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INTRODUCTION

Title IV of the Clean Air Amendments of 1970 (PL-~91-604) required the
Administrator of the Environmental Protection Agency {EPA) to prepare
a report on noise for submission to the President and Congress. This
document is the basis for the section of that report devoted to Federal

' noise abatement and control programs over the past two or three years,

To collect the necessary data, the Director of the Office of Noise Abate-

ment and Control on 30 July 1971 issued a request to all Federal agencies for

information on their noise programs,. A total of 17 agencies responded to the i

request. The letter of inquiry and report format are exhibited in Appendix A,

It is recognized that this document represents infermation collected in

response to a specific inquiry and is basically a byproduct of the much broader

report to the President and Congress. However, in view of the varied and

qualitative nature of the collected data, this report was prepared to better
inform representataves of government and the private sector as to the

significant achievements and directions of Federal noise programs.
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SUMMARY

There is, at present, extensive ongoing activity by various Federal agen-
cies in noise abatement and control. Federal neise programs are the responsi-
bility of 2 number of agencies, with the main thrust residing within the Depart-
ment of Defense, National Aeronautics and Space Administration, Department
of Health, Education and Welfare, Department of Housing and Urban Develop-
ment, and, now, the Environmental Protection Agency. There are continuing
efforts by many individual agencies to accomplish short and long range cbhjec-
tives, commensurate with their mission.

For the purpose of this document, responses of the other agencies wiil
be discussed in three groups on the basis of:

1. The extent of their authority and impact upon the field of noise abate-
ment and control,

2. The extent of their response to the report format,
In addition to the Environmental Protection Agency, departments per-

forming a significant effort in the field of noise abatement are:

The National Aeronautics and Space Administration
Department of Defense

Department of Transportation

Department of Health, Education and Welfare
Department of Commerce

Department of Housing and Urban Development
Department of Labor

Agencies having more moderate programs are:

Department of Agriculture
General Services Administration
Departrment of the Interior
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National Science Foundation
The Postal Service Commission
Finally, agencies reporting relatively minor programs were:

Atomic Energy Commission

Federal Power Commission

State Department

Tennessee Valley Authority

Treasury Department

The following portion of this report presents a brief description of the

noise activitieg of other Federal Agencies and is followed by Table 1, which
, depicts the status of federal noise research activities, The actual responses
1" to the original request for information are presented in Appendix B and are

organized according to the extent of their respective efforts.,
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EFFORTS OF OTHER AGENCIES

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

The NASA (as well as its predecessor, NACA) has been deeply involved
in aircraft noise research for many years. The Fiscal Year 1972 program
includes contract and in-house research totaling $25 million in the areas of
reduction of aircraft noise at the source, noise propagation, effects on
receptors, sonic boom, and approach trajectory meodification. O©Of this total,
$12.6 million is contracted research, $5.4 million covers test equipment
and instrumentation for the in-house research, and $7 rnillion is budgeted
for research and program management (chiefly in-house research manpower
costs), Construction of a new aircraft noise reduction laboratory is under-
way at the NASA Langley Research Center, and the laboratory, costing
about $5. 8 million and scheduled for completicn late in 1972, will provide

a major expansion of the national capability,

In addition to research activities, NASA provides noise protection for
its employees through work site surveillance and audiometric testing, sup-

plemented by general medical protection.

THE DEPARTMENT OF DEFENSE (DOD)

Noise abatement efforts by DOD have been both considerable and long-
standing. The armed services particularly are invelved in research on noise
and noise abaternent procedures, The primary DOD thrusts are concentrated

in four main areas:




Occupational noise control and hearing conservation.
. Operational aircraft noise abatement,

]

2

3. Noise signature elimination in weapons system,
4

Construction specifications for noise control,

At present, noise programs are conducted in the department by each of the

three military branches to meet specific operational requirements; that is to

say:

Army Noise Efforts

Army noise programs are carried out through the following agencies:

Office of the Chiefl of Research and Development, U.S5. Army. This
office is conducting a study ($82, 008) on noise induced hearing loss
and the effects on the efficiency of seldiers' performance.

. Office of Chief of Engineers, U.S. Army. The Corps office conducts
research on the control of noise generation and the application of
measures to eliminate noise levels that may adversely affect humans,
Current investigations include work in establishing criteria for the
location of certain military activities relative to residential areas
and the identification of causes of noise and control criteria during
construction activities. Fiscal support for noise related work with-
in the Corps cannot be determined. No personnel are specifically

assigned to noise control programs.

Army Medical Research and Development Command, This command
conducts programs and research concerned with biomedical effects
of noise, noise reductions, noise exposure, and the physiological
and psycholegical effects of noise. Current programs include trau-
matic origins of hearing losses, auditory perception and psycho-
physics, and the aviation audiometry program, The operating bud- ;
get for fiscal 1972 is $464, 300. :

Army Environmental Hygiene Agency and Environmental Health Engi~ :
"neering Services, DBoth agencies conduct programs to assure the :

health of personnel, Current programs include the Hearing Conser- ;

vation Program for the surveillance of occupational hearing loss and

studies of the effects of noise on individuals at military installations,

The operating expenditures for the noise prograrn cannot be determined,
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Army Materiel Command. Under this Command, programs and re-
Search are carried out under contract for noise reduction of equip-
ment, rotary wing aircraft noise reduction, and determinations of
human capabilities. Expenditures for fiscal 1972 are approximately

$650, 000.

Air Force Noigse Pragrams

The Air Force conducts research under authority of 10 U,5.C. 8
8011, Program activities related to noise include the conservation
of hearing program (AFR 160-3; Hazardous Noise Exposure), with an opera-
tional expenditure of $509, 300 for fiscal 1972, Research programs are con-
ducted at the Aero-Propulsion Laboratory, the Flight Dynamics Laboratory,
the 6570th Aerospace Medical Research Laboratory, and the Weapons Labo-
ratory., Contracted research is maintained by the Air Force Office of
Scientific Research, There are no laboratories presently devoting full

resources to noise research., Less than 3 percent of the total resources

of laboratories having noise research programs is allocated to that end.

The Office of Scientific Research conducts research on aircraft noise genera-
tion processes. Estimated funding for the projects is $80, 000. The Flight
Dynamics Laboratory is conducting development work on aircraft acoustics,
including noise control within vehicle interiors and sonic fatigue, with cur-
rent expenditures of $290, 000, The Aerospace Medical Research Labora-
tory conducts research on the effects of noise on Air Force personnel,
Specializing in bicacoustical research, this Laboratory is unique among Fed-
eral noise research programs. Expenditures for such research are
$410,000. The Aero Propulsion Laboratory, with expenditures of $475, 000,
is concerned with noise abatement in aircraft propulsion systems, The Air
Force Weapans Laboratory is researching computerized noise exposure fore-
casting and has expenditures of $80, 000, Total expenditures for research
are $1,255, 000, Additionally, the Air Force has a program for the develop-
ment and acquisition of sound suppressors for ground runup and jet aircraft

engines. This work is done entirely by contract at an expenditure of $4, 810, 000,

3

. et s o bt et s P e Ao s e e Coe . )
A R T e P PR PV R TP AR R AP T SR - . " . .
e e e e el L e, e

S X e e D



Mg e T

Navy Noise Program

The Navy noise abatement program concerns aircralflt and related ground

facilities and equipment and is divided into the areas of:

. Noise reduction of operating aircralft,
[ Noise suppression for ground runup of engines.

] Noise suppression for overhaul and maintenance testing.

In addition, an exploratory development program concerning a semi-portable
noise suppresscr for gas turbine engines is underway. A contract for

$187, 000 has been awarded for the exploratory development program in fis-

cal 1972,
DEPARTMENT OF HEALTH, EDUCATION AND WELFARE (HEW)

The largest single component of HEW, the Social Security Administration,

conducts a hearing conservation program as part of its occupational health
activities, Program objectives are to remove hazardous noise sources and
otherwise protect employees from adverse noise effects., Other concerns in-
clude the isclation and evaluation of noise-producing equipment. Occupational

medical guidelines described in PL 79-658 and DOD circular A-71 govern
the administration of the program

The Occupational Safety and Health Act provides authority for the National
Institute for Occupational Safety and Health to undertake research with the
objectives of:

1. Refining occupational noise limits for conserving hearing.

2. Assessing industrial noise effects on overall health, safety, and per-
formance capability.
3. Considering the differential diagnoses of noise-induced hearing

loss cases,
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4, Training and demonstration projects bearing on industrial noise
control and hearing conservation,

Funding for these assorted activities in FY 1972 will be in excess of $400, 000,

Likewise, the National Institute of Health {(NIM) is vested with authority
to conduct research on noise as part of its broad miasion, NIH-sponsored
studies are being conducted largely on the physiological mechanisms under-
lying noise-induced hearing loss and aspects of speech perception in noise
through grants awarded to various universities and laboratories totaling

nearly $1, 000, 000,

DEPARTMENT OF HQOUSING AND URBAN DEVELOPMENT (HUD)

Noise abatement and control is not a separate program within HUD; how~
ever the Secretary has established noise control requirements for HUD pro-
grams (HUD Circular 1390, 2), HUD is concerned with noise problems
arising in housing site selection, structural characteristics of buildings,
and land use planning. These areas include development of comprehensive
urban neise survey methodologies, metropolitan aireraft noise abatement
policy studies, and technical support for operational noise abatement pro-
grams in the department. Plans for future consideration include extension
of the Comprehensive Urban Neoise Survey Program, measurement instru-

mentation for determining site noise exposure, site noise exposure techniques,

development of model ordinances and building code sections, and noise
emission ratings for appliances and equipment. Approximately $500,000

has been programmed for noise activities in HUD for FY 1972,

DEPARTMENT OF LABOR (DOL)

The main DOIL emphasis on noisge is in two areas: The Walsh Healey

Contracts Act, which covered health standards for employees engaged in
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Federal contracts of over $10, 000, and The 1970 Occupational Safety and
Health Act, extending coverage to all businesses engaged in interstate com -
merce., Worker exposure standards under the two acts are identical., There
are approximately 80 million Americans composing the work force; the over-
whelming bulk of these is somehow engaged in interstate commerce. Hear-
ing loss due to noise is, of course, one of the health considerations covered

under the 1970 legislation. The Act contains a rule for limiting noise induced

hearing losses at the workplace,

DEPARTMENT OF TRANSFPORTATION {DOT)

In accordance with the Department of Transportation Act of 1966 (P. L.

89-670), Section 4, DOT is engaged in research and development relating
to transportation noise, particularly aircraft noise. Additionally, P, L. 90-
411 provided for noise certification of aircraft, A separate office of Noise
-Abatement administers the noise program within DOT. It's programs are
concerned with: 1) evaluating community response to noise, 2) developing
measurement criteria, 3) evaluating noisc sources, 4} develaoping mathe-
matical models for estimating noise and evaluating the impact of noise. The

oifice's many technical research programs include investigation of truck

engine noise and jet noise as well as the development of measurement equip-

ment and procedures. Twenty percent of the office's budget {$5, 745, 000)
I is spent in the utilization of the technical capabilities of the Transportation
Systems Center at Cambridge, Massachusetts as well as those of outside
contractors. The Center investigations, amounting to $900, 000, include
measurement and simulation modeling of cormmunity noise levels caused by
transportation related sources and research of mechanisms of noise gener-

ation in jet engine exhaust V/STOL aircraft, and internal combustion engines.

Included within the DOT research and development effort is that of the

Federal Aviation Administration in which aircraft noise suppression and
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adverse effects of sonic boom are heavily emphasized, Expenditures for

this program total $3,150, 000,

Finally, the Federal Highway Administration conducts a noise research
program whose scope includes traffic neise measurements, evaluation and

abaternent. Expenditures for this effort total $149, 000.

DEPARTMENT OF AGRICULTURE {USDA)

The USDA is engaged in eight specific noise reduction programs. The
overall objective of these programs is to determine noise levels emanating
from agricultural sources. As a part of this effort, USDA conducts research,
through grants to state agriculture experiment stations of $250, 000, on noise
pPropagation and attenuation from vegetative screens. Authority for this re-
search is found under the Clark-McNary Act of 1942, the MeSweeny-McNary
Forest Research Act of 1928, and the Agricultural Experimental Station
(Smith-Lever) Act of 1955, Moreover, USDA and the U.S. Air Force par-
ticipated in a mutual research effort on the effects of noise on chickens,

cows, and swine.

DEPARTMENT OF COMMERCE (DOC)

Within DOC, research and measurement programs in acoustics are con~-
ducted by both the National Bureau of Standards (NBS) and the National Oceanic
and Atmospheric Administration (NOAA), Only programs of the former divi-

sion, howewver, are specifically directed toward noise abatement,

Within NBS, the Institute for Basic Standards (IBS) is currently invelved
in two noise-related projects:
1. An investigation of reverberant sound fields, with an aim of de-

veloping new, improved methods for measurement of sound absorption
and sound power in reverberation chambers.




2. A study of current methods for measuring the subjective factors of
loudness, noisiness and anncyance and the development of new methods

for subject measurement.
In addition to these two programs, NBSis also engaged in basic research
including the development and standardization of calibration procedures for

various sound measuring equipments, NBS has also undertaken research with

DOT on truck tire noise and has joined with HUD on a project called "Opera-

tion Breakthrough! measuring noise levels at building sites.

NBS is also concerned with passenger car tire noise and has conducted
studies on the subjective factors of this particular type of noise, It also tests

noise characteristics of toys and of postal mail sorting machines.

Also under NBS, the Institute for Applied Technology is conducting a
variety of research programs concerning noise abatement in buildings, The
development of improved test methods is emphasized both for measuring
sound transmission and for rating and testing the overall acoustical perform-

ance of entire buildings.

In addition to these direct research projects, NBS presently has a work-
ing budget of about $465, 000 for programs sponsored by eight other agencies
{including EPA). The current operating budget is $500, 000, of which approx-
imately $200, 000 is applied directly toward noise abatement research., A
$200, 000 -increasge in funding is expected for fiscal 1973, which would allow
NBS to expand its efforts in noise control., Contracts totalling $41, 000 have
been negotiated with two private organizations to obtain data relating to
noise in European environments and to gather information concerning the
acoustical properties of doors and windows., This latter data is expected to
provide architects with valuable information in practical design. DOC has

no authority in the area of noise regulation or certification.
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GENERAL SERVICES ADMINISTRATION (GSA)

The magnitude of GSA operations requires inclusion in this discussion.
Although it has no formal noise abatement program, GSA is developing

noise abatement procedures for construction and demolition activities,

Maximum spund level ¢riteria for mechanical building equipment were
established in 1970, and are included in specifications for major construc-
tion projects. These levels are more stringent than those established by
the Department of Labor under the Occupational Safety and Health Act, Con-
structional noise currently is being monitored at the site of the building now
under construction in Philadelphia, Pa., to determine possible criteria for
future development of noise abatement standards, As for space already oc-
cupied, GSA is continuously developing sound level criteria to improve the
acoustical environments of buildings. Finally, GSA is amending procure-
ment specifications to require quieter products. This agency will have a
profound impression in noise reduction through its vas:t purchasing power,
Data on funds for support of these activities was unavailable at the time this

report was prepared. (GSA's noise abatement program is not budgeted

separately.)

DEPARTMENT OF THE INTERIOR (DOI)

This agency is currently invelved in conducting three specific noisc

programs,
g 1. An FAA-funded project for monitoring the frequency and character-
i istics of sonic booms in certain national parks,

Z. A Bureau of Mines instituted training program for inspectors who
will survey noise conditions in mines,

5 3. A research program instituted by the Bureau of Mines and HEW to
study noise problems in mines and related hearing loss suffered by
miners, Only the Bureau of Mines program has been specifically

i budgeted for noise abatement and control. Estimates include $45, 000
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for research and $19, 000 for an acoustical research inventory. Fu-
ture DOI prograrn plans in the noise field are almost entirely limited

to this program.

