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SECTION 1
INTRODUCTION

This report covers a study performed by the General Electric Company
far the Office of Noise Abatement and Control (ONAC) of the Environmental
Protection Agency. The purpose of the study was to deseribe and analyze the

various activifies of the Federal Government involving noise research and

noise abatement und control, In addition, the siudy addressed the information

and information-handling requirements of ONAC associated with its mission

to coordinate all Federal noige activities.

The Noise Control Act of 1972 (PL 92-574) requires EPA to coordinate
the noise programs of all Federal agencies and to periodically publish a report
describ'ing and assessing the Federal Government's progress in its elforts to
control noise. This report by General Electric is--except for the section con-
taining recommendations to EPA--intended to serve as the first of the periodic

reports required by the Noise Control Act,

The basic information utilized for the study was submitted to EPA by -

the various agencies in a format following puidelines provided by EPA,
The only additional information collected in the course of the study was that
which was required for clarification of the basic information which had been

submitted to EPA.

Period Covered by the Report
The report includes information pertaining to Federal noise activities

in recent years and also some information regarding planned activities,
‘However, the most definitive and complete information available covers FY 73
and, therefore, the report should be regarded as an FY 73 report,

1-1
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~ the case in a significant amount of aircraft-related research conducted by NASA, 1

Major Characteristics of the Report
There are several jitems which deserve mention in order to ensure
that the report is interpreted as intended--in effect, to elarify what it does

and what it does not say, and its limitations,

First, the report covers the status of noise programs in FY 73. In
general, it does not provide a view of the future other than what might be
inferred from the present state-of-affairs, The reason for this shertcoming
is a general lack of program planning information for noise activities.

Second, the report provides a two-dimensional view of noise activities.
It deseribes and summarizes the activities on an agency basis. It also de-
seribes and summarizes activities grouped according to the type of noise
pollution problem involved, cutting across agency lines. Thus, for example,
the report describes the various noise-related aclivities within DOT and, on
the other hand, the report describes all the work related to aircraft noise in
DOT and elsewhere.

Third, an exact cost accounting of expenditures for noise activities has
not been.done. Many activities involve noise considerations oniy peripherally
and not as a program type of task. That is, noisc-related elements of such
programs are generally not separately budgeted tasks, This appears to be

and also with other kinds of transportation systems work, Another element of
uncertainty arises from the fact that the data was submitted to EPA in mid-FY ‘ 5
73 and, therefore, FY 73 funding reported was planued funding, not actual. -
The lack of precise accounting does not invalidate the findings of this report,
since they deal with the Government's overall efforts to control noise,

[ 9
1
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Organizalion of the Material

Section 2 is a summary of the entire report. Section 3, 4, and 5
deal with research and technology pertaining to aireraft noise, surface trans-
portation noise, and non-transportation noise, These pollution problems
are being worked on by more than one agency and the material is presented
accordingly. Secticn 6 deals with noise abatement activities, These tend
to be ad hoc types of projects to reduce the noise emmissions {rom specific
sources located at Federal installations, Section 6 is presented on an agency-
by-agency basis, Section 7 summarizes EPA's activities and examines its
role as coordinator of Federal noise programs, Secltion 8 contains recommenda-
tions to EPA regarding their information requirementis stemming from their
mission to coordinate Federal noise programs,

Appendix A reports the results of an opinion survey conducted for the
purpose of judging a desirable distribution of resources among the various
aspects of the general noise pollution problem. Appendix B provides basic
reference information pertnining to the nolse activities of cach Federal agency.
It includes data on organization, personnel, program obiectives, and budgets.,
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SECTION 2
SUMMARY

The overall picture of the Federnl Government's efforts in nolse rejated
work is summarized in the {ollowing three tables. The first (Table 2-1)
summarizes FYT73 expendifures* rank-ordered by agency, A total of $74.4
million have been identified , ** based on data submitted to EPA from other
agencies, NASA, DOT, and DOD account for 93% of the total, with NASA alone

accounting for over 607,

Table 2-2 provides a dilfercnt view of the total effort, in terms of
major categories of activity, Research and technology accounts for 86% of the
total, while the remainder ig distributed hetween noise abatement programs
and the administrative activities of EPA. The table shows that aireraft re-
search and technology dominates the picture, accounting for 91% of all
research and technology and more than 78% of the total $74.4 million, Aircraft
related work also accounts for abont 87% of the totalif one adds to the amount
for airerpft research and technology the 85,9 million of aireraft related noise
abatement programs, shown as part of the $7.9 million for "Noise Abatement

Programs."
The perspectives provided by the first two tables are combined in
Table 2=3 in order {o show how the major categories of work are distributed

among the agencies,

The remainder of this section is structured to provide for the discus-
sion of several general points, and is followed by a summary of each of the

major areas of activity,

*Estimated F—";'?B expenditures submitted to EPA in mid fiscal 73.

**The costs of hearing conservation programs are not included, They were
gencrally not separable from the costs of total health services programs.

2-1
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o TABLE 2-1

' SUMMARY OF FY73 EXPENDITURES BY FEDERAL AGENCY

~ FY73 FUNDING PERCENT OF TOTAL

‘ AGENCY {Dollars in Thousands) {rounded)

a NASA 44,929 60. 4

.l .

DoT i 16,778 22.6

' DOD 7,505 10.1

= EPA 2,300 3.1
? DOL 700 .9
™ *

,  DOCMNBS 607" .8
1~  HEW 510 A
1o ‘

; NSF 271 .4
e
Hid HUD 259 .3
~t DOo1 180 .2
|
- UShA 164 .2
ﬁi Postal Service 183 .2
~ TVA 4 0
:
ha TOTAL 74,390% 99.9
h -
!
: . *Does not include cost of hearing conservation programs,
bl *Moes not inelude $478 thousand in funds {ransferred from other agencies;
' i such amount is included in the amounts shown from other agencies.
I
.
i ~
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TABLE 2-2

SUMMARY OF FY73 EXPENDITURES BY CATEGORY OF ACTIVITY

FY'1"3 FUNDING PERCENT
(8 Thousands) OF TOTAL

CATEGORY OF ACTIVITY

Research and Technolopgy

o Noise Associated with Aircraft

o Noise Associated with Surface
Transportation

¢ Noise Other than Transportation

SUBTOTAL

Neise Abatement Progréms

Administration (EDA)

TOTAL

58,454
3,299

2,420
(64,1178)

7,017
2,300

74,300%

*Does not include cost of hearing conservation programs,

78.6
4.4

3.2
(86, 3)

10,6

3.1

99.9

2-3
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TABLE 2-3

SUMMARY OF FY73 EXPENDITURES BY FEDERAL AGENCY
AND CATEGORY OF ACTIVITY

{Doilaxs in Thousands)

CATHGORY OF A [IVITY ) i - FEDERAL AGENCY
) ' boC ] Pogtal
NASA | DOT DOD [ NEF |Du Stda | HEW DOt USDA HUD EPA TVA [ Service| DOL | Totals
tesearsy and Technology
o Noise Asiociated with Aire=aill) 42,300 13,021 1,043 58,454
o Naisz Auvoclated yrith Surface 2,852 360 87 3,209
Trangportalion
e Naise Olher than Yransporta« 460 164 184 607» 432 1:11) 164 229 2,240
uon Relad
esearch and ‘C2chnology Tolal) (44,300)3(16,333)[ (1,567 | (270) | (6OT) (432) | (180) | (l64) | (229) (64,170)
{uise Abatement Programs 530 445 6,938 (k] K]t} 4 183 700 | 7,817
\dministration (EVA) 2,300 2,300
TOTALS 44,920 ] 18,778 1,505 | 2T1 607 510 180 104 259 12,300 i 183 700 | 74,300
e\ s 1.4
1.

L{L AN R Y

=Does not include $478 thousand in funds transferred {rom other agencies; such amount is included in the amounts

shown from other agencies.
*=Does not include cost of hearing conservation programs,
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GENERAL COMMIENTS

On The Total Distribution of Effort
Aireraft related aclivities would appenr {o be receiving a disproportional

shave of attention, in terms of ithe seriousness of aireraft noise relative to other
aspects of noise pollution. This is indicated by the following facts:

o Work related to highway noise accounts for slightly more than 3%
of the totnl budget, That is, expenditures for activities related to
aircraft noise are about 30 limes larger than expendiiures for the

reduction of noise from trucks, buses, and autos.
About 0, 6% of the total effort is directed to the study of the health
effects of noise on man,

o  About 0.6% of ihe tolal expenditures is directed to the quieting of

noise from construction and industry,

A recent survey* lends support to the view that the actual effort is not
in balance with the relative needs, The membership of several noise related
professional socicties was polled regarding their opinions on how the total
budget for noise work ought to be allocated. 'They were asked to consider, in
making their (subjective) responses (1) the relative seriocusness of each of
several aspects of the general noise pollutlon problem, and (2) the traetability
of the problem, Some highlights of this survey, summarized in Table 2-4 are;

¢  Alrcraft nolse and highway noise were given equal weight by the
respondents — both received an average of approximately 13% of
the total budget,

o Industrial sources of noise would on the average recelve 27,9%
of the budget, contrasted with an actual 0. 6%.

* Described in Appendiz A,

A £ e i b S T o e b b R ot o Bt
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TABLE 2-4
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—— ——

COMPARIEON OF SURVEY RESULTS TO ACTUAL EXPENDITURES

Transportation Sources of Noise
e Aircraft
& Highway
e Rall Systems
o Recreational Vehicles

Total Transportation
Industrial Scurces of Noise
Home Equipment Sources df Noise
Effects of Noise and Related Issues

Effects on Man
Other*

Total Effects of Noise and Related

*Details provided in Appendix A.

Percent of Budget

Actual

86,6
3.4
0.9
0.1

(91.6)

0.6

0.6
7.2

'{7.8)

Percent of Budget
Survey Average

13,2
12.8
6.6
3.7

(36.3)

10.5
10.4

(20,9)
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o ‘The study of the elfects of noise on man would on the average ,
receive frpm the respondents 10.5% of the total budget, contrasted
with an actual 0, 6%.
EPA is presenily sponsoring several studies to attempt to quantify the subjective
ranking of "serjousness' of various noise sources invelved in this survey, The
results will hopefully shed further light on the question, .

On the Need for Coordination
No attempt was made in the course of preparing this report to ascertain

the degree of coordination actually being accomplished by the various agencies
of the Government, However, an eflort was made to identify arcas of activity
involving numerous projects of similar technical scope, thereby providing a
basis for further inquiry regarding coordination. An examination of project
information provided to EPA produced ihe following observations (refer to
Section 3 for details):

o There were, in FYT73, approximately fifty-five projects ~ sponsored
by five components of NASA, three DOT components, and the USAF —
which had related workscope, all having to do with the generation of
noise from the exhaust flow of jet engines. These projects accounted

for about $4 million,

o There were sixteen projects relating to the noise from lift fans,
by-pass fans, and engine compressors, sponsored by two NASA
components, two of DOT, and the USAYT,

e Eleven projects relate to the noise of rotating blades, three in
DOD, seven in NASA, and one in DOT. '

e There are numerous activities in DOT, HEW, HUD, and USDA
involving community noise survey work,

e R b S L bt e et - bR



On the Lack of Vigibility

In general, there is a lack of program planning information. Without
such data EPA cannot establish a coherent view of the nunﬁerous activities
involved and, therefore, cannot effectively coordinate such efforts, The current
efforts of the Joint DOT/NASA Oflice of Noise Abatement* should alleviate the
problem insofar as aircraft noise work is involved. There are, however, other
important areas of activity where apparently no comprehensive planning for

noise work is underway,

EPA will, in order to proceed wilh its coordination mandate, need to
establish more effective communications with all Federal noise activities,
Where necessary, EPA will need to work with appropriate personnel in other
agencles in order to develop the needed information, It is recognized that in
some cases it may not be reasonable to expect noise program plans to exist.
This is the case in those areas of actlivity which have a primary focus other
than noise reduction per se., For example, in the development of an advanced
bus by DOT/UMTA there is no budgeted task for noise aspects of the program,
even though specifications exist for noise levels associated with the new bus,
EPA's progress in coordination has been limited so {ar due to the necessity
of applying most of its resources to the development of standards and regula~-
tions and related matters as mandated by the Noise Control Act. See Secfion 7,
YEPA Activities, ' for more information on EPA,

On Cost Accounting _
An exact cost accounting for noise expenditures has not been done in this

report, Moreover, in many arcas of activily it may not be possible to do so.
As indicated above, some programs are not struclured to allow costs to be

*The Joint DOT/NASA Olfice of Noige Abatement hun recenily completed s draft
of a long-range plan for avialion noise research, which was not available at the
time this report was prepared.
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accumulated for lhe noise aspects of the program. Contacts with other ageney
personnel during this study emphasized this limitation of the data, On the other
hand, exact cost accounting probably is nol essenlinl for EPA to accomplish its
mission of understanding and influencing the overall dircclion of noise research
and control efforts by the Federal Govermment. However, it is important for
EPA to understand more about the accuracy of the data which it is dependent
upon, and this will therefore require more attention in the future,

On Hearing Conservation Programs

Data presently available to EPA is not adequate to draw any firm con-
clusions ahout the elfectiveness of hearing conservation programs operated at
Federal installations, Inthe future EPA will design a questionnaire specifically
intended to elicit the appropriate information, * Additionally, on-site visits and
coordination with DOL and HEW will augment the questionnaire data, Section 6,
"Noise Abatement and Hearing Conservation Programs" provides additional
information, including some tentative observalions hased on available data.

AIRCRAFT NQISE

Distribution of Elfort
By far the most inlensive area of involvement by the Federal government

in'research and technology was related to alreraft noise. In FY73, work in this
area comprised $58.4 million, or over 90% of all ihe Federal cffort as measured
by levels of expenditure on all asoects of noise pollution. The distribution of
these funds for aircraft related work has been estimated for different classes

of nircraft since this is one of the most chvious perspectives by which aireraft
noise problems are clebated and by which funding decisions are made. In addi-
tion, the distribution has been estimated by organizational units so that those
agencies responsible {or attacking the problem can be identified with the funds

that were mcpeﬁded.

*EPA's first questionnaire, utilized for this report, was primarily intended to
obtain programmatic data on research and abatenient activities, and was not
well-suited {or hearing conservation information. (See Figure B-i, Appendix B)
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Figure 2-1 displays the distributlion of funds for {ive classes of aireraft,
It is seen that work related to noise from Conventional Take O[f and Landing
Aireraft (CTOL) accounted for $33,5 million, or 57% of the total for all agencies.
The three other classes of aircraft account for %6, 1 million, or about 10% of
the total Federal effort, Supporting research and technology that cannot be
reasonably assigned {o one of the four current classes amounted to $18,9 million,
or 32% of the total.

Three major Federal agencies were responsible'for the FY73 work —
NASA, DOT and DOD, The expenditures by NASA were 76% of the total funds
of all three agencies combined. Table 2-5 shows the expenditures by each
agency. Of the $44,4 million funded by NASA, the Lewis Research Center was
responsible for 327,83 million. Within DOT, the FAA Alrcrait and Noise Abate-
ment Division was responsible for the major portion of effort,amounting to $10,5

million,
TABLE 2-5
DISTRIBUTION OF FY73 FUNDS BY AGENCY
FOR AIRCRAFT NOISE RESEARCH AND TECHNOLOGY
PERCENT OF ALL AIRCRATT-
AGENCY FY73 FUNDING RELATED EXPENDITURES

(in millions) . {rounded)
NASA $44.4 75,9%
DOT $13.0 22,5%
DOD $ 1.0 1.8%

The research and technology cfforts of the various agencies were iden-
tified in a survey conducted by the EPA in mid-year of FY73. Individual projeci
efforts of each agency were described in 256 individual project records which
provided the primary basis for this report and, of these, 148 identified some

2-10
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- FIGURE 2-1

DISTRIBUTION OF FY73 FUNDS BY AIRCRAFT CLASS AND AGENCY
FOR NOISE RESEARCIH AND TECHNOLOGY

= l:l NASA NOTES:
' CTOL — Conventional Take Off and

- m ROT ‘ Landing

VTOL — Vertical Take Off and Landing
DOD

-

404 . ~ 70

-

- 30 / by
. % L‘ 50 2
. / g

) n - !

2 % =

JoE L 40 A

E % <

- B &
. BE 2 3

- ey Is

EE . 30 &
0B S >

. : <3

e . O

- . 20 @

3 10, E&

)

DOD - 10

~ ¥

| 0 v I i 0

- Current Advanced VIOL and  Suaper- Other

; ] CTOL CTOL Powere sonic Sueporting
i Alrceraft  Alvcrafll Lift Aireraft  Research

~ Adrorait and

. Technology

o 2-11 .

NOISE RELATED EXPENDITURES




cr——— = A SR wE W At

et 3 1 i o S

-

'
d

i

funding in FY73. NASA reported 96 funded projects concentrated at the Langley
{46 projects), Lewis (26 projects) and Ames (20 projects) Research Cenlers.
The DOT identified 37 funded projects in FY73, of which 19 were sponsored by
the FAA Aircraflt and Noice Abatement Division. The DOD sponsored 15 pro-
jects,mostly by the Air Force,

The range of expenditures for the 148 projects varied considerably {rom

- one or two thousand dollars to over twenty million. By {ai iic largest funded

effort in FY73 was the NASA Refan Program at $21 million, This work is aimed
at engine-fan modifications to the JT3D and JT8D engines which provide propul-
gion for the DC-8, DC-9, 707, and 727 commercial aircraft, A complimentary
effort on the Acoustic Nacelle Program was the second largest project, funded
for §3.18 million by DOT, Together these two programs for retrofitting the
earlier commercial jet aireraft account for 52% of all FY73 funding for aireraft
noise research and technology.

Four other programs account for an additional 13% of all FY73 funding.
These programs are: (1) the noise research work related to the development
of an engine for powered lift, short haul aircraft with acceptable performance
and economic characteristics, {(2) development of acceptable {light operations
procedures for use by commercial carriers amounted to $2, 61 million, (The
operations consist primarily of a two-segment landing approach for current
CTOL aircraft, A steeper angle of approach prior to the final landing phase
reduces the ground area exposed to sound levels of specified intensity.), {3)
noise research related to the development of a supersonic aircraft engine, and

(4} the Quite Engine Program aimed at providing suitable power plants for CTOL

aireraft of advanced designs., The six major programs account for 65% of all
FY73 funding and are described in Table 2-8.

2-12
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I 2-6

SIX LARGEST PROGRAMS ON AIRCRAFT RELATED
NOISE RESEARCII AND TECHNOLOGY IN FY73

) PERCENT OF
PROGRAM NAME AGENCY | FY13 FUNDING | ALL AIRCRAFT
(% in millions) { RELATED WORK
(rounded)
Retrofit
Refan Program NASA %21.0 35.9%
Acoustic Nacelle DOT $9.18 15, 7%
Program
Short Haul Alrcraft NASA $ 3,10 5.3%
Engine Development & DOT
Operational Procedures NASA $ 2,61 4,5%
{or Noise Reduction
Supersonic Aircraft NASA $ 1.06 1.8%
Engine Development
Quiet Engine Program NASA $ 0.95 1.6%

2.13
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Additional Findings

An analysis was made to further deseribe and characterize the tech-
nical work in those research elforts almed at advancing the state-of-the-art in
noise research, and lo determine the possible need for coordination. Only
those activities judged to be distinetly research in nature ("hasic research)
were included in the analysis, The results were summarized and an analysis
was made in terms of the basic elements ol the noise problem: {1) ncise source,
{2) transmission path, and (3) receiver which is concerned with noise impacts,
Research on the generation of jet noise was found to be the most intensive area
of work and 55 projects were identified in this one category, These projecis
amounted to $3,5 million earried out by flve organizational components in NASA,
three in DOT and one in DOD for 28% of the total basic research effort. In the
aggregate, research on all noise sources was 60% of this effort while research
on noise transmission path and receiver were 27% and 13% respectively, in

Fy13.

Approximately $12.5 million was associated with basie research in the
TY73 funding. This is about 21% of the total expenditures for aircraft noise

" research and technology. Table 2-7 displays the distribution of funds among

the three major areas of investigation and the components within each,

In addition to the one area of jet noise generation where 55 projects had
similar technical work scopes, other research areas alse revealed a multiplicity
of projects, Obviously there is a need for coordination in light of the number of
Individual projects and agencies involved, However, the information available
was not adequate to determine whether efiective coordination existed.

SURFACE TRANSPORTATION NOQOISE
The Depariment «f Trangportation accounts for nearly all of the woek

related to surface transportation, more than 8t% of the $3.,2 million total in
FYT73. DOD accounts for most of the remaining cffort (11% of the total), and
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TABLE 2-1

FUNDING IN FY73 FOR AIRCRAFT NOISE RESEARCIH*

(% in Thousands)

FUNDING IN F¥73

NQISE, SOURCES $ 7,492
— Jet Noise Generation 3,471
~— Lift Flow Noise - 2,369
— Sonic Boom Gencration 272
— Other 1,380
TRANSMISSION PATH $ 3,306
—~ Two-Segment Approach 2,M2
~ Sonic Boom 320
— Sound Attenuation 214
RECEIVER $ 1,649
~— Basic Effects on Man, Wildlife and 478
Structures: .
-~ Noise Exposurc 1,171
TOTAL $12,441

*Only those having a distinet research orientation are included,
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NSF is involved lightly. Table 2-8 shows the summary of FY73 {funding by
agency, Viewing the effort from the standpoint of the kind of work involved,
highway noise is the largest area of activity, accounting for 70% of the total
FY73 funds, As seen from Table 2-9, truck noise work alone accounted for

" more than 50% of the total. The second largest activity was for highway design,
14.3% of the total. The table also identifies the agencies primarily associated
with each category of work.

The work related to truck noise was sponsored by the DOT Office of
the Secretary, It included projects concerning the reduction of tire noise,

engine intake and exhaust quieting, accesscories, fan noise, and demonstration _
of a new quiet truck, The rest of the DOT work is split primarily between _
highway design efforts (8472 thousand) and rail technology work (%505 thousand), o~
There also are noise related aspects of a DOT/UMTA $23.9 million new bus
program. However, the program is not structured in a2 manner that lends
itself to separating out the {unds associated with noise and, therefore, no
estimate has been provided. ' '

The DOD work is of course conducted for military purposes. It could ,'
however, have applications to civil systems. In particular, the Army's efforts
for the quieting of combat vehicles could have civilian application, The Navy's
work covers the quieting of shipboard machinery and small boats and could
similarly have nonmilitary benelits,

Additional details on sui'face transportation related activities are

provided in Section 4, "Research and Technology: Noise Associated With Surface
Transportation, '
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TABLE 2-8

SUMMARY BY AGENCY OF RESEARCH AND TECHNOLOGY

RELATED TO SURFACE TRANSPORTATION NOQISE

.FY73 FUNDING PERCENT
AGENCY/COMPONENT {& in Thousands) QF TOTAL
DOT 2,852 8G.4
o Office of Secretary 1,875 (56, 8)
o UMTA 505% (15.3)
o TFederal Highway Admin. 472 {14.3)
DOD 360 11,0
o Army 56 ( 1.7
o Navy 304 ( 9.3)
NSF 87 2.6
TOTAL 3,299 100.0
5'1ncludeé only rail technology {funds. No estimale obtained for noise
related portions of UMTA's advanced bus program. :
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TABLE 2-9

SUMMARY BY CATEGORY OF ACTIVITY OF RESEARCH AND TECHNOLOGY

RELATED TO SURFACE TRANSPORTATION NOISE

CA'TEGORY OF ACTIVITY

FY73 FUNDING
{3 in Thousands)

PERCENT OF TOTAL

Highway Noise
o T'rucks (DOT)
© 3uses (DOT)
o JHighway Design (DOT)

o All Other {NSF)
Rail 3ystems (UMTA)

Water Systems (Navy)

Gther Related R&T (DOT and Army)

1,750

472
817

TOTAL

2,309

505
304

181

3,299

70.0
(53. 1)

(14.3)
( 2.6}

15.3
9.2

5.6

100, 0

*No estimate obtained for noise related portions of UMTA's advanced bus program,




[
1

T i e

RESEARCH AND TECHNOLOGY NOT RELATED TO TRANSFORTATION NOISE

In nddition to the activities identified above specifically related to
transportation noise there are o variety of other areas of activily, In FY73
there were about 40 projects inthis category in 8 major agencies of the Govern-
ment, tolaling $2.3 million. Table 2-10 shows the distribution of this work
among the various agencies. No single agency dominates this area, The
largest, however, is the National Burcau of Standards, accounting for about
26% of the total, (The Nationa) Bureau of Standards was {unded for nearly
another $500 thousand {or support to other agencies, These additional funds
are reflecled in the tota]l expenditures reported by the various spensoring

agencies and are not separately identified here.)

