

• Cross-sectional studles in various environments (occupational,
military, recreational, etc.),

• Relationships between permanent and temporary threshold shifts.

a Susceptibility to hearing loss.

• Combination of noise and other stressors (work, heat, vibration,

etc,)°

• Combination with ototoxic drugs, other ototoxic agents, and

abnormal physiology.

• Effests on children.

• Impulse noise, intermittent noise, and high-lntensity noise.

s Psr_nsnt effects Of occupational and longer envlronmental

exposures.

. • Mechanisms of hearing loss (biochemical, physiological, etc.),

• llearing protection.
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Non-Auditor_ Health Effects - Results of existing studies indicate noise
contributes to numerous non-audltory health effects which adversely influ-
ence physical or mental health. Despite many questions which remain

unanswered st the present time regarding the non-auditory health effects

from noise exposure, Federal expenditures in support of this area of cri-

teria are currently little more than i percent of the total effects fund-

ing. Current research in this area is being conducted by three different
agencies which are addressing the following:

a Worker safety and health.

• SuBosptlblllty to mental and physical illness,

a Cardiovascular and other physiologic changes.

a Effects on the vestibular (sense of balance), cardiovascular (heart

and circulatory), endocrine (internally-secreting glands), and

neutral systems,

a Effects on drug uptake.

a Nos.aUdltory physiological system adaptation,

Table 5.3 is a summary of current funding for thls area,

Table 5,3

FEDERAL RESEARCH FUNDING FOR NON-AUDITORY HEALTH EFFECTS OF NO_SE

(Thousands of Dollars)

A_ency FY 73 FY .7.4 F?75

HEW (N_ND$) 8 66 40

HEW (_IOSH) 108 42 211

DOD IO
0

EPA O 18 2 0

Totsl_a 126 294 61

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

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

in a variety of environments where adverse reflex actlons or behavior may

result in accidents or unfavorable performance. Effects of noise on per-

formance, which is 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 fiscal year support, only

9 percent of these funds are directed toward indlvfdual behavior effects.

Table 5,4 is 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 noise.

• Measures of averslveness 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 (NIOSB) 0 28 0
DOD 233 166 166"

DOT 50 0 0
EPA 0 50 135

DOC (NBS) 98 117 142,

TOta.ls 381 361 443

,.,.,

* DOD FY 75 data estimated the same as FY 74.
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Noise Effects on Sleep - Sleep disturbance is often considered the princi-
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 physiological 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 7_ FY 75

NASA 217 254 142
EPA 0 0 17

Totals 217 254 159

Communication Interference - Noise can interfere with speech by changing

its perceived quality, shifting its apparent location or loudness, or by
u%akinS it partially or completely inaudible. Speech is considered a major

activity of importance in identifyis S levels of noise nocessary to pro-
tect public health and welfare. The available knowledge in this area is
still rather limited. The current Federal research in communication inter-

re=ante by noise is conducted by four agencies (Table 5.6). The expendi-
tures •ake up 6 percent of the effects funding.

Table 5.6

FEDERAL P-BSEARCM FUNDING FOR C0_UNICATIONS INTERFERENCE OF NOISE

(Thousands of Dollars)

Asency ,FY 73 FY 7_ _ 75

HEW (NINDS) 79 140 100
DOD 124 i09 109"
EPA 0 59 87

DO_ (BuMines) 72 8 __.O0

Totals 275 316 296

* DOD FY 75 data estimated the same as FY 74.
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Community or Callective Response - The second largest partion (22 percent)

of the current Federal noise effects research expenditures is in Dupport
of community ar collective response research, Although much has been
done to relate naise and annoyance_ mcst 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 COF_UNITY OR

COLLECTIVE RESPONSE TO NOISE

(Thousands of Dollars)

A_ency FY 73 FY 74 FY 75

DOD 32 0 O*
NASA 378 491 654
DOT 0 130 50

mm o 20O 410

Totals 410 821 1,114

* D0D FY 75 data estimated the same as FY 74.

Haasurement Hethadalo_ and Calibration - Over 18 percent af the cur-
rent expenditures for noise effects research Is applied to this ca_e-
gory. This research ia conducted to support naise health effects
reeearch_ support implementatian af noise control legislation, and
maintete a defensible posture regarding measurement technology. Six
asencise conduct research in this important area as shown in Table 5.8.



Table 5.8

FEDERAL RESEARCH FUNDING FOR NOISE MEASURE_NT _THODOLOGY
AND CALIBRATION

(Thousands of Dollars)

Agency FY73 FY74 FY75

HEW (NIOSH) 63 96 108
DOD 337 604 614.

HUD 117 438 50
EPA 24 32 O

DOI(BuMines) 0 15 O

NASA 532 409 404

Totals 1,073 1,594 1,176

* Estimated.

5.2 AIRCRAFT NOISE

Federal aircraft noise RD&D can be associated with support of and

I modification to existing standards and regulations and development and
demonstration of technology for future regulations. Table 3,2 (p. 16)

gave the major noise soures categories for aircraft and Table 3,7 (p. 24)
i provided a summary of the status of existing aircraft noise standards

i and regulations and those in the process of being promulgated, Table

{ 5.9 illustrates the distribution of Federal RD&D that supports (I)
:_ existing regulations, (2) technology demonstration for future regulation,
: and (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 understanding of how Federal aircraft noise KD&D relates to major

aircraft noise source categories, existing standards and regulatlons, and

development of technology for future standards and regulations.

The Federal RD&D supporting existing and future aircraft noise stan-

dards and regulations is summarized in Table 5,9 for fiscal years 1973
through 1976. Major activity supporting exlstlng regulations has been

conductad 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 (See Table 3.7, p. 24). These questions are being resolved and,
as a result, funding for these activities terminates in FY 75,
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Table 5,9

FEDerAL RD&D SUPPORTING _XISTING AND FUTURE AIRCRAFT

NOISE STANDARDS AND REOUIATIONS

Fiscal Year Funding
(Thgu_ands o_ Dol_rs)

Federal RD&D Support Sp_nsoring Agency 1973 19,74 1979 1976

Supporting Existing NASA 28,170 25,209 5,905 --

Regulations DOT/FAA 8,492 2,198 1,000 --
EPA 404 --

Demonstrations Supporting NASA 3,386 4,626 7,745
Future Regulatlons DOD 500 675 275

Total (.) _ (_ (_,_-_-

" Research Supporting NASA 17,483 16,773 17,426

Future Regulations DOD 1,786 1,282 1,112
DOT/ONA 785 793 1,760



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, It can be observed that while funding for support of exist-
ing regulation decreases, funding for demonstrations to support futur0
regulations Is increasing and reaches about $8 million in FY 76,

The third section of Table 5.9 summarizes the Federal funding for

basic research 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 major source 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 agencies p projectlons and

are subject to change in the process of refining program plans,

5.2.1 SUpport of Existln_ Standards and Re_ulatlons

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 flrst part of the table, those programs

associated with aircraft type certification are listed and in the second

part of the table, the activities related to aircraft operational proce-
dures are given. The REFAN program conducted by NASA accounts for a great

percentage of total funds supporting type certlflcatlon, This program
was initiated to develop and dsmonstrate retrofit kits for older, In-
service turbojet aircraft and is scheduled for completion in FY 75. The

retrofit feasibility for cormerclal Jet aircraft conducted by the FAA

under their Source Noise Reduetlon Program is being completed in FY 75,
The FAA has recommended implementation of the Sound Absorbing Materials
(SAM) retrofit alternative.

The major program that relates to flight procedures, Noise'Reduc-

tion Flight Experiments, is being conducted by NASA and is scheduled

for completion in FY 75, These activities are related to the flight pro-
cedures rules and regulations tabulated in Table 3.7 (p, 24).

5.2.2 Demonstratlons Suppgrtlu 8 Future Rebulations

Federal programs which will provide demonstrated technology to sup-
port the regulatory 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, VTOL, powered*lift and rotorcraft, includlng

helicopters. A program to demonstrate a quiet, clean, genera] aviation

turbofan engine is scheduled to be initiated in FY 76. Total funding for
demonstration programs supporting future regulations is expected to
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Table 5.10

FEDERAL RD&D SUPPORTING EXISTING AIRCRAFT
NOISE STANDARDS AND REGULATIONS

Fiscal Year Funding

Sponsorin 8 (Thousands of Dollars)

Regulation/Standard Description T!t%e of Program Agency _97) 197_ ' 1975 .19.76

Aircraft Type Certl- REFAN I_OGRAM NASA 24,463* 20,803 2,514
ficationlncluding

FAR Part 36, NPRM Source-Holse Reduction DOT/FAA 8,176 1,899 900
74-14, NPRM 73-26,

i= ANFRM 73-32 Short Haul Transportation NASA 180

8yste_ Analys is

I

i Aircraft Noise Systems Studies EPA 404 -AersdMnamics and Crash NASA 95
War_hiness

General Aviation Technology NASA 260 4,618

Aircraft Flight Source and Operational Sonic D_E/FAA 316 299 1OO -
Procedures _nelud- Boom Reduction

ing AC 91-39, ANPRM

74-12, AC 90-59, Noise Reduetlon Flight NASA 3,405 3,600 1,380 -
AC-91-36, FAR Experiments
Part 91