DOI legislative authority for noise research together with regulatioﬁs
for the further definition of that authority are; The Federal Coal Mine Health
and Safety Act of 1969 and the Act of May 28, 1936, and regulations found in
41 CFR 14; 50 CFR 4; 36 CFR1; 30 CFR 1, 43 CFR 2; and 30 CFR 1(F) (70).

NATIONAL SCIENCE FOUNDATION

From 1968 through 1971, the Foundation funded equipment purchases for
noise research amounting to $99,200. The Special Engineering Program
director and his staff spend about 15 percent of their time on acoustics and
noise control. Time is also committed to the noise area in the psychobiology
and neurobiology programs, Similarly, a number of projects on noise research

"are funded through contracts or grants. Total research expenditures for noise
projects in fiscal 197! were $175,000. While no preojections for future noise
research have been made, the Foundation has stated that it expects to fund

additional projects in noise and acoustics,

THE POSTAL SERVICE COMMISSION (PSG)

The newly formed PSC is currently involved in three specific programs
designed to reduce noise in the workroom area, Two research projects
E aimed at identifying existing noise sources, determining noise abatement
procedures, and implementing prototype modifications have been initiated.
On a trial basis, special Postal Service Specifications have been issued on
the development of new equipment to easure that operator noise levels do not
exceed a given level. Expenditures for personnel and contracts amounted to

$250,000, PSC has no individual assigned to noise abatement programs on a

10
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fulltime basis. Moreover, it reports no legislative requirements and states
that future noise control plans will depend largely on the results of current

Projects,

ATOMIC ENERGY COMMISSION (AEC)

In the process of obtaining licensing for nuclear power plants, the AEC,
under procedures issued by the Director of Regulations, provides assurance
that noise is considered, as required by Section 102{2}{c) of the National
Environmental Protection Act of 1969, Other than this, the AEC has no

activities related directly to noise control,

FEDERAL POWER COMMISSION (FPC)

The FPC, in the exercise of its authority for licensing hydroelectric pro-

jects and other power-generating sources, considers ncise as an environmental

factor.

DEPARTMENT OF STATE

The State Department, in its general mission as the institutional repre-
sentative of this nation to foreign countries, has widespread contacts with
foreign governments on environmental matters, including noise. Additionally,
State intends to work closely with the GSA in determining and enforcing noise

level tolerances for facilities it uses,

TENNESSEE VALLEY AUTHORITY (TVA)

The TVA is planning to undertake a study on the effects of gas turbine
generating plants on community noise levels, to be funded from the General
Industrial Hygiene budget. TVA intends to develop standards and criteria for

use by design and operating organizations in community noise control, An

11




expenditure of $45, 000 for fiscal 1971 was reported for community noise

efforts and noise measuring instrumentation,

TREASURY DEPARTMENT

The Bureau of the Mint reports three sources of external noise generation

causing public complaint:
1. Melting furnace exhausts at the Philadelphia mint.

2, Relling mills at the Denver mint.
Presses at the San Francisco Assay QOffice, where coins are currently

minted.
The Bureau reports a continuing independent (though as yet unsuccessful)

effort to solve these problems. No funds have been appropriated for the pro-

jects, however, nor have personnel been expressly assigned to the program.
Table 1 depicts the current overall status of Federal neoise control research

activities.

12
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Table 1

SUMMARY OF FEDERAL NOISE RESEARCH ACTIVITY'

- Source Oparating Expenditures s Statuy
Aziivity § {s) {Pacenth . Activity
Organization indicate the 'numbn of projeces® in-house CS:::::.:r ‘?",dg’;, in lp::) ::: Period (FYY) Conlinuing n:::‘:::: "
; . s of
OF qUograms”in each scirvily} thovranth thousands 63 '53 10 N
Dapartmient ol Agriceiture n0ite source surveys (53 noise x x 250 -
propagation & atrenuntion by
vegulstive scroens {5)°
Orpartmant of Commerca X x 500 1410 XX %X K x
National Dorsat of resourch & moswstemanta in
Standards soustics and noise shatemant
and control programs (41%; re-
verherant sound fiadlds; loud-
ey, noisiness and anngyance;
building aeeuitics; standard-
ization & calibration of
scund equipment
Hationsl Ocaanlc and simaspheric scoustics and
Atmoxpheric Admin- sound propagation {1+
htration
Dwpartiant of Delvns
Axmy
Corps of Enginsen noiss generation conteol, con- x 18 [i2 1:) X A x x
struction noise criteria {21*
Ressrch & Devulop- biomadical sflacts al noise, x 352 e X xx x
mant Command fuise reduction, physiofog
ical & prychologicsl allscts
of noie (31*

++ Thizinformation wat axtracted from that provided by the respective Federa! organizations. Much of the information raceived was eivier incomplete ar required interpratation; therelore, this cannot ba considorsd as »
comprahonsive compitation of the status of noise restarch attivity. It dues howaver raflect the areas of emghasis and BpProxiihaty support,

— Indicates tha information was not supplisd by the reparting arganization, or the information could not be extructed from the information provided 1o celtact a valid intarpretation.
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Table 1 {Cont,}

Activity Statsmantia) (Farentheses m;anum - g‘ﬁ"?r" E:m"",:;'" Aclivity Status
Dapsmizatnn indicata the numbe of ot e hauwe ' o prast Payicd (FY) Continuing Toiminawd
or progeams® in sath activity) Spuasared (Y 72)in ol in ‘GBUEI 70 ut Campfeeed
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Wenpony LOmputee Noite BapGSIE x 80 50 " x
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Takle 1 {Cont.)
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Department of Labor necupalianal noise, poive sunneys, X - - x ]
critarin and standards (~}*
Dapariment of Stae nona
Deparimant of Trans- noite abuteinent ol transportation x 1 5,745 xx ok x
podtation naise (-]
Transportation Sys- community nois cautad by tresmpor: 900 LI X
tems Canter tativa ourens (-)°
Futeral Highwey tradfic noisse mastursment & 149 xx ]
Committion shatement {-)*
Fudenl Aviation aircralt noba wppression (—)* 3,450 X x
Aguncy sonic boom altects {~1*
Dapartmant of the
Treasury |
Bureay nl the Ming control of community noise x - - x
amitind try mint equipment {3}*:
Secrat Servica haating earservation (-)* x - - ]
Atamic Enagy nong '
Comminsion
Federal Power nans

Commision
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Table 1 (Cont.)

L . Sourer a £ ) Siatus
Activity {s) (Parenth Activity -
Oegeniration indicate the sumber f projsct Indiouss Contraci at ":‘;,",';;; m "':'“'l::f Period (FY} Continuing T;"’"“T‘:" .
i Sponsorsd . ar Camplale
Of programs’ i sach activiry) lh G &3 70 71
Genotal Sarvices Ad- proeadures tor noite shslement x - -
minstratian al conetruction A damelition op-
srations [1}=; einending pracurs-
mnt tatuiraments for quisler
produsts (13°
Nationsl Asrunauticsd sircraft ok and noite teduction x x 2,50 20,887 X kX
shd Spact Admin- ++ 2OUECH RO {I5)*; propegation
tration nolw (4)%; racepior nole (11)%;
nnic boom and appioach 1
jeciory madilications {13)*; hawr-
Ing conmrvaticn progeam (=
Nationsl Scenca wpparts maciieriaus propotals x - (3] XX E X ]
Foundation tor asarch on sftects ol nabw,
anls control, snd scoustics (10)°
Past Difice Dapertmeont nois sheteromnt of poastal squip- a L3 170 250 n L
it {2)%; anles standards for
ww pastal equipmant {1)*
Tennsemns Vadisy communiiy roia slfech mnd ] - 45 x
Authority Pkiig FIDRMIFIng inFtrumenie-
tioe [=)*
Total 224381 83,13




Appendix A
LETTER OF INQUIRY AND
REPORTING FORMAT
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ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

July 30, 1971

TCs

Title 1V of the Clean Air Act of 1970 requires this office to prepare
a report to the Congress concerning noise and its cffects on the
public welfare,

Attached is an outline of the section of the report dealing with
Federal activities in noise effects, abatement and control. Tr is
requested that you supply the information called for in the outline
as it applies to your agency. In order to meet the report deadline
of December 31, 1971, it is necessary that we have your replies by
August 30, 1971,

There is a vontinuing requirement that we maintain current infor-
mation on Federal neise programs. This office should be routinely
informed of changes in the information supplied.in respaonse to

this inquiry., 1t is suppgested that you establish a procedure to
insure that we have the most up-to-date information concerning your
noise program. In the course of fulfilling the requirements of
Section 402(c) of Title LV, we will request that you conduct a sur=
vey to ldentify your activities which are now producing objeccticnable
noise, This will amount to essentially an emissiuvn inventory of najor
noise sources owned, sponsored or controlled by the Federal Govern-
ment. Guidance in this matter will be given to you in the near future.

1f specific questions-arise, we will be pleased to meet with you to

discuss ynur programs on an individual basis, Our agency's contacts
regarding this matter are Mr. R.M, Marrazzo and Captain J.,B. Bomar

at 254 - 7424,
’Rcerely _\'ogur'\s,
Q dJ{ﬂhv fj
At
Alvin F. Mey¥r,“ir,

Dirveecor
Office of Nolse Abategent and Control

!

T
i
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ENVIRONMENTAL PROTECTIOMN AGENCY
WASHINGTCN, D.C. 20460

FEDERAL NOISE PROGRAMS TNFORMATION

I, Organizational
A. Parent Agency, Deparcment, etc.

Legislative Requirements and Authority for Noise Function
and Funding

B.

1I, Functional
A. Overall Program Objectives

B. Specific Programs and Research (List indlvidual projects)

l. Description
2. Objectives
a. Is program meeting desired objectives?

b, What c¢riteria are used to evaluate the program?

C. Procedures

i. Idencification of problem areas and research needs --
How are priorities assigned? .

2. Specific actions to abate and control noise

3. Procedures for coordination with other Federal agencies
4, Extent of inhouse capability -- Include consultant usage
S, Proposed new procedurvs tw upgrade programs

D. Future Prouaram Proposals and Objectives ;
111. Fiscal i

A. Current Program

Real property value of facilitles and equipment used for
neise programs

—

2, Current operating budger (FY 72}
a. Direcr operacing costs

b, Indirecct-¢stimate overhead and maintenance

» . .
e e A 4 G L




3. Personnel
a. Current authorizations by type and classification

L. Salary crotals for program operation and cuniract
management

4. anlracts, grants, leoans and subsidies (see Sec, I1 B)
a, Percent completion
b, TFunding by project .
¢. Total research expenditures
B. Past and Future Programs
1. Past programs
a. Expenditures tor past 3 to 3 years
b. Facilities aquisitions [or past 3 te 5 years
2, Future program plans
a. Projected facilities costs
b, Projected persoanel levels |

E IV. Regulation and Certifivation

] A. Authority and Respansibilities
i
b B. Actions Taken to lmplement Regulation and Certification

Requi rements

3
i1
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Appendix B

DETATLED AGENCY RESPONSES

TCO INQUIRY
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THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHiNgTON, D.C. 20546

REFLY TO
ATIN OF PA August 30, 1971

Dx. Alvin F. Meyer, Jr.

Director
Office of Noise Abatement and Contreol

Environmental Protection Agency
Washington, D. C. 20480

Dear Dr. Meyer:

In response to your letter of July 30, 1971, I have en-
closed material descriptive of the various noise abatement
and control programs of the National Aercnautics and Space
Administration. This should fulfill the requirements of

the guestionnaire.

Although the NASA is not an environmental agency, among

its missions* is the development of aercnautics technology.

One program in this category i1s an aircraft noise research

Program having the cbjective of improving the technology

of aircraft noige reduction. This program is composed of

five elements: Source Noise Research (by far the largest), ﬁ
Propagation Noise Research, Receptor Noise Research, .
Soniec Boom Research, and Approach Trajectory Modification.
Each of these programs is described in Enclosure 1, which
also includes the corresponding funding figures and a

list of contractual efforts. 5

|
Enclosure 2, minutes of the February 25, 1971, meeting of f
the Noise Research Panel of the Interagency Aircraft Noise j
Abatement Program, contains a more detailed description of i
many of the program elements, along with material descriptive i
§

|

*The National aeronautics and Space aAct of 1958, as
amended (P.L. 85-568, 72 Stat. 426).

R i T S SRR
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of the corregponding programs of the Department of
Transportation, the military services, and a number of
industrial firms. Enclosures 1l and 2 provide NASA funding
data for the three fiscal years 1970, 1971, and 1972,
except that Enclosure 2 does not include data for Sonic
Boom Research. Furthermore, the Approach Trajectory
Modification program is included in the category, Propa-
gation Regearch, in both Enclosures 2 and 3. Enclosure 3
provides a broader look at the Federal aircraft noise
research program, and FY 1970 Sonic Boom Research funding
data are available here.

Definition of the FY 1973 noise research program is
impossible at this time because we are just beginning

the bhudget cycle. In general, howaver, we expect no major
change in either scope or funding of the program,

In-house noise research programg are carried out in a
number of NASA facilities. Those facilities devotad
exclugively or primarily %o noise resgsearch are ligted in
Enclosure 4, and their total capitalized cost (facilities
and special-purpose equipment) is approximately $5 million.
We have recently let design contracts leading to the
eventual conatruction of the Aircraft Noise Reduction
Laboratory, likely to go into operation in late 1972,

This facility, with construction and equipment estimated

to cogt gbout £5.8 million, will provide a research
facility capable of directly attacking the problem of
noise created by aireraft, including Ffundamental research
in the generation and physical measurement of noise,

human reactions to noise, and techniques for noisge reduction.

In addition to the noise research program, NASA maintains
an agency-wide hearing congervation program for the
protection of all employees at NASA installations. The
overall agency effort devoted to work place surveillance,
audiometric testing, and medical attention is approximately
1l to 1.5 man-years. All NASA installations utilize con-
ventional survey and recording equipment along with
audiometers and sound control booths. For the most part,

1 e A P T T e st i e it m e e bare D e e




i ey 4 e bt = s

3

this effort is executed by professional industrial
hygienists, industrial nurses, and physicians.

The damage rigk criteria used in NASA to determine ha=zard
to personnel exposed to noise are the Walsh-Healey criteria.
There is alsc an agency handbook which provides procedural’
information on the subject of "Hearing Conservation in

Noise Exposure."”

I hope the information previded here will meet your
requirements. If additional information is necessary,

please let me know.

Sincerely yours,

Lot fBCA

Nathaniel B. Cohen
birector, Policy Analysis

Enclosures (4)

T T i i e e ekl



el -

8/16/71

ENCLOSURE 1

NASA AIRCRAFT NOISE RESEARCH

The NASA conducts a continuing research and development
program to improve the technology of aircraft noise
reduction. The noise reduction program is very broad,
covering the arcas of source noise, propagation neise.,

and receptor noise, In addition the program covers
rasaarch on sonic boom and on appreoach trajectory modi-
fication. The program is centered around a large in-
house effort conducted at the various NASA Centers.

The in-house effort is supplemented by a contractual
program effort involving many universities and industrial
organizations, The noise research program is described

in some detail in the minutes of the meeting of the Noise
Research Panel of the Interagency Aircraft Noise Abatement
Program (IANAP}, February 25, 1%71. The IANAP has been a
major source for coordination of noise research being
conducted within the United States. For ceonvenience a
summary of the preograms underway is given below along with
a list of. contractual efforts. Following that is a dis-
cussion of the resources allocated to the noise program.

Source Noise Research

Rotating blade noise: = The generation and prediction of
rotating blade nocise is important for various propulsion
units such as propellers, helicopter rotors, fans, com-
pressors, and turbines. Tests of a multistage laboratory
compressor to determine ncise loads on the compressor case
near the rotors and propagation of noise through the blade
rows is being supplemented with analytical studies to pre-~
dict oscillating pressure loads and the effects of inflow
angle on noise generation, Both small-scale and full-scale
fan tests are being conducted to provide informatioen on £an
noise generation and its alleviation.