The projects comprising this category span a broad range of noise
problems and can be classified {or purposes of presentation in various ways,
One such classification is that utilized in Table 2-11, which groups the projects
into the following categories; (1) industrial and construction sources, (2) infor-
mation services, (3) methods and eguipment for the measurement of noise,

(4) surveys and receiver effeclts, and (5) propagation and attenuation.

The largest of these categories is that pertaining 1o noise surveys and
receiver effects, é.ccounting for almost 40% of the total., This is divided roughly
cvenly between (1} community survey work, sponsored by DOT and lo a lesser
extent HUD, and (2) receiver effects, Most of the receiver effects work is
sponsored by HEW ($432 thousand, or about 19% of the total) and deals with
the human effcets — auditory and other physiologic systems — of noise, The
Department of Agriculiure conducts a rather small elfort ($22 thousand) directed

lo the effects of noise on animals.

The second largest category is that dealing with noise measurement

iechnology and 15 conducted almost exclusively by the National Bureau of Standards.
In addition to the amount shown, funds transferred to NBS by other agencies

augment this amount {o bring the total slightly over $1 million,

2-19
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TABLE 2-10

SUMMARY BY AGENCY OF RESEARCH AND TECHNOLOGY

NOT RELATED TO TRANSPORTATION NOISE

, THOUSANDS TOTAL
AGENCY {$) (%)

DOC/National Bureau of Standards 607 26. 2
DOT 460 19,7
HEW 432 18,6
NSF 184 7.9
DOI 180 7.8
pOD 164 7.1
USDA 164 ' 7.1
HUD 229 5.6
TOTAL 2,420 100.0
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TABLE 2-11

SUMMARY BY CATEGORY OF ACTIVITY OF RESEARCH AND TECHNOLOGY
NOT RELATED TO TRANSPORTATION NOISE ‘

CATEGORY OF ACTIVITY

FYT3 FUNDING
($ in Thousands)

PERCENT OF TOTAL

Industrial and Construction Noise
o Mining (DOI)

© Highway Construction and
Road Mainlenanee Equip. (DOT)

o Agricultural Machinery (USDA)
o Industrial Machinery Processes
{NSF)
Information Services (DOT, HUD)
Noise Measurement Tecnnology (Various)

Noise Surveys and Recelver Effects (Various)

Propagation and Altenuation {Various)

TOTAL

130

28

45
17

270

46
686
857

461
2,320

11,.6°

2,0
29,6
36.9

19.9
100.0
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The work on propagation and attenuation (about 20% of the total) is
spread among DOT, Department of Agriculture, and the NSF and deals, respec-
lively, with (1) sound absorbtion characteristics of various materiala, (2)
attenuation of sound by trees and vegetation, and (3) the lransmission of sound

in buildings.

Several projects pertain to various industrial and construction sources

- of noise, primarily within the mining industry, and account for only $270

thousand or 11,6% of the total.

The smallest eategory pertains to the development of information
systems — data banks and data handling systems — for transportation noise,

and accounts for $46 thousand or 2% of the total.

Additional details are provided in Section 5, "Other Research and Tech-

nology,"

"NOISE ABATEMENT ACTIVITIES

Noise abatement activities* accounted for $7.9 million** in FY73.
Approximately 75% of this amount was spent by DOD for the acquisition of
cquipment and construction of {acilities for the quieting of jet engine ground
runup noise at military installations., The remaining funds were expended for
a variety of projects including (1) $700 thousand by DOL for OSHA activities,
{2) $538 thousand for construction of a sound absorbing structure around a
wind tunnel at NASA Ames, (3) DOT Federal Highway Administration activitie's

* The term "abatement™ is used here synonamously with ""control," and refers
to the reduction of noise emissions from specified sources, either for the
purpose of reducing worker exposure or the community noise impact from
Federal installalions,

**These funds do not include the cost of hearing conservation aciivities, which
were generally not separable {rom the cost of total health services programs.
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($262 thousand), and (4) relocation of foy signal equipment and emission controls,
by the Coast Guard ($183 thousand}. Note that DOL /OSHA and DOT/FHWA aclivities
have to do with administration of noise ahatement activities, rather than the

reduction of noise generated by their own operations.

Table 2-12 summarizes these activities, Additional details are provided
in Section 6, "Noige Abatement and Hearing Conservation Programs. "
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- TABLE 2-12
SUMMARY OF NOISE ABATEMENT PROGRAMS
: FY73 FUNDING PERCENT OF TOTAL
-~ AGENCY (% in Thousands) (rounded)
DOD $5,038 75

T
DOL 700 9
L :
NASA 539 1
e \
P poT 445 6
P Postal Service . 183 2
! ~ '
o
E HEW 78 1
Lo
Y obg
t HUD 30 -
b
Ly TVA 4 _
P
Lo TOTAL  $7,917 100
l‘ .

o
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!

™
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SECTION 3
RESEARCH AND TECHNOLOGY: NOISE ASSOCIATED WITH ATRCRAFT

Noise problems related to aircraft and aviation systems was the

'pr'edominé.nt area of investigation in terms of FY 73 funds compared to all

other areas of noise research. In this section the ageneies within the
Federal Government responsible for aircrail -related noise research are
identified and the nature of their work is deseribed. This is followed by a
discussion which summarizes the expenditure of funds among major classes
of aircraft systems, and also the distribution of expenditures among the
various Federal agencies. The concluding part of this section presents o
moere detailed analysis of selected activities in FY 73 which werc distinctly

orienied to research,

DESCRIPTION OF RESEARCH WORK IN THE FEDERAL AGENCIES
Aircraft related noise research activities were carried on by three
major Federal agencies in FY73: NASA, DOT, and DOD, (In addition, the
NSF was involved o a minor degrec in the transfer of about $25 thousand of
Y73 funds to NASA,) Within the three major agencies, spceific research ;
projects were the assigned responsibility of numerous component offices and j
laboratories, * In the following discussion, the organizational components
are {irst identified, Each agency's overall research activities are then
described without detalling work carried out in component laboratories or

offices,

»

Organizational regponzibitity doss not connote whether the research is
carried out inhouse or by contraci, although thig inlermation is readily
available frum raw dala acguired In EPA's

Lo
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National Aeronautics and Space Administration

Within NASA six components ideniified research aclivities in response
to the EPA survey, These are:

Ames Reésearch Center
Flight Research Center
Langley Research Center

Jet Propulsion Laboratory
Lewis Research Center
Marshall Space Flight Center

e & ¢ © @ o

NASA's aviation noise resecarch activities are aimed at understanding all
aspects of the aircrait noise problem. The ultimate objective is to provide
technology for the design of components and systems which generate the
least possible noise and to develop operational techniques so that any noise
generated is within acceptable lmits of environmental impact., Research

at NASA is divided into three broad categories which are (1) ‘source and
propagalion noise, (2) receiver noise research, and (3) sonic boom research,

Source and Propagation Noise Research, This work is concerned with
understanding the phenomena by which propulsion system and airirame noise

is generated and propagated toward the receiver and with the development

of technology and operational procedures for noise reduction. Propulsion
system nnise associated with subsonic aircraft systems includes analytical
work, ground test, and flight test of several classes of engines. Fan, jet,
and other system componenfs (such as combustor and turbine) which generate
noise are studied, Suppression of engine noise by ‘means of acoustic linear
materials and choked inlets is investigated and, in addition, the NASA
Program investigated modifications to the JT3D and JTED engines, These
sngines are in uge on the narrow-body commereial alreratt {707, 727, 737,
DC-~8, and DC-9) introduced in the lais i8L0's, Objectives of this program
are to demonstrate through use of retrofit kits, the predicted noise reduction

while retaining engine reliabilily, maimainabiiity, perforinance, and safety.

=
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NASA also studied the total engine as a noise source wherein all
components and their noise contributions are accounted for {e.g,, if a higher
by-pass ratio is used to reduce core noise, the turbines may be subjected lo
higher loadings thereby increasing turbine noise), The complex interactions
among the various components must be analyzed in the engine design phase
in order to determine trade-off between propulsion system perlormance,
noise levels, and costs. NASA is also involved in the Quiet Engine Program
which was initinled almost six years ago. The objeclives of this program are
to develop engine noise reduction technology, demonstrate by engine tests the
results of such advancements, and assess the economic impacts associaled

with the noise reduction.

Airframe noise~-~generated in flight from sources other than the
engine, auxiliary power units, and machine nccessories--is another area of
research in NASA, An extrapolation of results to date suggests that airframe
noige may become the dominant source of noise during approach and landing
phases for large nircraft if further significant reductions in engine noise

can be obtained,

Operational procedures provide another avenue for noise reduction
in bhoth the landing-approach and takeoff-climhout phases of flight operation.
NASA is cooperating with FAA and the airlines in developing and cvaluating
these procedures and the associated airborne and ground equipmenis. The
operational procedures being evalunted include a iwo-segment landing approach,
and curved and decelerating landing procedures, all of which result in a reduce
tion of the area on the ground exposed to higher noise levels when compared with
current practices. Research and development work covered a special purpose
glide-slope computer, a two-segment avionics system using three-dimensional
" area navigation with vertical guidance, ard o microwave landing system, The
impacts of new operational procedures on the air traific control system were




also being examined. Take-off and climbout noise reduction has also been
sludied; a main finding is that optimum condilions [or noise alleviation
depend on airceraft characteristies (particularly, type of engine) and oper-
ating characteristics, all of which will probably be dilferent for each new

alreraft.

Powered lift aircraft have been recelving increasing attention as a
means for reducing congestion around major citles. These airerafl which
accomplish short take-off and lézxiding distances will prowably be operational
from existing airports as well as new short runway facililies within, or
very close o, cities. The cost and complexities of the lift and propulsion
systems will probably limit their use to short haul applications. NASA's
research activities on powered lift aircraft were coneentrated on three
principal aircraft designs, i.e., the augmenior wing, the externally-blown
flap with engines located under the wing, and the externally blown flap with
engines over the wing. Each of these designs generates noise from the
ducting and gas ejection systems associated with the powered lift as well as
from the basic power plant installation, Because these aircraft will provide
service out of heavily congested areus, the noise specifications imposed may
be very severe; therefore, noise research and advanced technological
developments are required,

The Quiet Clean Short-Haul Experimental Engine (QCSEE) is a major
element in NASA's powered lift program. The inajor objective is to develop
and demonstrate the technology and economic viability of 2 commercial
powered lift short-haul aireraft, NASA's work includes system studies of
the overall short-haul transport operations as well as analytical and hardware
development/test work on the lift and propulsion components,
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NASA investigated rotor noisc associated with helicopters since this
may be the dominant noise componenti with either turbine or reciprocating
engine configurations. Work was aimed al the theoretical concept of fluetu-
ating air loads over the defined range of operating conditions and the idonti-
fication of practical means of rolor noise reduction such asg the injection of
gases at the rotor tip. For general aviation aireraft, NASA investigated
methods for minimizing propeller and gear hoX noise in addition to gas
turbine and internal combustion engine quieting., NASA studies indicate that
propellers currently used on general aviation airerafl are not generally well
matched to the engine and airframe, Thus, an optimized propeller may pro-
vide substantial noise improvement with a minimal effect on airceraft .

performance,

Supersonic aircraft neise is another area of NASA rescarch, Work
cantinued on advanced propulsion systems wherein variable cycle engines,
core noise, noise suppression devices, and their eflects on inflight performance
were being determined. Sonic boom phenomena were rescarched from gev-
eral aspects. Aircraft maneuvers and atmospheric conditions all are major
factors and were under study {o determine the boom intensity and path,

Sonic boom overpressures as a function of aircraft altitude have heen
determined for a number of vehicles including a supersonie transport,
fighter, bomber, and a hypersonic trangport. Current and planned research
is almed at an improved understanding of nominal boom inlensity and pre-
diction of over-pressure enhancement (or focusing) due to aceelerated flight
and atmospheric inhnmogenéities. Reducing boom intensity by configuration
shaping is also under continuing study,

Receiver noise research (i.e. the charaeterization of noise impacts)

.in NASA was conducted to provide a data base that can be used to establigh

aircratt noise levels and operaiiny practices accepiable to airport communilies,
The researchulilized psychoacoustie laboratory studies and opinion surveys.
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The work involved development of methods for describing human and
community reactions to noise--including sonie boom--and also development
of standardized methods [or evolualing composile cffects of aireraft noise
considering type of aircraft, {requency, and duration of community exposure,
This work will provide a foundatien for establishing aireraft noise specifi-
calions, aircraft certification, land-use planning near airports, and airport
traffic monitoring/contrel activities,

NASA is involved with other agencies in addition to carrying out its
own research work, NASA and DOT have been concerned about the many
factors aflecting the growth of civil aviation. These {wo agencies conducted
a study* over a two-year period, 1969-1970, which resulted in the DOT/NASA
Joint Office of Noise Abatement (research activities sponsored by this Oifice
are described later under DOT). The Joint Office is currently developing a
five~year plan in Transportgtion Noise Research and Development.

Department of Transportation

Within this agency, five component offices identified research
activities related to aireraft noise in response to the EPA survey. These
components are: | '

Office of ihe Secretary, Office of Noise Abatement
FAA, Quiet Short-Haul Air Transportation Office
FAA, Office of Environmenial Quality

TAA, SS8T Office

FAA, Aircraft and Noise Abatement Division

® e o o @

Research was carried out In DOT on aircraft noise generation
mechanisms to develop useful analytical toels and a unified theory of jet

*_ ter b ————— e b ) ‘
Civil Aeronautics Research and Developmani Poiley Study (also known as {
the CARD Study).
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noige to puide the development of new techniques for suppression, Studies
of combustion noise and jet nozzle configurations were also in progress, as
well as the development of engineering guidelines for noise abatement

relevant to supersonic jets,

DOT develops airport noise reduction forecasts, recognizing costs
associated with modifying avintion systems and land usage. Various options
arc evaluated considering noise source reduction, operational procedures,
and land-use. VTOL and STOL aircraft systems are being researched to
determine trade-offsin aireraft design and operations with operating costs

- and with the sound levels propagated into urban environment,

Feasibility of retrofitting 707, 727, DC-8, and DC-9 aircralt
enf,rlncs was investigated by DOT, The research was ﬂirected toward
acoustical treatments, designed to meet specified noise reduction goals as
well as airworthiness certifieation criterin, Resecarch on ways to control
core engine noise involved development of theoretical and experimental data
that will assist in the design of future technology aircraft conforming to lower

noise levels than are now required by FAR-36. *

- DOT carries out work to determine the significant aireraft operational
procedures and atmospheric parameters that influence noise exposure on the
ground and to dévelop improved evaluation and prediction techniques. Factors
requiral to control noise once it is propagated are being determined; this
requires an vnderstanding of the significant spectral, temporal, and spatial
variables which influence human response to noise, Better measures for
noise exposure work and guidelines for the control of undesirable eflects on
residential areas are under study for both conventional and V/STOL aircraft.

3
Federal Aviation Regulation, Part 36, requires all new aircraft to meet
specified noise regulations,

¢ b o
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Soniec boom research in DOT secks to establish a better underslanding
of fundamental faclors in generation and propagation in order to design luture
supersonic vehicles and to minimize boom effects on the earth’s surface.
New concepts and theories for vehicle design and operation were studied with
provigion for utilizing wind tunnels, simulators or other laboratory equip-
ment as well as flight demonsirations. Atmospheric factors that influence
sonic¢ boom were researched under varying conditions of temperature,
density, turbulence, and humidity., DOT provided support to the Department
of the Interior and FAA fo determine sonic boom impacts on marine biota
and wildlife, Other work was aimed at more accurate assessments of sonic
boom on man and his environment including siruclures and wildlife. Effects
of sonie boom rise-time and overpressure on sleep disturbance were studied
to acquire the information necessary for the establishiment of aircraflt desipgn

and certification criteria.

Congressional action placed the responsibility and authority for con-
trol and abatement of aireraft noise and sonic boom upon the Administralor of

the FAA., That authority is limited to control of the noise source--the airframe/

engine and to noise transmission. However, DOT's work is also concerned
with the environmental effects since the agency must identify research needs
for supporting regulatery action, assess economie impact of regulatory
action, and develop recommended regulatory action for the Administrator's
consideration. In FY 73, testing of the two-segment approach under oper-
ational conditions, development of noise exposure forecasts, measurement
and evaluation of aircraft noise, evaluation of economic impacts of sound re~
duction airceraft modifications, and the anzlysis of feasible approaches to the
Fleet Noise Reduction Program were addressed.

DOT s groviding government-industry lendership in the development
of a quiet short-haul air transporiativis systcm. The Quiet Short-Haul Noise
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Program is intended to ensure the development of aireraft and engines that
are designed to FAR standards which are technically achievable and econom~
ically sound. Subsequent {light operations will be required to minimize noise
in the vicinity of the airports. Research activities included VTOL and STOL
noise prediction and reduction, analysis of community acceptance, and
cconomic henefits of the short-haul service locations.

- DOT has sponsored technology development for a supersonic transport
engine. That work, funded from approprinlions prior to 'Y 73 but still in
progress, includes investigations of the acoustic technology required to meet
expected noise regulations and standards. DBasic data on jet and turbo-
machinery noise has been acquired that will be adaptable to a range of possi-
ble advanced aircraft/engine systems,

The Joint DOT/NASA Office of Noige Abatement is respmsible for
developing an integrated long-range DOT/NASA aireraft noigse abatement
research and development plan, The eifort involves program managers from
both agencies. Work on that plan was iniliated in the spring of 1973, aimed
at providing the technology for the design and development of quiet air trans-
portation systems, The plan will include schedules and funding for accom-
plishing work related to the following subjecis.

1, Community Assessments to achieve noise levels at or beyond
airport boundaries which are compatible with ambient, or
background levels for specified land uses.

2, Regulatory Planning and Support to provide the technology to
" FAA and EPA who are responsible for regulatory action.

3. Existing Conventional Take-Off and Landing (CTOL} aireraft to
asasure the technology necessary ior all aircraft to comply with
FAR 36, For near-future aircraft, in addition to those with




expecled life of 10 years or more to provide technology
necessary to comply with standards approximating FAR 36
minus 10-dB.

4, Advanced Subsonic CTOL Aircraft to provide noise reduction
technology so that observed noise levels in the vicinity of
airports are compatible with ambient noise levels for
specliied land uses,

5. Short-Haul Aircraft and Powcered Lift (approximately the same
goal as stated above for Advanced Subsonic CTOL Aircraft).

6. Advanced Supersonic Alreraft (approximately the same goal
as stated above for Advanced Subsonic CTOL Aireraft).

7. General Aviation (similar to the goal stated for Advanced
Subgonie CTOL Aircraft but with lower noise levels corresponding

to smaller gross weights),

8. Basic Noise Research to provide basic information that will
help in achieving lowest possible noise levels.

9., Alrcraft System Noise Analysis to develop analytic techniques
and cai’ry out accurate analyses which relate costs and per-
formance changes to noise exposure for various aircraft |
configurations. '

At the present time the Joint DOT/NASA Office has prepared a long-range
plan which is being reviewed by management in hoth of these agencies,

3-10
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' Denariment of Defense
- Within this agency, the Air Force, Navy, and Army identified
research activities related to aiveraft noise in regponse o the EPA survey,
B The component organizations which are involved are:
e Air Torce ,

A~ - Aero-Propulsion Laboralory

' - Flight Dynamics Laboratory

= - Office of Scientific Research

- Acrospace Medieal Research Lahoratory

“_‘ o Naval Air Systems Command
‘ e Army.
o - AMC Air Mobility R&D Laboratory
l - ECOM Night Vision Laboratory
’? - AMC Matlerizls and Mechanics Research Center
. - OCRD Research Office
| Air Force gponsored research included ihe development of the tech-
. ’-j nology base needed to reduce the propulsion system noise and assess the
; - associated performance and weight penalties. This work covercd noise re-
| . __l duction by means of engine design changes which affect generation and also
{ by means of noise attenuation and suppression, Computerized processes are
i 7 being developed to improve the capabilities to prediet uninstalled and installed
i _J engine noise and to cvaluate the trade-ofls between engine noise and system
% "l‘ performance. Combuslion system instabilities (which can cause noise and

- flutter in skin structure, turbine, and compressor blades) require hasic
J _I research on the mechanisms and processes by which the neise is generated
! - and transmilted. In addition, theoretieal and experimeantal research was
b carried on to determine interactions between fan noise and compressor blade
E - airflows and to determine how high-intensity jet noise is propagaied.
7
]! = 3-11 -
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properlies were under development for use in future helicopter vehicles.

The Air Force work also covered malferials research and methods
for testing the structural integrity of aircraft configurations. Boron epoxy
materials may provide high-strength, high-damping characleristics, at
reduced weight for skin structures, Design requirements for a future
acoustic lest facility (involving high-intensity sound simulation) and testing
techniques were under development., Other research on testing methods
was sponsored so that hbetter estimates of structural life and integrity can
he made {or environmental conditions of high-noise intensity and high
temperature, Various quiet propulsion system designs (some involving
novel ways for ejecting propulsion system gases) were studied to determine
the noise reduction that may be possible, particularly for special purpsse
reconnaissance/surveillance aircraft. Turboprop, turbofan, and turbojet
engines were included in these investigations of quiet systems. Research
on nonpropulsion airframe noise was also addressed in order to reduce
detectability of military aireraft. Other ongoing Air Force efforts concerned ;'
propeller noise generation mechanisms, new procedures for assessing |
community response fo noise and land use compatability, and study of reentry
vehicle noise/vibration/buffeting/Iatigue phenomena, ,

The Navy's research activities included development of a portable
noise suppressor, adaptable to existing portable turkojet engine test stands.
In addition, jet exﬁaust control~~including noise considerations for VTOL and
STOL airfields in Marine Corps expeditionary operations--was under investi-

gation by the Navy.

Army research work was divected toward helicopter noise. The
range of aural detectability was analyzed to determine realistic criteria
for five classes of helicopters in order to assure high survivability and
tactical advantage, Lightweight structural materials with desirable acoustic

3-12
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Noise research on the phenomenon of rotor-blade slap as well ns broadbased
noise sludies assoclated with hellcopters was also part of the Army's re-

search activities.

DISTRIBUTION OF-RESEARCH AND TECHENOLOGY EFFORTS
Aircraft noige projects identified by each Federal agency were

analyzed and classified according to specific attributes which describe the

project from several viewpoints. These are:

Primary technical focus or orientation {e.g., noise source,

transmission path, receiver effects)

Relationship of activity to major programs {e.g., part of
the Refan Program, the Quiet-Engine Program)

Class of aircraflt potentially affected by the research {e.g.,
CTOL aireraft, powered 1ift aircraft)

Disciplines and technique utilized (e.g., physical sclences,
soclal/behavioral sciences, flight test, anachoic chamber)

Dates of initiation and completion of work

Funding estimates

These characteristics were than expanded so that more detailed descriptions

of research work could be made.

For example, noise source as a primary

technieal orientation was expanded to identify research on engine nacelles,
ducts, inlets, engine core, jet exhaust, propeller, airframe, ete. Similarly,
CTOL as a class of aircraft, was expanded to distinguish between current
and advanced aircraft systems that may be improved by the rgsearch work.

f
?
{
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Each of the aircraft noise research projects* identified in response
fo the EPA survey was.classified by the above listed attributes, This allows
the development of many different aggregations or "cuts' of the research
information, e.g., aggregating projects which may differ in primary tech-
nical or organizational sponsorship, but which relate (o a common aireraft
noise problem, It also allows classification and aggregation of research work
in accordance with several other formulations used by key Federal agencies

F 3
involved with aireraft noise.

One primary classiflication structure was selected for aggregating
research information, The structure was developed to be responsive to the
way in which aircraft noice issues are debated and funding decisions are
made. The classification relates research activitlies to four major classes

of aireraft which are:

A, Current CTOL Aircraft

B.  Advanced Subsonic CTOL Aircraft
C. VTOL and Powered Lift Aircraft
D,  Supersonic Aircraft

In addition, a fifth category (E) was defined to encompass other supporting
regearch and technology which cannot reasonably be identified with one of
the four nircraft classes.

It should be noted that the airceraft elasses do not differentiale between
military and civil aviation, Research results obtained by DOD efforts on
military systems should result in technolegical advancements which are
transferred to all aireralt transportation systemas if it is assumed that
effective coordination is provided in the Federal government,

- * !
* There were 236 projects identified; however, 88 of these showed no FY 73

funding estimates.

** See References 1 through 5.
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Table 3-1 displays the distribution of FY 13 funds for noise research
and technology by the three major Federal agencies. Of the estimated $58, 4
million, 76% was funded by NASA, 22% by DOT, and 2% by DOD. The NASA
Refan Program funded at $21 million accounts for 36% of all the FY 73 ex-
penditures., This program tegether with DOT's Acouslic Nacelle Program
($9.2 million) accounts for 52% of all funds, These two major programs
are complimentary efforts aimed at noise reduction of the JT3D and JT8D
engines. The assimﬁ‘nent of research and technology {o specific classes of
aircraft was based on the analysis of individual project descriptions acquired
in the EPA survey.