Terminal Configured Vehicle NASA 302 271 1,563
Operating Systems Experiments

Total 36,-7_-27,-?aT-

This flgure includes funding prior to and including FY 73,

m



Table 5.II

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS SUPPORTING FUTURE AIRCRAFT

NOISE STANDARDS AND REGULATIONS

Fiscal Year Funding
Sponsoring (Thousands of Dollars)

Aircraft _pe Source Descrlpc_ve Title of Pr0gram Agency 1974 197_____9 1976,

WideBody Turbojet Advanccd Acoustic Composite NASA 530 560 1,090
Nacelle proEras

STOL Advanced Powered Lift Aircraft NASA 310 1,480 1,470

STOL Augmenter Wing Flight Experiment NASA 160

STOL (Powered llft) Quiet Clean Short Haul NASA 167 840 825

Experimental Engine (QCSEE)

STOL (Powered li_t) Quiet Propulsive Lift NASA 1,310
Technology

STOL STOL Operating Systems Experl- NASA 135 657 657
merits

VIOL VTOL Operating Systems Expor£- NASA - 624 624
mentu

VTOL Tilt Rotor Research Aircraft NASA 274

Rotorcraf_ Rotor Systems Research Aircraft NASA 500
DOD 500 675 275

RotorerafC Rotor Systems for RSRA NASA 465 470

General Avla_icn Quiet, Cle_n, General Aviation NASA 536
Aircraf_ Turbofan (QCGAT)



Table 5.11

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS SUPPORTING FUTURE AIRCNAI_
NOISE STANDARDS AND REGULATIONS

(Concluded)

Fiscal Year Funding

Sponsoring (Thousands of Dollars)

Aircrafg Type Source Descrlp_ive Title of Program Agency 1974 1975 1976

General Aviation General Aviation Technology NASA 460
Aircraft

CTOL Termina_ Configured Vehicle NASA 1,613
Operating Systems Experiments

O

Totals 3_886 5,301 8,020

i



double in FY 76 compared to FY 74. Except for DOD involvement in one
rotorsraft program, all programs are being conducted by NASA.

5.2.3 Research Supportin_ Future Standards and Regulations

The Federal aircraft noise research programs wh_ctl can be associated

with development of technology to support future regulations, including

the lowering of permissible noise levels within existing regulatlons,are

summarized in Table 5.12. These programs deal with the fundamental

mechanisms of noise generation and prediction in propulsion, airflow-
surface interaction includlngalrframe aerodynamic noise, and rotors and

propellors. Other 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, control of aircraft approach noise below FAR 36
• minus 10 dB depends on reducing airframe aerodynamic noise. Note that

NASA has a program addressing this problem.

While DOT and DOD have speciflc research programs, NASA has the
most comprehensive coverage of all major noise sotlrce categories. About

90 percent of all research to support future regulations is being con-
ducted by NASA.

5.3 SUP/ACE VEHICLE NOISE

The Federel surface vehicle RD&D activities can be related to sup-

port of existing or future regulations. Specifically, the Federal pro-
grams can be identified wit|* 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 regulations. Such an analysis allows a comparison of
major surface vehicle noise source candidates identified in Table 3.4

(p. 18) with those sources which hays been or/are hein s addressed in the
Federal surface vehicle noise P_D&D activities. This comparison will pro-
vide the basis upon which conclusions and recon_endatlons can be made

cemeerning the current Federal surface vehicle noise RD&D activities,

The Federal surface vehicle RD&D resource allocations supporting the

development and/or enforcement of existing or proposed standards and
regulations (listed in Table 3.g, 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 standards and regulations. Of thls
almost 70 percent was allocated to RD&D supporting standards and regula-

tions 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 asencles sponsoring this research were DOT and EPA.



Table 5.12

FEDERAL RESEARCH PROGRAMS TO SUPPORT FUTURE AIRCRAFT
NOISE STANDARDS AND REGULATIONS

Fiscal year Funding
Sponsoring (Thousands of Dollars)

Aircraft Type Source Descriptive Title of Program Agency 1974 1975 1976

All Aircraft Typas Baslc Noise Research NASA 3,994 3,461 3,700

All Aircraft Types Noise Technology and Prediction NASA 9,354 8,733 8,790

CTOL Airframe Aerodynamic Noise NASA 801 1,646 1,779

All Aircraft Types Acceptance of Aircraft Operations NASA (1,154) (1,200) (i,458)

CTOL Jet Noise Research Program DOT/ONA 785 1,282 1,760

m CTOL Propulsion Noise Reduction DOD 563 271 400

CTOL Airflow Surface Interaction DOD 272 75 125

CTOL S_ructural Response and Sound D0D 917 447 587

Propagation Programs

Rotorcraft Advanced Rotorcraft Aerodynamic NASA 920 1,O45 1,040
Technology D0D 34

VTOL Advanced VTOL Aircraft Aerodynamic I_SA 80 150 160
Technology

Supersonic Propulsion Technology NASA 1,422 1,233 1,360

Supersonic Aerodynamic Performance NASA 664 257 370



Table 5.12

FEDERAL RESEARCH PROGRANS TO SUPPORT FUTURE AIRCRAFT

NOISE STANDARDS AND REGULATIONS

(Concluded)

Fiscal Year Funding

Sponsoring (Thousands of Dollars)

Aircraft Type Source Descriptive Title of Program Agency 1974 1975 1976

CTOL Analysis of Future Civil Trans- NAsA 88 168 147
portatlon Systems and Concepts

CTOL High Transonic Speed Transport NASA 16 80 80

System Study

C/KTOL Subsonlc/Transonlc/C/RTOL Trons- NASA ii0

portTechnologySystems& Design
Studies

Supersonic & CTOL Suheonic/Sonlc Transportation _%SA 34
Technology Propulsion Studies

Totals 20,054 18,848 20,298

,,,,, ...........................................



Table 5.13

FEDERAL NOISE R_D SUPPORTING THE DEVELOPmEnT AND ENFORCEMENT OF
EXISTING SURFACE VEIIICLE STANDARDS AND REGULATIONS

Fiscal YQar Funding
Sponsoring (Thousands of Dollars)

Federal RD&D Support Agency Prior to 1973 [97_ 19.74 (es_) 1975e Tota'l

Development Of Standards DOT 1,589 892 292 200 2,973
and Regulations EPA - 170 178 + 348

(Totals) (I,589) (1,062) (470) (200) (3,321)

Enforcement of Standards DOT (Totals) _(199) (868) (350) (50) (1,467)
and Regul_tisns

GRAND TOTAL 1,788 1,930 820 250 4,788



However, DOT was the only agency providing research and technology sup-
porting both development and enforcement of standards and regulations.
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 T;_ble 5.14. The
total amount allocated through FY 75 was $5,297,000, the same order of

magnitude as that for RDbD supporting existing standards. Of this,

approximately 60 percent Is for gD_D programs which are designed to

yield demonstrated noise control technology or techniques, and the remain-

ing 40 percent for research into the fundamentals of noise generation,
measurement, 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 agencies eponsorlng RDSD applicable to future surface vehicle

standards and regulations are DOT, DOD, NSF, and USDA. DOT is the major
contributor, allocating an estimated $3,270,000 or almost 62 percent of

the total Federal RD_D resources for future surface vehicle regulations.
Baaed on the distribution of resources, DOT planes 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 regulatlons is $1,609,0OO, or Just over 30 percent of the Cecal.

USDA and NSF together contribute $418,0OO to the total with USDAalloca-

ting ell of its resources to demonstration programs and NSF assigning all
its 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, S4,788,000 or about 48 percent has been
devoted to support of the development and enforcement of existing stan-
dards and regulations. The remaining $5,297,000 (52 percent) can be
assigned to Federal Itb&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 of
the total. DOD sponsors the Second largest amount of surface vehicle noise
RD&D, having committed a total of $1,609,000 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 noise is 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 development of

existing or proposed surface vehicle-_elated noise standards and

regulations are identified in Table 5.16. The majority of this Federal
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T_ble 5.14

FEDERAL NOISE RD&D PROVIDING SUPPORT FOR FUTURE SURFACE VEHICLE
NOISE STANDARDS AND REGULATIONS

Fiscal Year FundlnK
_Crhousands of Dollars)

Federal RD&D Support _onsoring Agency Prior to 1973 1973 1974 (est) 1975 Total---_

Noise Control Demonstration DOT 159 183 1,079 390 1,811
for Future Standards and

Regulations DaD 584 570 160 1,314

USDA 4 73 59 116

(Totals) (159 (771) (1,722) (589) (3,241)

Research for Future

Standards and Regulations DOT 119 410 435 495 1,459

DOD I00 I00 95 295

NSF 510 302 302

(Totals) (219) (510) !$32) .. (495) (2,056)

GRAND TOTALS 378 1,281 2_594 i_084 54297



Table 5.15

SUM}_RY OF FEDERAL SURFACE VEHICLE NOISE RD&D SUPPORT OF

FEDERAL SURFACE VEIIICLE STANDARDS AND REOULATIONS

Regulations Federal RD&D Progran_s
Sources ExisTing Proposed Demonstrmtion ResearchI

Highways 2 X X X

Railways2 X X

Highway Vehicles:

Medium- & }leavy-Duty X X X
Trucks

Truck Tires X X

Motorcycles X
Buses X X

Automobilee
AutomobileTires2 X

Light Trucks

Construction Vehicles:

Dozers (Tracked & Wheeled) X X

Loaders (Tracked & Wheeled) X X
Graders X

Recreationel Vehicles:

Snowmobiles X

Motorcycles (off road)
Motor Boats

Railway Vehicles:

Railroad Locomotives X X

Railroad Cars X

Rapid Rall Transit X X

i Some of the DOD research is classified.