Acoustic Treatment; A broad experimental and theoretical
research program ls underway to determine the basic behavior
of duct lining materials, their application to aircraft, and
associated operating problems. Materials with suitable
acoustical, structural, and aerodynamic properties are being
studied, along with special flow controcl methods such as
inlet flow choking by either variable geometry or localized
injection of fluids for flow control. Flight programs have
demonstrated ncoise reductions of up to 15 EPNAB through the
use of fan duct acoustic treatment, and this technology is
being expanded to the turbine exhaust region.

S
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Jet Noise: Jet exhaust noise research invoelves both
nozzle configurations and flow considerations. The
basic acoustic characteristics of slot nozzles of the
type used in ground effect machines are being studied,
Other devices and methods include flow shielding to
radically change the noise radiation pattern, and the
addition of various substances to tha jet flow to alter
the noise generation and radiation characteristics,

Quiet Engine: An Experimental Quiet Engine program is
being conducted for the NASA Lewis Research Center by
the General Electric Company under Contract NAS3-12430,
The scope of the program is to design, construct and
test two experimental full-scale turbofan engines using
advanced design features for noise reduction. The goal
is to achieve 15 to 20 EPNAB less noise than existing
engines of the same size (e.g. the Pratt & Whitney JT3D
engines in the Douglas DC=8 and Boeing 707 aircraft).

Component tests that have been made to date have shown
that the noise design goals are likely to be achieved.
The first engine has now been assembled and testing has
begun. Following performance and acoustic tests by the
contractor, the engine will go to Lewis Research Center
where additional noise tests will be made both with and
without a nacelle designed to achieve the final part of
the noise reduction goal., 'The tests at Lewis will begin

in the Spring of 1972.

Propagation Noise Research

Studies are being conducted to closely correlate fly=-
over noise data recordings, aircraft position information
and atmospheric propagation losses over the audible fre-
guency range. Meteorological studies of the lower 1000
meters of the atmosphere in several representative loca-
tions in the U,.S.A. are underway to provide a statiscal
representation of temperature, humidity, and wind gradi-

ents.

Receptor Noise Research

The NASA is sponsoring research to determine noise
induced inner ear damage using frequency, intensity and
exposure time as variables. It is also studying whether
or not aircraft noise induces performance degradation to
aircrews and the influence of subsonic aircraft noise on

sleep.

Pl
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Sonic Boom Research

The Ames and Langley Research Centers are engaged

in a copordinated program invelving both theoretical and
experimental studies of the effects of airplane configura-

tion and flight conditions on the production of sonic
boom and on methods for their minimization. The general
objective is to develop criteria which can be used to
design high performance supersonic and hypersonic airp-
craft which will gonerate low sonic boom pressures on the
ground in the vicinity of the flight path.

A broad program of investigation of the effects of
atmespheric nonuniformities, wind, turbulence, etc., on
sonic boom wave forms and also on means of producing a
realistic and repeatable sonic boom environment for test
purposes is underway.

The sonic boom affects both people and structures,
and research is underway to understand these effects, to
determine possible deleterious effects, and to develop
efficient methods of protecting both people and structures
from such effects.

Approach Trajectory Modifications

The NASA and FAA have demonstrated the noise reduction

potential of steep two-segment approaches for current

jet transports., NASA is planning research in this area
to establish the feasibility of adopting such approaches
and the avionic$ required. The noise reduction potential
and feasibility of alternate appreoaches will also be

studied.

Contract Efforts

Following is a list of contracts and grants that form
a part of the NASA noise reduction program. An indication
of funding in FY 70 and FY 71 is given, The determination
of contracts to be awarded in FY 72 is subject to change
and can be provided at a future time,

LT T I W R b P A L R, R 0
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SUMMARY OF NASA~-OART NOISE RESEARCH

The resources (funding and professional manpower)

required to carry out the program just described are given
in the following table: The funding consists of Research

and Development dollars and R&PM (i,e.

Research and Program

Management) dollars. In turn the R&D dollars are spent in-
house for purchase of test equipment and instrumentation,

and for research contracts.

In-House R&D Funding
Contract R&D Funding

Source Neise
Propagation Neise
Receptor Noise
Appreach Trajectory
Sonic Boom

Total NASA/OART Noise
R&D Funding

Total NASA R&PM Funding
(Est, at 70K per PMY)

Total R&D and R&PM Funding

FUNDING ($,K)

FY 1971

3,336
11,146

9,694
45
543
270

594

14,482

6,405

20,887

FY 1972
5,400
12,600

18,000

7,000

25,000

v
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LANGLEY RESEARCH CENTER

Source Noilse

Contractor _ Start Estimated Funding, $ |
Contract Number. Title pate  COmBletion oy g Try m1
Lockheed " Measurement of Sound Propa- 11/70 7/72 $ 0 $175,000
Marietta, Georgia gation in and Radiation
oo from Finite-Length, Lined,
NAS 1-10472 Annular Ducts with Non-
C o Uniform Mean Flow

Leoughborough Oniv. Studies of Broadband Noise 1/71 1/74 $ 0 5 33,000
Loughborough, - from Rotating Blades ‘ ' . :

Leicestershire, England

Grant: NGR-52-140-002 = Cost sharing with British Ministry of Technology

Univ.of Southampton The Noise of High-Speed Lift~

Inst. of Sound & ing and Propulsion Rotors
Vibration
Southampton, England

Grant: NGR 52~-025-002

Bolt,Beranek,& Newman Jet Noise Reduction Study
Canoga Park, Calif.

NAS 1-9559-6

0ld Dominion Univ. Study, Design, and Fabri-

Hampton, Virginia - cation of Ejector Models
NAS 1-8434 . .. and Werodynamic Duct
oo .Work Models

Lockhee@d “Airframe Noisa
Burbank, Calif. '. T '
N00123-70-C-0906 (Navy Contract)

12/65

8/70

11/69

1/70, .

12/7, $ 0
11/70 $ ©
7/71 $23,000
.4/70  $22,000

$ 14,000
$ 5,000
$ 32,000
$ O




LANGLEY RESEARCH CENTER
-Source Noise

Contractoer ' Start gg;pi’fgﬁfgn Funding, §.
Contract Number. Title Date Date FY 70 FY 71
LTV Tone Burst Impedence Tube 5/70 7/71 $81, 000 $§ 0
Anzheim, Ga.
NAS 1-10021 -
J. Krieglerx. Propellex Theory - 4/70 12/70 $.-2,000 $ -0
Langley, Va. ' '
L~50150
Boeing Tailpipe Treatment 3/70 5/71 $371,000 s 0
© Seattle,Vashington
- NAS 1-895622
Boeing Nacelle Acoustic Treatment 5/68 5/70 $186,000 $ O
Seattle,Washington '
Nas 1-7129
Syracuse Univ. Supersonic Jet Noise 6/68 5/72 $102,000 $ 0
Syracuse, N.Y.
NGL 33-022~082
New York Univ. Jet Additives 12/67 6/72 $100, 000 $ 0
New York, N.Y. _
NGI, 33-016-128
Dynatech Coxp. Liquid Injection 3770 2/71 $ 32,000 s 0
Cambridge, Mass. ' . . : ! T -
- NAS 1-9309
Bolt,Bzrapek,& Newnan Fluctuating Rotor Forcés ' "3/70 C8/11 $105, 000 $ 0

‘cancga Park, Calif.
NAS 1-9383 .




. Source Noise

LANGLEY RESEARCH CENTER

NGR 47~005-147

Techniques for Analysis

of Compressor Noise

Estima‘ted s
Contractor Start Jets Funding, §
Contract KNurbex Title Date Comgagea.on FY 70 FYy 71
Penn State Univ. Jet Noise 1/69 1/73 $70,000 §$ 0O
‘NGL 392-009-121
Univ. of ‘fenn Jet Flap Noise Suppression ‘1/69 1/73 '§$34,000  '$' 0
"RGL 43-001-075 :
Univ. of virginia Quasi-Linearization 5/70 5/71 513,000 $ 0

- — ekt g =t A e a2




Propagation Noise

LANGLEY RESEARCH CENTER

Canoga Park, Galif =
1AS 1-6168 o

Contractor Start g&ﬁ;’fitign Fﬁnding, $
contract Number, Title Date bate FY 70 Fy 71
Bolt, Beranek, & Newnan Duct Noise Propégation 4/70 -8/70 $ 2,000 $ 0
Canoga Park, Calif. :

NAS 1-9559—3

Bolt, Beranek,& Newman Test Plan for Sound 10/70 1/71 .$ 0 - § 9,945
Canoga Park, Calif. Propagation '

NAS 1-9559-8

'Boeing " _ Noise Propagation aAnalysis 10/70 5/71 $ 0 $35,000
geattle, Washington, ‘ .

MAS 1-20272° . . .

ESSA " Atnospheric Effects 10/69 3/71 $15,000 § O
Silver Spring, M&. .. -7 _ .- ‘
L-37584 o

Allied Reseaxch”  -Atmospheric Effects 3/70 6/71 $43,000 § O
Baltimore,Md. . T .- : e :

FAS 1~9837 . -

Bolt,Beranek,& Newman Air to Ground Propogation 6/68 2/70 $ 9,000 s O




Receptor Noise

LANGLEY RESEARCH CENTER

Hampton, Virginia
NAS 1-9257

Refinement of Aircraft
Noise Rating Techniques

Contractox Start g;ﬁ;?@ﬁfgn Funding,  §
Contract Number. Title Date Date FY 70 FY 71
University of Ill. Studies on Auvditory and 10/70 9/73 $140,000 $140,000
Urbona, Xllirois Vestibular End Organs

NGL 14-005-DM and Brain Stem Nuclel

Indiana University Experimental Study of Hearing /69 6/71. $ 30,000 $ 30,000
P.O. Box F Loss and Ihner Ear Damage ‘

Blcocomington, Ind. after Exposure to Sounds

NGR 15-002-077

Sikoxsky Airxcraft Study of Effects of Noise 7/70 9/71 $§ 0 $ 60,000
Stratfoxd, Conn. :

RNAS 1-10144

Tracor Inc. A study of Community 8/70  11/71 $§ o $187,000
2ustin, Texas Reaction to Jet Noise ' ‘

NAS 1-10216 Around Small City aAirports

North Caxrolina State Human Factors Aspect of 2/67 6/73 $30,000 § 40,000
Uniwv. Noise and Vibration

Raleigh, N.C.

Grant: NGL 3£-002-055

North Carclima State  Acoustic Energj Effects on 3/69 8/73 5 0 $ 51,000
Univ. Sleep and Human Performance ' .
Raleigh, N.C.

Grants NGL 34-002-095

Wyle Labeorotories Study of Evaluation and 7/69 12/70 § 0 s 14,'000




Receptor Noise

LANGLEY 'RESEARCH CENTER

Philadelphia, Pa.
Na§ 1-10,044

Contractor , Start gg;lg'zz:gn runding, §.
Contract Number, Title Date gate FY 70 FY 71
Audio Shuttle Audiometric Room - Desigh 10/70 /71 $ 0 $ 21,000
Norwalk, Conn. and Purchase

NAS 1-10418

Amer.Inst.for Res. Pexformance Battery 3/70 3/71 $100,000 s o
Pittshurgh, Pa.

NAS 1~9854

Stanfoxrd Res.inst. Comparison of Field & 5/70 11/71 5178,000 $ O
1enlo Park, Calif. Lab Noise

NAS 1-10017

Stanford Res.lInst. Overflight Subjective 12/66 6/69 $ 16,000 § O
lenlo Parxk, Calif. Response ‘

NAS 1-6855

william & Mary Noise Effects on Vision 8/69 8/72 . S '25,000 $ 0
williamsburg, Va. : ' - : : :

NAS 1-9461 :

Boeing, Vetrol VIOL Noise Acceptability 5/70 7/71 - $85,000 § O




Souryce Noise

LEWIS RESEARCH CENTER

Estimated :

Contractor ) start oo -Tetion Funding, $
Contract Numher Title Date Bate : FYy 70 FY 71
General Electric Experimental Quiet Engine 7/69 5/73. 69 - 4,500,000
Evendale, Ohio | 70 - 4,200,000

. 71 - 7,000,000
¥AS 3-12430 72 ~ 4,700,000

73 - 300,000

Boeing Suppressors for Quiet Engine 7/70 i2/71 $381, 000 $350,000
Wichita, Kansas A
NAS 3-14321
Pratt & Whitney Research on the Aerodynamics 6/67 6/71 $389, 000 $71;000'
Haxrtford, Conn. and Acoustic Problems of
ras 3-10483 High-Load, Low-Speed Fans
General Electric Study Program for Integral 6/70 6/71 $243,000 $100,000
Evendale, Chio Lift Fan Engine
aS 3-14404
General Electric Study Program for Remote 9/70 9/71 $ 0 $284,000

Evendale, Ohio
FAS 3=14406

Lift Fan Engine




Scurece Noise

AMES RESEARCH CENTER‘

Contractor
Contract Numberxr

Title'

runding, £
rY 70 F¥ 71

CGaneral Electric
Zvandale, Ohio
X35 2-~5462

=plt, Beranek and
Newman

" ganoga Park, Calif.

XS 2-6206

=21t, EBEeranek, and
Kewman

Cznoga Perk, Calif.
Nas 2-5974

.Szanford University
Talo Alto, Calif.
and

Lift Fan Noise Reduction

Measurement of Noise in Wind
Tunnels - Determine Free-
Air Corrections

Fundamental sStudy of Aero-
dynamic Airfoil Noise with
Serrated Leading Edges

Graduate Student Support for
Fundamental Noise Research,
Leading to PhD Thesis

. TTLA, Lcs Angeles, Calif.

Srants in Preparation

nielson Eng. & Res.

Yzuntain view, Calif,

Tas 2-6010

530 Associntes
~£8 Angeles, Calif.

Iz negotiation

Study of Dynamic Pressures

Rotor Stator Acoustie
Interaction ‘

Estimated
E:izt Completion
Date

3/71 /73
11/7Q 5/71
5/70 5/71

Start FYy 71

Estimated compl.

3 years

6/70 9/71

1971 12 months

$400,000 $493,000

$ 10,000 $ 19,000
$ 44,000 § 55,000
$ 0 $245,000
$ 0 $ 62,000
$ 0 $ 50,000




AMES RESEARCH CENTER

Source Noise

Contractox Staxt Estimated Funding, §
Contract Number, Title Date Comgg.:glon FY 70 FY 71
Boeing Aircraft Augmentor Wing Aixcraft 1/71 3/72 $ 0 5480, 000
Seattle, Washington Design with Emphasis on

Nas 3-6344 Low Noisa Generation

Dr. El1 Sum Assess Use of Acoustic 4/71 9/71 $ 0 $ 20,000
Burlingame, Calif. Holography to Define

In Regotiation Alrcraft Noise

RAD Associates Leaned Vane Research 11/69 3/71 $35,000 $ 0
Los Angeles, Calif.