Several qualifications are necessgary in interpreting the information
in Table 3-1. The estimates are primarily based on project level data pro-
vided in the EPA survey for which FY 73 funding was indicated. Some pro-
jects identified only prior year funding and/or anticipated expenditures in
FY 74 and beyond (but not FY 73 funding); these have not been included in
Table 3-1. It should also be noted that funding cstimates for individual pro-
jects were made midway in FY 73 and thercfore subject to modifications

before year end.

An nnalysis of individual projects identified by NASA was able to
account for approximately 75% (i. e. $32.6 million) of the $44. 4 million
estimated by NASA ag the total agency-wide noise research and technology
effort. (The individual projects were those having an exclusive or dominant
orientation to aircraft noise,) The remaining 25% ($11. 8 million) ig asso-

ciated with other acrcodynamic projects in which some noise research was

involved, but as an unidentifiable component of the research work; and ‘
support costs which were not always included with project estimates. The
$11. 8 million is ineluded undar the catggnry of Other Supporting Research

and Technology.

o, o



TABLE 3-1
‘DISTRIBUTION OF FY73 EXPENDITURES

BY AIRCRAFT CLASS AND AGENCY
FOR NOISE RESEARCII AND TECHNOLOGY

{Dollars in Thousands)

Percent
of Total
NASA | DOT DOD i Total ((rounde
A, Current CTOL A.ircra[t $24,275 |$ 9,176 |$ — [|$33,451) 57.2%
B. Advanced Subsonic CTOL 945 | - - 9451 1.6%
Alrcraft _
C. VTOL and Powered Liit 3,156 209 56} 3,421 5.9%
Alrcraft :
D. Supersonic Aireraft 1,460 281 - 1,11} 3.0%

E. Other Supporting Research | 14,554 | 3,355 987l 18,896 32.3%
and Technology

TOTAL $44,390 | $13,021 |$1,043(|$58,454
PERCENT OF TOTAL 75,8% | 22.3% | 1.8% 100, 0%
NOTE:

Funds shown are estimates submitted to EPA in mid FY73.
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The {ollowing ‘discussion covers each of the four alreraft classes
— - and pther supporting research and techneology., Tables 3-2 through 3-5
summarize the FY 73 funding by each agency for each of the four classes of
-~ aireraft and the other supporting research and {echnology, The accompany-
ing text elaborates on the tabular data and highlights the funding shown.

Current CTOL Alrcerafl (Table 3-2) .
Research directed at noise reduction for this class of aireraft was

estimated at $33. 5 million or S’I% of the total airecraft noise effort. Of this

amount $24, 3 million was NASA funding. Development of operational pro-

Research on noige reduction was esfimated at $945 thousand or about
2% of the total effort in FY 73, All of this work was carried out in two pro-
o ,jects by NASA at the Lewis Research Center on the Quiet Engine Program,

—~
:' cedures--primarily consisting of flight tests and associated equipments for

- the two-segment landing approach--was the primary focus of nine of the

: ) projects {carried out by NASA at the Ames Research Center) involving $2, 6

|~ million in FY 73,

L — Noise reduction for the JT3D and JT8D engines involved four pro-

L 5 - jects amounting to $30.2 million allocaled to the Refan Program (521, 0

i ~ million) earried by NASA's Lewls Research Center, and to the Acoustic

i » Nacelle Program (59, 18 million) carried out by the Aireraft and Noise

g ~ Division of the FAA,
- Three other projecta were identified with Current CTOL Alreraft
i for power plant noise reduction on engines other than the JT3D and JT8D. ,
.-; That work was carried out b.y NASA at the Lewis Research Center, ‘
i
__" Advanced Subsonic CTOL Aircra[t*

*Nu table iz presented for this one program.
3-17
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B TABLE 3-2

DISTRIBUTION OF FY73 FUNDS FOR
CURRENT CTOL AIRCRAFT NOISE RESEARCH AND TECHNQLOGY

% {Dollars in Thousands)

Percent of
- o : . _ all Aircraft ‘
; NASA | DOT | Total Notse ;
Component Area of Research Research {
-
' Development of Operational 8 2,607 - 3 2,607 4,5% f
Procedures (e.g., two- ‘ i
: _T segment landing approach) . ‘ }
= Aircraft Retrofit Programs 21,000 9,176 || 30,176 51,6%
P ~ Acoustic Nacelle Program - 9,176 || 9,176 15, 7%
v ~ Refan Program 21,000 - 21,000 |  35.9%
-, Other Reseatch and 668 - 668 1.1%
C Technology :
7 .
L TOTAL $24,275 | $9,176 || 933,451 | 57.2%
L
b
i
1 NOTE:
- Funds shown are estimaies submitied to EPA in mid FY78.

—_

jp—

.
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VTOL and Powered Lift Aircraft (Table 3-3) ‘

Research to reduce noise associated with this elass of aireraft was
$3., 42 million or 6% of the total FY 73 effort of which $3.16 million was NASA
funding, Noise research related to short-haul aireraft engine development
totaled $3, 10 million, comprised of twelve projects in NASA (totaling $2. 90
million), and two projects in DOT. The NASA work was carried out by the
Ames, Langley, and Lewis Research Centers, and the DOT effort by the
Aircraft and Noisc Abatement Division of FAA.

Related system studies for short-hau! aviation systems totaled S69
thousand of whicii one project of $60 thousand was funded by the NASA,
Langley Research Center, and one project of $9 thousand sy DOT, Quiet
Short-Haul Transportation System Office,

Other recearch related to VTOL and Powered Lift Aircraft totaled
$252 thousand., OFf thig, $196 {housand was NASA work on noise sources
(engines and alrirame) at Langley and Lewis Research Centers on six
different projects, DOD Air Force research was 331 thousand on one project.
In addition, one other project in the Navy accounted for $25 thousand on noise

transmission path.

Supersonic Aireraft (Table 3-4)

Research related to this class of aireraflt noise was $1,74 million
or about 3% of the total FY 73 funds. NASA was responsible for $1. 46
million and the FAA's Aireraft and Noise Abatement Division for $281
thousand, Engine nolse research was $1, 06 million which was funded in
three projects at NASA's Lewis and Ames research centers, (It should be
noted that funding pricr to FY 73 by the FAA Supersonic Transport Office
amounted to approximately $17 million for engiic deveicpiments of which

wbout 36,3 miilion could rensonably be ailocaied to noise reduetion technology.
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TABLE 3-3

DISTRIBUTION OF FY73 FUNDING FOR
VTOL AND POWERED LIFT AIRCRAFT
NOISE RESEARCH AND TECHNOLOGY

(Dollars in Thousands)

Percent of
All Adreraft
NASA | DOT | DOD || Total Noise
: Research
Component Area of Rescarch| (rounded)
Short' Haul Airerafl 32,900 | $200 - $3,100 5,3%
Engine Development
Short Haul Transporiation 60 9 - 69 0. 1%
System Studies
Other Related Research 196 - $56 252 0.4%
and Technolegy L
TOTAL $3,156 | $209 $96 “ 83,421 5,9%
NOTE:

Funds shown are estimates submitted to EPA in mid FY73.

3-20

R e PP D Py

el e et G e g B s 1 et Sl W

Jen.




Lod a1

¥

LN DO NI S S

}

TABLE 3-4

DISTRIRUTION OF F¥731 FUNDS FOR
SUPERSONIC AIRCRATFT NOISE RESEARCH AND TECHNOLOGY

{Dollars in Thousands)

Percent of

I All Aireraft
NASA DOT Total Noise
Component Area of Research
Research (rounded)
Engine Development 81,060 - $1,060 1.8%
Soni¢c Boom 400 $272 672 1. 1%

- Generation 334 - 334 0.6%

— Path 66 192 258 0.4%

- Receiver - 80 80 0.1%
Other Research and - 9 9 *
Technology

TOTAL $1,460 $281 $1,741 3.0%
NOTE:

Funds shown are estimates submitted to EPA in mid ¥y73.

*Less than 1/10 percent,

3-21




i

L)

i

A

While no additional funding was provided in FY 73, contracted work was
still in progress.)

Research on sonic boom noise generation, propagation, and receiver
effects amounted to $672 thousand, of which twelve NASA projects at Ames
and Langley research centers accounted for $400 thousand. Eight projects
in DOT, Aireraft and Noise Abatement Division of FAA amounted to $272
thousand,

Other supersonic aircraft noise aclivities {i.e., not specifically re-
lated to engine noise or sonic boom) amounted to 39 thousand on three pro-
jects in DOT, Aireraft and Noise Abatement Division., This work concerned
the analysis of meteorological data and noise attenuation of folinge and ground

cover,

Other Supporting Researeh and Technology (Table 3-5)
Resgearch in this category amounted to $18. 9 million in FY 73 which

is 32% of the total aircralt noise research. * The NASA portion was $14,8
million while BOT and DOD were responsible for $3. 35 and $0. 997 million
respectively. Forty-seven projects in NASA were carried on in {ive different
centers; iwenty projects in DOT were the responsibility of three offices,

In DOD, all three military services were involved with fourteen projects,

w
EPA's activities in FY 73 addressed the development of noise standards,

puldelines and regulations, including recommendations pertaining to the
abatement and control of aireraft and nirport noise as wetl as other noise
sources. All of EPA's activities which expended $2. 38 million in FY 73
are reporied in Section 7.
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- ’ TABLE 3-5
DISTRIBUTION OF FY13 FUNDS FFOR

ﬁ OTHER SUPPORTING RESEARCH AND TECHNOLOGY

~ (Dollars in Thousands)

Percent of
K All Aireraft
: NASA| DOT DOD Total Noige

:; Component Arez of Research
- Research (roundcd}
\ Noise Sources $2,500152,018 | $720 (155,238 y.0%

""? -
Transmission Path - 225 120 345 0.6%
- Receiver Effccts 246 1,007 27 || 1,280 2. 2%

Non-Allocable Research| 11,808 105 420 {12,033 21.6%
and Technology

i TOTAL }s14,554 3,355 | $987 ||sis,s0d 32.3% J
o

L

fﬁ

! - NOTE:

. Funds shown are estimates submitted to EPA in mid FY73,
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Noise Sources. Funding in FY 73 totaled $5. 24 million, Forty-two

- NASA projects, funded in FY 73, were related to noise sources. NASA's
work involved several centers as follows: Ames (4 projects), Flight Re-

_ search Center (1 project), Lewis (12 projects), Jet Propulsion Lab (3 pro-

: jects), and Langley (22 projects). The coverage of this NASA basic research

—_ is briefly summarized,

e  Ames
= Investigation of air-speed effects on noise, measurement tech-
: niques including wind tunnel testing, study of varicus flow-fields
- and noise generated in turbulent flow, propagation around

obstacles, and aircraft surfaces,

; o Flight Research Center
' Flight and pround tests to determine noise generated by various
j aircraft and effects of shielding and atmospherie conditions.

- o  Lewis
§ ,‘ Turbulence measurement in jet impingement flow, aerodynamic
l - noise, propagation of noise through nacelles, acouslics of hot
Eol by -pass {low, suppressors for quiet engines, simulation of
; - duct burning, and acoustic phenomenon,
! bni [ Jet Propulsion Lab
pat Investigation of frequency spectrum and instrumentation re-
Pid " lated to jet flows core engine noise, '

Langley _
Investigations of jet nolse, shielding by gases and bafiles,

LI
°

= noise measurement techniques-equipments and instrumentation,
- nozzle designs, inlet and duct acousties, noise cancellation by
"“ 'artificial sources, analytic models of engine noise, and

- acoustically treated surfuces,
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Eight projects were identified in DOT, carried out in the Cffice of
the Secrelary, Office of Noise Abatement and the Aircraft and Noise

Division of FAA, and covered the following topics:

Office of the Seeretary, Office of Noise Abalemoent
Investigation of single jet to guide the developmeoent of a unified

theory of jet noise and methods of suppression, techniques,
and analytical tools for analysis of jet flow and shock phenomena,
temperature-pressure effects on combustion noise.

FAA, Alrcraft and Noise Division

Investigation of core engine noise generation, prediction, and
suppression, acoustic and aerodynamic perfermance of nozzle
designs [or subsonic turbofan and turbojet aircraft,

Ten projeccts on noise sourées in DOD were all carried out by the Air

Force and addressed the following subjecls:

Air Force

Development of computerized aids for noise/performance
trade-off studies, technology base for small turbine engine
noise reduction and suppression, theory of fan noise generation
and transonic compressor blade flow, microjet and other novel
propulsion lechniques for quiet reconnaissance/surveillance
alreraft, structural materials with 1mproved sonic fatigue

characteristics,

Trangmigsion Path.” Funding in FY 73 totaled $345 thousand, DOT

reported two projects sponsored by the Office of Environmental Quality and

one Navy project was identified. This work included:

FAA, Ofiice of Environmental Quality
Testing of operational flight procedures including installation

of ground equipments, computerized analysis of runway system
to minimize noise,
3-25 -
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(-] Navy
Development of portable suppression equipment for jet engine

stands.

Receiver Related. Funding in FY 73 was 31, 28 million. NASA spon-
sored five projecis at the Langley Research Center while DOT reported eight .
projects and DOD reported one project. These activities included:

NASA, Langley
Investigation of human response to noise including effects on

sleep and on basic hearing mechanisms of the immer ear.

DOT, Office of the Secrelary, Oifice Noise Abatement
Analysis of noise foreeasts, courses of action and costs for

reducing noise near airports, determination of noise floor for
developing regulations based on aerodynamic noise.

FAA, Aircraft and Noise Abatement Division
Development of methods for monitoring noise at several
locations and production of advisory services to other airport

authorities.

FAA, Office of Environmental Qualily
Evaluation of noise generated by general aviation aireraft and

compariscon of operational and data reduction methods for
certification, development of computer system for mapping
noise exposure, support to FAA {or sound measurement and

tests.

DOD, Army
Investigation of noise detection range of helicopters.

DOD, Air Force

Development of updated land use planning methods to reduce
noise from military aircrait, '

3-26 .7
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Nonallacable Research and Technolomv, The total agency-wide ex-
penditures for NASA were estimaled at $44. 4 million, As discussed earlier,

about 75% or $32. 6 million can be zccounted for in the project level data sub-
mitted to EPA., Therclore, %11, 8 million were NASA funds for noise research
and technology, unidentifiable with any particular class of aireraft or any of

the other research topics identified in Table 3-5,

In addition to the $11, 8 million, there were three specific projects
classified as unallocahle. One Air Force project {concerned with determining

design requirements for an environmental-acoustic test facility primarily

- for sonic fatigue testing), and two DOT projects (Office of Environmental
Quglity). The DOT work produced a training film for pilots, airtratfic
- contrellers, ete. to minimize noise of aircraft operations and compared

operational methods for evaluating noise from general aviation aireraft with

data reduction methods.

Summary by Ageney, The aircraft-related noise research funded in
FY 73 carried on by the three major ngencies was made up of 148 projects
amounting to §46, 6 million, The organizational locations of these efforts
are shown in Table 3~6. In addition, the table shows the aggregate amount
of funds for each agency. -

] J For purposes of comparison, Table 3-6 also shows the funds for the
‘ o period preceding FY 73. It should be noted the data for the prior years are
P based solely on'the information submitted at the mid-point of FY73, Not all
1 o project records submitted at that time identified funding for the years prior
'; ". to FY 73. Furthermore, no estimate can be made of projects that had been

funded prior to 'Y 73 and closed out at the time of the survey by EPA,

Baszed on the project information where the earlier years funding was pro-
vided, the total that can be accounted for was $53. 7 million, distributed among
! 147 projects. As shown in ihe table, three additional organizations (Marshall

: Space Flight Center, HUD and the DOT Supersonic Transport Office) identified
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TABLE 3-8

SUMMARY OF AIRCRATFT NOISE RESEARCH AND TECHNOLOGY
BY FEDERAL AGENCY COMPONENTS

{Dollars in Thousands)

FUNDING

PRIOR TO FYT3 Fyi3
NASA (96) 334,704 §44 ,390
-~ Ames (20) 3,408 3,563
-~ Flight Research Center ( 1) —_ 100
~ Langley (486) 2,061 1,389
- et Propulsion Lab (3 600 215
- Lewis (26) 27,425 27,315

- iarshall (O —_— —
=~ inallocable NASA Expenditures {--) * 11,808
-1 DOT {37) $16,391 $13,021
-~ Dlfice of Secretary, Cflice of Noise Abatement { 5 515 1,801
- FAA, Alrcraft and Noise Division (19) 9,004 10,500
- FAA, Oifice of Environmental Quality ( 8 612 711

- FAA, Quict Short Haul Air Transportation Offlice ( L) — 9 -

- FAA, Supersonic Transport Office (0 §,260 —
| DOD {15) $ 2,514 51,043
- Air Force i (1D 2,320 836
~ Navy { 2) — 145
- Army {3 194 62

HUD {0 93 —_—
TOTAL, ALL AGENCIES {148) $53,707 %58,454

NOTE: Entries in parenthesis indicate number of projects with funding in FY73 as reported in EPA survey.
# Unallocable NASA expenditurcs in years prior to FYT3 not identified in survey.
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some efforts in the years prior to FY 73; however, these offices did not
identify funded work for FY 73.

ANALYSIS OF SELECTED RESEARCH ACTIVITIES _
The purpoge of the analysis was (1) to describe and characierize the

nature of the technical work in those research efforls aimed at advancing the

- state-of-the -art in noise research, and (2} to determine the possible need

for coordination. This requires delailed examination of the technical work
secopes at the project level, The analysis is presented in lerms of basic
elements of the noise problem, i, e., source, transmission path, and
receiver. Only those activities which are disiinctly research in nature have
been included in this analysis, Those which have already reached the slage
of engincering development, protolype fabrieation, and associated testing

have not been included,

The Source

For the aircraft-related projects, noise sources include (1) jet noise,
(2) fan and compressor noise, (3) noise of rotating blades, (4) acoustically
treated nacelles, ducts, and inlets, (5) lift-low noise, and (6) sonic boom.

Jet Noise Generation, The overlapping nature of research conducted
by various agencies'nnd related to differont programs is perhaps best illus-~
trated by a close examination of the wide variety of projects which included
within their scope research on the mechanism of jet noise generation. Table
3-1 lists a total of 55 prejects in this one category of noise research, (In
this analysis, all projects icienti{ied in the survey were included regardless
of whether there are estimates of funds for FY 74 — this is in contrast to
the preceding discussion which focused on projects funded in FY 73.) These

projects were sponsored by five organizational components in NASA, three

Jin DOT, and one in DOD, Thirty-six of these projects were of a basic re-

search nature and apparently not related to any major designaied program.
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The columns in Table 3-7 identily fourteen teclnical descriplors
which were formulated to provide a basis for comparing the work scopes of
the 55 projebts. Column 1 is a count of the munber of projecis identified
with each organizational unit that were oriented to jot noise, Columns 2
and 3 identify {wo major elemenis of research related to the noise source.
Columnsg 4 and § identify two major elements related to nolse progagation.
The remaining ten columns further characterize the work according to ten
other technieal aspects, Cells which are noted with "X'" indjeate that the
column descriptor was judged to be relevant to the individual project
identiified with a specific organizational unit. For example, the table shows
that there were four projects conducted at NASA Ames, the first of which
had all of the characteristies indicated by columns 2, 3, 4, and 9.

Thirty projects in Table 3-7 appear to have a primary concern with
the reduction of jet noise at the source; (This estimate is oblained by
counting project-s marked with "X" in column 2 or 3,) The reduction is
accomplished by optimizing nozzle designs-~considering the basic parameters
of temperature gas density, ete, --and/or by the injection of secondary flow
to modify shear in the jet stream, As identified in columns 4 and 5, eight
of the projects (including one also identified in column 3) addressed basic
questions such as localization of acoustic sources within the jet stream and
how the {ar-field acoustic neise is related to near-field pressures and tur-
bulance. From the information submitted in the EPA survey, it is difficult

~ to make aceurate estimates of expenditures on research for jet noise

L3
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o

generation. All of the projects identified as relevant to engine noise re~
search were scrutinized and those judged to be solely concerned or closely
related to jet noise generation were eslimated to ac;:ount to $3.47 million

in FY 13, The corresponding estimate for the years prior to FY 73 is $4.42
million. This latter estimate is probably very conservative; the available
information typically goes back two-to-{ive years for those projects where
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funding prior to 'Y 73 was reported, while research of this general nature
has been in progress for at least two decades, It should not be inferred

that the indicaled magnitude of expendifures was unnecessary or undesirable.
Jet noise is a major component of atreraft noise. It also constitutes a com-
plex physical problem with many unanswered questions regarding the basic

phenomena involved, Progress, therefore, is expensive.

In this area of research with at least 55 projects having similar
technical scope, there is an obvious need for coordination among the several
agencies involved. iy The information available is not adequate to determine
whether effective coordination existed. Some coordination takes place atthe
agency level and mogst of these projects now fall within the sco'pe of the Joint
DOT/NASA Office. However, not only are many Federal agencies involved
bui also many research contractors. At the contractor level some coordi-
nation also takes place by means of publicalions and symposia; atthough,
thig tends fo be a slow proeess, and compelitive inlerests sometimes act to
inhibit the communication of technical findings,

Fan and Compressor Noise. Nolse research concerning lift fans,

by-pass fans, and aireralt compressors constilutes another major technical
scope of work. Sixteen projects were identified in this field. They were
sponsored by two components of NASA, two of DOT, and the Air Force.
Most of these are relatable to one of five efforts, i.e., (1) Quiet Engine
Program, (2) the Quiet Clean Short-Haul Engine Program, (3) Supersonic
Transport, (4) DOD aural detectability work, and (5) DOD power-plant work,

*In addition to the 55 projects discussed above, at least three other Air
Force projects denlt with jet noise generation, These involved the use of
microjet power plants in the aireralt wing; also five projects at the Marshall
Space Flight Center were concerned with the mechanisms of rocket noise
generation. The degree of coordinalion among these eight and the other 53
projects is unknown,
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It would be possible to form a tabulation similar to Table 3-7 for
these sixteen projects, However, the data currently available from the
survey is not adequate for this purpose, In general, these projecis have
some technical elements in common, Many involve blade design, blade
loading, Inlet Guide Vanes {IGV) -rotostator interactions, transonic flow,
duct geometry, ete, (Absorbent duct treaiments are considered elsewhere.)
With regard to funding, the available project data identify a total of only
$375 thousand for FY 73, However, funding in prior years is estimated at
$2.05 million, plus a part of the multi-million dollar contracts in DOT on

the supersonic transport,

As in the case of the jet nolse projects, the status of coordination at
cither the ageney level or the contractor level is not clear and may be an

appropriate subject to explore.

‘ Noise of Rotating Blades. A third clags of noise research was that
concerned with rotating blades, typical of propeller aireraft and helicopters.
{In spite of the difference in tip speed and blade design there are basic
similarities in the mechanism of noise generation for propeller and heli-
copter rotors,) Eleven projects have been identified in this group. These
included seven at NASA's Langley Research Center, one in DOT, and three

in the Department of Defense,

Funds identified with these projects total $305 thousand for I'Y 73
and $254 thousand for previous years. However, $150 thousand of the FY 73
funding is for a DOT, V/STOL project which also covered other technical
aspects. The technical coordination between these NASA DOT projects and
the three DOD projects is not known.

Acoustically Treated Nacelles, Duets, and Inlets, A fourth import-
int class of noise research is concerned with the design of acoustic treatments,
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used to reduce the radiation of fan noise. This is usually accomplished by
treating inlet ducts or by {orming part of the engine nacelle from materials
with desirable acoustical properties.  Such treatments may also be em-
ployed to reduce lift-flow noise for V/STOL aireraft. Studies relative to the
eilect of choked inlets and inlet flow often are part of such projects and

therefore are included in this class of research,

The technical scope of these projects emphasizes these general
aspects (1) basic design of acoustic treatmentls such as optimization of
ncoustic materials and their placement, (2) theoretical studies relative to
acoustic propagation within duets--including effects of flow and acoustic
radiation {rom the ends of the ducts, and (3) full-scale engine and/or flight
tests with appropriate economic analysis. Actually, more than 90% of the
funds identified with acoustic treatment were related to the latter aspect.