2
Not 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 .

Spossorlng (Thousands of Dollars)

Regulation/Standard D_sc_ipti_s Title of Program Agency Prior to 1973 1973 1974 (est) 19751

All Surface Transportatlon Magnitude of Transpor=ation DOT ++ ......
Noise General & Potsntial

Abatement

Trucks (exterior) Quiet Truck Program DOT 1,046 i00 i00 .-

Truck/Bus ReCroflt DOT -- 450 72 --

_ Exhaust/Intake Mufflers DOT 75 28 -- --

Truck Noise Handbook DOT -- 15 20 -- "

Truck Tim Noise Study DOT 468 I00 i00 200

Interstate Motor Carrier EPA -- 170 + +
Regulation

New Medium-& Heavy-Duty Truck EPA .... 178 +
Regulation

(Total) (1,589) (863) (470) (200)

Trucks (interior) In-Cab Noise Tests DOT .........

Highways Development of Highway Noise DOT + + + ..
Standards PPM 90-2



Table 5.16

FEDERAL RD&D SUPPORTING DEVELOPMENT OF EXISTING

SURFACE VEHICLE NOISE STANDARDS & REGULATIONS

(Concluded)

Fiscal Year Funding

Sponsoring . (Thousands of Dollars)

Regulatlon/Standard Des,criptiva Title of Program Agency Prior to 1973 1973 1974 (nat) 19751

Railway Carrier Measurement of Railroad Noise DOT q-P ++ ....

Interstate Rail Carrier EPA -- 199 ....
Regulation

GRAND TOTAL 1,589 1,052 470 200

1 FY nstimote8 known to be incomplete,

+ Primarily an in-house effort.

4-_'ProEram not dedicated to surface vehicle nolsep resource allo¢stlons not available.



effort has been to establish demonstrated control methods for noise emitted

externally and at low speeds from existing and new medium- and heavy-duty
trucks used in interstate commerce. These trucks are considered to be the

major environmental surface vehicle noise source. In addition to external

truck noise, there has been RD%D to support the motor carrier safety regu-

Iatloas limltlng operator exposure to interior noise levels.

DOT In-house research provided information that was incorporated in

the highway noise control standards and procedures regulation which pro-
vides guidelines for planning and deslgn of highways, Other Federal

RD&D programs provided support for the interstate rail carrier regulations
which placed noise limitations principally on the locomotive, It should
be noted that some of this work was not dedicated to railway carrier Noise,

5.3.2 Enforcement of ExlstlnZ Re_ulatlons

The Federal research programs supporting the enforcement of existing
regulations are listed in Table 5,17. By far the emphasis in the Federal

effort has been in training and development of measurement and prediction
tools and techniques for enforcing the highway and motor carrier truck

noise regulations. Portions of Federally sponsored research has been
identified with the enforcement of the interstate rall carrier regulation.

5.3.3 Demonstratlon Programs for Future Regulations

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, bigb-

way and off-hlghway vehicles, and railway vehicles. Table 5,18 identi-
fies the current Federal demonstration programs in each of these source

categories.

The programs addressing highway noise are principally concerned with
the demonstration of the effectiveness of noise control through the use
of various barriers and hlgh_day design tools and techniques. For railway

noise, the principal efforts in the Federal programs have been to deter-
mine the noise climate of existing tall transit systems. However, one

program is designed to demonstrate the effectlveness of retarder 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 thls work have been measurements of the component noise sources

of a cargo truck and noise levels of non-dlrectlonal cross country and new

m military tires. Other related programs have InvOlved the measurementn

7o
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Table 5.17

FEDERAL RESEARCH PROGRAMS SUPPORTING REGULATIONS ENFORCEMENT

Fiscal Year Funding

Sponsorlng (Thoua@nds of Dollars)
Regulation/Standard Deacr_ptlve Title ef Program Agency Prier to 1973 1973 1974(est) 1975'

Trucks & ]_ighway Highway Noise Enforcement DOT -- 450 70 --

Training and Equipment

Roadside Enforcement Sites DOT .... I00 50

BMCS Training/Equipping DOT ....

FPM 90-2 Training Manual & Course DOT -_ 132 + +

NCI_P ProJec_ III DOT 120 120 180

Scale Modelling Highway Ho_ae DOT 79 ......

Scale Modelling Urban Traffic DOT -- 112 ....
Noise

F_4A Highway Design _Mnual 'DOT -- 54 ....

Railway Join_ DOT/AAR Noise Research DOT ........

Total 199 868 35G 50

I FY 75 estimates known te be incomplete.

'+ Primarily an In-houae effort.



Table 5.18

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS
SUPPORTING FUTURE STANDARDS AND REGULATIONS

Fiscal Year Fundin_

Surface Vehicle Sponsorin s (Thousands of Dollars)
Noise Source Descrlptlve Title of Program Agency Prior to 1973 1973 1974 (est) 19751

Bi_hwsys: Barrier Parametrics DOT + + 50 +

Hishway Barrier Effectiveness DOT 43 7 ....

Acoustic Materials Applications DOT .... 115 II0

Co.munity Nolae Study DOT 16 20 20 -.

Traffic Noise Study DOT 43 37 37 --

The Use of Trees& Shrubsin USDA .... 20 --
Noise Abatement

(Total) (Y_Y- T6D-- (_ C_

Railways:

Rapid Rall Transit In-Service Noise Abatement DOT See below
Test Evaluation 2

Rapid Transit System Noise DOT + ......
Environment

New York City Trsnsit System DOT .... 125 -.
Study

Chicago Transit Authority DOT .... 60 --
Studies

Other Transit Authority DOT 120 --
Studies

"•'4



Table 5.18

FEDERAL NOISE CONTROL DEMONSTRATION PROGRAMS

SUPPORTING FUTURE 'STANDARDS AND REGULATIONS

(continued)

Fiscal Year Funding

Surface Vehicle Sponsoring (Thousands of Dollars)

Noise Source Descriptive Title of Program A_ency Prior to 1973 1973 1974 (est) 1975"

Joint DOT/AAR Noise Research2 DOT See below

(Total) (+) (--) (305) (L)

HIshway Vehicles:

Military Conformance with Regulatory D0D -- 215 270 --
Requirements

Truck Tires Truck Tire Noise Study DOT ......

Passenger Car Passenger Car Tire Noise DOT -- 3 + --
Tires

Buses Purchase Specifications - DOT .... 22 --
Transit Coaches

Transit Bus Noise Reduction DOT -- 26 ....
Potential

Truck/Bus Retrofit DOT ......

Transbus Program DOT ,,.++ ,,,4.J,. _

(T°taD (++) (244) (292) (4-+)



Table 5.18

FEDERAL NOZSE CONTROL DEHONSTRATZON PROGRAMS

: SUPPORTING FUTUP_ STANDARDS AND REGULATIONS
(continued)

Fiscal Year Funding

Surface Vehicle Sponsaring (Thousands of Dollars)

NO...£SaSourc_ D escrlptlve Title of Prograla _g_n_ Pr.£or to 1973- I'_7__. 197A (est). 1975 l

Off-Highway..[eh.icle.s:

Construction & Construction Equipment DOT .... 50 --

Highway Ma£nten- Mufflers
anco

Construction Equipment DOT 57 90 80 80
Standards

NoiseRsd_ctionProgram DOD -- 369 300 160

for U.S, Army Construction
Vehicle,

Fa=m Equipment Noise Vib_atlon of Off-Road USDA -- & 28 --
Equipment

Snowmoh£1es Redsction of Vehicle & USDA .... 25 39

Equipment Noise Levels

I

I



Table 5.18

FEDERAL NOISE CONTROL DEMONSTRATrON PROGRAMS

SUFPORTING FUTURE' .STANDARDS AND REGULATIONS
(concluded)

Fiscal year Funding

Surface Vehicle Sponsoring . (Thousands of Dollars)

No,ise ,Source Descriptive Tltle ,of.Progrmn. Ae_ Prior to 197__3 197_._31974 (est) 1975.1

Railway Vehicles:

Locomotives Joint DOT/AAR Noise Research 2 DOT .... 150 200

Rapid Rail In Service Noise Abatement DOT .... 250 -_
Transit Test and Evsluatiou 2

_. S_ate-of- the-Art Car DOT ++ 4+ 4-+ 4-+

New System Speciflcatlons- DOT ++ 4-+ _+ d-+
Capital Grants

(Total) (4-+) (+_) (400) (200)

GRAND TOTAL 199 771 1,722 589

1 _y 75 estimates known to be incomplete,

2 This program ts multlfaceted and has potentisl applications to many areas.
+ P_imarily an In-house effort.

4-+ Nat 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 is a major Federal effort which

iS designed to provide demonstrated noise control technology for highway
buses.