NAS 2-5730

TREST BV o bt A b N,




Propagation Noise

AMES RESEARCH CENTER

Contractor . Estimated - X

Contract Number Title g;iit Completion Funding, $
Date FY 70 FY 71

American Airlines Acoustic Signatures - Steep FY 71 3 months 50 $270,'000

Tulsa, Oklahona

Procurement in process

Decent Flight Programs
hircraft Lease




APTTWDIX

NASA NOISE RESEARCH GRANTS AND CONTRACTS -

Lab. Ithaca, H.Y. .
1&Sw=-2091

‘Cornell Aeronautical Analysis of Transonic. -

Compressoxr Flow

‘ HEADQUARTERS

Source Woise '
Contractor Start EStITZ:?a' Funding, §
Contract Nuber Title Date omgat_e:.on PY 70 FY 71
Genersl Electric Supersonic Jet Exhaust 7/26/68 8/31/71  §$35,000 $35,000
Schenectady, W.Y. Noise :
Xasw-1784
Ceneral Elestric Noise Generation From 10/15/69 6/30/72 549, 000 £40,000
Evendale, Caio Large Fans ' :
NAaSw-1922
Stanford Res. Inst. Study of the Structure ;8/05/69 6/31/71 $58,600 £40,000
Pzlo Alto, Calif. of Jet Turbulence
M¥ASw-1938 Producing Jet Noise
Talversity of Mass. Real Fluid Effects in 6/01/70 s/31/71 515,000 $15,000
Amherst, Mass. Compressor Noise
RNER22-010-063
United Aircraft Broadband Noise of Axial 1/11/69 6/30/7é s 0 540,000
Eartford, COonn. Compressox '
RA5w=-1508

tanford University Fluid Mechanics of 1/0Y/70 12/31/72 $25,000 §25,000
Palo Alto, Calif. Edgetonen '
NGLOS-D20-2715
California Inst.Tech. Jet Noise Generation' and 6/30/71 5/31/72 $ 0 $40,000
Pasadena, Calif. Suppression :

'9/30/70..  8/31/71. $24,000 "§.00%




APPENDIX
NASA SONIC BOOM RESEARCH GRANTS AND CONTRACTS

Langley Research Center

‘Source Research

Estimated
Contractor . , Starting Completion Funding (§K)
Contract No, Title Date Date FY 70 FY 71
Aerospace Corp. A Study of the Validity of the Heat 6/10 9/71 108
Loa Angeles, Calif, Fleld-Concept of Sonic Boom ‘
{NAS1 - 10051) Alleviation

The purpose of this study 1s to determine if the release of large quantities of heat which would alleviate
the sonic boom can be practically applied.

Path Respcarch

E.C.&.G,. Co. Propagation of Sonic Boom Through 6/69 11770 4
Albuquerque, N, Mex, Turbulence
(NAS1 ~ 92B4)

This study octtempts to extend the scattering theory of Crow by use of a mul.t:iple scattering theory.
Included will be an evaluation of the theory of Tatarski with modifications as necessary.

LY P L PR T LY Ty Ty

Mass. Inst. of Tech. Atmospheric Effects on Sonie Boom 9/10 9/n 40
Cambridge, Mass, Pressure Wave Forms

{NGL 22-009-334)

A theory is beling investigated which relatez spikes on boom signatures to a mechanism consiasting of
gimultaneous focusing and diffraction due to an inhomogeneous atmospheric layer. The potential of
e¢xplaining signature vrounding by thiz mechanism 1s alse being investigated.
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Langley Research Center

Path Research

Estimated
Contractor Starting Completion Funding (5K)
Contract No. ‘Title Date Date FY 70 _FY 71
Mt. Auburm Res, A Numerical Method to Determine the 12/70 3/72 %6
Assoc,, Ine, Pressure in a Sonlc Boom Focus
Cambridge, Mass.
(MAS1 - 10276)

Studies have just gotten underway to examine in detall the sonic boom focus phenomena,

g v o o) ko

Ceneral American Senic Boom Simulation 6/69 8/70 10

Transportation Corp.
Niles, Illinoia

(NAS1 - 9252)
Receptor Research
Stanford Res. Inat. Comprehensive Study of the Psyco= 2/ 3/72 82
Menlo Park, Calif, physiological Reactions to Sonie
QUAS1 - 10528) Booms and thelr Zffects on Sleep
and Startlae

Tests subjects will be evaluated by wotor performance testing wh-ile performing under varied acoustié
background inecluding aireraft noise and simulated sonie booms, In addition, the effects of the same nolses
on the aleep of subjects will be studied in a specially designed sleep test Toom.




Langley Research Center

Receptor Research

. Estimated :
Contractor © Starting Completian Funding ($K)
Contract No. Title Date Date FY 70 FY 71
General Applied Sci. "Acoustic Response to Varlous Wall 11/69 - 12170 95
Lab,, Ine.’ and Roonm Configurations : ‘
Hestbury, N. Y.
(NAS1 - 9594)

The principal direction of these studies is to determine the effects on structures of low~level repeated
sonic boom exposures.

- o S e e g D e D e b ol S e e i

Masa. Inst. of Tech, Response of Building Structures to 10/70 9/71 as
Cambridge, Mass, Environmental Noise of Seismic,
(NGL 22~0095=135) Acoustics, and Aerodynamic Origin

The object of this investigation 1s to develop an analytical procedure for predicting the random response
of plate«like structures resting on soil and subject to seismic noise of aerodynamic origin,

J. H, Wiggins Co. Theoretical Study of Window Glass 80

Palos Verde, Calif, Breakage with Sonic Boom Loads
(Pending)




APPENDIX
NASA SONIC BOOM RESEARCH GRANTS AND CONTRACTS
- Ames Research Center

Source Research

) Escimated
Contractor Starting Completion Funding (%K)
Contract No. Title Date Date ¥r 70 F¥ 71
Aerophysics Res. Corp., Studies of Sonic Boom and Drag 9/69 12/70 70 15
Bellevue, Washington Optimization
(NAS2 - 4880)

This study is directed toward the development of an analytical method for caleculating supersonic flow=
£fields about arbitrary configurations., The methed features a three-~dimensional distribution of
singularities on the configuration,

T

Path Research

Acrophysics Res. Coxp. Development of Hypersonic Theory 10
Bellevue, Washington for the Sonic Boom
{Pending)

The purpose of this study is to extend sonic boom theory inte the hypersonic range.




ApE,j’;;D:
‘NASA SONIC BOOM RESEARCH GRANTS AND CONTRACIS'

NASA Headquarters

Source Research

' . Estimated

Contractor Starting Completion-  Funding ($K)
. Contract No. Title Date Date FY 70 FY 71
New ‘York Univ.’ Investigation of Optimum Aireraft - 8170 -7 35 33
" New York, NY Configuration for Sonic Boom C

(NGL 33-016-119) Reduction

The purpose of this jinvestigation is to determine whether or not substantial reductions in sonic boom may
be obtained by novel aireraft configurations, to evaluate effects of atmospheric conditions and diffraction

of sonic boom sipnatures from structures and topographical confipgurations.

Path Research -

Columbia Univ. Theoretical Study of the Superboonm 8/70 8/ 37 29

Newe York, NY

‘(NGL 33~008-098)

The objlective of this research {5 to understand the basic mechanism of the superbooms caused by nonuniform
motions’of the aircraft and refractive effects of temperature gradients in the atmosphere.

Cornell Univ.- Analysis of Turbulence Effects on 9/70 8/n 30 a0
Ithaca, NY Sonic Boom Transmission
{(NGL 33-010-054)

This scnie boom investigation comprises a theoretical investipation into the validity of the basfc theory,
the extent of the mid-field reglon, atmospheric effects and sonic booms of hypersonic afrcraft,

LT T - - -




NASA Headquarters

Path Research

) Batimated
Contractor Starting Completion Funding - ($K)
Contract No. Title ‘ Date Date FY 70 FY 71
Princeton Univ. Investigation of Nonlinearity, 10/70 10/71 30 30
Princeton, NJ Caustic and Diffraction in Wave
{NGL 31-001-11%) . Propagation

A number of theoretical problems associated with sonic boom prediction will be investigation; specifieally,
the noenlinear behavior of an N-~wave at a caustic, the extension of nonlinear theory to geametrical acoust::l.cs
and soniec boom signatures within a shadow reglon.

-y - o oy - v -

Aeronautical Res. Investigation of Nonlinear Effects 2/ 27172 80 45
Inst, of Sweden on Sonlc Boom Generation

Bromma, Sweden
{NGR 52-120~-001)

The purpose of this work is to further understanding of nonlinear effects on the generation of soniec booms
by means of theoretical and experimental investigations,




ENCLOSURE 4

NASA FACILITIES & EQUIPMENT DEVOTED EXCLUSIVELY OR

PRIMARILY TO NOISE RESEARCH

LANGLEY RESEARCH CENTER, Hampton, Virginia

High Intensity Noise Facility (B8ldg., 1221)

Low Frequency Noise Facility (Bldg. 1221a)

Pgycho-acoustic Lab & Anachoic Noise Facility
(Bldg. 1218 & 1218a)

Rotor Test Tower

Instrumentation Vans

Jet Engine Noise Test Stand

LEWIS RESEARCH CENTER, Cleveland, Ohio

Quiet Fan Facility (Bldg. 90)
Alrcraft Noise Laboratory (Bldg., 4)
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

HEALTH AND
ENVIRONMENT 13 StV 1671

Dr, Alvin P, Meyer, Jr.

Director, QOffice of Nolse Abatement and Control
Environmental Protection Agency

Washington, D, €, 20460

Dear Doctor Meyer:
The Department of Defense 1s pleased to submit the attached

information requested in your letter of 30 July 1971 on
"Federal Noise Programs". Hach of the Military Departments

-have followed the format you requested where possible,

Specific guestions concerning the attachments should be
referred to the appropriate Military Department.

Since

] N
. Patton, M.D.
Acting Deputy Assistant Secretary
(BEnvirommental Quality)

3 Attachments
a/s
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DEPARTMENT OF THE ARMY

NOISE PROGRAMS INFORMATION

The noise programs being accomplished within the Department of the
Army are reflected by the following information. Those sections of
the sugpgested Fformat not applicable to the activities of the agencies
were omitted, and slight modificatjions of format were performed where

degirable for clarity.

1. 1I. Organizational

A, Apency -~ 0ffice of the Chief of Research and Development,

B. Authority for Funding - Contract # DAHC19-70-C-0022.

II. Functional

Study Objective - The Federation of American Socleties
for Experimental Bilology (FASEB), a nonprofit group, 1s
under OCRD contract to conduct a review of the adverse

effects of noise in the military.

A,

B. 8pecific Research

Description - The FASEB effort, "A Review of the
Adverse Bilomedical Effects of Sound in the Military
Environment," is a study of the problem area by an

ad hoe group. This is a one~time contract with all
funds pald from FY 70 appropriations. Primary
emphasis is being placed on noeise-induced hearing

loss and the many variables that may affect the onset,
nature, and severity of such hearing loss, Considera-
tion 1s being glven to the adverse effects of noise
on the efficiency of the soldier in performing his
duties, The potentially adverse effects of excess
sound on other than hearing loss are also being

considered.

1.

2. Objectives.

The objectives of this’study are to review current
state-of~the-art knowledge concerning the adverse
effects of sound in the military, to identify gaps
in knowledge in this area, and to recommend futilre

a,

Army research to minimize the adverse effects of
sound on the seoldier.

[ St R WA NPV TR

The study 1a on schedule and
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meeting desired objectives. A draft of the final
report 1s mow being prepared for distribution to

participants in the study for their comments. A

final report is expected by 30 December 1971.

b, No formal criteria are beilng used to evaluate the
study; however, in addition to the OCRD contracting
officer, representatives of various governmental
and civilian agencies, whe are considered experts
in the field of hearing, provided informal input
of pertinent information and opinions and systema-
tic evaluation of these data during the course of
the study.

C. Procedures

1. Priorities were assigned based upon hearing problems
identified in the military. Priorities were revised
when necessary based upon resulte received during the
study,

2. Coordination with other Federal agencies was accom~
plished by participation of representatives of appro-
priate agenciles in the ad hoc meetings.

Fiscal

A, Current Program - Awailting final report on study in
Decembexr 1971.

B. Past and Future Programs R

1. Past expenditure: one-time expenditure of $82,000
from FY 70 funds.

2. Tuture program plans depend upon the results of this
study. When completed, this study will integrate
the opinions of experts and outstanding workers in
the field of heaxing. It is expected to provide
information and guidance for future research by the
Arny in blomedical and behavioral sciences, as well
as protective equipment in the development of im~
proved weapons systems, communications .systems,
military vehicles, and aircraft,
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2.

I. Organizational

AI

B.

Agency - 0ffice of the Chief of Engineers.

Legislative Requirements and Authority for Noise Function and
Funding, .

It is not anticipated that special legislation or funding will be
required, The current practice 18 to include noise control as
needed in our program with the authority and funding in the general

program authorizations.

II. Functional

A.

Qverall Program Objectives

To perform the design and construction operations of the Corps of
Engineers in a manner that noises generated will not be of such a
magnitude or intensity as to adversely impact on the project workers
or Inhabitants of the surrounding area. Apply control measures to
eliminate noise levels which could be expected to cause nuisances or
adversely affect the physiological or psychological health of the

area occupants,

Specific Programs and Research

Project No. 1

1. Description - Research Work Unit Entitled: Sound and Vibration
Tolerance Limits Residential Areas. The objective of this research

is to establish criteria for the location of artillery and other
weapons firing ranges, test facilities and military airfields relative
to residential areas in order to attenuate sound and vibration effects
to tolerable levels. Attenuation techniques will also be developed,

2. Objectives

a. The program was just initiated in July 1971. To date it is

meeting desired objectives,

b. The criteria ugsed to evaluate work are:
(1) New or improved criteriaz developed,

(2) New or improved techniques for attenuation developed.

{(3) Timeliness,

SR CHI RO et e A N B . s,
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1,

Description = Research Work Unit Entitled:; Environmental

Protection During Construction Activities. This rasearch seeks
to identify causes and effects of pollution (including noise)
during and as a result of construction operations and to provide
economical and reliable control criteria and methods for
incorporation into Corps contract specifications and construction
supervision,

2.

Objectives

8. The program has been underway approximately 9 monchs and is
continuing. A survey of the state-of-the-art in envirenmental
protection during construction has been completed. The program
is meeting objectives.

b, The eriteria used to evaluate work are:

{1) New or improved contract criteria developed.

(2) New or improved techniques developed.

(3) Timeliness,

Procedures

1.

L T L AL TR L SRS C T AP S-S P S T D PR S,

Identification of problem areas and research needs -~
How are priorities assigned?

Problem areas and research needs are determined by a Corps wide
system (which system includes users and customers of the Corps)
of problem identification and evaluation that is pursued
continually with a complete re-evaluation of all reseaxrch performed
annually.  Priorities are arrived at through a serles of research
priority questionnaires completed by Corps District and Division
officed, OCE, and customers. Also taken into account are
Department of Defense and national needs and priorities as stated
formally and discerned informally, This activity is conducted

by the Office, Plans Research and System Directorate of Military
Congtruction,

Specific actions to abate and control noise.

The Corps of Engineers is responsible for the design and conatruction

of inatallations and facilities for the Department of the Army,
Departmenti.of the Afir Force, Department of Defense Agencies and
other government departments or agencies when requested to do 8o.
Noise abatement and control is an integral part of the site
planning, engineering desigh and construction practices in the
performance of this responsibility, The methods of noise abatefient
and eriteria for minimizing its effect are established in
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appropriate Army Regulations, Technical Manuals and Guide
Specifications. Facilities which produce objectionable

noise levels that cannot be effectively muted are sited in
areas that are isolated from the built-up portion of the
installation and adjoining residential developments. Noises
generated by the operation of motors, engines, air compressors
and other similar equipment are controlled by insulated
housing, mufflers, sound absorption barriers and operating
speed design. Construction noises are likewise controlled by
the use of sound absorption barriers, equipment sheathing and
other sound suppression devices. The effects of pile driving and
blasting are minimized by the application of energy
absorbers or dissipators or by performing these operations at
such times that the nuisance effect will be minimized.

3. Procedures for coordination with other Federal agencies

By participation in the program development of the Federal
Construction Council of The Academy of Science and thru
exchange of informiation with the Environmental Protection
Agency, customer agencies and interdepartmental committees.

4, Extent of inhouse capability -- include consultant usage

The inhouse capability with particular expertisc in noise abatement
is limited. When unusual or complex noise problems arise
consultant service. from other government agencics or from the

private sector 1s obtained.
5. Proposed new procedures to upgrade programs.

No major altergtions to our current noise abatement program are
planned until the Office of Neoise Abatement and Control of the
Environmental Protection Agency establishes standards and provides
guidance concerning methods of implementation.

D. Tuture Program Proposals and Objectives

No action planned until puidance is obtained from the Office of Noise
Abatement and Control of the Environmental Protection Agency.

III Fiscal

A, QCurrent Program

1. Real property value of facilities and equipment used for noise
programs.

The facilities and equipment provided for noise control are included
in the overall cost of providing operating facilities and no

estimate of the value of the noise control portion can be provided.

A portion of the $25,000 described in IITA2 will be allocated to this

category.