In nli, twenty-four projects were identified within this field, all but.
two being within NASA and DOT, Ten were spensored by Lewis Research
Center, nine by Langley Research Center, and three by DOT/FAA. The
Air TForce and Army each have one project of this type. The Army project
raay have possible commercial application since it has been investigating
a special type of acoustie lining material, The three FAA projects are all
related to the full seale testing mentioned above, Most of the theoretical
work is being done by Langley, although Lewis also has several projects

involving theoretical studies,

Altopether about 310 million was spent in FY 73 and $11 million
in previous years {or acoustical treatment research work., However, if
only those projects where the major emphasis was on theory and materials
arc included, these estimates become about $700 thousand and $1, 50 million

respectively,

3-34
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Lift Flow Noise. A total of eleven projects dealt wilth the noise
artributable to blown (laps for STOL aircraft in connection with the short-haul
aircraft and engine QCSEE program, All are with NASA; one at Ames Re-
search Center, and five each at the Lewis and Langley research centers,

The FY 78 funding was $2. 37 million of which 32. 00 million was for
one project at Lewis Research Center. Funding for previous years totaled
$1, 34 million, agaih niostly for a single project at Lewis,

Sonic Boom. The phenomenon of sonic boom is pariially a source
related problem {in that aireraft design can effect the generation) and
partially a propagation problem. Eleven projects--nine at NASA Langley,
one at NASA Ames, and one with DOT/FAA~-~were concerned with the
source aspect of sonic boom research, Three of these Langley projects
and the FAA project considered both sources and path aspects in some detail,
The source related projects were concerned with how the boom is generated.
Theoretical and experimental studies were in progress in this field, In
addition to wing-body geometrical configurations, unusual approaches were
considered, such as the concept of altering the flow-~{ield of an aircraft by
burning fuet in "thermal fins'" to produce pressure signatures with a finite
rise time, Increasing rise lime ecan minimize both damage and annoyance

of sonic hooms.

Lacking further detail, it was assumed that half of the expenditures
on the threc projects concerned with both source and path were devoted towards
ihe source aspect, Funding for FY 73 was about 3272 thousand compared to
$.573 thousand in previous years. The total source related funding was $10.1
miltion in FY 73 and $8,05 million for previous years,
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Sound Transmission Path
As noled above, many sonic hoom prejects include propagation path
in their scope-of-work. (There arc other projects concerned wilh the path

such as the two-segment approach. )

Sonie Boom. Including the three projects previously menticned, there
were fourteen projects related to sonic boom transmission path. Five of
these were at NASA Langley, one al NASA Ames, one at NASA Marshall
Space Flight Cenler, and seven with DOT/TAA. Most of this work was con~-
cerned with the propagation of the gsonie boom shock wave through the atmos-
phere and included consideralions of aircraft operation and atmospheric
properties. However, four of the DOT projects and the one NASA Ames
project were primarily concerned with the development of sound recorders

and related instrumentation.

Again, if only half of the funding for the three projects concerned
with both source and path aspects is included, the FY 73 estimated funding
for propagation path research was $320 thousand. Funding for prior years
totaled $220 thousand,

Two-Segment Approach, The use of a two-segment glide slope for
landing approach is currently receiving much attention. Such a procedure
will minimize noise received on the ground by reducing the size of the NEF
contours, Twelve projects were in this class, ten of them at NASA Ames
and the other two within different branches of DOT/FAA. These projects
included (1) the design and development of puidance equipment to allow the
pllot to safely fly the desired approach, (2} the evaluation of these equip-
ments by means of flight tests, and (3) applieation studies relative to specific
fleets of aireraft and airline operations, In FY 73, $2,77 million was funded
for such efforts, compared with $222 thousand in previous years,

3-36 .
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Sound Attenuation. Other research projects related to sound trans-

miasion were concerned with some form of sound attenuation, In all, there
were eleven such projeels; six were within two branches of DOT/FAA, three

within the Air Force, and two within the Navy,

Eight of these projects—;all of the DOT projects and two Air Force -
projects--were concerned with obtaining a better understanding of natural
attemuation such as attenuation by the atmosphere and by means of ground
folinge. Funding for this effort was $69 thousand in FY 73 and 387 thousand

in previous years,

Three of the projects were voncerned with devising special sound
attenuntion devices. One Air Force project studied the mechanism of sound
attenuation in a mixture of air and a cloud of liquid droplets. Results indi-
cate that a reasonable quantity of water sprayed into the fan intake can
appreciably attenunte sound, This is considered to be a potentially practi-
cable technique for both take-off and landing operations, and therc may be
commercial applications as well as railitary, One Navy project was for the
design and construction of an improved ground runup silencer, while the other
Navy project was to develop a grid structure for VATOL jet blast. A total
of $145 thousand was expended relative to such silencing aspects in FY 73 and

$55 thousangd in previous years.

The total funding relative lo sound attenuation was $214 thousand in
FY 73 and $142 thousand in prior years. The total funding for transmission
path related research was éa, 31 million for FY 73 and $584 thousand for
previous years, This total includes paih-related work discussed under
Sonic Boom, the Two-Segment Approach as well as under Sound Attenuation.
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’ _'I_‘he Receiver

For purposes of Lthis analysis, noise research oriented towards the
effects on the receiver may logically be divided into two calegories: (1)
ihe basic effocts of noise, and (2) matters related to noise exposure. Each
of these may be divided into appropriate subcalegories as described below.

Basic Effects of Noise, 'The basic effects of noise include effects

on man, wildlife, and struelures, For purposes of this assessment, the
effects on man are further divided relative to (1) hearing loss, (2) general
annoyance and specch interference, (3) sleep, and {4} military aspects.

In all, twenty projects fall inlo the noise effects category, NASA
Langley identified two medical projects relative to hearing loss. FY 73
funding was only $21 thousand for one of these projects, the other being un-
funded, Funding for previous years totaled $425 thousand,

In the second subcategory, NASA Langtey had four projects and
DOT/FAA identified two projects relative to annoyance and speech inter-
forence. These include both laboratory studies and community surveys.
¥Y 73 funding was $295 thousand on four of these six projects, and prior

funding was $682 thousand.

NASA Langley had three projects relative to effects on sleep, and
DOT/FAA one., Funding in FY 73 was $105 thousand with $286 thousand in

previous years.

With regard to military aspects, the Army identified one project
with $27 thousand in FY 73 and $53 thousand in previous years,

Thus, in all, there were thirteen projects relative to the basic
effects of noise on muii, with £143 thougand in FY 72 and 1. 45 million in

" previous years. All but one of these fall within the joint D2T/NASA effort,
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TABLE 3-8

FUNDING IN FY73 FOR ATRCRAFT NOISE RESEARCH*

{Dollars in Thousands)

Funding in I"'Y73
SOURCE $ 7492
Jet Noise Generation 3471
Fan and Compressor Noise 315
Noise of Rotating Blades 305
Acoustically Treailed Nacelles, Ducts 700
and Inlets .
Lift Flow Noise 2,369
Sonic Boom 272
PATH $ 3,306
Sonic Boom 320
Two-Segment Approach 2772
Sound Attenuation 214
Natural Attenuation 69
Silencing : 145
RECEIVER % 1,649
Basic Efforté 478
On Man 448
Hearing Loss . 21
Annoyance and Speech Interference 295
Sleep Loss 105
Military Aspects 27
On Wildlife 30
On Slructures -
Noise Exposure L1171
Noise Exposure Forecasts 1110
.Noise Evaluation Criteria -
Noige Certification 61
TOTAL 812,447

*Only those projects are included having a dist

3~41

inct research orientation,
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"Aireraft Noise Reduction Technology, ' NASA Technieal Memorandum,
Lewis Research Center, NASA-TMX-68241, March 1973,

Civil Aviation Research and Development Policy (CARD) Implementation -
Plan, Joint DOT/NASA publication, March 1873,

NASA response to "EPA Survey," March 1973, .

Fourth Federal Aircraft Noise Abatement Program FY 72-73, U, 8,
Department of Transportation, Januvary 1973,

Unpublished working papers of the Joint DOT/NASA Office of Noise
Abalement, September 1973.
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SECTION 4

RESEARCH AND TECINOLOGY: NOISE ASSOCIATED
"~ WITH SURFACE TRANSPORTATION

Research and the development of noise technology related to surface
transporiation is sponsored by several agencies of the Federal Government, but
primarily within the DOT. Two other agencies — DOD and NST - are involved
to a lesser degree, Of ihe total FY73 funding, amounting to approximately
$3.3 million, DOT accounted for about 86% ($2, 85 million) with DOD and NSF
accounting respectively for about 11% and 3%. Table 4-1 summarizes the
FY73 funding and also indicates the broad nature of the activities in each of

the agencies,

" Available data indicates that a similar distribution of effort existed in
prior years, A total of $1,42 million has been identified for surface transpor-
tation rescarch and technology in years prior to FY?3. Of the total amount,
DOT accounted for about 81% and DOD for the remainder,

An expanded view of the information in Table 4-1 is provided in Tables
4-2 and 4-3. 1In Table 4.2 the individuzl components within each agency are |
identified, along with a description of their activities and iheir funding, The
largest single activity was the DOT Office of Noise Abatement within the Office
ol the Secretary, accounting for $1, 875 million in F¥73, Of this amount, $1,75
million was identified with truck noise and the remaining $125 thousand was
required for the developnient of information services, Rail programs were the
next largest activity, at 8505 thousand, This work is being conducted inhouse
at the Transportation Systems Center. Expenditures for the reduction of bus
noise aré noi known. The $23,9 million "Transhus' development program in-
cludes requirements for low noise levels, However, ihe funding for noise
related aspects of the program have not been separately identified, Federal

e et e e e e Ak e b W 12 ke o e A A R



TABLE 4-1
SUMMARY OF FY 73 RESEARCH AND TECHNOLOGY RELATED TO

SURFACE TRANSPORTATION NOISE BY AGENCY AND AREA OT ACTIVITY

FY 73 1’"unding1
(% in Thousands)

Agency/ .
Component Areas of Activity

DOT Truck, bus, and rail system quieting,
highway planning and design 2852
DOD Quieting of Navy ships and.Army vehicles 360

F ;'. .

NSF Basic research on 4iFe noise 87
' Total 3299

i

1

Funds shown are estimates submitted to EPA in mid FY 73,
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Table 4-2 (Cont'd, )

RESEARCH AND TECHNOLOGY RELATED TO
SURFACE TRANSPORTATION NOISE

e —

—— et L —

Ageney/Component

Summary of Activities Rolated to Surface Transportation Nolse

Fundlngl (¥ in Thousands)

FY 173

Other Years

¢ National Hwy, Traffic
Safety Administration

# U,8, Coasl Guard

Studies to measure the effects of noise upon driver performance.

Elimination of risk of hearipg loss on ships and boats, Elimination
of annoyance from watercraft and from aids to navigation.

None fn 73

None in 73

153 prior to 73

274 prior to 73

DOT Subtotal (2852)
ept. of Defense
B Army Development of novel exhaust sllencing device for military vehicles; 56 50 prier to 73
study and reducticn of noise sources in combat vehicles.
» Navy Reduction of shipboard machinery and other operating noises; quieting '
of small boata, analysis of acoustical signature data, 304 214 prior te 13
LoD Subtotal (350}
1ional Science Foundation Basle research grant to Stanford University for the study of the
mechanics of tire noise, with applications to tire design. 87
GRAND TOTAL 3299

unds shown are eatimates submitted to EPA in mid FY 73,
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TABLE 4-3

SUMMARY OF FY 73 RESEARCH AND TECHNOLOGY RELATED TO
SURFACE TRANSPORTATION NOISE BY CATEGORY OF NOISE SOURCE

Category of Surface FY 73 FLmding1
Transportation Noise {$ in Thousands)
HIGHWAY NOISE * 2309
e Trucks 1750 '
® Buses (Unknown)2
e Highway Design ' 472

T o All Other . 87

& . .
RAILWAY SYSTEMS 505
WATER TRANSPORTATION SYSTEMS ' _ 304
OTHER RELATED RESEARCH AND TECHNOLOGY 131

‘ Total 3299

1Fuhds shown are estimates submitted to EPA in mid FY 73.

2 Bus quieting technology i§ restricted to the "Transbus'* development program,
for which noise portion is not separable from the total $23. 9 million effort,
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highway noise reduction eriteria, standards, and regula-
tions,

o Experimental and analylical investigation of how noise is

generated by truck tires at high speeds,

o Demonstration of specific noise reductions of diesel tractor
trucks; identilication of sources of noise (other than lire noise)
under various operating conditions and the development, demon-
stration, and evaluation of means of reducing these noises {o the
lowest practicable level, '

o  Study of the parameters aflecling inlake and exhaust noise
emissions from diesel bus and truck engines and the develop-
ment of silencer specifications [or each engine type currently in
use. This report will be intended for use by trucking firms in
new purchase and retrofit considerations.

Bué Noise _ _

Efforts to reduce bus noise in FY73 were apparently confincd to the
“Transbus" development program. Although this program — sponsored by
DOT/UMTA - includes specifications for low interior and exterior noise levels
for the new prototype bus, separale tasks and associated lunding have not been
specifically identified for the noise aspects of the overall effort, Presumably,
bus neise also will be reduced by some of the truck noise worlk described above,
Prior year's worlk in this area included a 1872 study on the development of
methods for quieting buses of the current fleet ($20 thousand), and the develop-
ment in 1971 of noi;e specifications for the new Transbus ($30-$40 thousand).
Righway Design '

The DOT Federal Highway Administration {FIWA) sponsors (under s

Office of Research) research leading to noise abatement through highway design

und use, Thue THWA's Office of Environmental Poliey directs its elforis Lo

4-7
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achieve highway noise abatement via the development of standards, procedures,
- and technical information and also provides training to State and FHWA highway
, planning and design personncl, Research in FY73, accounling for $210 thousand,

- included the following areas:

e Deveclopment of methods {or evaluation, prediction, and control .
of traflic noise near highways; determinalion of effects of highway
design factors and ferrain variables; development of criteria for

desirable separations between highways and receivers of noise,

o Measurement of noise reduction eflectivencss of various roadway
) treatments. ‘

P e ' Determination ol relationship of highway design and noise factors,
' leading to improved design criteria,
! e~ Acquisition of data from specilied noise sensitive areas;

o ' development of noise abatement alternatives,

; o Evaluation of sound attenuation characterisitics of various
acoustical barrier configurations, Prior year expendifures for
research in this area amount lo $344 thousand.

The Office of Environmental Policy budgeted 8262 thousand in FY73 to
cover both inhouse and contracted activities in the following areas:

=4

] © Review of environmental impact statements,

~ ®  Technical assistance to State and FHWA personnel on noise

L ~ prediction and analysis. ' .
=

& Evaluation of State compliance with noise standards on highway
projects,

o Development of policy covering noise aspecls of highway projects.
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o  Coordination with other agencies on traffic noise,

Other

The only other highway related work identified was for the study of
the mechanics of tire noise, conducted by a Stanford University investigator
and funded by the NSF for $87 thousand,

RAIL SYSTEMS NOISE ,

All reported rail systems work was sponsored by UMTA, FY73 funding
amounted to $505 thousand for a single program — the Rail Supporting Technology
Program ~ being conducted by the Transportation Systems Center, This program
will extend from FY73-76; FY74 funding {or the program is projected to be $560
thousand, The major elements of the propgram are:

e Assessment of noise and vibration associated with present
rapid transit systems, including a pilot study based on the city
of Boston; assessment of currently available abatement options;
deflinition of abatement requirements, '

o  Determination of noise and vibration reductioh potential of
available components and technology; establishment of Invest-
ment and operaling costs, and compatibility with current opera4
tional procetlureés, Design and demonstrate in~-service improved
guideway segments of rapid transit lines, '

@ Assessment of new technology and development of predictivle
methods for noise and vibration control. Analysis of wheel/
rail interface and track/elevated-structure interface, Develop-
ment of protolype components, testing and evaluaticn using
ndvanced technology components. In-service testing of prom-
ising prototypes.

e Documentation, in handbook format, of the results of the
program for use by engineers engaged in the design and review
of noige and vibration control in rapid transit rail systems,

4-9
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WATER TRANSPORTATION SYSTEMS

In FY73 only the Navy reported any activily in this area, which amounted
to $304 thousand, This includes measurements of ship-generated noise, devel-
opment of methods for analysis and prediction of noise, and reduction of ship-
board machinery noise, Other projects include: (1) the sludy of the effects
of noise upon crew elfectiveness and safety, leading to the development of
specifications for allowable levels of noise in working and living spaces, and
{2) reduction of noise generated by small boats via installation of acoustical

treatments, These same activities accounted for about $214 thousand in recent

years,

The U, S. Coast Guard also has been involved in the quieting of noise
from small boats and log signals, Although no FY72 funding was reported,
approximately 5275 thousand was identified in prior years, More specifically,
the Coast Guard projects included:

¢ Surveys of power-boat equipment and evaluation of noise
associated with operation of outboard motor hoats and power
boats; determination of extent to which such operations con-
stitute hearing hazards to boating public and annoyance to

shore areas.

o Abatement of fog signal annoyance to shore areas.

OTHER RELATED RESEARCH AND TECHNOLOGY

There were a few other surface transportation activities that do not
conveniently fit in any of the above categories. The Army reported two projects
totaling $56 thousand in 1873 directed at the quieting of combat vehicles, One
dealt with the development of a novel exhaust silencing device. The other was
a study of the various sonecesd of uaiss fram eambnt vehicles und of means for
reducing or eliminating them, including consideration of custs and benefits

associated with the various alternativos identifisd.
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There also was a project sponsored by the DOT Olfice of the Secretary
to provide for a variety of information services pertaining Lo transnortation
noise, This has been a fairly extensive offort, initiated in 1970 and continuing
into 1973, It accounted for $450 thousand, of which approximately $125 thousand
was expended in FY73, There were several inlerrelated aspects to the project;

- e Definition of requirements for storage and retrieval of infor-~
mation regarding surface transportation noise.

- s Development of specialized files pertaining to noise research
information; technical information reference service,

e Advisory scrvices regarding the need for research and develop-
ment activilies leading to abatement of transportation noises.

- . 4-11
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SECTION 5
OTHER RESEARCH AND TECHNOLOGY

The majority of all noise research and technology activilies of the
Federal Government are related to adreraft and surface transportation, as
discussed in Sections 3 und 4. There is, however, a significant amount of
aclivity in areas not specifically related to transportation. InTY 73 there
were about 40 projects identified in this category in eight major agencies of
the Governmenl, accounting forr $2.3 million, These projects span a broad -
range of noise problems and can be classified for purposes of discussion in
a variety of ways, One such classification is that utilized in Table 5-1, which
groups the projects into the following categories; (1) research and technology
related to industrinl and construction sources of noise, (2) information
services, (3) development of methods and equipment for the measurement of
noise, (4) noise surveys and receiver cifecls, and (5) research on propagation
and attepuation,

Table 5.2, derived [rom Tahle 5-1, provides a closer look at the
relative levels of activity within each agency. The table rank-orders the
agencies by funding level and shows the percent of the tolal contributed hy
each. The remainder of this section provides addilional detail on the five
categories of activily identified in Table 5-1,

RESEARCH AND TECHNOLOGY RELATED TOQ INDUSTRIAL AND
CONSTRUCTION SOURCES OF NOISE

Projects in this calegory accounted for $270 thousand in FY 73. The
areas of activity include (1) ihe mining industry, (2) highway construction and
maintenunce equipment, (3) agricultural machinery, and {4) industrial ma-
chining processes. Table 5-3 shows the relationship between these areas of
regearch and the ngencies involved, Activities associuled with the mining
industry are seen to account for two-thirds of the total funding.

5-1
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SUMMARY OF OTHER RESEARCH AND TECHNOLOGY1

FY 73 FUNDING

Agency (3 in Thousands)
Cat i f Qi Dot
‘ate zories of Clner ooC DOD LOI1
Rescarch anl Ofe. Secy.
Tachnclogy Activity [Of¢. Noise| Fed Hwy| DOT | HEW [HUD DOD| Bu.
— Abate. | Admin_ | Total USDA | NBS | NSF|Army | Total|Mines | TOTAL
|Rese:1rc'n and tecnnology
relaved to industrinl and :
} construeiion sources of 28 28 45 17 180 270
noige
Info:mation services 25 25 1 46
Noise measureraent-- . N
development ol methods 79 607 686
and ecquipinent
Hoise surveys and 374 374| 432 | 20} 22 857
seseareh on effcets . . )
Resear¢h on propaga- 33 33 97 167 | 164 164 461
tion and ‘gileruation ‘
Totals 432 28 460f 432 129 ) 164 6077 184 164 i64 180 2320

'INot directly related to noise of transportation systems,
*These funds do not include support from other agencies. Refer to the text for explanation.
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TARLE 5-2
SUMMARY OF FY 73 FUNDING BY AGENCY

Thousands Total
Agency (%) (%)
DOC/NBS 607 26,2
DoT 460 19.7
HEW 432 18. 6
NSF 184 7.9
DO1 180 7.8
DOD 164 7.1
USDA 164 N |
HUD ) 5.6
Total 2320 100.0

TABLE 5-3

RESEARCH AND TECHNOLOGY ACTIVITIES RELATED TO

CONSTRUCTION AND INDUSTRIAL SOURCES OF NOISE

FY 13 Funding
{% in Thousands)

Area of Activity Agency
Mining Industry DOI/Bu. Mines 180

Highway Construction

and Road Maintenance  DOT/FHWA 28
Equipment

Agricultural Machinery USDA 45
Industrial Machining NSF 17
Frocegses Total 270

5-3
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Mining Industry
The Bureau of Mines, Department of Interior, is involved in the

development and implementation of noise control technology to promote the

health and safety of personnel involved in the mining indusiry, and the

minimization of community annoyance from mining activities., As indicated '
by Table 5-1, these activities accounted for $180 thousand in FY 73, all for

inhouse work, The work is organized into three areas (1) Underground Mines, .

(2) Surface Mines, and (3) Experimental.

[ Underground Mines, Projects in this category include:

- Noise exposure surveys, to determine the prevalence of
hearing loss among coal miners and io improve exposure

standards
~ Evaluation of newly developed mufflers for pneumatic drills

-~ Evaluation of noise output of various commercially available
dust scrubbers

~ Noise measurement and evaluation of underground personnel
carrier

- Evaluation of effectiveness of emergency sirens
- Measurement of noise output {rom diesel powered equipment, -

o Surface Mines. Projects in this category include:
- Nuise surveys on large diesel-powered dozers, for the purpose
of reducing noise exposure of operators via engine muffling and

acoustical treatment of operator's cab

~ Noise surveys at coal cleaning plants, leading to noise control

measures

et en o . R Cm b b S AR L E e b o et et et W o8 s g P b



] Experimental, Projectls include:
- -~ Bvaluation of personal noise dosimeters

- Evaluation of efficiency of various ear prolectors

- Prediction of noise levels of machinery when operaled in

mining environment (underground)

= ~ Sound-power measurements of machinary
"."i - Study of wind-induced error in noise measurements iaken
"‘ in the field | o
ﬁ} - Cataloging of mine inspector reports on noise exposure in '
various mining situations

. - Vibration measurement of mining equipment

™ - Automation of conl mine noige data (iles
Pl

- INFORMATION SERVICES .
: %i The DOT Office of the Secretary, HUD, and EPA reported a joint
' - effort to publish a new journal on noise contrel engineering. Scheduled funding
: ‘_Jl. was: DOT, $20 thousand; HUD, $15 thousand; and EPA, $25 thousand. Since
j the project was subsequently terminated, the cited funds have not been expended.
[ e .
Lo |
The only other project effort or work in this category was a2 HUD project
{ j to produce a handbook containing comprehensive information about environmental
b noige in the community and significant planning measures to ensure that noise
; “{ considerations are addressed in urban planning. The handboeclk is intended for

. use by HUD program managers , planners, and municipal offices, Funding

—“ was reported as $6 thousand in FY 73 while prior year funding amounted to
L $43 thousand in FY 72. ‘

i

i
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NQOISE MEASUREMENT --DEVELOPMENT OF METHODS AND EQUIPMENT
All work identified in this calegory is heing performed by the National
Bureau of Standards. NI3S reported an inhouse budgel of $607 thousand for
these aclivities in FY 73, In addilion, support from other agencies tolaled
9478 thousand. Of this amount, $79 thousand was {rom HUD, shown in Table
5-1, and $100 thousand from DOT, reported in Section 4 under "Truck Noise,"
From the available information, the remaining $299 thousand is not readily
identified by sponsoring agency and amount. Some agencics have identified
funds transferred to the Bureauw of Standards, In other cases such funds have
not been explicitly identified, but are known {0 be included in the total funding

provided by those agencies.