Off-hlghway surface vehicle noise sources are currently receiving

the greatest noise dedicated emphasis in the Federal demonstration pro-
grams. Off-highway vehicles receiving the most attention are th¢;se used

in construction. Specifically, low-noise mufflers and cooling system

technology for medium- and heavy-duty trucks are being examined for
applications to diesel-powered construction equipment. In addition, a

number of military construction vehicles, including wheeled and crawler

tractors, graders, loaders, rough terrain fork lifts, and a wsrei_ouse
fork lift have been studied to demonstrate control technology to reduce

the driver noise exposure and external noise emissions. Other Federal

programs are addressing the control of noise fro.* snowmobiles and farm
equipment.

For railway vehicles there are major Federal efforts directed
toward the demonstration of noise control techniques; e.g., resilient

wheels and fastners, and other control technology for transit system
noise through in-servlce testing and new system specifications. Another

multlfaceted 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 listed in

Table 5.19. These programs are distinguished by their consideration of
the fundamentals of noise generation and control and therefore have poten-

tial for identifying the limits to noise control methods and technology,

In addition, the results of these programs will also aid in establishing
the ultimate goals for surface vehicle noise sources control.

The emphasis in the Federal surfac_ vehicle research activities is

in transportation vehicles. However, there are significant efforts iden-
tified which address the transmission of noise from highways and urban

areas and the silencing of military vehicles used in transportation and

construction. For highway transportation vehicles, the major efforts are
concerned with component sources of medium- and heavy-duty truck noise.

For tall transportation vehicles, the emphasis is in noise generated by
wheel/tall interaction and in tracked rapid transit systems for the
future.
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Table 5.19

FEDERAL RESEARCH PROGRAMS TO SUPPORT FUTURE SURFACE VEHICLE

NOISE STANDARDS AND REGULATIONS

Fiscal Year Funding

Surface Vehicle Sponsoring . (Thousands of Dollars)

Noise Source Descriptive Title of Program A_ency Prior to 1973 1973 1974 _est) 1975 1

Highways Effects of Buildings and NSF .... 30 --
Other Boundaries on Motor
Vehicle Noise

Transportation Noise and Vibration from NSF .... 272 --

Vehicles Transportation Vehicles &

Other Machinery

Military Trans- Vehicle Signature Reductlo. 2 DOE/Army 100 100 95 --
portatlon and
Construction Vehicles

Trucks Truck Tires Noise Basic DOT 119 -- ISO 250
Research

Engine Noise Support DOT -- 80 40 --

Basic Engine Noise Reduction DOT .... 245 245

Rapid Rail Transit Wheel/Roll Noise & Vibration DOT -- 184 ....
Vehicles Study

Elevated Structures Noise DOT -- 146 ....
Vibration

/



Table 5.19

FEDERAL RESEARCH PROGRAMS TO SUPPORT FUTURE SURFACE VEHICLE

NOISE STANDARDS AND REGULATIONS

(cone lud ed)

Fiscal Year Funding

Surface Vehicle Sponsoring (Thousands of Dollars)

Noise Source De,geriptive Title of Program A_ency Prior to 1973, 1973 1974 (est) 197___

_utuTa Transit ?ersonQl Rapid Transit progra_ DOT 4-_ q-_ 4-_ 4_-

Systems

Linear Induction Motor DOT 4-_ ++ ++ 4-_
Research _ehicle

Magnetically Levitated DOT .... + +
Research Vehicle

Tracked Air Cushion Research DOT 4-+ ++ ++ 44-

Vehicle

Screech Loop-pueblo Facility DOT + + ++ 4-+

Dual Mode Program DOT . -- -- ..4+ , ++

Tota].s 219 510 832 495

l
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 nat available.



5,4 MACHINERY NOISE

Federal machinery noise RD&D can be identified which hat supported

the development of the proposed regulation for new portable air compressors.
The remainder can be associated with support of future standards and regu-
lations and can be classified as either 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 categories
for FY 73 - FY 75. In FY 73 - 75, the Federal Government spent about

$4,725,000 _or RD&D in machinery noise.* Of this total $388,000, or 8

percent, was expended on RD_D which has supported the EPA proposed noise
standard for new portable air compressors; $705,000, or 15 percent of the

total, supported research to develop advanced technology for noise oentrol;
and the remaining $3,632,000, or 77 percent of the total, went toward
demonstration of available technology.

Table 5.21 summarises the Federal machinery noise RD_D In FY 73 -

FY 75 which addresses candidates for identification as major sources of

environmental noise (identified in Table 3.5, p. 19). Theme activities

accounted for $1,431,000, or 30 percent of the total Federal _mchinery

noise RD&D expenditures during that period. EPA is e_pecged to identify
two of these sources, lawnmowers and pneumatic and hydraulic tools, as

major noise sources in the near future. In the case of lawnmowers, the

aoblvity involves only the development of a measurement methodology. It
should also he noted that the work on saws and honm appilaneea is research

on fundamental noise generation and control.

5,4.1 Development of the Proposed Regulations

_e Federal research activities which have supported the development

o_ the EPA proposed noise emission standard for eew portable air com-

pressors are identified in Table 5.22. The majority of this RD&D was

sponsored by ErA to develop information on cost, technology, and me,sure-
meet methodology in direct support of the development and enforcement of
the standard. The U. S. Army'e Mobility Equipment Research and Develop-
meet Center (MERDC) sponsored the only Federal RD&D whleh demonstrated

available control technology for a portable air compressor (600 CFM). EPA

also supported other related research on eonstructlon site noise to
develop information from which EPA-identified portable air compressors

as s major source of construction alte noise (along with medium- and heavy-
duty trucks),

* This total does not reflect about $1 million spent annually by the

U. S. Navy for machinery noise RD&D. The Navy program which is
n directed toward quiet ships is classified.
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Table 5.20

SUMMARY OF FEDERAL MACHINERY NOISE RD&D PROPOSED

AND FUTURE STANDARDS AND REGIVbAT_ONS

Fiscal Year Funding

Federsl RD&D Su or_ 19,73 1974 1975 To_sl

Proposed Portable Air 15B 230 0 388

Compressor Re_ulation

Research on Advanced Noise 243 423 39 _05

Control Technology for
Suppor_ of Future Standards

and Regulations

RD&D which Provides Demonstrated 570 1,531 1,531 3,632

Noise Control Technology for
Support of Future Standards

and Regulation8

Tp,tals* 971 2,184 1,570 4,725

These totals do not reflect the $i millloo Navy RD&D program to quiet

ships, DeCal,s _annot be reported for security reasons,

..... 80
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Teble 5,21

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

Fiscal Year Funding

Sponsoring ..(ThoLlsands of Dollars)

Source Demonstration Research A_enc? 1973 1974 1975 Totals

I X2 CPSC 0 15 0 15Lawnmower8

Pneumatic and X EPA, BuMines 157 152 20_ 509

Hydraulic Tools I

Generators X DOD/DSA/MERDC S0 50 0 130

Pumps 4 X DOD/USA/MERDC 0 0 0 O

c_ Rock Drills X BuMines 90 0 0 90

5 87
Saws X NSF 875 O 0

Air Conditioners X DOD/USA/MEEDC 0 400 200 600

Home Appllanees 6 X NSF 0 2726 O 272

Totals 414 617 400 1,431

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

2 Measurement methodology only.
3 Ineludes$1OOK projected by Bureau of Mines.

4 Work included in surface vehlcle, but applicable to stationary pumps.
5 Basic work which includes sawblades as well as other sources. Funding is for 18 months.
6

Majority of work Is surface vebicle and funding is not included in these totals. Appliances
are discussed in the project descrfptlos, l)lltno specific sources were identified.



Table 5.22

FEDERAL RE&D SUPPORTING DEVELOPMENT OF THE SPA PROPOSED

REGULATION ON PORTABLE AIR COMPRESSORS

Fiscal Year Funding

Sponsoring (Tbq_sands of Doll.are)
1973 1974 1975

Descriptive Title A_ency _--

Compressor Noise Control DOD/USA/MERDC 98 0 0

Portable Air Compressor EPA 0 91 0

Noise Technology and Cost

Construction Noise Study EPA 0 2S 0

Economic _mpact of Portable EPA 0 S0 0

Air Compressor Noise
Emission Standards

Development of Noise EPA 60 64 0
Measurement Methodology

for Portsble 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 thelr 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 these activities will also aid in estab-

lishing the ultimate goals for control of some major machinery noise
eou_coe.