. i
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2. Current operating budget (FY 72)
a. Direct operating costs 515,000 - Research described in II B.

b. Indirect-estimate overhead and maintenance $10,000 ~ as
described in II B.

3. Personnel
a., Qurrent authorization by type and clasgsification.
Ne personnel specifically assigned to noise control.
b. Salary totals for program operation and contract management
None ,
4. Contracts, grants, loans and subsidies.
None in the current program.
B. Past and Future Programs
l, Past programs
a. Expenditures for past 3 to 5 years.

(1) For Technical Manual, TM 5-805-9, Power Plant Acountica
issued December 1968 - cost 533,866,

(2) For Technical Manual, IM 5-805-4, Noise Control for Mechanical
Equipment issued September 1970 - cost $30,000.

b, Facilities acquisitions for the past 3 to 5 years.

No identifiable costs for noise control.
2. Future program plans

a., Projected Facilities cost,

No specific budgeted costs.
*; b. Projected personnel levels.

No personnel with primary assignment to noise control program.

IV. Regulation and Certification

A, Authority and Responsibilities

=43
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II.

It Is not expected that additional authority will be required.
It will be our responsibility to provide facilities and a
program to abate noilse In aceord with the requirements estab-
lished by the 0ffice of Noise Abatement and Control of the
Environmental Protection Agency.

B. Actions Taken to Implement Regulation and Certification
Requirements - None until required to implement noise con-
trol regulations,

Organizational

A. Apency - US Army Medical Research and Development Command,
Office of The Surgeon General.

B. Authority - AR 705-5 and AR 70-9.

Functional

A. Overall Program Objectives =~ To study the problem of noise in
the US Army In terms of sources of noise, biomedical effects
of noilse, the populations at risk, and the means of reducing
noise production, nolse exposure, and advance physiological
and peychological effects of noise.

B, Specific Programs and Research
1. Descriptions of Specific Programs

a, '"Traumatic Origins of Hearing Loss" - The purpose of
this project is to provide information that may allow
a more precise screening of noise~susceptible indivi~
duals at the time of their induction and to evaluate
devices and techniques for the protection of Army
personnel during normal military operations.

b. "Auditory Perception and Psychophysics” = The purpose
of this project is to identify and assess those factors
which enhance or degrade the soldiers ability to attend
to, percelve, and respond teo simple and complex signals
in the presence of varilous masking sounds; and to
assess and improve the predictive value of certain
models of the processes involved in the communication
of auditory informaticn and to use these models to
predict auditory performance in military tasks.

€. "Army Aviation Audiometry Program" - The purpose of this
program is to perform precisiom audiometric tests on

n
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a large sample of Army personnel to determine
their status of hearing; to aid in the establish-
ment of a more reliable audliometer calibration
program, to support introduction of an MOS for
operators of audiometer equipment, and te assist
in development of a training program for these
specialties.

"Acoustical Environment of Army Aviation Personnel® -

This project has as 1its obhjectives the determination
of noise levels, durations, and spectra of nolse

in which maintenance personnel are required to
perform their duties and to maintain a record of

the military noise environment with speclal emphasis
on Army aviation.

"Effects of Distortion in Military Communication
Systems' - The purpose of this investigation is to
study distortion in these systems as Lt relates
to type of microphone, environmental noise lewvel,
and intelligibility of military communication
systems, Theoretical limits with idealized sys-
tems will be determined as well as recommended
methods to improve present systems.

! Hearing Protection Devices Evaluation' ~ This
study is to result in maintenance of readily avail~
able data, recorded under ASA standardized proce=
dures, of the attenuation offered by standard
helmets, earmuffs and ear plugs used by various
personnel; and to estimate the protective proper-
ties of prototype equipment that will be considered
for use by Army personnel.

“US Army Alrcraft Vibrations Study" - The objective
of this study 1s to make a survey of the vibration
spectra in US Army aireraft as they are affected
by noise reduction characteristics of soundproof-

ing material.

"Determination of the Extent of Noise Induced

Hearing Loss in the Army' - The purpose of this

project 1is to determine how extensive decreased
auditory acuity is among US Army personnel, as it
relates to age, sex, race, MOS, history of noise
exposure, and other factors, This will greatly



facilitate better execution of the llearing Conserva-
tion Program under the auspices of The Surgeon General.

2, Objectives

U,

(1)

(2)

3)

'
T T Ak | AN A b

All programs are meeting desired objectives, These are
principally on going programs requiring continued
input as missions, materials, and other factors change
with time., For example, as new alrcraft are developed,
each must be evaluated for noise hazards, Tach sue-
cessive segment of the various program has met desired
objectives,

These programs are evaluated by continual internal re-
view by the Investigators and their superilors; by re-
view by the headquarters monitoring officers, and by
repeated exposure of protocols and results to such
external means of review as publications in the open
literature, presentations at scientific meetings,

liaison with the NAS-NRC Cormittee on Hearing Bio-
Acoustics, and Biomechanics; and coordination with the
NATO Advisory Group on Aerospace Research and Development.

Procedures

Problem areas and research needs are identifled pri-
marily through determination of operational require-
ments. Priorities are then assigned principally in
consonance with operational priorities.

Specific actions to abate and econtrol nolse soutrces
are the primary responsibility of agencies other than
the Medical Research and Development Command. Medical
guldance is provided these esgencies to the fullest
possible extent consistent with established policies,
directives and other controls, Direct medical action
has, therefore, been aimed at control of exposure
rather than limitation of noise production, although
noise abatement at the source is the ultimate goal,
The medical programs to limit exposure are functions
of OTSG agencies other than USAMRDC on an informal
basis between various investigators and laboratory
commanders and through such means as the NAS-NRC
Committee on Hearing, Bioacoustics and Biomechanfcs,

Capabillity for in~house research in bioacoustics is
excellent. TFacilitlies, equipment, and expertise



III.
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Fiscal

are on hand to determine the parameters of the ncige
hazardous enviromments, the psychological and patho-
physiclogical effects of these hazards, the effects
on operational capability, and cthe evaluation and
operational impact of hearing protective devices.
Nationally and internationally recognized specialists
in biocacoustics are available through various means,
including formal liaison with the NAS~NRC Committee
on Hearing Bioacoustics and Biomechanics,

Future Program Proposals and Objectives - Future
research plans and objectives yill be designed to meet
operational requirements. Anticipated work will
attempt to further evaluate the hazarde, the popula-
tions at risk, and the preventive, protective, and
therapeutic measures of greatest value In combating
noise hazardous environments.

A, Current program

1.

2.

Real property value of facilities and equipment, $525,000.
Current cperating budget (FY 72).

a. Direct Costs ~ $352,400.

b, Indirect Costs -~ $111,900.

Personnel

a. Current authorizations

1 GS5-15, Specialist in bioacoustics.

2 GS~13, Research psychologists (Code 180).

1 G5-07, Research Agsistant.

2 Q4 Research psychologist, (MOS5 8430).

6 enlisted Science and Engineering research assistants,
b. Salary totals (Civilian peréonnel), 595,000,

Contracts and related items: ''Development of a New

Generation Noise Cancellation Microphone'. Objective:
to reduce the noise level in Army Communications Systems.

10
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Eighty percent complete. Funding level, $§40,000.
B. Past and Future Programs
l. Past programs
a, Expenditures: FY 69 - $283,000

FY 70 - §271,900
FY 71 - $327,700

2. Future Program Plans
a. Projected facilities Costs: $400,000

b. Projected personnel levels: Increase of present
personnel levels by 100%.

IV. Regulation and Certification

A, Authorities and Responsibilities - AR 705-5 assigns to
The Surgeon General responsibility for RDTE of Medical
Material and related items, and for medical aspects of
other developments in the total RDTE program.

B. Actions taken te Implement Regulation and Certification
Requirements - The RDTE responsibilities of The Surpeon
General are fulfilled through the activities of the
US Army Medical Research and Development Command and
its subordinate units by means of continuing research
activities which are designed to meet operational require-
ments and subjected to continual review at all levels of
command to insure proper fulfillment of all commitments.

4, I, Organizational
A. Agency - Army Environmental Hygiene Agency and the
Environmental Health Engineering Services, Office of The
Surgeon General,
B. Authority
1. AR's 40«4 and 40-5.

2, Title 5, United States Code, Sec, 150 - Army Federal
Civilian Employee's Health Service,

II. Functional

A, Overall 0b jectives

11
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1. Assure that all eligible personnel (military and civilian)
are physically, mentally, and psychologically suited to
their work, and that their physical and mental health
and well-being are maintained during service or employment,.

2. Determine that the work environment for noncombatant areas
is safe, hygienic, and wholesome.

3, Reduce the economic loss occasioned by physical ineffi-~
ciency, sickness, and Injury of military personnel and
civilian employees,

B. Speclific Programs

1. Hearing Conservation Program - The objective of the Army's
Hearing Conservation Program is to prevent occupational
loss of hearing due to noise. The primary sources of
noise in the military environment being impulsive noise
from the firing of small arms and artillery and steady
noise from aircraft, combat vehicles, power generators
and other Industrial or military activities, The program
involves:

a, The identification, measurement and evaluation of
noise hazards.

b. The reduction of noise at its source by engineering,
or operational controls.

e, The use of hearing protective devices to attenuate
noise levels before they reach the inner ear when-
ever noise levels exceed 90 dB for steady noise and
140 dB for impulsive noise.

d, Audiometric surveillance of exposed personnel.

e, Command emphasis, supervisicon, and health educatien.
Further discussion of the conservation of hearing
program is contained in the TB Med 251, Noise and
Censervation of Hearing.

2, Objectionable Noise - To determine the nature and extent
of noise levels to evaluate the envirommental impact
from various US Army sources., These studies consider
the effects of nolse to individuals on military instal=
lations and the surrounding environments. A limited

12
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c.

number of studies have been cownducted in this area to
include an alleged community annoyance problem asso-
ciated with gunfire noise from the Wildflecker train-
ing Area, West Germany and an evaluation of environ-~
mental impact of nolse from aircraft operations at
Fort liood, Texas.

Procedures

1.

Problem areas are identified through studies, staff
visits, and complaints received by the various elements
of the Army Medical Department. Priorities are assigned

on the basis of need.

Specific actlions to abate and control noise include the
technical review and evaluation of nonmedical material
to determine possible existence of health hazard due

to noise, This is done in part by the review of
military and federal specifications and Material Needs
documents. In addition, sound level measurements and
evaluations are made of equipment used or proposed for
use by the Army and recommendations are made for the
englineering and operational control of noise exposure.
Coordination 1s made with Army Materiel Command and
Combat Developments Command with regard to the control
of nolse Iin equipment which may be procured or developed.

Coordination with other Federal agencies is accomplished
through informal contact by individuals of the Medical

Department,

There are 85 individuals working in the Army's occupa-
tional health program at the US Army Environmenctal
Hyglene Agency and the Environmental Health Engineering
Services. It is estimated that they devote approxi-
mately 5% of thelr time in various aspects of hearing
conservation. In-house consultants in acoustical
engineering, bioacougtics, industrial hygiene, human
engineering, audiology, otolaryngelogy and occupational
medicine in the conduct of the program, Othexr resources
include NAS-NRC and civilian consultants.

The hearing conservation program and noise abatement
program have been & major effort in the Army for many
years and will continue to be a major effort. The
directives AR 40-5 and TB Mad 251 are under revision.

DA Cir 40-79 on Command Emphasis in Hearing Conservation
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Programs has recently been distributed to the field.
A biloacoustics division was established at USAEHA
last year to assist commanders in establishing com-
prehensive hearing conservation programs, to assist
in identifying noise hazardous equipment, and to con-
tribute to the development of equipment which presenta
less of a nolse hazard. It should be noted that
2,000,000 pairs ear plugs were issued last year to
personnel.

D, TFuture Program Proposals and Objectives - Included in the
Occupational Health Program Change Request (PCR) for
T 73-77, submitted on 5 February 1971, was a request for
funds to expand the US Army Hearing Conservation FProgram
by strengthening the Bio-Acoustics Division, US Army
Environmental llyglene Agency. It appears that these funds
will be made avallable., This request provides for an
increase of five persons for the Bio~Acoustics Division.
Expansion of the USAEHA hearing conservation and noise
abatement program also takes into account requirements for
implementation of the program at installation level., To
accomplish this, efforts are being made to assign an
audiologist to each Class I Installation where a preventive
medicine officer is assigned, with primary responsibility
for the maintenance of the installation hearing conserva-
tion program. This plan would require an addition of saix ‘
audiologists each year until this staffing level is reached. :

ITI. Fiscal
A. Curtrent Program for US Army Envirommental Hygiene Agency and

the Envirommental Health Engineering Services does not include
the personnel and resources such as Armed Forces Examining and
Entrance Stations, Federal Health Services, Ear, Nose and Throat
Clinlcs and hospitals for which statistics are not currently
available.
1. Real property value of equipment - $71,000.
2. Current operating budget (FY 72)

a. Direct Costs - $47,000.

b. Indirect Costs - $117,900,
3, Personnel ~ current authorizations include preventive

medicine, occupational health, sanlitary engineers, environ=-
mental sanitarians, and audioclogists which total 85.
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5. I.

IT.

Organizational

A, Agency - US Army Materiel Command,
B. Legislative Requirements and Authority for Noise Function
and Funding.
1. This command 15 unaware of any legislative requirements,
2. Authority for funding is from Department of the Army,
Department of Defense and Ceongress, based on Army's
misslons and functions.
Functional
A. Overall Program Objectives
1. To leasen detection time and distance.
2. To improve communications, fire accuracy, operator
capability.
3. To improve health conditlons and minimize annoyance
to personnel.
B. Specific Programs and Research - The following military

projects are for noise reduction:

1.

N

Noise Reduction for the D=7 Crawler Tractor (Commercial
Item) Under Product Improvement Project l-68-9-27:

$205,000 for in-house and contract efforts, (Contract
to Caterpillar Co.).

Silencing systems for the 10 KW Turboalternator
Program under Project 1G664717D589:

FY 71 -~ $99,000 Contract; $10,000 In~house; FY 72 -
$10,000 In-house.

Sound Suppression for the 30 KW Gas Turbine Generator
Set Undexr Project 1Ge63702DG11:

FY 71 - $6,000; and FY 72 - $6,000,

Silencing Provisions for MIL STD Generator Sets Under
Profect 1G664717D589:

FY 70 -~ $63,000 Contract; $50,000 In-house; FY 71 -
529,000 Contract; $50,000 In~house and FY 72 - $15,000

In~-house.
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IIT.

Product Improvement for Compressor, Air 600 CFM,
100 PSI. Funds have been requested as shown:

FY 73 - $100,000; FY 73 -$162,000 and FY 74 -~ $168,000.

Basic Research on Human Capabilities, Army Human Tactors
Engineering - FY 72 - 575,000,

Rotary Wing Aircraft Noise Reduction {To minimize
aircraft detection time and distance):

FY 71 - $320,000; FY 72 - $350,000; FY 73 ~ $400,000;
FY 74 ~ $400,000; ¥Y 75 - $400,000 and FY 76 - $5400,000.

C. Procedures

1.

2.

Identification of Problem Areas and Research Needs -
Priorities are assigned based on military needs.

Specific Actlions to Abate and Control Noise.
a2, Control basic deaign.

b. Muffle,

¢. Imsulate.

d. Baffle,

e. Warning signs.

Procedures for Coordination with Other Federal Agencies.

a. Routine liaison 1s maintained with Alr Force and Navy:.

b. Selection and dissemination of pertinent publications.

D. Future Program Proposals and Objectives ~ See above listing
of projects (Future programs would be revised to comply with
future Federal legislation).

Fiscal

A. Current Program

1.

2.