The Bureau of Standards possesses an extensive sound laberatory to
support its researeh in acoustics and vibration, Two of the main features are
an anechoic chamber and a reverberation chamber, The anechoic chamber
provides approximately 16,000 cubic feet of working space in an environment
which is at least 99% sound absorbent in the audiofrequency range above 40
hertz, The reverberation chamber provides about 15,000 cubic fect of space
whose walls are about 95% sound reflecting over most of the audio [requency
range. There are several smaller chambers in the laboratory which are used
for microphone calibration, hearing and testing, research on audimotery,
and psychoacoustical research, The (acility also contains dedicated computer
support and a broad variety of acoustiepnl mensurement insirumentation such
as micropirones, amplifiers, iilters, oscillators, ete, NBS also has two
mobile laboratories which are utilized for lield measurements and research,

Project activities in the Bureau of Standards are numercus and broad
in scope. The following is a summary of project arens by sponsoring agency,

0 NBS (inhouse support)

- Improvement of microphone calibration techniques

v g Tom Comen i P
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Improvement of calibration techniques for vibration trans-

ducers [

Evaluation of NBS anechoic chamber as a measurement
instrument

Evaluation of NBS reverberation chamber as a measurement
instrument

Development of audiometric standards

Basic research on psychoacoustics, especially loudness,

noisiness, and aversiveness of sounds

Investigation of sound transmission loss of exterior walls,

doors, and windows

Preparation of design guide for protecting building occupants
from noise of exterior origin '

Investigation of limilations of siandard procedures for field

measurement of airborne sound transmissions loss in buildings

Development of improved procedures for the measurement of w
sound power in reverberation chambers

EPA

Assistance with preparation of the Report to the President ‘ .
and Congress on Noise :

Evaluation of coinmercial noise exposure meters and prep-
aration of performance specifications and prototype instru-

mentation for a noise exposure meter tailored to EPA

requirements

Preparation of a white paper on measurement standards

-~
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DOT

- Moeasurement and analysis of truck and aufo tire noise

- Measurement of in-cab and exterior noise due lo over-the-
road trucks

- Bvaluafion of environmenial noise menitoring system

- Study of the andibility of {og horns and the possibility of .
achieving less annoying fog horns for U, S, Coast Guard

HEW
~ Evaluation of sound level meters for the National Institute

{for Qceupational Safety and Health (NIQSH) and general

consultation

- Testing of toys judged to be potentially hazardous to .
children's hearing for the Feod and Drug Administration (FDA)

HUD

- Evaluation of plans and specifications in the Operation Break-
through program to identify acoustic problem areas; field
testing of accustical performance of housing systems

- Development of performance specifications and prolotype
instrumentation for an urhan noise exposure measurement
system for use in enforcing HUD noise policy '

DOJ

- Development for LEAA of interim procurement standards for

hearing protectors used by law enforcementi agencies

-~ Production of interim procurement standard for sirens for

emergency vehicles

VA .

- Téstlng of hearing aids




Estimated [uture funding for noise research is 51417 thousand in FY 74

{including $510 thousand from other agencies), and $2, 23 million in FY 75

{including $510 thousand from other ageneies), Anlicipated research

activilies for Y 1974 and 1875 are given below.

d

]

L)

4

FY 1974

Extension of standards for calibrations of microphones {o
low frequencies (< 0,1 Hz) and to high-{requencies
(=100 xHz)

Evaluation and improvemenis in standard sound sources

Development of sysiems for direct measurements of
diffusiveness of sound field in reverberation rooms

Development of standard methods and the basis for inter-

comparisans of results for small sources using reverberalion

rooms

Conducting of analytieal and experimental investigations on
standard sources and methods for esiablishing ratings of
impact noise transmission in buildings

Investigation of noise attenuation properties of exterior
shells of buildings

Studies of procedures for temporal and spatial samplings ot
community noise

Preparation of design guide for proteetion against environ-
mental noise

Evaluation of methods for scaling and modeling vibration
isolation systems for noise conlirol

s st i s k=



e FY 1975
Development of standards for callbrations of‘mi'crophones

used for measurements of high-intensity sound fields

- Evaluation of methods for determining diffusiveness of
sound fields in reverberation rooms by direct measurcement

systems and absolute methods

- Investigation of methods for sound power output measurement

in situ.

- Examination of eauses of discrepancies among loudness,

annoyance, and noisiness caleulating algorithms

- Development of methods for measurement of random incidence

sound absorption

- Investigation of influence of connotlation on response of
humans to environmental noise

- Study of models and field measuroments for predicting
effectiveness of barriers and site topography for attenualing

noise

NOISE SURVEYS AKND RESEARCH ON EFFECTS

This category has two components: (1) community noilse surveys and
related work, and (2) health effects on human and unimals, Other work in-
volving surveys and receiver effects was included in the sections of this
report dealing with transportation sources of noise (Sections 3 and 4). Survey
work is also included as part of some of the noise abatement and hearing con-
servation programs, but is not regarded as research oriented and therefore is
addressed elsewhere (Section 6). This section includes only those survey .
and health effects projects which are research oriented (i.e., aimed at
advancing the state-of-the~art), and which are not exclusively or speeifically

related to transportation, Of the tolal $857 thousand funds for this category

5-10
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in FY 73, $403 thousand are identified with survey-related nclivities and the

remaining 3454 thousand for health effects, mosily human elfects,

Noise Burveys
DOT sponsored most of this work through its Office of the Secretary,

Office of Noise Abatemenl. The DOT projeets included:

[ Development of deseriptors of ambienl environmental noise,
io be utilized in monitoring community noise, crealion of a
national baseline data bank of noise levels to which the public

is currently exposed; identification, measurement, and annlysis

of noise from specific sources and their respective contributions

to the ambient level,

o Community annoyance survey of the area around JFK airport,
due to all sources of noise, Study of the relationship Letwecn
annoyance responses and changes in transporialion near JFK

over a three-year period,

° Economic effects of noise pollution. Development of coneeptual

and theoretical framework for the analysis of the costs of noise
to sociely; predictions of effects that will be obgervable [or use
in formulation of policy,

HUD sponsored one small (529 thousand) project in FY 73 to evaluate

(1) the acoustical environment of a proposed housing site, and (2) the acoustical

environment within residential structures proposed for the site,

Health Effects

The primary efforts are directed lo understanding the efiecis of noise
on man and sponsored by HEW., A smaller effort in the Department of
Agriculture is devoted to the study of the effects of noise on animals (about
%22 thousand in FY 73). The HEW work is conducted by two components--

§5-11

i i mah o b b



HN

i

L

A

the National Inslilute for Occupational Safety and Health (NIOSH) and the
National Institute of Environmental Health Services (NIEHS), In FY 73 their
combined funding for noise research was $432 thousand~-5187 thousand for
NIOSH and $245 thousand for NIEHS., The NIOSH work emphasizes the
identification of hazards associated with occeupational exposure {o noise and
the development of eriteria for standards, whereas the NIEHS efforts are

directed more at the biochemical and physiologic level of investigalion.

NIOSH Activities. Much of the recent NOSH activity has been con-

sumed in the preparation of a criteria document, "Criteria for a Recommended
Standard, . ., Occupational Exposure to Noise.' This document includes o
recommendation that the existing 90-dBa standard be revised downward to
85-dBA if technologically and economically practicable. NIOSH also con-
ducted studies of noise exposure and hearing loss among selected occupational

groups, including:

[ Hearing tests on individuals exposed to farm (ractor noise
o On-site visits to inspect hearing congervation programs in

industry. Information pathered includes procedures for audio-
metric testing, training of personnel, procedures for dispensing
and repulating the use ol personal proteclive equipment,
successess and failures of engineering control methods, and

overall costs of the programs,

o A study of the hearing of young adults exposed to potentially
hazardous noise

° A Stbdy of audiograms of textile worka's
o . Testing of noise exposure integrating instruments

o Hazardous effects of exposure to impulsive noise

5-12 .-
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] Study of hearing loss among underground coal miners, as a
funciion of noise exposure levels, for the purpose of improving
noige exposure limits, and for establishing guidelines for
hearing eonservation programs in the coal industry., A joint
study with the Burean of Mines bhas been underway since 1872;
noise exposure dila combined with an extensive hearing testing
program and relevant background data on the miners will pro-
vide the basis for analysis of cause-effect relationship of noise
and hearihg loss.

Projected budgets for these NIOSH noise research activities are 3320 thousand
in FY 74 and $280 thousand in FY 756, Expenditures in FY 72 amounted io
$244 thousand for contracts and grants and approximately $190 thousand for
inhouse work, oy an estimnied total of 3434 thousand. ‘

NIEHS Activilies, The NIEHS work divides into two-broad areas: (1)
study at the biochemical level of the auditory system effects of noise and

noise in combination with drugs; and (2) investigation of nonauditory physiologic
effects of noise and noise-drug interactions in animals. Included in the latter
category are effects on the cardiovascular system, the central nervous system,
and the endocrine systems, It is necessary to understand such nonauditory
effects in order to establish community noise standards, necessarily lower
than those required to prevent auditory damage.

it is planned that by 1975-1977 this line of research will enable the
identification of those drugs and chemicals which synergistieally interact
with noise to produce undesirable effects. The NIEHS activities in FY 73
were budgeted at $245 thousand for inhouse and contracted work. Projected
budgets are $220 thousand in FY 74; $240 thousand in FY 75, No prior year
expenditures were reported,

5-13 .-
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RESEARCH ON PROPAGATION AND ATTENUATION

Most of the work pertaining o the propagation and attenualion of
sound is direetly associated with transportation noise--predominately air-
ceriaft noise, bul also surface transportation noise--and therelore hins heen
covered in Seclions 3 and 4, This seclion contains a description of the work
in propagation and attenuation not specifically related to transportation,
Only four projects were identified in this category, accounling for a total
of #4481 thousand in FY 73, The subject matter covered by these projects
varied widely: (1) attenuation of noise by trees and vegetation ($97 thousand
in FY 73}, (2} sound absorption characteristies of various materials (333
thousand in FY 73), (3) transmission of sound in hildings {.‘516’7 thousand in
FY "73), and (4) prediction of sound levels generated by Army activilies

{$164 thousund in FY 73),

Attenuation of Noise by Trees and Vegetation

This work is being sponsored by two components of the Department
of Agriculture, the U,S8. Foresl Service, and the Cooperative State Research
Service, No details were availakle except that the work is being done inhouse

and that it deals with the use of trees and vegetation for the scattering of

sound energy,

Sound Abscrption Characteristics of Matarials

DOT sponsored this work to determing the sound absorption charac-
teristics of various materials which appear promising as absorbers of low=-
{requency noise. A large number of absorbers will be examined which are
combinations of porous malerials, screens, perforated plates, and the like,

Transmission of Sound in Buildings
This project, funded by the NSF, explored the distribution of sound

within buildings. Structures studied included those with potential applications
in new forms of modular housing and those used as enclosures for machines
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and other sources of industrial noise, Sound transmission along corridors

was also investigated with application o the study of sound transmission
in city strects.

Prediction of Noise Associated with Army Activities
This activity is conducted by the U.S, Army's Censtruction Engin-
It is a program projected through FY 75 fo

eering Research Laboratory.
develop methods for predicting the noise associated with various Army

activities, including (1) blast noise, (2) helicopter noise, and (3) construction
and indusirial noise, The overall objectives of the program are to ensure
that noise polluiion does not adversely affecl human health and welfare in or -
around Army facilities, Thus, the development of predictive methods will
enable undersirable noise exposures to be avoided through the application of

appropriate controls,

In FY 73, a model was completed {or the prediction of blast noise,
Instruments for the measurement and spectral analysis of noise were pro-
cured, In FY 74 the work will be continued and nolse prediction contours
will be developed for aireraft noise, blast noise, and vehicle noise, Work
will also begin on the prediction of noise from construction sites and will

continue into T'Y 75.

Other research originally planned for FY 74-~756 as p:irt of this program

may be deferred or terminated due {o 2 lack of funds. This work would

include (1) the relationship of noise to human activities at military install -
ations, under varying acoustical conditions, and (2) the development of
acoustical criteria for the design of family housing, barracks, hospitals,
offices, and shops. TFunding for FY 73 was §164 thousand; FY 74 is pro-

jected at 5400 thousand, and $430 thousand for ¥Y 15,
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SECTION 6
NOISE ABATEMENT AND HEARING CONSERVATION PROGRAMS

The term "abalement" is used synonymously with "contcol" {o refer
generally to the reduction of noise emissions from specific sources, primarily
witliin the context of reduction of community noise {over-the-fence noise)
impact from Federal installations. It does not refer to research and develop-
ment leading to abatement which was the subject matier of Sections 3, 4, and

5 in this report,

The second lerm, "hearing conservation," includes those activitles

: , directly concerned with the prevention of hearing loss among personnel--
government and contractors--whose dulies expose them lo potentinlly harmful

- levels of noise. Such programs normally include all or some of the following

activities:;

° Noise surveys
° Reduction of noise at the source

7
b o Reduction of exposure via reduction of engincering solutions or
i management actions

L™ :

] 2 (3 Periodic hearing testing (andiometry)

S — ® Training programs

b

% __f (] Use of hearing protcction devices

' = Excluded from this category are those activilies involving basic research on

the effects of noise on the anditory system.

- _ Nolse abatement and hearing conservation programs are most naturally
- discussed one ageney at a time, since these programs are tailored to meet the

[}
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peculiar needs of indlvidual organizations. Therefore, the latter parts of
this section describe the programs in cach ageney. This is preceded by a
summary of the reported noise abatemenl programs and a general discussion

of hearing conservation programs.

SUMMARY OF NOISE ABATEMENT PROGRAMS

Table G-l provides a brie{ deseription of the noise abatement acti-
vities in each ageney and the associated FY 73 funding. The total {or all
agencies is 87,917,300, with DOD accounting {or $5, 930,000, approximately
75% of the total. Most of the DOD expenditures were for the procurement
of equipment and associated construclion lor quieting jet engine mainienance,
and runup noise., Although not shown in the table, it is significant to note that
the Navy has planned expenditures of $105 millien during the next five years
for such programs. None of the remaining identified activities exceeded
$500,000, except for the adminisirative and compliance functions of OSHA,

HEARING CONSERVATION PROGRAMS

" A number of general remarks can be made with reference to the
hearing conservation programs. These deal with (1) the information re-
quired for EPA to make a critical assessment of such programs, and (2)
observations based on the daia obtained from the EPA survey.

Informaiion Requirements

The information collected by EPA for this report was not sufficient to
allow an indepth assessment of hearing conservation programs o be made, The
guidelines provided by EPA to the Federal agencies (shown as Figure B-1,
Appendi:& B) for submiiting data pertaining {o noise research and controt acti-
vities dicf. net explicitly identify hearing conservation. Therefore, some agencies
provided no information wit hearing copserviuou even though it is known that ex-
tensive programs exist In these agencies (e.g,, Army and Air Force}, Most

agencies did, however, provide gsoome information rerarding hearing conservation
] s b & X
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TABLE 6-1

1
SUMMARY OF FEDERAL AGENCY NOISE ABATEMENT PROGRAMS FOR FY 1973

Agency

Department of Defense
o Army

@ Navy

¢ Ailr Force

respongible FY 73 funding.

health service prograins,

Program Areas

Office of Surgeon General provides variety
of services throughout Army-~acoustical
engineering, community noise assessment,
ete. Current projects include community

impact of blast noise, helicopter noise, and .

computer equipment noise,

Large program to reduce the noise asso-
ciated with jet engines at air stations and
maintenance centers, (51,785 million}
Also numerous communily noise studies
around air stations (3290 thousand),

Acquisition of equipment and constructirn of
facility for quieting jet engine runup noise
($3.7 millien) miscellaneous studies related
specific noise sources (519 thousand).

T .
These are programs directed at the abatement of community noise and include only those with

Hearing conservation programs are not included. Such activities

are generally not separable as budget items, comprising only a part of more comprehensive

FY 73 Funding

$144,000

$2, 075,000

$3,719,000

.
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TABLE 6-1 (Cont'd. )
1

PROGRAMS FOR FY 19073

Agency

DEPARTMENT OF HEALTH,
EDUCATION AND WELFARE

o Social Security Administration

DEPARTMENT OF HOUSING AND
URBAN DEVELOPMENT

DEPARTMENT OF LABOR
s OSHA

Program Areas

Corrective measures for controlling
identified indusirial noise problem arcas.
Only one funded program reported,

Development and enforcement of HUD
program slandards which eontain noise
abatement policies,

Development of standards and regulations,
conduet of compliance inspections and
investigations and investigations and approval
of State plans.

DEPARTMENT OF TRANSPORTATION

e USCG

¢ Federal Highway Admin.

—

Control and relocation of fog signalling
equipment.

Preparation of standards and guidelines,
technical assistance and training programs
for highway design and planning activities.

FY 73 Funding

$ 78,000

'$ 30,000

$700,000

$183, 500

$262, 000

These are programs directed at the abatement of community noise and include only those with

responsible FY 73 funding, Hearing conservation programs are not included,

Such activities

are generally not separable as budget items, comprising only a part of more comprehensive

health service programs,
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TABLE 6-1 (Cont'd.)

SUMMARY OF FEDERAL AGENCY NOISE ABATEMENT:l PROGRAMS FOR FY 1973

Agency Program Areas : FY 73 Funding
NASA
¢ Ames Research Center One major project for construction of sound "$493,000
absorbing structure around wind tunnel,
o Marshall Space Flight Test firing of large rocket engines constitutes $ 46,000
Center . & community annoyancée problem. Efforts
directed to ensure testing done under favorable
atmosphere conditions and time of day.
TVA investigation and investigation of problems $ 3,800
related to thermal electra generating plants,
power transmission systems, and general
construction operations. _
U.5, POSTAL SERVICE System and equipment modifications necessary $183, 000

to meet noise standards.

TOTAL $7,917,300

I'I‘hese are programs direcied at the abatement of community noise and include only those with
responsible FY 73 funding, Hearing conservation programs are not included. Such activities
are generally not separable as budget items, comprising only a part of more comprehensive

health service programs.
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including it as part of their "control” activilies, The information was,
however, highly variable with respect to type of information and level of
detail. This deficiency was un oversight due to EPA's primary interest
in collecting information on major noise programs. 'Thus, the survey was

designed to primarily collect this type of information.

In the fufure, EPA will utilize 2 morve appropriaie questionnaire to
obtain information on hearing cdnservation programs. The details of such
questionnaires have not yet been fully defined, but it will include the foilowing
kinds of data:

o Identification of noise sources constifuting potential hazards,
measured levels of noise, and nature of the associated human
exposure.

o Engincering controls utilized at the source

e Altentuation devices in place

[ Admin‘istrative controls in use

o Hearing protection dovices ufilized

o Enforcement procedures for adherence to hearing conservatioﬁ
programs

] Prevention program; training and education, audiometry--

details of audiometry, including interpretation, and filing of
audlograms, ¢quipment utilized, and qualifications of personnel.

Measures of eflectiveness will be provided by the above indicated data. In
addition, data will be solicited on the incidence of hearing loss cases associ-
ated with specific aclivities and, in particular, any data that might reveal

_ change in the incidence of hearing disabilities and hence, indicate increases

in effectiveness, The questionnaire will be Jdeveloped with the assistance of

6-6
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experts and in cooperation with other appropriate Federal agencics in order
to ensure that the desgired information be obtained, Additionally, it is planned
that a number of on-site visits will he made in order to further understand

the problems inherent in assessing such programs.

General Observations

Due to the above indicated limitations of the available data, only
tentative observations are of a general nature and others perlain lo specific
agencies and activities,

o In general, the costs of hearing conservation activitics are not
available due {o the fact that these progranis are included as
part of overall health services programs. Rough estimates of
personnel costs were provided by agencies in a few cases as

proportional amounts of the total health services effort,

] Many health services programs are provided by contraclors,
Experience in industry indicates that such services are obtained
more .-;ffic:irzntlj}v when conducied by inhouse personnel, especially
when the number of personnel to be serviced hecomes relatively
large,

o Based on the available data {(and emphasizing the incomplele

nature of this data), there would appenar to be a general lack of
comprehensive standards and puidelines for operating hearing
_conservation programs., Practices appear to be highly variable
from one facility to another, This seems most evident in regard

to; (1) the interpretation of audiograms, (2) the eonducting of surveys,
(3) maximum exposure levels without hearing protection, (4)

training and education programs, (5) enforcement of these pro-
grams, and (6) qualifications of personnel utilized to operate the
programs.

67

IPPLISITI SR Bt R b



[

e A B i e - £

b

]

3

3}

[

Several facilities appear to have oxeellent programs and are
described in more detail later in this section, They are:
NASA's Flight Rescarch Center, (2} NASA's Jet Propulsion
Laboratory, and (3} Deparimenl of Interior, Burenu of
Reclamation, Additionally, the DOD is known o operate ex-
tensive hearing conservation programs. No information re-
garding these programs was obtained, however, except for an

applicable BuMed Instruction {rom the Navy.

The Army provided as part of its submittal on Noise Control
activities an excellent example ol an effort which deals with
the reduction of employee exposurce to noise levels which,
although less than those known to eause hearing impairment,
are judged undesirable for the general welfare of the workers.
The project described later in this section involved the quieting

of computing room noise at Edgewood Arsenal,

An extensive program was reporied by the DOI's Bureau of
Reclamation. It has been in operation for over five years and
is operational throughout all reclamation regions in seventeen
western states. Their program includes twenty-five profes-
sionals and certified technicians and ig comprehensively planned

“and operated on a regional basis, It is further characlerized by

the following excerpt from their submittal to EPA.

"Since 1968 over 5000 sound level or octave band
analyses have been ninde of projects and equipment.
All equipment is calibrated carefully and avdiometric
examinations are conducted routinely. Technicians
are certified and services of ctologists and andio-
logists are used for advice in hearing conservation,
Hazardous nolse arcas are ideniified and posied.
Noige conirol measures are taken wherever feasible
mid hearing prolection equipment tecompanied by edu-
calion programs are used wheroeyer necessary,  Bage-
e wllogramy ave ken aecurately on ol employees
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exposed to potentially hazardous noise levels. In
addition te this, employees who have significant
hearing loss are referred to their privale physician
for consultation and advice."

DESCRIPTION OF FEDERAL PROGRAMS IN NOISE ABATEMENT AND
HEARING CONSERVATION '

Summary descriptions of noise abatentent and hearing conservation
programs in reporting Federal agencies are provided in the remadnder of
this Section. Organization charts identifying specific components responsible
for implementing noise abatement and hearing conservation activities within
these agencies are included in Appendix B,

Government Printing Office (GPO)

The agency's overall objective is to assure that noise levels are kept
within those set by OSHA, However, much of the industrial equipment pres-
ently in use by the GPO was procured before noise control was made part of
the purchase consideration. Therciore, some equipment presently in use
exceeds currently acceptable noise levels, The GPPO is using available engi-
neering disciplines and technologies to reduce these to aecceptable standards
wherever {easible.

The basis for noise abatement withm the GPO is the requirement for
enployee hearing protection as directed by Congress under the Williams-Steiger
Occupational Safety and Henlth Agt of 1970 (OSHA). GPQ Instruction 670, 5,
Hearing Proleciion Program, spells out the responsibilitics and duties of the
Safety Officer, Directer of Enginecring Services, Medicul Officer, Super-
visors, and all GPO employees in carrying out their noise abatement and

hearing conservation programs. The responsibility for assuring that employees
are not exposed to damaging or excessive noise levels is vested in the Safety
Office of the Persounnel Service, Occupational Health and Safety Division.

6-9
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The GPO does not have any personnel assigned exclusively to noise
abatement activities, In this ngeney, noise reduction is considered a regular
function of the Engincering Service with engineers lrained in noise reduction
engincering principles. Since personnel are not assigned full-time and all '
duties to date have been collateral duties, a breakout of noise abatement
related personnel costs is not available. Likewise, no dollar allocations for
specific noise abatement or hearing conservation {asks or projects have been .

identified.

Counecil on Environmental Quality (CEQ)
This ageney reports no noise abalement or hearing conservation

activities for FY 73.

Department of Agriculture (USDA)
This agency reports no noise abatement or hearing conservation

activities for FY 73.

Department nf Commerce (DOC)
This agency reports no noise abatement op hearing conservation

activities for FY 73.

Department of Defense (DOD)
The Noise Control Act of 1972 (1L, 82-574), which requires com~ _ .

pliance by all Federal agencies, applies in general to the Department of
Defense. However, DOD enjoys one of the few exeeptions Lo the law in that

the Act's referral to "producis' specifically excepls ', . . any military
weqpons or equipment which are designed for combat use, . . ." (Section
3 (B) (i}, ‘'The Occupational Safety and Health Act of 1970 (PL 91-596) which

also applies to the DOD doos net aliow specilic excenlions for the military,

G-10
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DOD directive 5100, 50, Protection and Enhancement of Environmental
Quality, speciflies actions to be taken [or the control of all forms of pollution,
including noise resulting from the operation of facilities, equipment, vehicles,

and other property owned or operated by DOD,

The depnrtment submitted individual responses for each of the military
departments (Army, Navy, Air Force, and Delense Supply Agency) rather
than a comprehensive summary statement covering the entire DOD.
Therefore, no information is available which reflects overall DOD noise
abatement and hearing conservation program plans, directions, policies or

funding levels.