Two agencies, NIOSH and NSF, have activities in this area. NIOSH has

supported fundamental work on punch presses and wood planers. NSF sponsors
research based on the merits of unsolicited proposals. In FY 73 and FY 74
NSF funded 13 grants adreesing noise generating mechanisms, propagation,
and noise control fundamentals.
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Table 5.23

FEDERAL RESEARCH TO SUPPORT FUTURE
NOISE STANDARDS AND REGULATIONS

Machinery Fiscal Year Fllndlng

Noise Sponsoring .__housands of Dollars)
Sources Activity Title Agency 1973 1974 1975

Punch Presses Punch Press Noise Reduction NIOSN _ 54

Wood Planers Noise Control Research in Wood NIOSN 52 39

Planers

Meat Exchangers Flow Induced Vibration and Noise NSF 1 65.42
in Neat Exchangers

Pipelines Cavitation Damage Scale Effects NSF l 74.52
for sudden Enlargements in

Pipelines

Basic Generation Research Inltlatlon-Impact Mechanics NSF I 173
Mechanism and the Generation Of Impulsive

Sound

Sawblades, Blowers Basic and Applied Studies of Noise NSF l 873,5

Ducts and Nozzles Attenuation of Nigh-Intensity Sound NSF I 26

in s Condensing Vapor

Combustion Combustion Generated Noise 4 NSF

Diesel Engines Controlling th_ Noise Radiated from NSF
Diesel Engines

Appliances Machine Nolsa and Vibration from 1_ansporta- NSF I 2726

Tools tlon Vehicles and Other Machinery



Table 5.23

FEDERAL RESEARCH TO SUPPORT FUTURE

NOISE STANDARDS AHD REGULATIONS

(concluded)

Machinery Fiscal Year Funding
Noise Sponsoring [Thous_Dds of l_91_arsl

Sources Activity Title A_ency 1973 1974 1975

Basic Propagation Acoustic Propagation in Branches NSF I 49.5 742
Solids

Basic Propagation Sound Transmission in Buildings NSF I 15

Basic Propagation Research an Noise Propagation NSF 1 1522

Basic Control Acoustlcelly Absorbent Materials 4 NSF

Basic Control Optimum Design of PartitionsLfor NSF
Minimum Sound Transmission _

Total.___._s 2&3 423 39

i NSF funding cannot be predicted for FY 75.

2 Funding for 24-month period.
Funding for 18-month period.

4 Funding in FY 72 for 24-month period.
5 Includes some minor su_ace vehicle related work.

6 NsJorlty of work is sur@ace vehicles. Funding is included in that section,



5.4.3 Demonstration of Technology for Future Regulations

There is Federal RD&D which is 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 he noted that a significant portion is involved with measure-

ment of methodology.

Eight agencies, DOD, NBS, NSF, BuMines, NIOSH, EPA, CPSC, _nd
USDA, have activities in this category, and a number of machlnery noise
sources are addressed. DOD addresses several kinds of military equip-

ment: generators, air conditions, hydraulic equipment, and construction

equipment, NBS develops measurement methodology for machinery nolse

sources and designs guidelines for noise control in buildings, NSF has
funded development of a compt*ter model to predict industrial noise
levels. _%e Bureau of Mines RD&D addresses a number of sources in the

mining environment. NIOSH has supported (I) identification of available

technology for industry in general, (2) identification of available tech-
nology for the textile industry specifically, (3) the identification of
noise control materials and their capabilities, and (4) the development

of a recording system for impulse nolsa. EFA is planning work to identify
available control technology, costs, and economics for regulation of pneu-

matlc and hydraulic tools. CPSG has supported development of measure-

ment methodologies for regulation of (1).various consumer products, (2)
lawnmowers, and (3) toys. USDA began = program in 1974 to study noise

from agricultural machinery.

5.5 NOISE MEASURE_NT 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 instrumontatlon

and methodologies for measuring, characterizing, and monitoring noise
and for eaforolng noise standards and regulations. This is apparent
from Table 5.25 which shows that all ii of the Federal agencies and i
departments involved in noise RD&D also sponsor RD&D of noise measure-
ments methodology and/or instrunmnts for noise measurements. The

allocations have ranged from 1.5 to 2.3 million dollars per year

during the FY 73 to PY 75 time period excluding those related to air-
craft noise =easurements.

Of the research/source categories shown in Table 5.26, noise

measurements RD&D support of noise effects research receives the greatest

emphasis based on known resource allocations. A major portion of the
effects measurements RD&D concerns aircraft noise, In addition, it is

' known from the Interageocy AirCraft Noise Research panel report on

Federal aircraft noise RD&D programs that the agencies involved also
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Table 5.24

FEDERAL _CHXNERY NOISE CONTROL DEMONSTRATION ACTIVITIES

SUPPORTING FUTURE STANDARDS AND REG[_ATIONS

Machinery Fiscal Year Funding
Noise Sponsoring (Thousands of Dollars)

Source _ctivit Y Tit_ Agenc_ 1,9,73 1974 1975

Electric Generator Electric Generator Noise Control DOD/USA/MERDC 80 50

Air Conditioner Air Conditioner Noise Control DOD/USA/MERDC 400 200

Hydraulic Equipment Hydraulic Nolse I DOD/USA/MERDC -

Construction Euqlpment Construction Equipment: DOD/USA/CERL 40 45
Specification and Control

Measurement Machinery Noise Measurement NBS 41 120 120

Methodology Methods

Building Sources Building Accoustics NBS 97 144 145

• Industrial Sources Prediction of Noise Levels in NSF 392

Manufacturing Areas

Mine Conveyors Alternate Conveyor Designs for BuMines 3 148.8
Mine Machinery

Mine Cleaning Plant Noise Control in Surface Mining guMines 79.4 16.7
Sources Facillties--Problem Definition

Mine Surface Facili- Noise Control in Surface Mining guMines 112.4
ties' Chutes and Facilities: Chutes and

Screens Screens



Table 5.24

FEDERAL _CttlNERY NOISE CONTROL DEMONSTRATION ACTIVITIES

SUPPORTING F[rrURE STANDARDS AND REGULATIONS

(continued)

Machinery Fiscal Year Fundln@

Noise Sponsoring .(Thousands of Dollars)
Source Activity Title AGency 1973 1974 1975

Pneumatic Rock Drills Abatement of Noise from Pneumatic BuMines 90.1
Rock Drills

Pneunmttc Drills Muffler for Pneumatic Drill: BuMines 56.6 15.1 -

i. Analysis and Design
2_ Analysis of Mechanical Noise
3. Abatement of Mechanical Nolse

m 4. L,rger Class Drill

Measurement and Problem of Coal _iineNoise Goner- BuMlnes IO0.2 137.3
Pneumatic Drill orlon and Correction

Beliers, Loaders, Noise Abatement in Minln S BuMines 10.4 39.5

Continuous Miners Machinery

Diesel-Powered Noise Control of Underground 8uNines - 58.7

Mining Equipment Diesel-Powered Equlpment--Problem
Definitions

Mine Sources FY 75 Projected BuNChes 3 730

Textile Machlnes Coordinated Textile Industry NIOSH 120 99.5
Noise Reduction Program

Industrial Sources Industrial Noise Control Manual NIOSH 16



Table 5.24

FEDERAL MACHINERY NOISE CONTROL DEMONSTRATION ACTIVITIES
SUPPORTING FUTURE STANDARDS AND RECitaTIONS

(continued)

Machinery Fiscal Year Funding

Noise Sponsoring _Thousands of Dollars)

Source Activlt Z Title A_enc_ ,1973 1974 1975

Available Materials Compendium of Noise Control NIOSD
Materials _

Impulse Sources Impulse Noise Recerdin E System_ '5 NIOSH

Pneumatic and Pneumatic attd Hydraulic Drills and EPA i00

Dydraullc Tools Pavement Breakers - Technology,
m Costs, and Economic Impae£

Consumer Products Developin E a Consistent Set of CPSC 20 0

Product Noise Regulations

• Lawnmowers Test Protocol for Lawnmower Noise CPSC 15 O

Toys Noise Measurement Techniques for CPSC 35 0
NoI_



Table 5.24

FEDERAL MACHINERY NOISE CONTROL DEMONSTRATION ACTIVITIES

SUPPORTING FUTURE STANDARDS AND REGULATIONS
_oncluded)

Machinery Fiscal Year Fundln_
Noise Sponsoring IThousands of Dollars)

Source_ Act_vlty Title ARencM 1973 1974 1975

Agrlcultural Abatement and Control of Noise USDA 20 92
Machinery Associated with Agricultural

Processes

To_al_.__s 570 1,531 1,531

Work carried out relative to surface vehicles but applicable to machinery noise. Covered
• in surface vehicle section.

2
Fundl.g for 24 months.

3
FY 75 _otol was projected, but no_ identifiable with specific sources.

4 Funding in FY 72 buc work carried out in FY 73 and FY 74.

5 Nominal In-house funding.

}
I
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Table 5.25

SUMMARY OF FEDERAL NOISE MEASUREMENTS
RD_D BY AGENCY

Fiscal Year Funding

(Thousands of Dollars) ...........
AAency 1973 1974 1975

DOD* 381 644 659

NASA* 532 409 404

DOT* 450 170 50

NUD 117 438 50

EPA 107 108

NBS 41 120 120

DOl/BuMines 179 169

USDA 20 92

HEW/NIOSH 63 96 108

CPSC 70

NSF 39

Tot.ls 1,570 2,283 1,483

*Aircraft noise measurements RD&D not related to noise effects are
not included,
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Table 5.26

SU_£_ARY OF FEDERAL NOISE MEASUREMENTS

RD&D BY RESEARCH CATEGORY

Fiscal Year Funding

(Thousands of Dollars)

Research Category 1973 1974] 197___5

Noise Effects 1,073 1,594 1,176

Aircraft* ......

Surface Vehicle 517 182 50

Machinery 280 507 257

Totals 1,870 2,283 1,483

*Breakout of resources for Federal aircraft noise measurements

RD&D not related to noise effects are not available.
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sponsor supporting noise measurements RD&D. However, a breakout of

these allocations 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 =he measurements

RD&D related to surface vehicle noise support enforcement of surface

transportation regulations.

A summary of =he noise measurements RD&D projects in each of the

research/source categories identified 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.

92



6.0 APPENDICES

Pa_e No.