T A AT i b K A e e =

See sbove listing of projects.
The number of personnel engaged in sound contrel work

is estimated at one man year per $40,000 expanditure,
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Regulation and Certification

Army regulatory documents are:

1. Sectdon TII of Army Regulation, AR 40~5, Hearing
Conservation Program,

2. HEL Standard S~1-63B.

3. TB Med 251.

Compliance with these documents is mandatory within Army,
(Copies of these publications are enclosed for your

information).
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L. INTRODUCTION

1. The data contained within this standard reflect the official position of
¥ — . H o .
the U.S. Army Human Engincering Laboratories and supersede all other data
from these laboratories pertaining to the subject of this standard,

2. Human Engincering Laboratorics (HEL) standards are issued for use by
the major subordinate commands of the Army Materiel Command (AMC) in the
area of human factors engineering.

3. HEL standards provide guidance to the major subordinate commands
of AMC for the inclusion of human factors engineering requireéments in research
and development or procurement contractual documents.

e sy

4. HEL standards will sexrve as the basis for a humian factoxrs engincering
evaluation by the Human Engineering Laboratories in accordance with AMCR
10-4,

II. SCOPE

1. ‘This standard establishes the maximum noise jevel permitled at
personnel occupied spaces of equipment designed, developed or procured by
AMC.

2, This standard estaklishies the testing requirements for determining

“eonformance to the maximum noise level permitted.

3. ‘This standard is not intended for application as an industrial standard.
Its use shall be limited to military cquipment.

4, This standaxd is not to be considered as a hearing damage risk

criterion, . its e e s e s s
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ill. APliacnoll DOCUMENTS

1. The documents cited in this section forin a part of this standard to the
extent specified herein,

a. ASA 224.10-1953 Octave-Band Filter Set for the Analysis of
Noise and Other Sounds

I, ASA S51.1-1960 Acoustical Terminclogy

c. ASA 51.6-1960 Preferred Frequencies for Acoustical
Measuroments

d, ASA 51.,4-1961 General Purpose Sound Level Meters
2. Applications {oxr copies of these documents should be addressed to:

American Standards Association
10 East 40th Street, New York 16, New York

VI. DEFINITIONS

1. Derinitions of acoustical terms that <o not appear in this section are in
accordance with ASA §1.1-1960.

2. Decibel {dB) Reference Level is 0.0002 microbar,

3. Impulse Noise is a non-periodic variation in atmosphoric pressure
wlich may compietely be deseribed by its pressure vs time history. It'has 2
positive pressure eavelope duxation of Jess than'1, 000 milliseconds and 2 peak
te root mean square value greater than 10 dB. '

4. TPositive Peak Sound Pressure Level ig the highest instantancous pressure
achieved {expressed in d3 or in P51).

S. Positive Pressure Duration is the time requived for the pressure wave to
rise to its first positive pealk and to return momeatarily to ambient.

S Tyt i iAo,
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Hisl Standaxd . cwll
6. Positive Pressure Favelope Duration is the time required for ihe
pressure wave to rise to its highest positive peak and o decrease to and resiain
20 dB below this highest peak.

7. Small Arms - all arms, including automatic weapons, upto and including
caliber .60 and shotpuns,

8. Steady State Noisc is a periedic ox random varviation in atmoespherie
pressure at audible frequencies which has a positive pressure cnvelope duraticn
in excess of 1,000 milliseconds .

V. GENERAL REQUIREMENTS

1. Equipment operating, training, or maintenance tasks shall not require

personnel to be exposed to noise that exceed the levels spzcified in Tabla ler

2 and Figure 1,

2. Noise reduction principles and techniques shail be applied to the equip-
ment to achieve a minimum noise level at personnel occupied spaces,

3. ‘The degree or extent of application of noise recduction principles and
. techniques to equipment shall bhe determined by the procuring activity,

4.. Noise reduction shall not be accomplished by specifying car protective
devices as mandatory for use by system p2rsgnncd unless:

a. The cost of reducing the noisc level Lo or Ielow the noise levels
stated herein is prohibitive,

b. Systems effcctiveness is degraced by reducing the noise level to ox
below the noise levels of this standard,

5. The provisions of paragraph 4 (Section V) shall I detcrmined by the
procuring activity.
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hitn Standard S-1-6353

VI. STEADY STATE NOISE RﬁQUIREMENTS

1,

An octave-band analysis of the steady state noise produced by the
cequipment shall be made. The analysis may b2 made using the commercial
frequencies (ASA Z24,10-1953) and their rospecrive noise levels (Table 1)

or the preferred frequencies (ASA 51.6-1960) and their respective noisc levels
(Table 2).

TABLE 1

Maximum Steady State Noise Level for Army Materiel Command

Equipment

{Commercial Frequencies [ASA Z24,10-1953) )

Octave Band Limits Center Frequency Noisc Level
(cps) {eps) {<IE)
37.5 - 75 53 120
75 - 150 106 115
150 - 300 212 109
300 -~ 000 425 101
600 -~ 1200 850 93
1200 - 2400 1700 c9
2400 - 4800 3400 89
4800 - 9600 6800 91
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TABLE 2

. .
= -'-"]'J-'UJi)
)

. |-
Maximum Steady State Neise Level for Army Materiel Command Equipm‘lcnr ‘

(Preferred Prcqucnciﬁs [ASA 81,6-19601 )

Octave Band Limits

Center Freguency

Noise Level

{cps) (cns) (dB)
44 87 63 119
87 - 175 125 114
175 - 350 . 250 107
350 - 700 500 99
700 - 1400 1000 91
1400 - 28600 2000 §9
2800 - 3600 4000 89
5600 -11200 §000 91

2. A steady state noise level reading at cach octave band shall be

-.determined for the.following situations and combinations thereof; to be taken at
thé head position of: ‘

. a. Each operator position under all normal operating conditions ,

b. Each instructor and traince position where training is conducted.

c. Each maintenance personne! posirion where maintenance is con-

ducted with the equipment operating.

+ d. Note: Personnel will not be used in these positions during the
measurement program unlcss it is essential to the conduct .

;ﬁ%‘-‘ﬂwm_—‘ P

of the test.
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liizL Standary o-1-03b
3. Where personnel othesr than an operator, instructor or maintenance man
may be present in or on the equipment, readings shall be.made at representative
positions occupiced by these personnel in accordance with the conditions c.\prcs:,ed
in paragraph 2 (Section VI}.

|
4. The sound level meter and microphone used to measure the noise leyel,
including calibration requirements for each, shall be in accordance with
ASA S1.4-1961. The octave band analyzer used shall meet the requirements

of ASA Z24.10-1953.

5. When pure tones, or narrow hands of noise, are present in any octave
band, the sound pressure level of that octave band shall be reduced from the
level shown in Tables 1 or 2, by 5 dB for {requencies above 1,000 cps and 10

dB fox the frequencies below L, 000 cps.

6 Where the steady state noise level exceads ihat specified in Tabies 1
or 2, the distance from the source at which the noise level is equal to or
below that specified in Tables 1 or 2 shail be determined.

7. At the discretion of the procuring activity, provision shall be made

for operation of the cquipment [rom the distance at which the noise level is
equal {o or below that specilied in Tables 1 or 2, ;
|

8. When the noise level of the item of equipment exceeds that specified

in Tables 1 or 2, the equipment shall I= conspicuously marked as foliows:

"Warning, ear protection requircd within fect when cquipment is
operating. " The numbcyr of feet spocified in Tn the warning will be the result of

measurements made in response to paragranh 6 (Section VI,

9, The warning marking specified in paragraph § (Section V1) shall ke
legible from the distance determined in paragraph 6 (Section VI).

10. Where the equipment steady state noise level exceeds the limits of

Tables 1 or 2, training, operating, and mainienance manuals, both preliminary
=] &b
and firnal, will cite the warning and distance stated in paragraph 8 (Section VI),
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VII\ IMPULSE NOISE REGUIREMENTS

1. The impulse noise limits expressed in Figure 1 are the criteria of
acceptability for small arms. Other weapons which fall within the limits of
Figure 1 are acceptable, Weapons larger than small arms that do not meet
the limits of Figure I must be reviewed fos: adequacy on an individual basis,

2, Tobe acceptable, positive peak sound pressure level vs, positive
pressure duration shall be below limit "A"'of Figure 1 and positive peak som}:d
pressure level vs, positive pressure envelope duration shall be below limit "B".

3. Where positive peak sound pressure level measurements are made in
pounds per square inch (PS1) Figure 2 shall be usad for conversion ro B,

lso ] 1 fd bt it 1 . 14 e 1 It i Ay i | I S )]
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Limit "8"
Posifive  Pressure

Limit "A"
Positive Pressure

Ty e T

Peak Sound Pressure Level (dB)
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Fig. 1, Maximum Acceptable Impulsc Noise Paramecters for

Army Materiel Command Small Arms
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4. For measurement purposes, shoulder fired ox hand-held weapons will
be mnounted with the barrel at least <0 inches ahove and parallel to the ground
and with no large reflecting surfaces, including persennel, closer than 30
inches to the muzzlc or the transducer. All other weapons will be measured
in the physical position and in the system location rrom which they are normally

[ired.

5. Three pressure vs time histories shall bz made of the impulse noise
produced by the firing of three rounds, one round at a time.

6. The average of the three pressurce vs time history measurements will
be determined. The average of the three measurements will 10 sufficient if
the positive peak sound pressure level does not vary more than ¥ 1 dB. Ten
measurements will be averaged if this tolerance is excecded. ‘

7. Pressure vs time histories shall be obrainad using an oscilloscopa and
a transducer possessing the following minimum requirements;

a. Amplitnde distortion - less than 1.5 dB at the pressure beoing
measured,

-b. Ringing and avershoot - less than 1.5 dB at the pressure being
measured,

¢. Rise time - 10 microseconds or less at the pressu're Ixing
measured.,

8. Two of the three pressuxre vs time history measurements shall be made
as follows: one at an oscilloscope sweep speod of 30 microseconds/emaand one

at 1 millisecond/cm sweep speed.

9. The transducer shall be placed at the point, relative to the weapon,
where the left ¢ar of a right handed shooter or aperator would be positioned.

10, - Transducexs shall be oriented at an angle to prevent a pxessure
increase due to reflection on the transducer face.
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S, COMa. NMICATIONS

1. Where continuous parson to person (non-clectrically aided) com-
munication of information is a system roequirerment, the steady state noise levels
should not exceed those expressed in Tables 3 or 4, '

2. Measurements shall be made in accordance with the requirements of
Section VI paragraphs 1, 2a, 2d and 4,

TABLE 3

Maximum Stcady State Noise Level for Non-Electrically Aided
Person to Person Communication

(Camunercial Frequencies ASA Z24,10-1938)

QOctave Band Limits Center Frequency ' Noisec Level
(cps) (cps) (1))

37.5- 75 53 79
75 - 150 106 73
130 - 300 212 €S
306 - 600 425 g4
600 - 1200 8§30 62
' 1200‘ - 2400 1700 | ‘ 60
2400 - 4800 3400 58
- 4800 -~ 9600 6800 ‘ 57
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TABLE 4

Maximum Stcady State Noise Level for Non-Electrically Aided
Person to Person Communications

{Preferred Frequencies -ASA S1.6-1960)

: 1
Octave Band Limits Center Frequency Noise Level

{cps) - (cps) . (dB)

' ‘ j

44 - 87 63 - 77

e S

87~ 175 _ 125 ?4

, : ' S

175 - 350 | , 250 67

: i

850 - 700 500 . 63

700 - 1400 | 1000 6

1400 - 2800 © 2000 59

2500 - 5600 4000 58

5600.- 11200 8000 57

. Ii. NOTE

: 1. Technical guidance concerning the provisions contained in this standard
© may be obtained from: ‘ .

- Acoustical Rescarch Branch
Engincering Rescarch Laboratory

U.S. Army Human Engincering Laboratories
Aberdeen Proving Ground, Maryland,
11
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Headquariers, Departinent of he arly, Washinglon, .C.
25 Iunuary 1965
Parageaple Iage -
L LT £ PO ) 1 ‘
Important fuets relating to noise and ita effect on e €Armnnens e seeman TV 2, 1 :
| T LT P IR ARt o
Essentials of s hearing conservation progrant. .o o.. ... :’ b 3
IIagnosis. cwsemaccmeccmcmmcna e [} 7
Health etueatinn, supervisinn, and discir ki
The 1esliNE F00M e u v e cee e vrmcm oo e me 7
Special assistanee o ooooaan 5
1}

ApPpendiX. s ceiemcamauann.

1. Introduciion. a. It has lonz heen recognized

".that continuing exposure to loud noises may result

inpermanent impairment of hearing, which may affeet
eombat efiiciency and which is a recognized physicai
disability under many laws in this country, That
this is a disability which can, in many instances, be

_prevented, hins been likewise well established.  Sur-

geons of military organizations and indusiriud
physicinns in the employ of the Armyy should, there-
fore, be fumiliar with the effect of noize on hearing
and with measures which will prevent loss of hearing
from such cause. It is the responzilility of these
medival ofiicers nni only to be familiar with this
subject but to identify noiss hazards which may
xist in the eavironmient of personnal for when
they have health responsihilities, and o inhiste
hearing conservation programs when indicated,
b. This Dbulletin  summarizes seme hnporoint
fnets relating 1o noise and its eficet cu the ear. and
outlines the essentinl features of o preventive pro-
gram which has as jts aim the conservation of hear-
ing. Its purpose is to alert medieal officers und other
physicians i the Army to this problam, and pro-
vide guidanec in those eircumstances where a
problem of potentially hazardous noise exposure
exists, cither among military or civilisi personnel,
‘.llhou«h the problem is 1mporumt among both
military and eivilian pesonnel, it hus heen beticr

“Tlis publicaifon supersedes T MED 237, 11 May 1524,
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recognized in industrialiype installntions amploying
civilians. Heering conservation programs have heen
in operatien in some of these installatinus for years,
Any orientation of this documont towsrd suzh
inatallations is not {o he construad 23 emnhas
the imporiance of the progeom amenyg eivilizn
employees glone.  Buch arientation is merely
refiection of exgerience 1o date.  Che prineipics
and niethods epply equally well to military organi-
zations,

2, Imporiznt F:*.cts Relating to Noise nnd it
Efwer oo the Hop e Nl :
fis vibien
ponnaliy i3 L
Under cesiain con

elnniemn,

ag 00-\
any undesired sound., How
canabie of hoine hoeard and
mitied tn the eay through air,
:inn:. 'n‘s. mey I::ju‘:c e pendips o

PETATRTON

SATITIEN Ll Oy uLii'.L: :u'.o": [ h....--‘.n.;
oh whother any given sound may he s
hearng, Uhese fre Tequeney and e
Zaciors dnciude the neture of the zound
or steady, inlermitient or continuausi; ke lengzh
of exposure of the ear to the sound;end the relative
sensitivity of the ear (e below).

b, Hoearing loss eaused by nolse may be tomparary
or parmanent,  Permanent hoaring loss from en-
posure 1o loud neise is generally the result of damnge
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¢. The cars of some individuals wre more easily
. injured by noise than are the ears of others. Further,
noise usually causes niore impairment of hearing
for high-pitched tones than for low-pitehed tones;
and, in the beginning, most of the Impairment is
above the pitch ranges 1mpmt'mt to the under-
standing of speech. Therefere, early damage is not
noticed by the individual, Detection of losses in
these ranges by the physician is important, for
these lossos may be regarded as danger signs of
potential further hearing losses.  Continued exposure
will cause progression of damage including invalve-
ment of the speech frequencies which, if allowed
to reach an advanced stage, will cause severe handi-
cap. Deafness caused by noise can be prevented
by reducing te a saielevel tne intensity of the sounds
that actually reach the inner ear.

d. In many instances where injuriously loud
noises are associated with an individual's occupa-
tion, the intensity of noiic¢ cannot be reduced to &
safe level by any practical method of “sound treat-
ment'* of walls, machines, and the working environ-
ment.,

"~ e. Wearing cotton in the ears does not generally

sufficiently reduee the amount of noise reaching.

the inner car. Several kinds of car protectors are
availabie, which when praperly fitted and worn,
reduce meny injuriously loud sounds Lo o level safe
for the inner ear. The Army Medical Service pro-
curcs and jssues enr plugs which have heen demon-
sirated by tests to he effective.