Department of the Army. The noise abatement activities of the Army

are assigned to the Office of the Surgeon General, The responsibility in turn
is delegated to the Bio~Acoustics Division Division of the U.S. Army Environ-
mental Hygiene Agency. Mission statemenis are contained in Army Repula-
tions 40-4 and 40-5, '

The Division has set priorities and is attacking major problem areas
within the Army. Current projects include the occupational hearing loss and
community aspects of detonation or blast noise, helicopter noise, industrial
noise, computer and office equipment noise, and gencrator noise. The Div-
ision has also established a dala base on noise emissions of all equipment
found within the military system, This data base is currently operational
on a limited basis. Manpower resources permitling it will be expanded to
include ambient noise daia, criteria information, and noise abatement infor-
mation. Because of the limited manpower available, primary efiorts are
expended in areas having widespread application throughout the Army,

No formal noise abatement program exigis. Howaver, periodic on-
site surveys are conducted by the Division thronghaut the Army complex.

6-11
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The surveys review and identify noise~hazardous areas (i, e., above 85-dBA)
in addition to reviewing the overall administration of the local hearing con-
gervation program. Recommendalions are then made for appropriate action
to be taken for engineering control of these sources. In view of the ever in-
creasing number of requests for services of the Bio-Acoustics Division in
the areas of ncoustical engineering and community noise it is anticipated
that manpower and equipment requirements will be expanded proportional

to the workload. Ultimately, the Division hopes fo be able to advise all
major Commands of their acoustical control needs so that the Army can lead
the way to a quieter environment within both the military and civilian work,

living, and recreational areas.

Specific noise abatement projects conducted by personnel of the Surgeon

General's office during the reporting period include:

o Evaluation of Envireamental Impact of Neoise from Helicopter
Operations at Wheeler Air Force Base

An evaluation was made to define tha exlent to which noise from

proposed U. S, Army helicopter operations at Wheeler Air Force
‘Base could affect nearby communilies. Under certain conditions,
the noise generated by helicopter operations was found to resuit
in adverse communily response. Recomnendalions to achieve
further reduction of aircraft noise levels in the communily were

made.

o Sound Pressure Level Measurements of Diesel Generators

Nois¢ measurements of diescl/generators were obiained for

the U, 8. Army Air Defense Command (ARADCOM). The diesel
" generators measured were the Waukesha (150/175-kw), Hol-Gar

(60-kw), Caterpillar (150/175-kw), and Cummins (150/165-kw)}.

6-12
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Computer Room Noise

Noise measurements were made within the computer {acility

of the Wilmington District, Corps of Engineers, Noise levels
exceeded the puidelines for hearing conservation set by TB MED
2_5_{, the varicus guidelines setting noice levels for proper working
envirenments suggesied by sources such as MIL STD 1472A, as
well as standard references in ihe acousties field, Ewaluations

and recommentlations were made for the control of noise levels
throuph existing engineering practices.

Evaluation of Airfield Noise

An evalunlioh of jet noise was requested for Dannelly Field,
Monlgomery, Alabama. Noise levels generated by commereial
DC-9 and military Phantom jels were found net be hazardous to
the unprotected cars of the Army Nafional Guard personnel. for
the existing pattern of operations at this {acility, However,
noize {rom Army helicopters was determined to be hazardous
withoul ear protection. The establishment of a hearing con-
versation program for flight line and maintenance personnel and
the use of proteclive devices were recommended, Resulis of a
brief survey conducted for the Army National Guard located at
Birmingham, Alabama were alsoincluded,

Acoustic Recommendalions for MTST Qffice Machine Usage at
U,S. Army Environmental Hygiene Agency

A study was made to identify the noise environment in a room
containing gix IBM-MTST machines, These produce noise levels
as high as 82-dBA and recommendations for enhancing working
conditions were made.

In addition to the above listed Surgeon General's office projects, the Army

Material Command Human Engincering Labs at the Aberdeen Proving Grounds

6-13
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reported on an inhouse activity to identify and evaluate oxcessive noise areas
in AMC. This project involves a survey of existing and upcoming noise regu-
lalions, including Federal, State, and Army directives, and the establishment
of linison wilh other Federal noise abalement groups (including EPA), An ob-
jective i a recommended noise standard for AMC equipment,

Personnel resources for the Surgeon General's projects include eight
military and clvilian employees with a FY 73 hudget of $143, 977
This includes $2 thousand for contracted services. No current budget figures
are available for the AMC noise abatement activities, However, the previously

mentioned Aberdeen project was funded at $114 thousand in FY 72.

Department of the Navy. The Navy's noise abatement program was
initiated in 1971 by the Chief of Naval Operations as a comprehensive effort
to control neise associated with jet engine runups at Naval Air Rework
Facilities and at Naval Air Stations, The Navy's hearing conservation program
is delineated in BUMED Instruction 6260, 6B (6 March 1970), Maximum per-
missible exposures correspond to OSHA standards. . Additionally, ear prolec-
tion devices are mandatory for all personnel exposed to artillery file under
any conditions (combat or training} and for all personnel exposed to gunfire in

training or test situations,

There is no separate organization for noise abatement in the Depart~
ment of Navy. The responsibility is vested in the Navy Environmental Protec-
tion Division within the orpganization of the Chief of Naval Operations and
corresponding organizations within subordinate commands, In the Marine
Corps the noise program is administered within the Offlice of the Quarter-

master Genaral.
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- o The Navy's inhousec noise abatement progmm* is rather cxtensive,
“involving approximately 100 personnel in a variety of activities and organi-
~ zations. Presenl plans are to spend approximately $105 million in this area
during the next five years., Specifie projects planned for the FY 1973-1977
—_ period include:

o Replacement of baffles in jet engine lest cells at Alameda
NAS--$125 thousand (FY 73).

(] Purchase of rosirictive engements over land around NAS
Miramar--$5, 85 million (FY 75),

- o Rehabilitate test cell for BQM Aerial Target, NAS North
Island~-$30 thousand (FY 73).

@ . Installation of sound attenualion measures on steam pressure
reducing stations pt Naval Training Center, San Diego~-
-~ $31 thousand (FY 74),

o Relocation of rocket testing and pyrotechnic fest firing from

ﬁ;‘ Seul Beach-~330 thousand ( FY 74 = $3 thousand, FY 75 =
) $47 thousand).
-
0 Installation of muffler system on Dynamometer Test Stand at
- Public Works Center, Norfolk--89.3 thousand (FY 75),
j' ® Quieting of transmitter power plant at Nea Malkri, Greeca--
- $2.142 million (FY 74 = $11. 5 thousand, FY 75 = $2. 130 million),
B o Procurement and insiallation of noise suppressors and acoustically
o treated enclosures for engine test facilities at various air stalions
' ~-%61, 93 million (FY 74-77),
!
e

-~ *The Navy's five-year plan for noise control is contiined in a spocial report
o , to EPA, ""Noise Pollution Control Report,' dated 31 December 1972.
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o Development of advanced noige suppression devices {or aireraft
engine tesling--3$4, 826 million (FY 73-77).

[ Construction of noise suppression devices, systems, and
facilities al various locations --523 million (FY 75-77).

o Various studies of specific noise problem areas--81 million
(T'Y 73-717).

o Construction of modern noise suppression devices, systems,
and facilities at various locations--$7 million (FY 74-77).

The total cost of the Navy noise abatement activities in FY 73 amounted

to approximately $2, 075 million. This included, in addition to $1, 785 million
for the above listed projects, 41 contracted noise abatement studies at Navy
and Marine Corps air stalions costing $290 thousand, The objectives of the
latter sludies were to record nolse levels within and outside the air siation
boundaries. These are used to plot composite noise rating contours for Navy
and Marine Corps planning purposes and to influence planning and zoning out-
side the stations, In FY 74 it is planned to contract ﬂpproanmtely 81,3
million for Navy noise abatement siudies,

Department of the  Alr Force., There is no central organization with

the Air Force responsible for noise abatement nctivities., However, certain
projects of the Environmental Heallh Laboratories {EHL) as well as specific
noise control-related activities like the acquisition of sound suppressors for
jet engine maintenance operations are considered noise abatement activities
within the Air Force.

.
Ll

e LHL sngaged in a variety of small studies wmch included the

following during FY 73.
] Evaluation of the noise environment for the proposed site of a

new hespiial at Truvis AFE--52, 4
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o Prediction of down-range noise levels associated with Athena-H
rocket firing at Ulah Launch Facilily, Green Rjver, Ulah--
$1,700, ' h

o Noise measurements at proposed site for civilian development
near Offuit AFB~-31, 60O,

0 Analysis of noise transmission helween apartmenis in base-
housing at Plattsburg AFB-~3438 thousand.

[ Development of & composile noise rating concept for Castle
AFB~-$350 thousand.

‘o Measurement of noise levels associated with F-100 airerafi
operating out of Tucson International Airport--$500 thousand,

[ Effect of soniec booms on mink reproduction in connection with
claims filed against DOD by breeders--$6, 969.

(] Evaluation of possible locations for jet engine runup facilities
and the need for a noise suppressor al Tulsa, Oklahoma~--
$1,150.

The totnl noise abatement activities with EﬁL were budgeted at
approximately $19 thousand for FY 73, The sound suppressor program
accounted for about $3. 7 million for construction and equipment in the same
period, Estimaled resources for FY 74 are $3.3 million.

No information was obtained on hearing eonservation programs in
the USAF, although such programs are known to be in operation,

Defense Supply Agency (DSA)., DSA has wo organizational element

whose sole respon.ilility is noise abatement. A survey of DSA field acltiv-
ities fniled to identify any operation which creaies community noise problems
and the agency has no history of noise complainis from the community.
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Department of Health, Education, and Wellare (HEW)
The only reported noise abatement or hearing conservation program

in HEW was in the Social Securily Administration {(8SA), The noise conirol
program at SSA is aimed at controlling both the noise aud ill affeets of the
high~sound pressure level (hi'gh-intonsity noige) produced in mailrooms and

by other equipment uged by the Agency.

Noise abatement within the SSA is the responsibility of the Divisjon of
Cperating Facilities of the Olfice of Adminisiration, The Employee Health
Service provides necessary medical services and the nucleus of a comprehensive
hearing conservation program at the headquarters operation having a popula-

tion of approximately 18 thousand in Baltimore.

The S8A is in the process of pinpointing operating and shop areas in
which noise levels are at or above 85 decibels, They are maintaining sur-
veillance records in such areas as the print shop, carpenter shop, mailrooms,
the computer and data processing installation as well as other areas in which
teletype machines, paper bursting equipment and other noise producing equip-
ment arc used, Ninety-~five percent of the noise control programis being con~
ducted within the SSA headquarters with the remaining 5% in their nationwide

field operations,

The SSA is developing management directives that will spell out respon-
sibility and detail a program to control exposure to hazardous noise levels.

These directives will provide for:

o Orienting personnel in the undesirable ef{ects of noise
o Keeping noisy work areas under surveillance
s Igguing persenal protective devices and insiructions for their

G-18
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o Minimizing exposvre of personnel to intense noise in work areas

-] Monitoring andiometry

The S5A does not have personnel assigned full-time to noise abatement
or hearing congervation programs, These aclivilies are jointly conducted by
the various staff functions and the professional personnel working for the
Office of Administration, Since the noise activities arc on an as-neceded basis
there is no breakdown of salaries or resources allocaled for corrective
‘measures. Expenditures are allocated on a day-lo-day basis and the only
example cited was a 578 thousand program to correct noise problems in the
carpenter shop and the exhnust ventilation systern, '

Department of Housing and Urban Development (HUD)

A major mandate of the Department of Housing and Urban Development
is the goal of a '"suitable living environment for American families." Noise is
a major source of environmental pollution which represents a threat to the
serenity and quality of life in population centers and noise exposure may be
a cause of adverse physiolegical or phychological elfects as well as economic
loss., Therefore, it is an objective of HUD to encourage the contro! of noise
and its sources through land utilization patterns that will separate uncontroll -
able noise sources from residential and other noise-sensitive areas. The

. thrust of this policy is to withhold all forms of HUD assistance {or construction

on sites which have unacceptable noise exposure.

The responsibility for administering the HUD noise pelicy (Circulnr.
139.2) lies with the Agsistant Secretary for Community Planning and Manage-
ment, The Office of Commmunity and Environmental S{andards advises the
Assistant Secretary in policy development related to all environmental
matters including noise. The headquarters siaff assigned to noise policy
activities are located in the Environmental and Land Use Planning Division,
Offtee of Community and Environmental Standards, The Division has a
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multidisciplinary staff with responsibility for environmental, urhan design,
water resources, and transportation arens. However, headquarters noise

policy activities are carried on by an urban planner and urban economist on

a part-time hasis only,

Responsibility for compliance with headquarters environmental policies
is vested with the Assistant Regional Administrators for Community Planning )
ansl Management and with the Assistant Direclors for Planning and Relocalion
in the HUD area offices. These positions are designated as Environmental

Clearance Officers.

Major HUD noise abatement activities are:

0 Planning Assistance
HUD requires that noise exposure be given adequate consideration

in all programs which are provided financial support for planning,

This provides assurance that new housing, and other noise sen-

sitive accommodations will not be plunned for areas whose

current or projected noise levels exceed HUD standards. In

this regard, HUD places particular eﬁaphasis on compatible

land usge planning in relation to airports and other sources of

high-noise supporting the use of planning funds to explore

appropriate methods of reducing noise to ncceptable levels.
Reconnaissance studies and, where justifiable, studies in depth .
of specific noise control problems are considered allowable

planning costs, ) .

e New Construciion
HUD discourages the construction of new dwelling units on sites
which hinve or ave vrniretad te have npaceeptable noise exposures

A s e H

by withholding all forms of HUD assistance o such dwelling
units. This policy alen anstied io ¢alloge housing, group prac-

iice facilities, nonprofit hospitsls, and nursing homes.
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Exisling Construction (including rehabilitation)

HUD considers environmental noise exposure an important
factor in determining the amounts of insurance and other
assistance, Within cost limilations, HUD encourages moderni-~
zation of buildings in noisy environments when such efforts will

improve the noisc exposure level,

Grants and Allowances ‘
HUD extends assistance to Slate and local governments for the

alleviation of community noise as may he provided for by the

Conpress.

Information and Guidance

HUD maintains a continuing program designed to provide up to
date information on noise abatement techniques to public and
private bodies. It also provides information on Improved
metheds for anticipating the encroachment of higher ncise levels
and the means to deal with this encroachment. Through these
HUD attempts to foster a betler understanding of the consequence
of noise,

Construction Equipment, Building Equipment, and Appliances
HUD encourages the use of quieter consiruction equipment and

- methods in population centers, the use of quieter equipment

and appliances in buildings, and the use of appropriate noise
abatement techniques in the design of residential structures
and other structures with potential noise problems.

Acoustical Privaey in Multifamily Dwellings
HUD encourages the use of building design and acoustical treat-

ment to afford acoustical privacy in mullifamily dwellings.
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Information was not available relative to ITUD's internal noise abate-
ment or hearing conservation programs, The only cost {ipure provided was
an estimate of $30 thousand for tolal staff salaries without any indieation as
to the number of persons supported part- or full-time by these resources,

Department of the Interior (DOY)
The Depariment of the Interior submitted dala covering Lhree of

their components; The Bureau of Mines, The Bureau of Reclamation, and the
National Park Service. No information was obtained regarding noise problems
or abatement efforts at the Depariment level nor does DOI indicate whether

they have 2 Department-wide hearing conservation program.

Bureau of Mines., While the Bureau apparenlly does not have a specific
long-term noise abatement program, their overall ohjective is to monitor

noise exposure and to supervise overall reduction of noise to allowable limits.
Various research projects are underway at the Pittsburgh Technical Support
Center aimed at alleviating noise problems that arise in and around mining

operations,

The Division of Health of the Directorate of Coal Mine Health and
Safety, acting under Section 206, PL 91-173, Federal Coal Mine Health and
Safety Act of 1969 has issued a noise standard (30 CFR 70, 500 et seq.) which
made applicable to each (underground) coal mine and cach operator of such
mine the noise standards prescribed under the Walsh Healy Publie Contract
Act, as amended, 1n effect Octoher 21, 1969, This noise standard was also
made applicable to the surface work areas of underground coal mines and

surface coal mines.

Coal Mine Health and Safety does not have a staff assigned full time fo
noise abatement work, However, the Chief of the Division of Health estimates
that 10% of his time and 50% of a stafl industrial hygienist's time is spent on
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noise abatement efforts. The enforcement of the Bureau's health and

safely standards is the responsibilily of some one thousand field inspectors
stationed throughout the coal fields. Pz{rt of their inspection dulies is o
investigate and cvaluate ihe miners exposure to noise, The Bureau gives no
specific amount of time spent in this area; however, it is estimated that noise
abatement activities account for no more than 3-5% of their time. No estimale
of the cost of these activitics was obtained,

Bureau of Reclamation. The Bureau of Reclamation's report on their
noise abatement aclivities indicates that they have a well organized and
agpressive effort to control both their inhouse and over-the-fence noise
problems, Noise abatement activity is considered to be one of their regular
design, planning, and operating functions. Alihough personnel are not organi-
zationally assigned to the noise control function (with the exception of one staff
acoustical engincer), a number of {he Bureau's personnel have received special

noise control training and are available to work on noise problems as they arise.

To establish a uniform guideline for all its personnel, Reclamation has
initiated effort to publish a Noise Control Handbook lor Reclamnation Opera-
tions. Altheugh funds are lacking for the handbook, efforts were underway to
establish funding., Consideration should be given to coordinating this effort
with those by the Coast Guard/Navy, and other departments who have or are
in the process of producing a similar handbook not only as a cost effectiveness
measure, but :ilso to insure comprehensiveness.

The Bureau recognized at an carly date thal specific noise control
measures could be incorporated in the project design stage. This is now
roufinely handled by designers in the 15~-man Structural and Architectural
Branch of the Engineering and Research Center at Denver, Colorado.
Decause noise is inherent in some equipment, reduction of its effect is now
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incorporated in the layout and designs of new facilities. Previously, other
consideralions distorted facilily design and resulicd in high-noise environ-
ments, For example, at one power planl a study revealed o cost saving if
the turbine runner could he removed from below the turbine distributor
rather than up through the generator., This arrangement precluded encase-
ment of the turbine draft tube cone and required large open passageways [rom
the draft tube area to olher areas of the plant resvlting in considerably more
ncise in the plant than from the usual insiallation. Fulure cost studies for
installations Include provisions for noise abalement to alleviate problems

such as this.

The following are of some of the noise alleviating design solutions
being used by the Bureau,

° Isolating objeclionable noise-producing equipment by distance,
if practicable, or by sound-retarding barriers. An example is
locating the air compressors in o room some distance away from
where personnel are normally stationed and, where possible,
setting compressors on foundation slabs rather than intermediate ;

floor slabs.

o Avoiding straight open corridors from sourcoes of noise to areas
normally occupied by personnel, For example, in power plants
where the control room is on the same level as the access to the
turbine pits, the access passages are oriented to direct noise ’ .
away from the control room, At unattended facilities, plant
operation is controlled {rom a remote stalion by supervisory
control equipment. This type of operation reduces the noise
‘problem to a sound-retarded communication booth.

o Providing for [ulure additional measures at minimum cost, if
found necessary. A practice now in use is to size openings to
permit a {future installation of standard size sound-retarding

doors. :
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° Subslituling conerete bearing wall enclosures for beam and

column construction.

] Completely encaging turbine gpiral cases in installations where
partial encasement has been used in {he past, Compleie encase-
ment is somewhat more costly in thaf additional plant height is

required and more concretfe is used.

] Isolation of pumping units where pump encasement is not

' possible, Isolation can be affected by utilization of sound-re-
tarding walls and doors between pumping units, Isolalion is
also indicated for impulse wheels.

The hearing conservation program far exceeds any other noise
related activity engaged in at Reclamation, The pregram is fully operational
and is managed by the Regional offices with overall supervision by the Chief
Safety Fngineer, and technical assistance afforded by the Engincering and
Research Center. Since 1968 over 5,000 sound level or octave band analysis
readings have been made in Bureau-operated facilities on Bureau-administered
construction projects, and on or near contractor and Bureau heavy equipment.

Each Region has obiained sound level and octave band noise analyzing
equipment, audiometric examination and calibration cequipment, and cerlified
technicians to conduct audiometric exmainations and noise surveys, They
have also contracted for the services of an audiclogist or an otolopist as a
hearing conservation consuliant, identified and posted locations with proper
signs where high-noise le-vels are gencrated, obiained hearing proteciion
equipment, developed educational use programs, and started to obtain base-
line audiograms on all employees exposed to noise levels exceeding the
recommended levels. In addition, employees found to have a signifieant
hearing loss are being referred to their private physicians for consultation
and additional examinations, Should {ollowup or anmal audiograms on
referred employees indicate further losses, personnel actions are redquested,
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To dale, excluding heavy equipment, 288 localions exceeding the
85-dBA limit have identified. Once such areas are identified, employecs
are informed of the hazard, and proper proteciive mensures initiated until
furthef analysis can determine if scund level reductions can be obtained,
Studies have indicated that most operalors of heavy equipment are exposed
to noise levels in excess of the threshoeld limit values, and personal pro-
lective devices should be worn during operational periods,

The program is coperational throughout the Reclamation area with
hundreds of persons involved, Approximately 25 are professionals and the

remainder subprofessionals.

The Natlonal Park Service. The National Park Service reported that

they do not have a comprehensive noise abatement program and that no
definitive projects were undertaken in 1572, In n more positive light, an
initial Park Service effort has been dirccled at the establishment of regulations
prescribing maximum allowable noise tevels. This effort is primarily con-
cerned with the control of noise from engine and motor driven sources.
However, programs in this area are limiled ;and preliminary in nature, and

no funding or personnel allocation information was made available.

Department of Justice
The Department of Justice reported soley on hearing conservation

nectivities within certain institutions under the jurisdietion of the Burecau of
Prisons.  The Bureau has in effect a hearing conservation program in insli-
tutions where noise levels are in excess of 90 decibels. This program follows
the OSHA guidelines.

ST

Although the DRureays has geigin! moarvizion over the operations of
more than 30 Federal correctional institutions, their repgort covered only four.
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These are the U, 8, penitentiaries at Atlanta, Georgia; Terre Haute, Indiana;
Lewisburg, Pennsylvania; and Leavenworth, Kansas., Minimum noige lovel
exposure is reported in areas where inmates work in textile, metal, and wood
industries. Textile mills have the highest exposure levels, Andiometric .
testing equipment has been purchased af o cost of $6 thousand per institution
and is nsed under the direction of the Safety Officer and Medical Department
of each of the above mentioned facilities. Hearing protection equipment is
also provided to the inmates where appropriate,

Informalion was not provided concerning the other institutions under
the Bureau's direction. The Department of'Justice did not provide information
regarding noise ahatement or hearing conservation activiiies in other sub-
ordinate areas. No personnel are assigned soley to noise related activilies

- and, escept {or the cost of audiometric lesting equipment, other resources

[ B

were not identifled.

Department of Labor
The Assistant Secretary for Occupational Safety and Health {OSHA)
has the responsibility for the cccupational safety and health programs of the

Department of Labor. However, noise abatement activities are only a portion
of the total OSHA area of responsibility, Other areas include general safety -
and health standards for occupational hazards such as toxic substances,
radiation, and fire protection. Information was not furnished concerning the
Department of Labor's internal noise contrel efforts or hearing conservation
programs,

In carrying out the mandate of the Occupational Safety and Health Aect
of 1970_(PL.91-596), OSHA develops and promulgates cccupational snfety and

health standards, develops and issues i-ogulations, conducts investigatic:s
and inspections to determine the status of compliance with these safety and
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health standards and regulationsg, and issues citations for noncompliance.
The Administration has 10 Regional and 50 Aren offices cstablished through-

out the United Stales to support these activities.

The OSHA Act provides that States must submit plans if they
desire to assume responsivilify for the development and enforecement of
standards which relate to any occupgational safety or health issue for which
a Federal standard has been promulgated. At the present time the various States
are in the process of drafting, submitting, and acquiring OSHA approval of
their plans. In the interim period, uniil such State plans come into effect,
OSHA is enforcing the existing regulations, This requires the services of
approximately 500 Complinnce Safety and Health Qfficers and approximately
60 industrial hygienisis in the Regional and Area offices who performn investi-
gations and inspectons for all OSHA health and salety slandards, The Com-
pliance Officers spend an estimated 3% of their time on noise abatement and
related activities at an approximate annual cogt of $135 thousand, The in-
dustrial hygienists spend approximately 5% of their time on noise programs, with
an estimated annual cost of $54 thousand., Coordinating and reinforcing these
field operations are four national office professionals who devote approximately
5% of their time io noise programs at an annual cost of $5 thousand. In addition,
approximately $250 thousand was spent in 1972 to provide noise testing equip-

ment for field personnel.

OSHA is authorized to accept and use the services, facilities, and per-
sonnel of any agency of any Siate or subdivision to support these activities.
Provision is also made for reimbursement of the Stales for this effort,
Supported under this provision are some 50 industrial hygienists plus various
other clerical, secretarial, and adminisirative persons who are employees
of agreement Stales. Approximately 3% of their time is devoted to noise '
abalement programs at a cost of $30,764 dollars, The Act alse provides
for direct grants to assist in developing State plans, It is estimated that the
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States received $120 thousand for noise-related planning activities. This
represents 3% of the total 1972 grant money.