Appendix A - Glossary of Acronyms and Terms 95

Appendix B - EPA Plan to Coordinate the Federal Noise I01
Research as Required by the Noise Control
Act of 1972

Appendix C - Federal Noise Research Panel l_mbers 109

Appendix D - Information Requested by EPA on the Federal 117
Noise RD&D Programs and Projects

: Appendix E - Federally Sponsored Noise Measurements 127

{ Related RD&D
, List of Tables 127

93



API_NDIX A

GLOSSARY OF ACRONYMS AND TF_

95

..... • ......_h_.



GLOSSARY OF ACRONYMS AND TERMS

AAR - Association of American Railroads

AMC - Army Materiel Command

AMST - Advanced Medium STOL Transport

ARC - Ames Research Center/NASA

ASRO - Association of State Highway Officials

BMCS - Bureau of _btor Carrier Safety/DOT

BuMines - Bureau of Nines/DOl

CPSC - Consumer Product Safety Commission

C/RTOL - Conventlonal/Reduced Take Off and Landing

CSRS - Cooperative State Research Service/USDA

CTOL - Conventional Take Off and Landing

DOC - Department of Commerce

DOD - Department of Defense

DOI - Department of Interior

DOL - Department of Labor

DOT - Department of Transportation

EPA - Environmental Protection Agency

EPNdB - Effective Perceived Noise Level in dB

FAA - Federal Aviation Administration

FAR-36 - Federal Aviation Rule, Part 36

I Fh'WA - Federal Highway Admlnietratio./DOT

FRC - Flight Research Center/NASA
i

FY - Fiscal year
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HEW - D_partment of Health, Education, and W_l[ore

HtTST - Nigh Transonic Speed Transport

HRB - Highway Research Board/ASHO

HUD - Department of Houslng and Urban Development

JP-Fuel - Jet Petroleum Fuel

JPL - Jet Propulsion Laboratory/NASA

L/D - Lift Drag Ratio

LaRC - Langley Research Center/NASA

LeRC - Lewis Research Center/NASA

MERDC - U.S. Army Mobility Equipment Research and Developme_
Center/DOD

MVMA - Motor Vehicle Manufacturers Aaeoclation

NADC - Naval Air Development Center/DOD

NAS - National Academy of Sciences

NASA - National Aeronautics and Space Administration

NBS - National Bureau of Standards

NFPA - National Fluid Power Association

NIEHS - National Institute of Environmental Health Sclences/_-;

NINDS - National Institute of Neurological Diseases and Streke __--%-_J

NIOSH - National Institute for Occupational Safety and Health _J

NRC - Natlonal Research Council

NSF - National Science Foundation

ONAC - Office of Noise Abatement and Control/EPA

0RD - Office of Research and Development/EpA

OSHA - Occupational Safety and Health Admlnlstration/DO/

OVSR - Office of Vehicle Systems Rasearch/NBS
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QGSEE - Quiet Cleon Short-Haul Experimental Engine

QSRA - Quiet Short-Haul Research Aircraft

RADC - Air Force Rome Air Development Center/DOD

RD&D - Research, Development, and Demonstration

RSRA - Rotor Systems Research Aircraft

RTOL - Reduced Take Off and Landing

RTOP - Research and Technology Operating Plan/NASA

SAE - Society of Automotive Engineers

SAM - Sound Absorbing Material

SCAR - Supersonic Cruise Aircraft

STOL - Short Take Off and Landing

TACOM - D.S. Army Tank Automotive Cor_mand/DOD

TECOM - U.S. Army Test and Evoluatlon Commond/DOD

TSC - Tronsportatlon Systems Center/DOT

UNTA - Urban Mass Transportotloo Admlnlstrotion/DOT

USA - Deportment of the ArmF/DOD

USAF - Department of the Air Forae/DOD

USDA - U.S. Department of Agriculture

USS - Department of the Navy/DOD

V/gTOL - Vertleal/Short Take Off and Landing

VTOL - Vertlcol Take Off and Landing

WES - Army Corp of Engineer Waterway Experiment Station/DOD
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EPA PLAN TO COORDINATE TLIE FEDERAL NOISE RESEARCH
AS REOUIRED BY TIIE NOISE CONTROL ACT OF 1972

(January, 1974)

DISCUSSION

The Noise Control Act (NCA) of 1972 charges the Administrator of

EPA with the responsibility to coordinate noise research and control

programs of all Federal agencies as one of the ways to achlevn the
major objective of the Act which is "to promote an environment for all

Americans free from noise that jeopardizes their health or welfare."

All Federal agencies are required by the Act to promote this objective
in carrying out the programs under their control (See. 4(a)). In

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 technology, research, development and demonstration base
required to support current and future regulatory activities. Proper
coordination can also provide for more effective utilization of Federal

resources committed to noise programs hy ensuring that research and
control activities respond to multiple needs and by identifying and

eliminating unnecessary duplication.

Federal research coordination then is viewed as a major resource

whereby the Agency will achieve much of its research, development and

demonstration requirements. Specific products of research coordination
will include the following: (i) a detailed in-depth review of all
Federal noise research, development and demonstration programs for
incorporation into an integrated Federal noise research program plan

that is designed to provide the technology base for Agency regulatory
and enforcement activities to control noise that Jeopardizes the

public health and welfare; (2) an identification of research and
technology gaps that exist in current Federal noise programs that must

he filled to support the Agency's regulatory and enforcement activities.
This I_,formation is direct input to the Agency's coordination and

research plans to assure that these envlronmental research needs are
satisfied; (3) the opportunity for all agencies engaged in Fdderal

* EPA also is required to review noise standards and regulations pre-
scribed by other Agencies and to publish a periodic report on the

status and progress of Federal Noise research & control activities.
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noise research to ex_xchang__%nformatio n at all levels on continuln B basis
to promote program integrstlon a_-to assure'the most"cost effec_Iv_ "_ ....

Federal program; (4) elimination of unnecessnry.dupllcation, 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 regulations 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 coordination 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 an explicit plan to

accomplish research coordination. This plan is based on the premise
that Agency research and technology needs will be identified co-

operatively by the Office of Noise Abatement and Control (0NAC) and

ORD to be responsive to Agency regulatory and enforcement requirements.
An additional premise is that research coordination will be implemented

by ORD to supply a major portion of the Agency's research and develop-
ment requirements and to aomply with the Agency coordination role
mandated by the Noise Control Act.

[

It is to be expected that other Federal agencies will not look with

favor upon EPA's designated role as Federal program coordlnanor unless

they can feel reasonably confident that EPA is technically capable of
reviewing and understanding their programs, that EPA is not likely to
act capriciously and arbitrarily in proposing program eoordlnatlon, that

their own expertise will be utilized in evaluating their own and related
programs and that the affected agencies will hav_ a forum for expressing

their VieWS. Cooperation of each affected agency is 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 been designed. The plan has several interacting

components: (1) a specific mechanism for continuing intersgency
participation for information gathering and review_ planning, interagency

agreements, and problem resolution relating to noise research; (2)
incorporation of information on research into tl_e periodic reports on
Federal noise programs; (3) in cooperation with ONAC on noise control

programs, coordination through the Office of Management and Budget as
needed; (4) EPA and interagenoy sponsored symposia and conferences; and

(5) EPA in-house and jointly sponsored research; (6) a mechanism whereby

noise program office requirements for development of standards and

regulations are met in a timely and responsive manner by ORD. The
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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 achieved best through continuing efforts
to develop confidences and r_spect of the agencies in the coordination

activities from the technical working level up through the policy level.

To implement interagency participation the ORD proposes to establish
three interacting bodies: (1) an interagency noise research committee

composed of hlgh-level representatives of agencies with major programs

of noise research; (2) four noise research panels for aircraft noise,
surfeeevehlcle noise, machinery noise and noise effects; and

(3) ad hoc working groups to address specific problem areas.

The interagency noise research co=uittee provides the entree

and am_hority within the participating organization necessary to assure
chat the ORD has access to the agencies' program details such as pro-

Jects, project objectives, funding level_ future plans, etc. The
hlgh-level 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 noise research committee will convene on an ad hen

basis as required as experience is being developed in research coordi-
nation. EPA may wish to formally establish this committee as a standing

body in the future.

The interageney noise research co_mlttee 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 chaired by the Deputy Assistant Administrator
for Environmental Engineering, As a result of its limited service,
it is not expected that this committee would meet more than two to

three times each year at the call of the chairman.

The noise researoh panels ere standing bodies and ere the vehicles
whereby theORDgains access to techeical mlddle-management level

expertise. Panels aro to be made up of ropresentatlves of several
agencies having research programs in a common area. Their functions

include (l) reviewing and reporClng on the status of specific tech-

nology; (2) identifying research and technology gaps; (3) identifying
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 scientific and programmatic advice from and communications
with other bodies such as NAS-NRC,
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Ad.,ho_ workin_ 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 corm_ittee, panels

and working groups would be made up of only Federal employees end,

therefore, are not edvlsory groups which require approval by the Office
of Management and Budget.

A fourth support mechanism to be employed by the ORD 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 perlodi= basis according to specific needs to comple_lent

and to extend the scope of the technical expertise of the coordination
staff.