F. An individual’s ability (o hear separate tones
from the lowest to the highest can be measured
acevnrately with o pure-tone audiometer, The
sound pressure level of noise is measured with a sound
level meter, and its frequency composition is deter-
mined by iseans of an octave band analyzer,

3. Definitions. . Loudness is that attribute of
an auditory sensation in terms of which sound may
be ordered on a scule exicnding from sl w lvad,
Loudness depends primarily lpon the intensity
of the sound stm@ulus.

b. The decibel (db) is a term borrowed from elec-
trical communication engineering, and represemnts a
relntive quantity. When it is used te express noise
lovels, a reference level is implied. Usually, this
reference level is a sound pressure of 0.0002 dyne
per sq cny, ane ean be referred to ns “0 deaibels.”
This starting point of the seale of noisc levels is
about the level of the weakest sound that ean be

2
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prossure level in o Jarge office uswi t]ly is bbL\\CLN
60 and 70 decibles,

¢, Pitch is that attribule of an auditory sensation
in terms of which sounds may he oedered on a
seale extending {rom low to hich, Piteh depends
peimarily upon the frecquency of sound stimulus,

d. Tone is an acousiie stimulus whose pressure
veries in a perieelly periodie manuer. If there is
enly one component whose pressure varies in o
simple sinusoidal mauner, it is termed a “pure
tone;" if it is apalyzable into several such compo-
nents, it is termed o “complex tone”

e. Noise in the most general sease is defined os
anry unwanted sound, be it pure fone, a complex of
tones, or unwanted specch or musie,. The term
neise s usudliy applied, however, to suynds that
have a complex eharneter acousticzlly: f.e., con-
taining a large number of separatc frequeney comso-
nents that extend over a wide range of frequencios
and which are poi normally genersied to eonvey
meaning or information.”

. Steady noise is noise that does not signifieantly
change in level or speciruny,

g. A spectrum of sound is the pattern of the dis-
tribution of energy or sound pressure prosent at
different points or areas along the seals of audible
frequencies. It is conimon praciiee to measure the
speclrum of o single complex sound or naise by
menns of filters that extend over nn aren along the
frequency seale that is one octave in width; ie
the band frorm 1350 {o 200 c.p.s., 300 to 600 e.ps.,
JC0 to 1,200 ¢.p.s., ¢le. The results ol o speetium
analysis made with cetave band flers s enlied
the eetave band speetram of that aoise.

k. Dmapulse or jmpact noise fa claraierized by a
sharp rise in intensity followed by a ranid docline
in intensity, such as that produced by gun five, It
can not be measured necuraiely wiih an ordinary
sound level moter,

7. The audiogram is a record of the individual's
Saring sensiviviy o cach e Jor eacl of o
of pure tone test [requencies. The mensure .of
hearing sensitivity is the fudividual's threshold of
hearing, whish is tho lowest intensity of o given
tone that he Lears.

7. The audiometer is the instrument used 1o
obtain an nudiogram.

I, The henring level of an enr at a specified
frequency is the anount, in decibels, by which the
thresholed of pudibility for that ear exceeds, or is
lass than, the standard audiometric thresheld.

shidiaod
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Whe prevention of hearing loss flwn espusuie o

neise involves the coordinated application of

-engincering contral meassures, personal proteetive

measures, and medical control measures, supple-
mented Ly health edueation, supervision, and dis-
cipline of personnel. Yrherever feasible, such a
program should be preceded by a noisc survey.
THowever, the institution of a hearing conservalion
program is indicated in the absence of a naise survey
whenever persous have difficulty in communicating
by speech while they are in the neise area, heur
noises or ringing in their cars after working in the
noise aren for several hours, or have temporary loss
of hearing that muilles speech and ceriain other
sounds alter several hours of exposure to the noisc.
In cerlain borderline cases, however, o noise survey
is & prerequisite.
a. The Neoise Survey.
(1) Noise mcasurgment. An assessment should
bo made of the location and extent of

noise-hazardous arcas and peraonnel ex-

posure. At all locations where neise males
it difficult for two persons with good hear-
ing to converse al close range, tests should
be made with a sound level meter, if
feasible. The average overall level is
determined by several meter readings made
st ench loention. In general, where it is
neeessary to shout in order to be heard
intelligibly at o distance of 1 {oal, the noise
level is at Jeast and prabably well over 90
db. Because steady noises {ram dificrent
sources, which vary in their composition
and spaetra, are related to the praduction
of hearing loss, it is essential in conducting
& survey thet the noise be analyzed. This
can be done by usa of the actave band an-
alyzer with the sound leve! meter. Noise
levels chould be_measured at the approxi-
mate position of the worler's morc exposed
ear, Repeated measurémenis should be
mnde to take account of variations in noise
levels produced by changes in operating
schedules or work procedures. TEqually
important in assessing noise expesure is the
manner in which the noise is distributed in
time throughout a typical workday.
Whether the noise is continuous or intes-
mittent, stendy or impulse, should be
‘detérmined -during the survey sinee these
characteristics have an important bearing
on the question of hazard in a given noise

TAGO Tal3A
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(2)

aoddatiof, St arens  eod o operations
common o many installations which
ushally - are sources of hazardous aoise
are the inferiors of tanks, personuel
enrviers, and truck cabs; ficld electrical
generalor sels; machine shops; carpenter
shops; sheet-metal shops; engine repair
and testing shops; weapons-firing vanges;
any aren where nir-driven tools are used;
aireraft in operation on the ground and
in flight; and aireraft engines operated
on slands.  An invenlory should be kept
of all hazardous noise aveas. A suguested
format for recording the data gathered
from the noise survey is available from
the Commanding Cificer, U.S, Avmy En-
vironmental Hygiene Ageney, Edgewood
Arsensl, Md. 21040 ‘

Nuise exposure and hearing conscrvation.
‘The current knowledge of the relationship
of noise exposure to hearing loss does not
permit esiablishing definitive standards
demarcoting safo and hazardous noise
exposure. It is possible, howaver, to point
to cerlain noise levels that indieate when
it is advisable to initizie hearing consorva-
tion programs. If the noise analysis
revenls levels far the varlous octave bands
in oxcess of those listed in table I the
initintion of a hearing couservation pro-
gram i3 indicated: -

Talbile T

Octave band in cps 150~ 300-! 600~ 120'0-_‘3'!00-'-5500—

300 | 600 1200 I-:-.oo 8GO 15500

Sound pressure level

in db

‘g2l 85 &3 S5 &5 85

These Jevels apply to exposwre to relasively
stendy broad-band neises with relatively
fint speetra (noises having about equal
peak lovels in 2 or more octave bands), and
do not apply to impulse or ntrraw-band
noises. Far pure tones and narrow-band
noises the presence of which is indicated
by relatively higher (5 db or more) levels
in o single octave compared to adincent
bands, the levels at which a hearing con-
servation pragram should be initiated ave
5 db less than those In table 1. In the

shsence of octave Land analysis, heaving.
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inall areas where the overall noise intensity
is 00 db or greader, il damage to tho car
is to be prevented.

(3 Tmmdse noise. It appenrs that z\,p...-tcnl
exposure o impulse noise exceeding 140 db
could result in significant loss of hearing in
some Individuals. Dats obiained on the
firing of small arms indicate that exposures
{0 noise levels in excess of 140 db result
upon firing any of the common small arms,
The wearing of adequate ear protective
devices by all personnel so exposed is
mandalory i damage to the cor is 1o be
prevented.  laxposure of personnel to
impulse noise bhelow 140 db may also be
hazardous to somie very schsitive cars,
depending on the extent of such exposure
and the intensity of the neisa. W..m sush
exposures exist, a determination of the
need for ear protection should be made by
competent persons based on these factors.

b, Ifngineering Contrel Measures. The environ-
mental control of noise exposure moy involve the
solution of complex noise reduction plOb]CmS.
Many such projects should be undertaken only with
the help of acoustical engineers or econsultanis in
noise control. The following methods of neise
coutrol are mentioned, however, sinee thay may
feasibly ke applied {o ceriain situations: reducing
the amount of noise produced by the source, re-

~ducing the amount of noise teansmiticd through

air or building struetures, and revising the operating
procedures.  Examples of noise souree reduction
include: substituting new equipmeont for that now
in use, periodically performing repairs to and prop-
erly maintaining equipment, and making ehanges in
processing methods, I‘\'nmples of reducing nolse
transmission include: inereasing the dizranee between
work areas amd noise sources, pzo\um.-r acousiicnl
barriers between work areas aped noise sources,
reduecing  reverberalion by sound- trmting WOork
ares room surfaces, and instailing vibradun isolation
mounis under equipment. Examples of operating
procedure changes inelude: providing acoustical
observation booths, providing sound-isolated remote
control puositions; changing job snlxcc.ules, and ro-
{ating personnel.
e. Personal Profective Measures for Personnel nol
on an Fleelronie Communicaiion Ncheork,
(1) These consist of wearing ear plugs, car
mulfs, or both. Whichever deviee will be
worn consistently by the exposed indi-
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in their selection,  In exposures th ex-
tremely  high  steady-state noise  Jewvels
(12G b nnd above), pluzs snd z.ml“:. musn
be worn logether, :
Well-desizied and progerly Gited cor plugs
or car mufis will provide attenuation of
noise reaching the inner car of fvom 15 db
in tiie lower frequencies to 35 dby in che
ligher frequencivs. Wearing car plugs and
ear nulls together, however, does not
provide attenuation equal to the sum of
that provided Dby wearing car plugs or
car mufis separately.  The comibinadion of
plezs and mufls provides from 35 db to 10
db nojse atlenuation at most frequencies.
Regubar use of ear protective devices is
mandatory for ru! individuals cynpos cc! o
noisz in excoss of the lovels outlined in
af?) and (3) a2 bo\‘\ Little dl.l.‘,ult) is
c\'pr-r:cnccc[ by persons with noquat hear-
ing in understanding apcccl: whei ear pligs
or mulffs are worn ii the voice is ralsed
slightly above the level of ordinary con-
versation., Actually it is easier for a porson
to hear and understand auditory sizunls,
siiech as speech, in o sufficiently noisy
envivenment with ecar proieation than
without it. A simple demonsinijon may
be useful in discussing this problem with
other personunel.  Put the tip of a finper
frnly into each ear canal while conversing
in 0 noisy environment, i

It will be noied
that conversation can be understood more
easily.

Properly fitied ear plugs will not o
dainage to the normal ear eanal i ear plt
apa kept reasonably clean. Phizs s‘mhh

fitled individuaily for each car nmls
medieal  suparvision,  Oreasicanlly o
separate ear eaual In the szme individ
will require plugs of w didesea siee. A
good =seal hetween the enr phie and the
enr canal is also very imporint so that

no leak develops. Some inidal discomiort

may be noted with a good seal. I eor
muffs are chosen in preferenée 1o eur
plugs, the headband must be properly
adjusted 1o insure o snug i1, When eye-
glasses are worn with ear mufls it s
important that the fange of the mufl fits
well around the temple of the chisses
beenuse even a sall “leak” witl compnletely
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plugs e e work fouse as a result of
talking nnd chowing,  Therefore, they
amusl he reseated from time to time during
the workday. The best ear proteclor is
one that is worn. Personnel must be
impressed with -the importanee of ear
protection, because heaving dumage be-
comes worse every day of exposufe.

L4y Listed below are the ear plugs available
through medical supply channels:

(2) Plug, Iinr, Noise Proteetion, (size),
24s. (V-51-R)},

7. T8N 6515-604-7858 Exira small
2. T8N 6515-209-8290 Smnll

8. TSN (515-299-8289 Mcdium

4. FSN 0515-200-8288 Large

&. T8N (515-064-7830 Exlia Large

(5) TSN 6515-082-2675 Plug, Ear, Neois
Proteetion, Regular, Triple Flanze, 21s.
(Plastic Sterilizalile).

{e) TFBN 06515-082-2670 Plug, Lar, Noise
Protection, Small, Triple Flange, 2is.
(Plastic Sterilizable).

() TSN G515-721-0052 Plug, Ear, Noisc
Protection, Cotion, Impregnated, IMs-
posable, 100s.

(¢} TSN 6515-200-8287 Casc, Lar plug, 121,
(This case holds one pnir of any of the
above mentioned ear plugs.)

(5) Listed below are’ the car mufls’ available
through regular supply channels:

(o). TSN 4210-861-3612 Aural Protector,
Sound, High DPerformance, WNoisefoe
Nierk 1, Mine Safety Appliances Co.

() ¥SN 4240-991-1910 Auvral Protector,
Sound, High Perfermance, M238,
Willson Co.

(&) FSXN 4240-226-00iG Aural Protectar,
Sound, Tligh Performance, M1203,
American Optical Co. .

{d) TF3X 1210-830-GG30 Aural Protector

* Bound, High Performance, M194A, David
Clark Co.

d. Medical Conlrol Mcosures.

(1) Preemployment or preassignment hearing
evalualion. o

{a) Audiograms should be made a part of the

_breplacement  physical examination,

TAGO 7313-A
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mont. In nutitary unils, the dutice
associntad with ceriain MOS numbers
involving exposure to hizh noise levels
and presssignment evaluations should
be undertaken for all so designated.
Audiometric  tests should be made
by adequately trained personnel, (A
cowrse of instruetion in  audiometric
testing is given at the Army Audivlogy
and Speech Cenier, Wnller Rleed Army
Medieal Center, Washington, D.C.
20012).  This baseline or reference
audiogram should be made at least -0
hours after the last exposure to high
intensity noise. TFor the purpoeses of o
hearing conservation program, only air
conduction tests are raguired. An andig-
gram is made by presenting pure tones of
varinble [evels of inteusity antil each
tone Is barvely heard. This is the thresh-
eld for cach tone. QOnly one ear is

tesied nt a time, although both eats are

" covered by carphones whichi serve to
reduce the cifects of room noise, Ree-
ommended lest frequeneies are 230%
500, 1000, 2000, 3000, 4000, €020, and

~ 8000* cycles per second.  An sudiogram
may be considered within normal lmily
if there is no hearing loss in excess of
15 db at any one of the frequencies
tesled.  Audiograms showing loss iu
exeoss of 13 db at any one or more of the
{est frequencies, bue no greater than 20
div, are encountered irequently if tesling
condilions are not propor.  "These find-
ings may or may not be significant, but
such audiograms should he repertzd,
Losses in coxeess of 20 db indicute the
need for referral Lo s physiclan for
otological study of the individual, A\
suggested format (Hearing' Conserva-
tion Dzta Card fur recording thc reaalis
of the audiometric examinalion and
other pertinent hearing conservation
datn is available from the Commanding
Officer, U8, Army Iavironmental Hy-
aiene Ageney, Xdgewood Arsennl, Md,
210-10. .

*Teata &t these Frenuehcivs ara opitlonal anel genzeally will not L conr

ducted unless o sprelhis sequirenwnt existy,  Additinnally, few rosas are
aulliciemly Irraiubed 10 conduct valid tests in (o 230-eyclo Irequency.

1424
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be checked at loast once i week, by tests
made on several young persons who have
no history of previous car disease or
hearing loss. Such a procedure not only
checks tlie accuracy of the instrument,
but also the cffeetivencss of sound
isolation in the test roum. The average
threshold for these individusls should
be within 10 db of the zero of the instru-
ment al ecach test [requency. Failure
to oblain sueh a result indicates either
incorreel audiometer cnlibration or ex-
cessive room noise, or both. Itisrecom-
mended that the audiometer be
calibrated periodically (at least semi-
annually} Ly appropriaie medieal equip-
ment repair fneilities.