Of the proposed FY 73 OSHA hudget, approximately $500 thousand
ig earmarked for noise abatement aclivilies, Similar portions of the pro-
jected FY 74 and FY 75 budgets are $400 thousand each, The Act provides .
for Federal financing of up to 50% of OSHA programs for agreement States,
The bodgeted OSHA share for FY 13, TFY 74, and FY 75is estimated at
= $200 thousand, $300 thousand, and $400 thousand respectively, However, the

Y

exact budget in these years is difficult to aseertain since the degree to which
- the various States will undertake to administer the OSHA requirements, the
number of agreement States, and the rapidity of when the agreements shall
become effective is difficult to project with certainty.

e Department of Siate

__ This Department reports no noise ahatement or hearing conservation
Lo activities for TY 73.

j - Department of Transportation (DQT)

: - Noise related programs in DOT are primarily activities directed

~ towards the development of teehniques for reducing the noise environment

§ Tt in which the transportation media operates or which is developed by trans-

{ ,-i portation systems. Within DOT headquarters, the Office of Noise Abatement

P under the Assistant Secretary for System Development and Technology con-
- ducts extensive research with the ultimate goal of providing departmental

leadership and direction in the development of public and private programs
- for the abatement of environmental noise caused by transportation systems,
. {See Sections 3 and 4 of this report for a discussion of these research projects.)

The following paragraphs describe the noise -relatod activities of
the various components of DOT,
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U.8. Coast Guard, The Ocean Engineering Division of the USCG is

involved in reducing the noise pollution asgociated with the operation of sound
(fog) signals through the control, relocation, redireclion, or multiple operation
of these signals, Sound signal pollution affects all Federal waterwaiys except
those free of fog, e.g., Southorn Florida, Puerto Rico, Hawaii. Efforts lo

reduce this type of noise pollution include:

H‘. o Conirol--Procurement of fog detection devices to restrict oper-
ation of gignals lo periods of low vigibilily
o Relocation~-Use of buoy sound sipgnais, thereby removing the

- sound signal {rom shore arens

5 a Redirection--Determination of suitable baffles lo alternate
- nonseaward radiation

,i

o Use of arrays to focus sound
. J’ o The National Bureau of Standards is performing a study for the
- USCG entitled "Psychophysical Evaluation of Acoustic Navigation
"J Aids: Preference and Aversiveness.' The dollar allocation for
- this sindy in FY 72 was $10 thousand,
)
.—I The Naval Engineering Division of the USCG is concerned with noise
L abatement aboard ships and boats. Noise abatement aboard ship presents
-] special problems due to weight, environmental, and f{ire retardant requirements.
= The Division's responsibility for the design and maintenance ot USCG vessels
'.-E ineludes noise abatement for both hearing impedance avoidance and habilability,
ny '
Because of a lack of consolidated information specifically oriented

S

toward shipboard noise control, the USCG entered into a contract {or the pro-
duction of a Noise Abatement Handbook, a design engineering manual for sur-
face ships. The original contract was in the amount of $51, 329,

. However, subsequent to the award, the Naval Ship Engineering Center joined
1 the USCG in this project, expanded its scope to suit Navy needs and contri-
buted to the funding so that the final contract was for £71, 900.
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USCG Safely Manual, CG-405, consolidates Agency safety policies
with a specific chapter devoted to n hearing conservation program, It apec~
ifies nll aspects of the program including standard audiometry procedures,
noise surveys, and hearing profection devices, Information was not obiained
concerning the number of persons involved in the hearing conservation program,

The USCG noise program funding for FY 73 included $3, 500
for personnel expenses plus $180 thousand {or procurement of detectors lo
limit the operation of fog horns to periods of low visibility only. Their FY 72
funding included $5 thousand for personnel, $28§ thousand for contracts and
grants (including the relocation of buoys), and $5 thousand {or miscellaneous
nojse-related expenses. Projected expenditures for FY 74 and FY 75 are
$115 thousand and $50 thousand respectively.

TFederal Railroad Administration (FRA). The Federal Railroad
Administration reported no formal activities directed loward noise abatement.

The FRA did report that they conducted measurement and evaluation efforts
to determine horn/whistle audibility or effectiveness and the cause of wheel
screech on rails and in retarder operation. These efforts could have hearing
in future noise abatement activities. No further information was obtained.

National Highway T'raffic Safely Adminigstration (NHTSA). NHTEA's
ultimate goal is to reduce accidenis involving molor vehicles and to reduce

deaths and injuries oceurring in such aceidents. Two NHTSA research study
areas are concerned with measuring noise levels and their effect upon the
driver and his performance rather than noise abatement per se. These are
the noise generated by air bag deployment and the effect vehicle noise has

on driver alertness. Some portions of this research could lead to noise
abatement as a matter of course, (See Section 4 for a detailed discussion

of these research projects. ) No other information was obtained pertaining

io NH'I'SA noise abalement activities.
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Urban Mass Trangpoctation Administration (UMTA).  Under authority
of the Mass Transit Act of 1970, the Rail Programs Branch of the UMTA,
Office of Research, Development, and Demongiration is concerned with all

phases of urban mass transportation for the purpose of assisting in the re-
duction of iransit needs, the improvement of transit service and equipment,
and meeting total transit needs at minimurmn cost, As part of these aclivities
UMTA is attclnpting o malke both current and {ulure rail systems as quiet

as praclieal, This effort includes:

] An assessment of the eurrent conditions and identification

of requirements

9 Evaluation of existing noise abatement lechnology
] Development and demonstration of new techniques
] Preparation of a Rapid Transit Noise Abatement Handbook

These efforts are aimed at all aspecls of existing and proposed rapid transit
systems in order to make them acceptable fo passengers and the community,

Projects to achieve these goals are underway at the Trangportation
Systems Center, Cambridge, Massachusetts. (Sec Section 4 for detailed
discussions of these research projects.) No other noise abatement or hearing

congervation information was received from UMTA.

Federal Highway Administration (FHWA). The Federal Highway Admin-
istration encompasses highway transportation in its broadest scope seeking to

coordinale highways with other modes of transportation to achieve the most
effective balance of transportation systems and facilities under cohesive
Federal traasporiuiios nolicies, FHWA is concerned with the lotal operation
and environment of the highway systems with particulur emphasis on improve-

ment of highway-oriented aspects of highway safety.
6-32

Tt ke A L s e T

e e bt 1 it

s e e



e = trmr T Ao

:

i
1
{
!
i
i
i
i
i
i
!
|
|
]
|
}
i
i
i
!

‘ﬂbn.h-l‘k’u-l\m‘ A

[

1

JS Y SOt S

o)

The Environmental Development Divigion is responsible for providing
noise standards, procedures, guidance, iechnical information, and technieal
iraining to State and FIIWA personnel. They are concerned with the planning
and design of highways to assure that measures are-taken to achieve highway
noise levels that are compalible with different land usesy and due consideration

is given to other social, economie, and environmental eflects.

There are lwo fulllime and six part-time professional personnel
involved in this area. During 1973 a contract was let for the development of
a noise fraining course for FHWA and State personnel. This provides for
training courses in each of the nine Regional offices at a total cost of $132
thousand. The total division noise-related budget for FY 73 consisted of
personnel salaries of 360 thousand, miscellaneous expenses of $70 thousand,
and contracts and grants of §132 thousand, totaling $262 thousand. The pro-
jected ﬁudgets for FY 74 and F'Y 75 are $130 thousand per year.

Federal Aviation Administration (FAA)., ‘The noise abatement actvities
of the FAA are directed toward aireraft noise and sonic boom research pro=

grams to ndvance the understanding of the effects on man and other ecological
systems, and the mechanisms of acoustic prediction measurement and control
to support required regulatory action. (Section 3 of this report discusses the

research projects under the auspices of thie FAA.)

Department of the Treasury

Information regarding noise abatement and hearing conservation was
ohtained from a humber of the Offices, Bureaus, and Services of {he Treasury
Department. Although the noise control effort- of the Treasury Depariment
is vested in the Office of Central Services within the Office of the Secretary
of the Treasury, it appears that this Depariment does not have anyone assigned

specifically to noise control. Rather, managers and supervisors whose opern-
tens are noise producing (buildings management, printing and reprocduction,
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communication and personal property, and the Fiscal Division) are required
to review and correet objectionable activities on an Ad Hoc basis, Activilies
found to be not amenuble to correetion or abatement are reporied to the

Director of the Office of Ceniral Services.

The Offlice of Central Services has no separate issuance regarding
noise abatement or hearing conservation, Inglead, this office follows the .
promaulgations and guidance of the department Environmental Qualily and
Salety Officer, At ihis time, the Office of Central Servieces has no separate
line items in its budget {or noise abatement activities. Rather, these acti-
vities are ihitinted as part of other programmed aclivities (space renovalion
planning, printing plant operations, ete. ), and the level of noise abatement
planning has not reached a point where separate consideration is deemed '

necessary.

Secret Service, The Secret Service advised that their only area of
concern is their firing ranges where steps have been taken to provide the
maximum in acoustical treatment and to furnish employees with protective
devices. The Secret Service report does not indicate the degree to which
their program includes noise abatement in areas other than the (iring ranges
nor does the report indicate the existance and execution of an aclive hearing

conservation program in accordance with OSHA.

Internal Revenue Service. The Internal Revenue Service indicates

that their only involvement with noise abatement is an indirect consideration
for equipment selection and installation. Their reply to the EPA questionnaire
does not.clearly indicate an adherance to the OSHA puidelines for noise abate-

ment or the existence of a formal hearing conservation program,
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The Bureau of Customs, The Bureau of Customs hearing conservation
program is outlined in their Circular FAC-11-F8B, "Facililies, Protecting

Hearing Against Excessive Noise." This direcetive circular provides that

personal profective equipment shall be provided and used and authorizes
Bureau of Customs personnel to wear g hearing protection device of a lype

‘suiigble to the user.

The Bureau also identified a specific noise abatement problem at the
_Blue Water Bridge border crossing at Port Huron, Michigan. Althougi this
location is under the control of the Michigan State Highway Commission,
representatives of Customs and the Immigration and Naturalization Service
were planning to meet with Highway Commission officials in an attempl to

resolve the noige problem at this sile,

Bureau of the Mint, At the request of the Bureau, the Industrial
Hygiene Services Branch of NIOSH conducted hazard evaluation studies at
Mint industrially oriented facilities. Among the hazards evaluated, noise -
was one of the predominant features in all the facilities. The noise ievels
ranged from a low of 75-dBA to a high of 112 -dBA, especinlly in the rolling
areas and press rooms, No indication of corrective noise abatement actions
taken or planned was indicated by Bureau personnel,

However, a mandatory hearing conservation program does exist
throughout the Mint service. Audiometric testing is given to all new employecs
and continues periodically throughout their service. Personal protective equip-
ment is provided against the effects of neise. In the future, it was indicated
that more emphasis will be given to conducting engineering and administrative
noise abatement studies throughout the Mint service.
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Consolidated Federal Law Enforcement Training Center (CFLETC),

The CFLETC's only nuise abatement activity during the calendar year
1972 consisted of the erection of a board fence between a portion of the digni-
tary protection training area and the Ballimore-~-Washington Parkkway. "The
primary purpose of this fence is visual screening with a secondary purpose
fo buifer and deflect ihe noise resulting from the occasional shets fired in

this aren.

Information was not provided concerning the availability or use of 7
hearing protection by individuals firing on the various ranges or the existence
of a hearing conservation program for persons permanently assigned as

ingtructors.

Bureau of Engraving and Printing, The Burenu of Engraving and
Prinling periodicaily requests the Publie Health Service to conduct industrial
hygiene surveys (including noise level measurements) intended to insure the
safety of Bureau employees. As standard engineering practice ncoustical
materials are used in those areas where the noise level is a consideration.
The Bureau's buildings encompass threc isolaled areas where the noise level
is high, Personnel who work in these areas are reguired to use ear protection
devices. The Bureau did not indicate whether they have a formal hearing
congervation program requiring periodic audiometrie examinations,

Atomic Energy Commission
This agency reports' no noise abatement or hearing conservation

activities for FY 73.

Civil Aeronautics Board
Thig agency reports no noise abatement or hearing conservation

activities for FY 73,
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Environmental Prolection Agency (EPA)

activities for FY 73.

EPA reported no internal noise abatement or hearing conservation

_Federal Communications Commigsion (FCC)
This agency reports no noige abatement or hearing conservation

——

activities for FY 73,

Federal Maritime Commission

i)

]

H

L]

J

This agency reports no noise abatement or hearing conservation

activities for FY 73.

Federal Power Cornmigsion

This agency reports no noise abatement or hearing conservation

activities for FY 73,

General Services Adminisiration (GSA)

The General Services Administration's primary effort towards the

establishment of limitations on noise emission has been by the inclusion of

(See Section 7 for a discussion of EPA noise activities.)

appropriate controls or limits in the specifications and repgulations for which
it is responsible. Specifically, the Public Buildings Service of GSA has taken

steps to reduce noise levels in the following areas.

Construction equipment sound levels

GSA has established maximum permissible sound levels for

construction equiptent. The sound levels are published in the

Special Conditions section of GSA specifications.

Enforcement of construction equipment sound level standards

All dagiconl Administrators were advised o purchase portable

sound level meters and to monitor constiruction sites on both a

scheduled and an ad hoc basis.
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o Operating mechanical equipment sound and vibration
Limitations on sound and vibration of building systems equip-
ment have been issued in the Vihration Isolalion seclion of
- GSA specifications. Enflorcement of this crileria is within the
precinet of the Contraeting Officer;and material not complying

is to be rejected,

' ° Acoustical privacy in open office space
™ GSA has issued requirements in the Integrated Ceiling and
Background gection of the specification {or sound attenuation

™ and generation in order to provide speech privacy.

Additionally, specifications which were revised to include noise

= abatement provisions cover the following items,
—_ = Portable psnumatic drill
- TPenumatic grinder
- - Pneumalic impact wrench _
3 - 21 inch rotary gasoline powered lawn mower
- ~ 24 inch through 60 inch rotary gasoline engine powered lawn
f mowers
e .
L GSA did not provide information concerning the other subordinate
activities under its jurisdiction. There wasg no reported informafion con-
" :! cerning a hearing conservation program., The GSA does not have personnel
assigned exclusively to np_ise programs; and no estimates were made as to
j the number of individuals or the percentage of their time spent on noise
o programs, Information was not provided regarding costs or hudgeting,
!
B Interstafe Commerce Commigsion
) This agency reports no noise abatement or hearing conservation
) activities for FY 73,
|
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National Aeronauties and Space Adminisiration (NASA)
The NASA report on noise activities consisted of individunl reports

for their headquarters and field installations,

NASA does not have a formal agency-wide noise abatoment program.
Rather, activities are carried out according to the nature of the facilily on
an as-needed hasis. These are primarily aimed at abating over-the-{fence
noigse which the agency may impose upon its neighbors. Where applicable,
specific abatement projects have been reporied and are described in the

following seclions,

Hearing conservation programs are carrvied out at NASA lleadquarters
and each field center, The type of hearing congervation program varies
according to the nature of the activilies performed at the specific installation
The Agency adheres o the noise standards set forth in the Department of
Labor's Qccupational Safety and Health Standards, 37 CFR 1910,95, NASA
also has issued a handbook, A Guide to Hearing Conservation in Noige

Exposure, which provides guidance for all agency components,

Information was not provided to indicate the total funding for either
noise abatement or hearing conservation programs, The allocation of re-
sources for these activilies is generally not separable but consists of a
portion of an overall effort, However, funding for specific projects has
been listed, if separably identifiable, s a noise activity, Also, where pro-

vided, estimates of the proportional share of noise -related activities are
shown for each NASA facility.

NASA If_g_:::zig}g}.}ier_s_: The NASA Headguarters noige activities are
aimed nt the congervation of heaving and the enmncement of working con-

ditions 50 as to maintain speech interference levels as low as possible, The
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program is the responsibility of the Environmenial Health Branch of the Office
of Occupational Medicine and Environmental Health. Actual health services
are provided by six personnel including one physician, three indusirial
hygienists, and two nurses. Audiometric examinations are given to all
persons included in the Headquarters annual physical examination prog1 am
(about 1000 persans).

Types of noise sources identified in and around the major office
buildings include ventilation equipment, office machines, printing shop equip-
ment, traffie, construction, and automatic datn processing equipment,
However, no significont noise problems are reported to exist and no compre-~
hensive program plan has been developed, No specific information was ob-
tained regarding the assessment and/or abatement of these sources of noise.

Costs of noise programs al NASA Headquarters are not separably
identifiable,since they are only a part of the various functions performed in
a comprehensive medical and environmental health program,.

Ames Research Center (ARC}. All noise related activities at ARC
are coordinated by the office responsihle for administration of the Oceupational

Health Program. The program employs {ive professionals: three medical,
one industrial hygienist, and one health physicist. No specific information
was obtained pertaining to the hearing conservation program at ARC except
{or the intent to meet OSHA standards,

One specific noise abatement project was reported. A sound absorbing
structure is being constructed over the 11 foot transonic wind tunnel in order
to reduce the i'mpact of operations on adjacent cities. The -FY 73 funding for
this project is $493 thousand,
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Goddard Space Flight Center (GSFC)., Although no vomprehensive

program plan exists, GSFC program objectives are the prevention of noise-

induced hearing loss and {he overall reduction of sound levels in work areas.
Sources of noise identified include boiler and refrigeration unit noise in power
plants, sound levels generated by computers and related eguipment, con-
struction equipment noise, equipment noise in fabrication and mainlenance

shops, venlilation system noise in offices, leakage [rom cquipment for testing

' gpacecraflt hardware for sound and vibration effects, and sireet noise.

The GSFC nolse abatement and hearing conservation program includes:
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Regular periodic audiometric testing of all of the approxi mately
4000 GSFC employees,

Special annual audiometric testing of some 275 employees who
are exposed to high~sound levels.

Continued surveillance of identilied sources of high-sound levels,

Review of contractor health and safety plans. Where appropriate,
GS8FC requires provision of engineering and administrative mea~
sures and/or protective equipment.

Review of facility construction plans to ensure inclusion of
necessary sound reduction services, where appropriate,

Landscaping of Center roads, employing vegetation for sound

altemmation.

Provision of personal protective equipment in areas where
engineering and administrative methods are inadequate for
redueing noise exposure to acceptable levels,

' No specific cost brealkkdown is available for these activilies since they
are part of the services provided under a comprehensive cccunnfional medicine

and environmental health services contract,

e e e
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Right Research Center (FRC), The goals of the noise abatement

- activities at the FRC are to conserve hearing and/or prevent noise-induced

hearing loss to employees by providing an effective hearing conservation

- program within the resources available. Six personnel are engaged in these
aclivities including the Medical Director, Medical Officer, Industrial Health
- Nurse, Director of Safety, Acoustic Engineer, and Medical Assistant.
— No over-the ~fence noise abatement prohlems or programs were ’

reported, General abatement procedures include:

- e Survey and charting of work areas is done at FRC with a noise meter,
: The {requency of these noise surveys is dictated by changes in
L the operational condition at these work areas.
}
° Evaluation and recommendations relaling to the adequacy of

the noise contrel are made to the Medieal Director,

- ] Protective equipment is provided where necessity is indicated,
- -] Indoctrination and continuing education are provided to workers
= concerning noise hazards and the use of personal protective

~ equipment, '

F‘i @ -Medical support, advice and consuliation is provided to assist

in solving problems regarding noise in the work environment,

The FRC hearing conservation programincludes the following -

11 activities:
° Audiometric tests of all FRC employees during their annual
N physical examination, ' '
- & Anpuzt audiometric tests for contractor employees working in
\.j hazardous areas,
Lo
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o Immediate audiometric examination of any worker who suspecis

& hearing loss as a result of noise exposure.

[ Biannual andiometric tests {or personnel who work on the flight

line or in areas of high-ambient noise.

o Audlometric tests as part of pre-employment and preplacement
examinations.
o Medical referral service for any workers with hearing problems.

Information was not obtained regarding personnel or resources applied

to the noise-related activities at FRC.

Johnson Space Center (JSC), JSC does not engage in the type of pro-

grams that inherently include large noise generaling equipment or aystems.

Therefore, there are no conflicts with ~- with no measures necessary to control--

the imposition of noise on community neighbors, The noise abatement program
at this Center is one which is occupational health oriented and is directed
toward employee protection in individual work areas, To this end, a lisling

of areas reflecting some degree of noise problems is maintained. In the
majority ol cases the levels are such that they are an inconvenience as opposed
to a hazard. Worst case conditions are effectively relieved by protective

devices such as ear plugs or external cups.

The Industrial Hyglene Seclion is responsible for monitoring and sur-
veillance activities to identify and evaluate intermittent noise problems in
working areas., These studies determine whether the problems involve hearing
damage risk, speech interference, nuisance noise levels,or community noise
pollution. " Control measures appropriate to each situation are recommended

1n the report of findings and conclusions,which is submitted to the cognizant

organization, to the Operations Safety Office, and to the Engineering Division

if facility modifications are indicated,
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Indicative of the attention given noise as a facility design parameter
are the {ollowing specific projecis conducted by the JSC Engineering Division.

1, Noise study of central heating and cooling plant. This project
identified sources and characteristics of the noise enviromment
in JSC Building 24 and developed concepts for atfenualing con-
ditions which might be detrimental to employees working in the
facility. The sludy was accomplished under contract during
1972 at a cost of §3, 820,

2, Design analysis of proposed changes to vibration and acousiic
facility. It was necessary {0 examine the noise generating
properties of proposed changes to this major test facility.
The cffort was accomplished under coniract at a cost of
$15 thousand.

The Health Services Division of the Life Sciences Directorate has the
responsibility of conducting a hearing congervation program al JSC. Annual
health sereening examinations are offered fo all civil service employees and
these examinations are mandatory for both eivil service and contract employees
exposed to potontially hazardous noise levels (85-dBA). Examples of such job
categories are Acoustics and Vibration Workers, Centrifuge Subjects, Flight
Cantrollers, Scuba Divers, Thermochemical Workers, Weldera, and

‘Solderers.

Althoupgh no breakdown of the resources_allocated for the lotal noise
program at JSC was obtained, it was indicated that Occupational Medicine and
Environmental Health contract personnel expend approximately 0.6 of n man-
year of effort annually in this area at a cost of approximately $6,500.
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Kennedy Space Conter (KSC). The KSC noise program consists of
periodic re-evaluation of each noise hazard area, implementation of
engineering and/or administrative controls where necessary, minimizing
the number of personnel required Lo use ear protection,and surveillance over
use of such protection. The twdiometric programincludes periodic audio-

metric evaluation.

Types of noise problem areas at KSC include high-pressure gas
ventings, utility equipment rooms and generafor stations, ultrasonie cleaning
operations, burst disc and relief valve-testing operations, classified document

shredder operations, and sandblasting operations.

Qccupational medicine and environmental health services at KSC
are provided for the approximately 15 thousand employees under a compre-
hensive contract. The cost of the noise-related portion is not separable,
Persgonnel involved in this activity include 8 medical doctors, 4 industrial
hygienists, § environmental speclalists, and 30 nurses and medical corpsmen.

Langley Research Center (LaRC). Noise generating activities at LaRC
include ai'rcraft operations, wind-lunnel operations, and industrial equipment
noise. A community noise survey was performed by a contractor in 1972 to
determine impact on the nearby community. A more recent contract has heen
let to sludy the propagation of noise from LaRC, An inlernal survey was also
conducted building-by -building in 1969 to determine noise levels in working

arecas and the need for personnel protective measures,

Fifteen LaRC personnel arc involved in the noise abatement program
including a Safety Officer, Nuclear Engineer, Electrical Engineer, Environ-

* mental Engineer, did Audiology professor --in addition to graduate students,

industrial hygienigts, and engineering technicians,
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The hearing conservation program provided by LaRC includes audio-
meiry and covers approximately 500 employees. The only delails available
indicate that this program is in accordance witl the OSHA requirements.

The only budgetary information provided by LaRC relates to the FY
712 contractor study. This was done al a cost of $15 thousand, There is no
separate budget line item for the other noise activities.

Lewis Regearch Center (LRC), LRC reported no over-the-fence noise

control aclivitics., A hearing conservation program is conducted to prolect
workers in high-noige areas., Noise sources include jet and rocket engine
operation, machine shops, data aequisition and processing equipment, pumps,
and compressors, The hearing conservation program is conducted in accord-
ance with the provisions of a safety manual which provides for:

[\ Education and information on the hazardous effects of noise

@ Continuing surveillance of noisy work areas

° Issue of personal ear protective devices and instruction for
. their use and care in complinnce with OSHA standards

o Minimizing the exposure of personnel to hazardous noise in

work arcas
[} Periodic audiometriec examinations

The Plum Brook Station, which is a satellite of LRC, also mnductz a hearing
congervation program due to the operation of special research equipment.