Several speeifle needs have been identified that requlre 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, Guide-
lines are presented in the following paragraphs for organizaclon of the
four panels, In considering panel size and distribution of members by

agency, an attempt has been made to keep each panel to a manageable size,
yet to allow for adequate representation by each agency. A further con-
sideration was the recognition of exlslng organizational structures

that provide a means for coordination. In particular, the DOT/NASA
Joint Office of Noise Abatement (JONA) has been very active in

,, promoting coordination and program integration.

The EPA/O_D plan for eaordinetlon of aircraft noise RD&D entails
the organization of an ieteragencv aireraf= noise research panel

which would work in parallel with the Steering Group organised by JONA.

The alreraft panel would provide n formal coordination procedure for
all Federal ngeneles involved in aircraft noise research, EPA/ORD

suggests the following repreeentatlon on this panel: EFA/0RD - l
(chairman), EPA/ONAO - l, DOT/NASA JONA - 5, amd DOD - 3. EPA/ORD

feels that thla distribution of agency members will adequagely tie to-
gether the majority of all aircraft noise technology research being

conducted by the Federal government and believes _hat 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 identified researcb and development on surface

vehicle sources of noise is conductsd tbrough the DOT, The following
suggestion of membership distribution for the surface vehicle noise

research penel accounts for this observation: EPA/ORD - I (chairman),

EPA/ONAC - I, DOT - 5, DOD - i, DOC/NBS - l, and HUD - i. 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 no_se and the panel will take this into

account in its activities, The noise sources considered by the panel
includes all surface vehicles including those used in transportation,
recreation, construction, agriculture, etc.

The Interagency noise effects panel is to be concerned with the

physiological and psychological response of humans to 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 coot-
• dlnated with respect to overall program direction and sgoncles included.

The following membership suggestion accounts for this: EPA/ORD - 2

(chairman), EPA/ONAC - i, I_W - 3, DOD - i, DO_ - I, NASA - i, I[UD - I,
DOC/NBS - I. This panel will have rssponslbillty for =oordlnsting all
effects research including effects on humans and domestic animals,

measurement methodologies, prediction techniques, exposure criterls in

the home_ community, recreational areas and work place for all sources
of nolse.

_e ileal panel to be organized is the interagency machinery

noise research panel. This panel is to bs concerned with all sources
of noise not considered by the alrcrsft and surface vehicle panels.

In pattlomlar, it includes home equipment (inside and outside), con-

struction equipment, Indus trlal and manufacturing machinery and equip-
ment, and agricultural equipment not included in the surface vehicle
panel. The following representation on this panel is suggested: EPA/
ORD - i (chairman), EPA/ONAC - I, DOC/NBS - i, HEW/NIOSH - l, NSF - I,

DOT - i, D0D - 2, USDA - I, and DOL - 1 (ex officio).

It is recognized 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. 0RD encourages the

agencies to forward their suggestions on coordination when submitting

panel member designation.

EPA/ORDenvlelons 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 r_search coordl-
nation contacts. These contacts should have knowledge of and access to
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agency program plans, funding data, future plans_ etc, While it is

desirable to m_nimize the number of such contacts from each agency, it
is realized that it may not be practical for so_ agencies to employ

a single contact. The need to be fulfilled is that all agency components

dealing in noise research programs he covered by the agency contacts°
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SURFACE VEHICLE NOISE RESEARCH PANEL MEMBERS

Osman A. Shlnaishln (Chairman)_ 518-377-6554

1242 Hempstead Road

Schenectady, New York 12309

William H. Close 202-426-4560
Office of Noise Abatement

Department of Transportation
Transpolnt Building TST-54

. 2100 Second St., S.W.

Washington, D.C. 20590

William Leasure 301-021-3381

Applied Acoustics Section
National Bureau of Standards

Room A149 Sound Building

Washington, D. C. 20234

Donald W. Rees (TACOM) 313-573-1653

Department of the Army
U.S. Army Tank-Automotlve Cowmand
Warren, Michlgam 48090

William Roper 703-557-1180
Office of Noise Abatement and Control (AW-571)

U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
CM-2

Arlington, Vs. 20460

George Wtnzer 202-755-5597

Manager. Environmental Research
Department of Housing and Urban Development

451 Seventh St., S.W.

Washington, D.C. 20410

* No longer an EPA employee
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AIRCRAFT NOISE RESEARCH PANEL MEMBERS

Dr, Franktin D. Hart (Chairman) * 919-737-2373

Professor Mechanical & Aerospace

Engineering

Director, Center for Acoustical
Studies

North Carolina State University

Raleigh, N.C. 27607

Mr. William Sperry 703-557-9307
Office of Noise Control programs

Crystal Mall Bldg. 2
1921 Jefferson Davis Highway

Arlington, Virginia 20460

Mr. Bernard Maggin 202-755-2494
NASA Headquarters
CODE R-3

Washington, D. C. 20546

Mr. Fred Stein 202-967-4335

Office of Environmental Affairs

D, S. Department of Commerce
14_h & E Streets, N,W.

Washington, D. C. 20230

Mr, George Winzer 202-755-0268

Manager, Environmental Research

Department cf Housing and
Urban DeVelopment

451 Seventh Street, SoW.

Washington, D. C, 20410

Dr. Gordon Banerian 202-426-4560

Department of Transportation
Transpoint Building Room 5222

2100 2nd Street, S.W.
Washington, D.C. 20590
Att: TST-53

First Lt. Craig A. Lyon 513-255-5421

Air Force Aero Propulelon Laboratory
Turbine EnRine Division (AFAPL/TBC)

Wrlght-Patterson AFB, Ohio 45433

• No longer an EPA employee
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NOISE EFFECTS RESEARCH PANEL MEMBERS

George R. Simon (Chairman) (RD-683) 202/755-0626
Health Effects Division

Office of Research and Development

Environmental Protection Agency
Washington, D, C. 20460

Jacob Beck* 202/632-4264

Division of Biological and Medical Sciences
National Science Foundation

18OO G Street, N.W.
Washington, D. C. 20550

Reginald O. Cook 919/549-3247

Bio-Physlcs Section
National Institute of Environmental Health

Sciences

P. O. Box 12233

Research Triangle Park, North Carolina 27709

Stephen cordle (RD-681) 202/755=O448

Noise Technology Staff
Office of Research and Development

Environmental Protection Agency
Washington, D. C. 20460

Derek Dunn 513/684-3416

Physical Agents Branch

National Institute for Occupational safety
and Health

1014 Broadway
Cincinnati, Ohio 4S202

Lois Elllott 301/496-5061 '

Cc_nmunicative Disorders

,C&FR, NINDS
National Institutes of Health

Building 36, Room 4A23

Bethesda, Maryland 20014

Daniel Flynn 301/921-3381

I Applied Acoustics Section
National Bureau of Standards

i Room A149, Sound Building

i Washln_ton_ D.C. 2023.4
*now at University of Oregon
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Gene Lyman 202/755-2370

Aeronautical Han-Vehlcle Technology Division
NASA Headquarters

Washington, D. C, 20546

Alice Surer (AW-571) 513/25_-3660

6570th Aerospace Medicol Research Laboratory
Biodynamice and Bionics Division (AMRL/BB)

Wright-Patterson AFBj Ohio 45433

Floyd Van Acre 202/961-5005

Occupational Safety and Health Administration
O.S. Deportment of Labor

Washington, D. O, 20210

Hennlng E. Von Gierke 513/255-3602

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

John Wesler 202/426-9503

Department of Transportation
T_anspo{nt Building, Room 5222

2100 Second Street, S.W.

Washington, b. C. 20590
Act: TST-53

George Winzer 202/755-0268

Manager, Environmental Research

DcparCm_n¢ of Housing and Urban Development
_51 Seventh Street, S.W.

Washington, D.C. 20410
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FEDERAL MACHINERY NOISE RESEARCH PANEL

Mr. Stephen R. Cordle _hairman) 202/755-0448

Noise Technology Staff (RD-681)
Office of Research and Development

Environmental Protection Agency

Washington, D, C. 20460

Captain Lester li. Beck, USN 202/692-0872

Naval Sea Systems Co,_nand (037)
Department of the Navy

Washington, D. C. 20362

Mr. Curtis Helmet 301/921-3381

Applied Acoustics Section
National Bureau of Standards

Room A149 Sound Building

Washington, D. C. 20234

Mr. Paul Hopler, Chief 703/664-6713

Systems and Components Branch -1836
U. S. Army Mobility Equipment Research

And Development Center 6MERDC)
Fort Belvolr, Virginia 22060
Attention: AMXFB-HM

Dr. Morris OJalvo 202/632-5787
Division of Engineering
National Science Foundation

1800 G Street, N.W.

Washington, D. C. 20550

Mr. Milford Skew 202/634-1240

Department of the Interior
Bureau of Mines
Room 9035 Columbia Plaza

Washington, D. C. 20240
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Dr. Floyd A. Van Atta 202/961-5005

Occupational Safety and Health Administration

U. S. Department of Labor

Washington, D.C. 20210

Mr. RobertWillson 513-684-3416

physical Agents Branch
National Institute for Occupational Safety

and Health

1014 Broadway
Cincinnati, Ohio 45202

Hr. Eugene Wyszpolskl 703/557-8292
Office of Noise Control Programs (AW-571)
Envlronmen=al Protection Agency

Crystal Mall Building 2

1921 Jefferson Davis Highway

Arlington, Virginia 20460
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INFORMATION REQUESTED BY EPA
ON THE FEDERAL NOISE RD&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 demonstration

programs. The results will be used as a portion of the EPA report to
the President and Congress on the status of Federal noise programs
and to aid in coordination of Federal noise 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 cl .ipletion of programs or projects.