Marshall Space Flight Center (MSFC). The Center's oceupationil
noise exposure control program is a conlinuing effort program established
under the surveillance of the Safety and Manned Flight Awareness Office and

mem ] Focr e e MR o g o omncn FVEL] mal o [ S P ~ oy
inanaged by the Mmanagemient Servicas Ciilce’s &n ironmental Hoalth Service,

Noise levels in the various operational areag are monitored by Environmental
G-46
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2, Industrial noise generafion and control. Thege include elforts
to identify significant sources of noise generated by the operition
of new industrial facilities, Sound source medifications or
atlenuation devices are usually recommended. Approximately
5 man-days per year are required for this activity,

3. Acoustic environmental assessments and environmental state-
ments for community exposure, Thig invelves the delinition of
the acoustic environment for rocket slatic test firing with regard
to community-related problems, Approximately 0.1 man-year of
effort is required for this activity,

4, Planning for test operations which generate noise. This includes
studies concerning acoustic environments to be created by new
programs {e.g., Space Shuitle}, studies in support of overall
planning efforts for large rocket engine tests, optimization of
environmental exposures, and seleclion of test sites and facility
conliguration for testing, Approximately 0,1 man-year effort is

reqilirﬁd.

All occupational medicine and environmental health activity at MSFC
{hearing conservation) is performed by the MSFC Medical Center. Various
Medical Center personnel including physicians, industrial hygienists, and
registered nurses participate in the administration of this hearing conserva~
tion program. No reliable cstimates of the amouni of these individuals' time
devoted to the noise program are prascntly available, Approximately 330
MSFC personnel are currently enrolled in the hearing conservation program.
Perzonnel who may be subjected to noise hazards are given mandatory physical

examinations and/or audiometric examinations al least annually.

6-48
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Medical Center personnel support Lhe noise abatement activities of

the Center by participation in the following aclivities.

—
' o Reduction of the ambient noise to the lowest possible levels,
—_ This includes participation by industrial hygiene personnel witl
. other appropriate Center clements in the redesign of {acililies,
—_ assisting and advising in lowering noise levels of specific items
I of equipment, and continued monitoring to determine ihe effec-
p'-, tiveness of any correclive actions,
: 0 Prevention of noise hazards, Industrial hygiene personnel
. routinely review design drawings and Standard Operating Pro-
cedurey with a view to identifying potentizl environmental
o hazards including high-noise levels,
o Issuance of personal hearing protection. As an interim mea~
B sure pending the abatement of high-noise levels, and in instan-
ces where noise cannot be lowered to safe levels, personnel are
— issued ear-muff type protecilion and/or individually fitied ear
- pluge. '
=
" Similar hearing conservation programs are in effect at the MSIFC
'“ Migsiassippt Test Facility and the Michoud Assembly Facilily and are con-
\..: ducted by the institutional support services contractors at those localions,
’" Periodic visita to both sites by the MSTFC environmental health personnel
- include reviews of the programs.
-
- . Wallops Station, The Wallops Station npise control programis primarily
"“ directed to assure compliance with the Qceupational Salety and Health Aet of
- . 1972, At present, the State of Virginia has not defined noise control stand-
ards;l however, it ig not anticipated that noise levels from any of Wallops'
operations will exceed the noise standards when adopted. Rocket launch oper-
ations are isolated from public areas by two miles of marshland and the noise
i

G-49

e A e s e ot e e i <brin B -
B ! S TP e




CHEWW v T IR aledhd

levels from these launches are very low and of very shorl duration.

public areas.

Wallops' Industrial sites have low-noise levels and are also isolated {rom

The major areas of noise program activily at Wallops Station

. inelude:
o
N
|
§ o
1 Y
-
1
i Sdn ¥
!
P
P
1
'
-
P
-
—
]
o

Identification of Noise Sources and Hazards Levels

A noise level survey ol all Station activities has been initiated.
To date only two activities have been identified having noise
levels which require personnel protection, One involves tiie
infrequent exposure of aircraft mechaniecs to jet engine noise
levels in excess of the OSHA slandard. The cther activity is
the exposure of operating personnel to noise levels generated
by an Advanced Data Acquisition Sys_tem anienna,

Noise Exposure Protection

Ear nrotection has been provided for those personnc! required
to work in the high-noise level areas described above. [Ear
protection has been recommended for other areas where noise
levels are high but do nol exceed the OSHA standards. Warning

gignsg are posted in high~noise areas.

Audiometric Examinations

During 1972, 366 personnel were given audiograms or audiometic
tests, Additi_onally, 31 of thesge employees who work in high-noise
areas were given periodic audiometric tests during the year,

Noise Hazard Eliminaﬁon

An engineering review of noige hazards is to be performed to
determine if redesign of systems to reduce noise levels is lech~
nieally and economically {easible, Additionally, safety engi-
neering reviews of all new facilities will include evaiuation of
potential noise hazards,
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Wwallops Station dees not have any contracts specifically for noise
aclivities, Two scrvice contractors perform these funciions on a part-time
basis, Il is estimated that both of (hese contractors devole approximately
5% of their time to noise-related activily. Approximaie service contract
costs for the assigned Industrial Hygienist and Doclor of Medicine are
§2,789 annually.

Jet Propulsion Laboratory (TPL). As a private contractor, JPL
is regulated by both California and Federal requirements. These are
supplemented by JPL Safety Praclice 12-7-72, Noise Levels and Protection,
This exceeds OSHA requirements and requires car protection if exposure

exceeds 85-dBA for an eight-hour day.

Periodic sound level surveys are conducted in noisy areas and
periodic autometrie fesls are conducted for personnel who may be exposed
o excessive sound levels. Where excessive levels are determined, abat.e-
ment of the noise is made at the source or adminisirative controls instituted.

This program has been in effect for many years,

Various noise-related problems are encountered varying from those
caused by construetion equipment to the high-level noise chamber for environ-
mental testing of spacecraflt equipment. Wind tunnel compressor plants and
gns and diesel electrical power generation plants also present a problem be-
cause of the size and quanlity of the equipment, Controel rooms are acoustically
isolated from noisy plant areas. Personnel are required lo wear ear covers
when it is necessary to leave the control room in order to check equipment
in the plant area. Isolalion mounts are used to effect noise control on smaller equip~-
ment, Acoustic baffles are used to reduce the noise from iteras such as com-
puter keyp{nz ch machines. Other general noise control provisions include

restrictions on hours of operation for construction contrartors utilizing noisy




~
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cquipment and a requirement for consiruction contractors to muifle internal
combusion engines and compressors. There are no specifically idenlified

over-the-fence noise problems

Approximately 84 people are included in an annual audiometrie pro-

gram, Three inhouse professionals ineluding one environmental hygienist and
two nurses devote part of their time to the program. Cost of the program is not

specifically budgeted, but is estimated at $3, 500 for salaries and
miscgllaneous expenses, A projecled separate budget for FY 74 and FY 75

has not been prepared.

National Science Foundation (NSF)
This agency reports no noise abatement or hearing conservation
activities for FY 73,

Smithsonian Institution

This agency reports no noise abatement or hearing conservation
activities for FY 73,

Tennessee Valley Authority (TVA)

Noise abatement activities in this agency have been limited to the
investigation and rectification of specific individual problems or complaints,
These are related to the operation of thermal electric generating plants,
power transmission systems, and a fertilizer production plant as well as the
general problem associated with the use of heavy construclion equipm'eht and
blasting, A somewhat more active role is planned starting in FY 74 with the
implementation of & TVA Community Noise Control Program,

complaints have included

[=]

In past years noise sources giving rise t
=klast cirenit




breakers, translormers, and blasting operations, These have been investi-

gated and handled as the complaints were received, For new facilities, such
as the gas turbine peaking plants and substations utilizing air-blast eircuit
breakers, noise specifications are included in the contracts and purchase

specifications. Evaluation of noise impacl is included in environmental

statements prepared on TVA projects.

- o To continue the present level of activity in FY73, responding

' only to reguesis and complaints
g 0 To add an acoustieal engineer in FY 74 for coneceried pro-

fessional efforts to reduce and prevent excessive noise
- pollution by working with TVA operating and design group
] To inventory and evaluale noise sources in TVA, starting in

- FY 74
- [} To develop reasonable noise design erileria and purchage
] apecificalions starting in FY 75
- ° To keep abreast of legislative requir‘ements concerning noise
g control and to make every effort to assure compliance by TVA
—_
- _ The noise abatement activily in the agency is concentrated in the Hazard
.-ﬂ: Control Branch of the Division of Environmental Planning, The current (FY 73)
— level of effort s 0.2 man-years ($3, 800), which will increase to 1.1 man-years

in FY 74,

The specific goals of the Communily Noise Control Program include:

- ($15, 300) with the implementation of the Community Noise Control Program
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United States Postal Service

The Sysiems Engincering Design Branch is responsible {or coordinating
the effects of numerous postal service elements that include notse abatement
as one of their major concerns. The Postal Service reports that none of their
currently installed equipment exceeds the 90~dBA limit imposed by the Healy

Act,

'The Service is attempting to maintain the lowest noise levels {easible;
and procurement contracis for new equipment generally limit levels at oper-
ator positions to 80-dBA, Surveys io establish existing sound levels in postal
{acilities throughout the nation were provided through the Postal Service Lab-
cratory Division, This Division also provided the initial standards for noise

levels and noise level measurements,

The Postal Service hag in effeet an active contract to develop noise
reducing modifications for present equipment. These actions are based on
the goal of defining an optimum noise level that balances the cost of noise
suppression against employee environment. This contract is part of a project
entitled "Sound and Vibration Control in Post Office Facilities." This project,
gcheduled to be completed in the summer of 1973,involves the development of
gystem and equipment modifications to reduce noise levels., Follow-on pro-
grams to retrofit postal equipment will depend largely on the cost/benefits

of the retrofits developed.

The Postal Service has ten professional personnel engaged in noise
related efforts. They are supported by approximately 490 safely specialists
who are trained in the basic problems of noise abatement and sound measure-

ment techniques,
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The coniract effort to develop noise control technigues for existing
postal equipiment is valued at $210 thousand,of which §33 thousand is in the
FY 73 budget. The approximate cost of personnel involved in noise abatement
for FY 73 is $100 thousand, In addition, travel expenses and instrumentation
prorated against noise control is estimated at $50 thousand per year. In FY
73, it is estimated that $50 thousand will be spend in establishing noise

criteria and correcting nolsy insgtallations,

This agency reports no noise abatement and hearing conservation
activities in FY 73,
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| SECTION 7
ENVIRONMENTAL PROTECTION AGENCY ACTIVITIES

The preceding sections of this report covered Foderal Government
noiae research and technology activitias (Sections 3, 4, and 9) and
noise abatement and hearing conservatien programs (Section 6). The acti-
vities of EPA's Office of Noise Abatement and Control (ONAL) were not in-
cluded in any of the carlier sections, since its role is not readily described
in that context. Rather, its activilies are characterized most clearly in
terms of the provisions of the Noise Contrnl Act of 1972 (PL 92-574),

In recognition of the urgency of a numnber of aspects of the general
noise pollution problem, the Act levied on EPA several specific tasks to be
accomplished within a stated time period, These mandates dominated ONAC's
activilies during most of FY 73 and continue (o do so in FY 74, The Act
requires EPA to

1, Promulgale regulations for the certification of low emission
products for procurement by ihe Federal Government

2. Publish a criteria document deseribing the best known infor«
malion on relationships of various effeets of noise to various

levels of noise
3. ~ Present to the Congress a report on aircraft and airport noise

4, Propose regulations to the FAA covering aireraft noise and
interact and work with them to support adoption of the
regulations

B. Brapose and promulgate noise regulations for operation of
interstate rail carriers and their taciiities.
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Propose and promulgate noise regulations for operation of

interstate molor carriers

Publish a report describing the levels of noise deemed

necessary Lo protect public health

Publish a series of noise regulations for conirol of major
sources of noise based on the identification of such sources

and information as to technology and costs

- Initiate regulations requiring the labeling of noisy products

or of products intended lo reduce noise

Develop and iraplement a program for the coordination of all
regearch and control netivities of the Federal Government,
Relaled to this mandate is the requirement to publish “from
time~lo-time," a report* describing and assessing the efforts
of the Federal Government to control noise,

Work plans were accordingly developed to accomplish the preseribed
mandates within the time specified for each. TFigure 7-1presents the schedule
for completing the indicated tasks, As depicted in Figure 7-1, the EPA has
made substantial progress in the implementation of the Noise Control Act of

1972, Major accomplishments include:

Publication of the required report to Congress on aireraft and

aviation noise._ In accordance with the reguirements of the Act,

ihig report addressed: }

~ Adequacy of Federal Aviation Administration flight and oper-
ational noise controls

This preeentation is the first such report,
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OFFICE OF NOISE ABATEMENT AND CONTROL
SCHEDULE OF TASKS
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- Adequacy of noise emission standards on new and existing
pireraft, together with recommendations on the retrofitting
and phaseout of existing aircraft

- Implications of identi(ying and achieving levels of cumulative

noise exposure around airporis

- Additional measures available to airport operators and local
governments to control aireraft noise

L Publication of a criteria document reflecting the available sci-
entific knowledge most useful in indicating the kind and extent
of all identifiable effects on the public health or welfare which
may be expected from different quantities and qualities of noise.

(] Proposed regulatious for the conirol of noise {rom interstate
motor carriers.

o Proposed regulations relating to the Federal Government's
procurement of low-noise emission products,

) Initiation of the review of the Federal Agencies' noise control
programs and established proposals for coordination of such

programs,

o Submittal and acceptance of proposed model laws {or cone -

sideration by State governments.

The mandate to coordinate all Federal noise programs has no time
constraints associated with it, This task as well as some of the other broader
aspects of EPA's responsibilities,has necessarily received a lower degree of
priority than the ones with associated regulatory deadlines,

In addition to the mandatory work described above, the Act authorized

EPA io (1) conduct and sponsor research, as necessary, to complement programs

74
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of other agencies on the effects, measurement, and conirol of noise; (2)
provide technical assistance lo State and local government to facilitate their
development and enforeement of ambient noise standards; and (3) disseminate
noige information to the public. These areas and the Federal ecordination

role will be receiving increasing atiention in the future,

Coordination of Federal Programs

Coordination of noise-related activities in the Federal Government
most certainly exists--although to a varying and unknown degree--among the
elements compriging the various major noise programs, such as NASA's
Quiet Engine Program, DOT's Refan Program, or DOT/UMTA's Rail Tech-
nology Program, On the other~hand, it is not at all clear the extent to which
coordination is adequate o1 even exists among different programs within the

various components of a single agency or between major agencies., The most
clear cut exampie of the lack of adeqguate coordination in the past was in the
aireraft noise ares which heavily involved NASA, DOT, and DOD, A major
step has been taken, however, by the recent formation of a joint DOT/NASA
office to plan and coordinate aireraft noise research and technology. Other
areas also require coordination however, and it was not possible in the course
of this study to assess the extent to which these areas are, in faet, coordinated,
They include: (1) basic research on aircraflt noise, (2) the broad area of
receiver effocts , and (3} noise survey work. Kanch of those arcas is rather
active, being worked by numerous organizational eniitles, and involving

large oxpenditures. For example, it was found that t'here were 50 projects
of a related nature being conducted or sponsored by éig!xtiliif'erent;l\}ASA‘ " L
centers, accouniing for approximately $4 million. (Details on these findings

are provided in Section 3.) The need to ensure coordination of this work is

obivious,
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The other major aspect of coordimtion which is of concern to EPA
concerns sensing the gverall direction and progress of noise activilies in the
Federal Govermment. EPA is interested in the larger view and, in general,
is nol concerned with the assessment (in any usual sense of the word) of
gpecific individual projects. Rather, it is concerned with the understanding
of collections of projectls or programs and with the long-range olxjectives of
such activilies, their major milestones,and their funding requirements and
how they relate to one another in some coherent manner. Only with such a
comprehensive understanding of the numerous and diverse activities of the
Tederal Government can EPA comply with the intent of the Noise Control Act
of 1972 and create a plan that will achieve the broad objective of an orderly
and cost-effective abatement and control of neise pollution. TFurther, only
with this understanding can EPA make inlormed judgments regarding the
status and progress of sueh activities and determine whether such work is

being effectively and properly directed,

An obvious prerequisite for EPA {o make correct judgments and
recommendations is that this agency acquire maximum understanding of the

_ status, plans, and programs of all noise activities in the Federal Govarnment.
Accordingly, EPA intends to fully exercise its lines of communications with

all agencies in order to ensure the timely flow of all relevant information.
This means that face-to-face contact will be necessary and, particularly
where Long-range plans for noise activities are lacking, working with the
agencies to create the necessary information is essential,

It goes without saying that the development of an effeclive coordination

role by EPA will require resources concomitant with the task,

7.6
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Current Activities
The majorily of EPA resources have been committed in areas required

to implement the major provisions of the Noise Control Act of 1972, such as:
interstate motor carrler regulations, the airport/aireraft study, railroad
regulalions, the prepuration of a criteria document, and the identification
and regulation of major noise sources, However, there have been positive
initial steps taken in establishing the coordination role of EPA with regard

to other Federal ageneies.

Preparation of an Amual Report, This report is the first such effort,

It will serve as a baseline for further efforts by: (1) providing a status report
of the Tederal Government's efforis to control noise, (2) clarifying the neced
for coordination of an EPA role, and (3) identifying EPA's needs for infor-
mation. It should also help to identify areas of related work requiring greater
coordination and indicate whether the overall distribulion of elfort ig in balance
with the actual needs,

Program Review Symposium., EPA is currently preparing to con-

duct a Federal agency noise control and noise research program review this
fall, Inthat revie“;, EPA plans to review the major points of its {irst annual
report. This will be followed by presentations of those agencies significantly
involved in noise activities, General areas to be covered will be FY 74
activity, FY 75 plans and long-range program cbjectives such as five-year
plans, and an investigation into utilization of existing computerized noise
data bases. This symposium-type program review should enable EPA to
acqguire additional information on the range and extent of ongolng Federal
projects and to further define its coordination role.

Review 6f Environmental Impact Statements. EPA has also placed
considerable emphasis on the evaluation of Environmental Impact Statements(EIS),

7-1
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Consequently, there has heen noliceable improvement in consideration of
noise as an environmental pollutant gver the past year. EPA reviews on the
average approximately 15 EIS's per region per month and three at headquarters,
Of these EIS's, approximately 80% deal with highway improvements, modili-
cations, or proposed new highways. The remaining 207 are split between
airporl expansion or modification and fixed site polential noise sources such
as nuclear power planis. In order to achieve more consistent treatment of
EIS's, EPA is developing-~-with the assistance of an Interagency Agree-

ment with the Committee on Hearing, Bioacousfics and Biomechanies,
National Academy of Science-Nalional Research Council (CHHABA)-~2 compre~
hensive set of guidelines lor uge by both the preparers and reviewers of
Environmental Impacl Statements., This will help to ensure that noise is

adequately considered,

Review and Comment on Proposed Repulations. EPA has in tha

past year received and advised upon several proposed siandards or regula-

tions pertaining to noise; which have been promulgated by Federal agencies.

For example, EPA commented on advanced nolices of proposed regulations for
truck inlerior cab noise levels, Comments were also made on advanced notices
of proposcd rule-making for FAA Fleet Noise Level Regulations, A series of
meetings were held with DOI/Bureau of Mines concerning noise levels which

they were considering {or metal and nonmetal mines, Written assurances

have been received {rom DOI indicating they will propose o thelr ndvisory commitiee
that their noise exposure standard be lowered to B5-dBA from its current 90~dBA,
As a result, EPA agreed to permit DOI/Bureau of Mines to publish their pro-
posed regulations for health and safety {or metalic and nonmetalic mines,

Review and comments were provided on DOT/Federal Highway Adminlstration's
proposed regulations for new highway noise levels, EPA has also had a series

of meetings with DO/ A4 versennel in reaard to a new aireraft noise de-
seription system called Aireraft Sound Descriplion System (A8SDS). At pre-
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sent, this noise descriptor has not yet been officially promulgated and ia still
” being used as an internal order. The DOT/FAA apparently views ASDS as a
' substitute for the Noise Exposure Forecast (NEF) system in curreni use by

planmners.

- Planned Activities .
EPA expects to achieve the following goals in the area of interagency

o coordination of Federal agency noise control and noise research programs,

1. Develop ond implément a program which will (a) promote

;—T the efficient utilization of available resourcos, and (b)en~
sure that the total distribution of effort is consistent with

. ﬁ‘ the relative need for ailtention among the various aspects of
the general noise pollution problem.
.‘.iL 2. Ensure that agencies carrying out work have (he necessary
5 - technical capabilities

b .
o 3. Ensure that all work heing carried out is consistent with the
' L] intent of the Noise Control Act.

¥
‘ 4, Coordinate ihe development of consistent Federal noise stand-
M ards for occupational noise.
[ . :
5.  Ensure that the required consultations with EPA by all Federal :
P ' . . ,
Pl agencies proposing standards and regulations respecting noise
P is achieved,

- _
! L 6. Ensure that all necessary steps are taken to make available to
} -— EPA,in a timely manner, environmental impact statements con-

_

cerning nolse.

i 7.  Ensure that regional mechanisms are developed to pravide
- effective Federal interagency coordination to deal with the
necessary evaluation of control and research program activity.

3
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The Use of Ad Hoe Committeecs. EPA intendgs to utilize Ad Hoc

commiltees to fulfill specific requiremenis, such as the analysis of differences
beiween the DOT/NASA jet engine retrofit alternatives. The members would
be drawn from all Federal agencies involved. These commitiees would be

task oriented, problem-solving bodies, Who would provide EPA wilh their

best technical judgments on specific issues requiring EPA action. The com-
mittee structure would enable EPA to haudle a wide-range of tasks without
significantly in'creasing the permanent staff or impaciing the work ~load of any
one individual. Such committees would make the most effective use of the
available manpower both within EPA and in other Federal agencies and would
lead to the most complete accomplishment of the goals listed previously,

It is intended that Ad Hoe committees will alseo be utilized in the pre-
viously indicated year-end program review, This will likely provide an
efficient mechanigm to develop a unified Federal Government budpet request
for noise-related nctivities and for the development of priorities and needs.

. Ad Hoe committees also will be ugeful in dealing with special advisory
functions such as those that were provided by the National Aeronautlics and
Space Council and the Office of Science and Technology prior to their dis-
solution, Such special requirements can be fulfilled by an Ad Hoc commiitee
madé up of representatives from the National Science Foundation, National
Academy of Sciences, National Research Council, Nalional Academy of
Engineering, National Bureaw of Standards, NASA, EPA, DOT, DOD, and
invited members of the academic, scientifie, and industrial community.

EPA intends to coordinate the research activities of those agencies
primarily involved in Aireraft Noise Research (mainly NASA, DOT, and DOD)
through the use ot Ad Hor cuinmitiess or warlly groups established speelf-
ieally for that purpose,
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Summary of Resource Requirements

The funding history of EPA's noise contrel program is shown in
Tabie 7-1. The present ('Y 74) budgel level ig 47 permanent positions (plus
24 temporarios) and $4,236.7 thousand. Funding for Federal Activities
totaled $28% thousand in FY 73 and the same amount in FY 74,

7-11

]
i
|
i
|

o E .
L TR - . e AP
B Tl 1 RS LA P T L



EPA NOISE CONTROL PROGRAMS--BUDGET HISTORY: 1872 - 1974

TABLE 7-1

—

TOTAL (EPA)

FY 72 FY 73 FY 74
TPositions DBudget Positions udget Positions |, Budret
Perm, ($100’6) Perm. (]'%108:0) Perm. ($16%0§
A_BATE'MEN'I‘ AYD CONTRCL
Stendards, Guidelines, & Regulations 8 752.7 -- 1,145,0 20 2,285.0
Technical Information & Assistance 1 70.0 12 876, 4*% 15 940,5%*
PROGEAM MANAGEMENT AND SUPPORT 3 59.0 -3 26.4 8 199.2
RESSARCH AND DEVELOPMENT * - 366.0 - .280,8 - -
r
: SURCQTAL (Office of Noise Abatement
| and Control) 12 - 1,247.7 15 2,328.6 43 3,424,7
RESEARCH AVD DEVELOPMENT 3 550.0
ENFOELEMENT 1 20,0
REGIONG*** -- 242.0.
- 47  4,236.7

* Research and Development appropriation-~allowance made to Office of Noise Abatement & Control in FY 72 and FY 73.

**Includes $285 thousand for Federal Activities in FY 73 and the same amount in FY 74,

=+ Fleven (11) temporary and Intergovermental Personnel Act positions allocated to Regions in FY 74,
NOTE: Current authorization includes 24 temporary positions in FY 74,