The infornmtlon requested on noise related programs and projects
deal with the following areas:

• Program (project) description.
• Technical goals and achievements.

a Financial and manpower resources devoted and required.

• Facilities used or required.
• Key personnel.

The enclosed questionnaire is designed to reflect, as clearly
as possible, the type of infomnation required, but is not intended as

a rigid fozlnat; hence, any agency forms that will furnish the rQqulred
information easier than the questionnaire should be used by all means.

If the questionnaire is used, notice should he made that:

i. Additional sheets msy 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), hut there

is no risk of giving too lengthy information because this can
easily be adapted to the overall report intensity or detail.

3. If the questionnaire forms miss entire aspects of program

information, it is encouraged, in fact necessary, that you
add these aspects under additional proper titles.

4. If your agency has a documented (or computer-stored) 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 Inter years.
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6. For programs (projects) in which noise is only a par_ or a
consideration it is requested that information should be given
on:

A. Program (project) specifics as outlined in the question-
aalrs.

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 questions on this
document, please call Dr. Eugene E. Berlcauof the EPA at
202-755-0449.

The response to this questionnaire is requested by April 19_ 1974,
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Definitions in Responding
to the Form Titled

"FEDERAL NOISE RD&D PROGRAM SUMMARY"

Item Remarks

i. Program Title The formal agency title of record.

2. Agency Program Number The formal number of record; if pro-
grams are not numbered, write 'none'.

3. Agency or Department Parent organization (e.g,, DOT, DREW).

4. Inter•scary Agreements Identify other agencia• or departments
in Effect participating in the program and a

hrlef description of their tasks.

5. Subdivision Directing Organizational element where program

Work responsibility exists (NlOSH/Physical
Agent Branch) Name of Head.

6, Other Key personnel Additional leading personnel involved
in •dmini•tratlve or technical manage°
meat of overall program.

7. Principal Contractors Identify contractors doing work for
agency at the program (not the project)
le_el.

8. Technical Program Those considered environmental goals,
Coals like quieting a •peclfic machine by

I0 dg or improving the reliability
and sensitivity of needed instrumen-

tation systems.

9. Method of Approach Plans or methodology for achieving
program objectives.

I0. Problem Areas Identified technical, funding, and/or
facilities problems.

II. Total Resource
Allocation

• Funding The level of program funding deyoted



Ite.._mm Remarks

to nolso RD&D distributed with time.

• Man-Years The level of program manpower resources
devoted to noise RD&D distributed with
time.

12. Component Projects A list of descriptive titles of those

npise related pro_ects within this
program.

13. Schedules and Milestones Show the current schedule and mile-

stones; the "revised" column is for
futur_ use.

14. Principal Accomplishments State achievements accomplished or
within reach.

15. P_ogram Reports, Etc. 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 professlonnl lit-

erature as well ms project reports
and documents.

Note_ A Federal noise RD_ program includes each program in which
noise is a significant (one or more proJects)_ identifiable

program element,
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Environmental Protection Agency

Office of Research and Development
FEDERAL NOISE RD&D PROGRAM SUMMARY

, ,, , .

Agency or Department

Subdivision Directing Program/Ilead's Name, Title and Address

Name, Title, Address of Program _mnager

Names and Titles of Other Key Program Personnel

Cooperating Agency or Department and Subdivision (if any)

Program Contractor or Grantee (if any)

Program Title Agency Program Number

Authority (e.g., public Laws, Agency/ Date This Form is

Department Directives, etc.) Filled

Date of 'program Start Scheduled Date of Program

. Completion
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Check Appropriate Classlflcatlon(s) of Program I

I
[] Research _ Development _-_ Demonstration

[] Operations Research []Other (Describe)
and/or Eocnom/c Benefit

Program General Objectives:

Program Specific Goals:

Planned Approach: (Attach addltlonal sheets if necessary)

IToblem Areas:
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o _ _ _ _ Projected_ Fiscal o . <

m _ Year

_ _ 72 n 73 _ 7_ _ 751_ 76 n 77 _ 78 n 79

_2

_ Funding
.,,,$Thousnnd ....

_n-years

Program Schedules and Milestones

(Detailed schedules and milestones

may also be cited and appended to Status

this response.)

cheduled Date Date

Milestone Completion Completed or Revised
Date

Component Fro_ects

Agency/_oJect No. Descriptive/Project Title Project Manager
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Principal Accomplishments to Date (Include accomplishments relative
to program goals or attained from combined project achievements)

i

Program Reports) Documents and papers Published to Date: (List items
attributed to the _rogram. Complete bibliographic reference is

desired/author) title, date, agency, document.)
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List of Tables
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_-i Federal Noise Effects Measure_nts RE&D 127
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Table E-I

FED_{AL NOISE EFFECTS MEASUREMENTS RD&D

Fiscal year Funding

Sponso_in_ (Thousands of Dollars)
Agenoy DeacrJ,ption Title ,1973 1924 1975

}_/NIOSN Induetrlsl Audiometlc & Hearing 31 52 80
Conservation Technolooy

Measurement of Occupational Noise 32 44 28

BOB ,Psychoacoustieal Problems in 85 195 195
Ars_ Aviation

Airborne Noise Criteria for Ships 69 74 7_*

& Submarines

Mechanisms of Noise Senerotlon 3 2 2*

& Reception

Bioaooustle Environments 92 68 68'*

Sioenvironmnntal Noise 43

Air Force Land Use Planning
procedure-Aircraft Noise

Alto:aft noise Environmen=s 15 15 15"

Prediction & Reduction of Noise Impact 250 260

subtotal(_ (_ (6-_

*Estimated
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Table R-I

FED_L NOISE EFFECTS I_ASUREME_S RInD

(Concluded)

Fiscal Year Funding

Sponsoring (Thousands of Dollars)

Agency Deserlption Title 1973 1974 1975

HUD _D Urban Noise Measurement 117 263

System

Development of Noise Attenuation 175 50
Measures

Subtot.t (fiT) _3-6Y TY07

NASA Characterization of V/STOL 532 409 404
Noises

Subtotal _ (409)

EPA Instrumentation & Measurement Systems 24 32
for Noise Exposure of Individuals

Subtotal -7-f47 _ -Try---

DOl/BuMines Portable Calibration Instruction 15

for Audiodosimeters - Feasibility Study
subtst_l _V- -UD-- --GS---

Grsnd Total 1,073 1,594 1,176



Table E-2

FEDERAL SURFACE VEHICLE NOISE MEASUREMENTS RD&D

Fiscal Year Funding
Sponsoring (Thousands of Dollars)

Asency Description Title 1973 1974(est.) 1975"

D_E Highway Noise Enforcement Training 450 70
& Equlpment

Roadside Enforcement Sites I00 50

Measurement of Railroad Noise +

subtotel

EFA Interstate Rall Carriers 23 -

New Medium- & Heavy-Duty 12
Trucks

s°btotsl (n--T- _ TW-

DOD Operator Noise Exposure 44 +

Subtotal _ _[- _--

Grand Total 517 182 50

+ Primarily In-house

* FY75 Estimates Known to be Incomplete



Table E-3

FED_IAL MAC|fINERy NOISE MEASUREMENTS RD_D

Fiscal Year Funding

Sponsorln E (Thousands of Dollars)

Agency Description Title 1973 1974 1975

NBS Assessment of Measurement 41 120 120
Standards for De_ermlnarlon of

Sound Power

Subto t,_2 -7-aT zU-f6) ZZi'f6)

DOl/BuMines Definition & Correction of Noise I00 137
in Coal Mines

Noise Control in Surface Mining 79 17
Facilltles-Problem Definition

subtotaZ _ _ "(."fry-

CPSC Developisg a Consistent: Set of 20
Producc Noise Regulations

Noise Measurement Techniques 35
for Toys

Test Prot;oeol for Lownmower Noise 15

Sub_otal _ _
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Table E-3

FEDERAL HACHINI_y NOISE HEASURE_S RInD
(Continued)

Fiscal year Funding

Sponsoring (Thousands of Dollars).

Agency Description T_tle 1973 1974 1975

DOD Noise Crlterla I

Construction Noise: Speclf_cstlon 40 45
and Control

Subtotel _ _

EF_ Development of Noise Measurement 60 64
Methodologies for Portable

Air Compressors

subtotal -7"65Y q'6D" [:5

USDA Aba¢oment and Control of 0 20 92
Noise Assocla_ed wi_h

Agricultural Processes
Subtotal _ _

NSF Prediction of Noise Levels in 39

_nufacturlng Areas

s_b_otsl qVY'- "7-39--Y "-V7-

i

i ...............



Tsble E-3

FEDF/{AL MACHINERY NOISE MEASUKEMENTS RD&D
(Concluded)

Fiscal year Funding

(Thousands of Do118rs)
Sponsoring 1974 " 1975

Descriptlon Title [9_3 _ . -

System2 -
HEW/N_0SH Impulee Noise Recording .... "

--6rand Total 280 507 257

1
Classified project

2
Nomlnal _rrhouse Funding



ADDENDUM

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