I sny vanneoe i TR e
ab this time, the worker should be re-
moved from the high intensity neise
aren regardless of the protestive meas-
ures which have been employed; sinee
this may mean that' the individunl is
highly suseepiible to car danage. If no
eignificant change in hearing acuity is
noted, subscquent audiozraing should be
made approximaicly every 12 monthe.
Personnel exposed to excessively high
noise levels {e.g., gun erews and weapous
instruetors) should be tested nore fra-
quenily, These audiognuns should be
made at least 40 hours afller the last
exposure 1o hazardous noise. This
{ime Interval will allow for seif correction
of any temporary hearing threshold

(2) Criterda for assignment to hazardous noise shifts,
duly. () In ol cases of suspeated altered hearing

(e) Assignment to hnzardous neise duly acuity, not less than thres aundiogrnms
shall be made only if the loss of hearing should be made under similar conditions
in at least one ear (the betler onc)— on different duys, and al the same time

I. sverages in the spoech range (300, 1000, of day, Lefore considering the aitered
and 2000 cps), approximately 20 dbs, hearing neuity as valid.
or less, or {c) All personnel shouwld be encournged to
8,5 Jess than 50 dbs at the 4000 cps fre- ‘ report for evaluntion if sympioms of
quency. progressive hearing loss or- progressive

(b Even i the better ear is normal, assign- tinnitus devalop.,  This s imperative
ment to such ‘‘noise exposure” duty sinee timely nctisn may prevent a
shall not be made if the loss of hearing permanent hearing loss.
in the other ear {Lhe poorer one}— (4) Disposition of personmel with progressive

1. averages in the specch range (500, 1000, hearing loss.
2000 ¢ps) 30 or more dbs, or (a) If on any of the followup nudiograms, a
2.is 65 dbs or more at the £000 cps fre- .notable progression of houring loss is
quency. discovered (13 b in any one frequeney,

{c) Puthology of the inner car resulling or 10 db in {we or move [requencies, as
from noise exposure is considered as o compared with a preplacement audic-
“type of acute or ehronic ear discase and gram or mosl recent anpual audiogram),
thus justifies assignment of the FI3 pro- the person should be referred withoui -
file, as specified in appendix VIIL, AR “delay to the local ENT faciiity so that
40-501. ) ~an organic reason for the prograzsion,

" (8) Perfocic hearing cvaluation. such as middle enr infectian, may bLe

{a) RRout jne periodic audiograms made on all ruled cut. If there is evidence that the

personnel working in arcas haviug hizgh
intensity noisc arc necessary to detect
beginning thanges in henring acuity,
since tho individunl may be unaware of

loss is noise-induced, the person should
be imuncdiately’ relieved of all duties
that may require further exposure o

s H H H r S - F—
injurious nelse levels. Tho audioprom

should then he repeated aiter an addi-
tionnl 24 hours or more for verification,
thus allowing a total of at least 50 hours
for roversal of any short-tdurntion tem-
porary threshold shift, .

“any hearing change. The fisst periodic
nudiogram shoulid he made at the
beginning of the warkday, approsimately
60 days after the beginning of the
worker's exposure to high nelse levels.
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et -pnaudiogmin, the person should
be relieved of his *‘noise exposure’’ duty
for a minimum of 7 days, and should be
retested at that time.  If this T-day test
reveals hearing still neceptable for hae-
ardous noise duty {(2) abave), the es-
sentials of hearing conservarion should
be reviewed with the person, and his
personal proteetive devices should be
refitted.  He may then be returned o
duty. :

{e) If the test at the end of the 7-day period
reveals hearing unacceptable for haz-
ardous noise duly ((2) abave), the person
should be relieved of 21l duties that may
involve further expasurc to injurious
noise for & minimum of 30 days, If at
the end of this period the hearing has
not improved to acceptable levels, the
person shouid be permanently removed
from any duty exposing his ears to
injurious noise levels. If this 30-day
test revenls hearing acceptable for haz-
ardous noise duty, o roview of the
essentials of hearing conservation should
be made with the person, and his per-
sonal protective devices should be re-
fitted. Hemay then be returned {o duty.

5. Diagnosis. Hearing loss eaused by noise is
difficult to dilferentinte from {hat resulting from
such other factors as systemie disease, toxicity from
infection, cflect of drugs, and presbycusis. Al
reasonable metinds of differential diagnosis should
be used before establishing the dingnosis of hearing
loss eaused by noise, This includes o careful in-
vestigation of the worker's history with specinl
reference to any previous hearing tests, n general
phiysieal exarnination, aceurate pure tone bone and
pir conduetion awdiometric tests, amd complele
speech and diserimination tests: Trained personiel
under the supervision of a physician or & qualified
audiologist may measure hearing. ‘Uhe physician,
however, is responsible for determining and
evaluating the degree of henring loss,

6. Iealth Education, Supervision, and Discipline.
Thig is one of the most important features of o
hearing  conservation program, eospeeinlly when
aeliance is to be placed on the use of personal pre-
tective devices, Dersonnel so exposed should be
tuught the nature of the hazard from noise, how to

-
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tie integrated with a continninges program of ehethae
Job supervisian,  The supervisory and comiwnnsd
personnel should be fully indoctrinated . i) the
zeneral, aspeets of the preveative program] nd
charged with approprinte responsibilities to iesure
its suecess, including diseiplinary action if required,
. '

7. The Testing Room. Hearing tests should be
made in o room lecated in as quiet an enviranment
as possible. T'he room should be readily accessible,
preferably  away from  outside walls, elevators,
heating and plumhbing noises, waiting rooms, and
noisy hallways. The noise levels within the' resting

room should not execed those stated in Lhe appendix,

Where enough persons require sudiometric! testing
to warrant the expense invelved, the acquisition of
a prebuilt audionictry booth, or the construction
of a special testing roam may be justified,

a. Prebuill Andivnctry Dooths. Prebuilt' aundio-
metric testing wooths usually are more salisfastory
and may he less expensive than either speciaily
construeted rooms’ or sound-treated vooms. The
following standard audiometric testing booth is
available through medical supply channels: F3N
6515-005-9600 TBooth, Audiemetrie examination,
Left-hand or Right-hand door, Prefabricated.

b. Special Rooms.

(1) Such roowmns should measure oe least § ~ 8
feet in plan and have some means of
ventilation that does not reduce the ofi-
cieney of the sound iselation. This is a
difticult proflem and the following maeti:ods
of wventilation are suggested; low veloeivy

" bailled alr duets, fans operated by door
switehes, or air-conditioning unizz with
proporly baflied ducts. IT the veurilating
equipment. 1aises the sound lovel ahave
accepinble limits, it should be turned off
during hearing tests.  The painting of
neousticnl tile ean interfere with the sound-
absorbing charncteristics of the material
and is therefore not recomimended.

{2) The heat results in sound treatment of
the testing reomy are obtained through the
services of an acoustieal engincer. If
these serviees are not available, the follow-
ing practieal methods of sound isoiniion
are suggested; alter & nuiet room has been
selected, Talse walls and ceiling of plaster-
board, or similar materinl, should be
crected within this space. The inside

[4
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be not less than G x 6 /ce 1t pian.

When the roomi-within-a-roem techninue
ennnot be employed, the inside wells ard

ceilings of the selected room should be

treated with & standard sound-absorbing
materinl, and o soft floor surfece instalied.
The door frames should be fitted with a

positive closing . WUl b i e
contains windows, ticse should Lo blosko .,

8. Specinl Assistunee.  Request for special ne-
sistanee in condueting noise survays or estrinishing
hearing conservation programns shauld bé submitiad
to The Surgeon General, ATIN: MIDPS-PO,
Depariment of the Army, Washington, D.C. 20813,
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APPENDIX

SUGGESTED ALLOWABLE BACKGROUND NCISE LEVELS FOR
HEARING CONSERVATION AUDIOMETRY ROOMS

The Amcrican Standards Association eriteria for “Background Noise in Audiometer Rooms” are os
follaws:
Talle IT
Audigmeizic 1ot requency (epa) 125 2.'.-6 &00 , 1000 1200 2000 3000 Seon

75 150 300 660 1200 2400 2400 4500

Ootave bands_ . o veeciniic oo cmcsraaccicemnnan
(EP5) eeremcmcccnecercearacarascmtanarasasran 150 300 oo 1200 2400 4800 4202 frivieied
30 40 40 410 42 47 52 03

. Maximun: aceeptable Jevel, each oclave band, in
deeibels (dbs) {C seale, re 6.0002 dyne/em?).

By Order of the Secretary of the Army:
" TAROLD K., JOENSON,

. General, Uniled States Ariny,
" Official: Clicf of Stuf.

J. C. LAMBERT,

(f)or General, United Slates Army,
The Adjutant General,

Distribution: .
To be distribuled in accordance with DA Forn 12-34 requirciments for TB MED Series.

¥r V.H. Government Printing Qflecy 2035750500
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ATR FORCE
NOISE PROGRAMS INIORMATION

The Alr Force ncise programs can be separated into
three areas for specific consideratlion. These are: (1) the
Conservation of Hearing Program; (2) research programs Into
the effects of neolse, 1lts characteristics and reductlon; and
(3) the development and acquisition of sound suppressors for
ground runup of Jet alreraft engines. Information in the
format of the request follows for these three program areas.

Section 1
( Conservation of Hearing)

1. Organlzatlonal
a. Department of the Alr Force

b. Authority

The Department of the Alr Force does not, 1in general,
carry cut its programs in conscnance with statutory authority,
but rather by prescribing regulations. Sectlon 8012, Title 10,
U.3. Code, awthorizes the Secretary of the Air Force to conduct
all affairs of the Department of the Air Force "necessary or
approprlate for the training, operations, adminilstration,
logistlcal support and malntenance, welfare, preparedness, and
effectiveness of the Alr Force, including research and develop-
ment; and suzh other actlvitles as may be prescribed by the
Presldent or the Secretary of Defense as authorilzed by law" and
"to prescribe regulations to carry out his functions, powers,
and duties under this title."

Thus, through Department of Air Force publlcations,
Executive Orders, and implementation of DOD issuances, Alr
Force programs concerning activities relating to nolse effects,
abatement and control, are established.

2. Functilonal (Conservation of Hearing)

a. The overall prcgram objectlive 1s teo assure no
impalrment of performance, health, or safety among aerospace
ground and flight crews, resulting from acoustical stresses
and to provide adequate communications capabllity, despite
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acoustical and other enviromnental conditions pecullar to
the milssiens,

b. Conservatlon of Hearing

(1) Description, The implementing Air Force Regula-
tlon (AFR 160-3, Hazardous Nolge Exposure) assigns responsibilil
Tfor the preogram and provides guldance {'or carrying it out,
Including speclfiec nolse exposure limlts; speclal hearing
tests for nolse-exposed persons; a declslon-manzgement pro-
cedure hascd on these tests, to Include criterlas for final
disposition of persons that develop adverse responses to
thelr nolse cxposures.

{2} Objective. To control the 111 elffects of nolse
that can lessen hearling sensiltlvity and cause other elffects
harmful to health, ¢fficilency, and well being.

(a) This program, which 1s designed to detect
early hearing loss, 1z effective.

(b) Because of the Conservation of Hearing
Program, perscnnel wlth hearing loss are detected early and
elther removed from nolse exposure or protected prior to the
ccecurrence of silgniflecant hearing loss, Evaluation of the
efficlency of the program ls accomplished by ccmparison wilth
statlstical data of other Federal agencies and by comparison
of the number of perscns removed from duty, invelving nolse
exposure, with the total number of persons in the Alr Force
program., Comparilson with Veterans Administration data reveals
that of the total number of persconnel recelving compensation
for hearing loss, the Alr Force comprises the smallest group.
For the year for which the latest comparable HEW figures are
available, in the 30 to 40-year group, neise-exposed USAF
personnel had less nolse-induced hearing loss than did a
comparable non-occupatlonally nolse-exposed populatlon. Within
the USAF, approximately 12,000 audiograms are accomplished each
month, wilth some 150 military -and/or cilvilian personnel being
removed from nolse exposgure for administrative or medical
disposition. The cost to the USAF of replacing a trained Jet
engine mechanic with 6 years experience is approximately
$48,000., If, through the Conservation of Hearing Program, an
incipient loss can be detected, the less of a valuable
employee, as well as signiflcant money, can be averted. It
1s to this basic end that the program ls directed.

ty
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¢, Procedures

(1) Evaluation of the environment to determine il
excesslive sound pressure levels are pregent is consldered to
be one of the first steps in the controel process or nolse
pollution. Without proper englneering evaluation of the
source, appropriate control methods cannot be devlsed. Mon-
itoring of the hearing acuity of Air Force personnel
potentlally exposed to hazardous nolse often reveals an
unexpected or previously undetected source ol excesslve nolse.
Such a disclosure cobvlously results in control procedures
belng instituted. The adminilstrative and technlelan time to
perform monltoring audiometry is therefore considered as being
indirectly related to the contrel of noilse. Alr Force Bio-
envircnmental Engineers, Preventlve Medlelne Techniclans, and
the USAF Environmental Healih Laborateries are involved 1n the
evaluation of nolse sources.

Research needs are many; however, a Tew of the
gallent propoged projects are as Tollows:

(a2) Evaluate the use of A welghted sound levels
as an Indicator of blomedical signiflicance of nolse sources
mnigue to the Alr Force.

(b) Determine the correlation of auditory loss
patterns with various types of acocustlcal Insults. The iden-
tiflcation and definition of patterns ol hearing loes, as they
relate to acoustle insults, with the Intent of predicting
characterlstics of hearing loss from knowledge of the nolse
source or vice versa, wlll result f'rom this study.

(c) Study of high frequency auditory acuity in
personnel with mild nolse-induced hearing loss, This program
18 designed to 1mprove the status of differential diagnosis
used o ldentlfy and substantlate sensory-neural hearing
impairment that results from noise and tc Investigate the
Teagiblility of initiating high frequency audiometry for
sereening individuals who are entering career fields involving
exposure to hazardous noilse,

(2) In addition to the actions, described elsewhere
in this report, which are designed to control the noise at the
source, the Alr Force controls nolse by reducing the level at
the ear canal. Protective devices {(ear plugs, muffs, helmets)
are lssued to personnel routinely exposed to noige.

*
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(3) Noise 1s classified as an environmental pollutant
by AFR 161-22, "Environmental Pollution Control." Standards
and criteria are the responsibility of the USAF Surgeon
General, whe alse Interfaces with other standards-setting
Federal and State agencles. In thig regard, the responsibilility
for interfacing with other agencles rests with fthe Surgeon
General .

(4) In-house capability is extensive. Primary manage-
ment of the Conservation of Hearlng Program rests with the
Surgeon General and his national congsultants. The USAF school
of Aerospace Medlcine conducts training and provides technleal
consultatlon, as well as belng respensible for maintalning the
Hearing Consgervation Data Repository., All Bloenvironmental
Engineers and Preventive Medicine Technicilans recelve formal
tralning in nolge-measuring egquipment, theory of sound, and
conduct and management of the hearlng conservation program.
The USAF Envirenmental Health Laboratories (Kelly and
McClellan AFBs) and the USAFE Environmental Health Laboratory
in Eurcope maintain specialized nolse-measurlng, recording and
callbration equipment flor use I1n particularly difficult problem :
areas. Some of the speclallzed equlipment used in thls program i
Includes graphic level recorders, reclprocity callbrators, :
real time analyzers, sonagraphs, and anecholc and reverberatlon

chambers.

(5) Baslc guldance to the working level is belng
completely revised to iInclude new standards which will not
only reflect the latest sclentific thinking in regard to
Industrilal type nolse, but will also promulgate standards for
infra~ and ultrasonics. Improved patient disposition guidance
and reporting forms wlll be used,. .

d. The functlon and congultation responsibilities of the .
Hearing Conservatlon Data Repository will be expanded. The |
objective of this new and improved effort is to promote a more l
efflelent hearing conservatlon program in the USAP and thus
reduce losses of valuable, tralned, and experienced personnel.

3. Fisecal
a, Current Program ,
(1) Facilitles do not exilst exclusively for conduct of :

the Conservation of Hearing Program, The total number of
Individual pileces of equipment used to monitor the environment
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and conduct audlometry and the total investment in hearing
protective devieces cannot be determined wlth any degree of
accuracy. Cost for varlious new pleces of equlipment and
devices has been determined to be for FY 72--$987,500,

(2) Current Operating Budget (I'Y 72)

(2) In addition to the cost of the items iden-
tified as equipment, direct operating costs are $509,300.

{(b) Overhead, estimated at 5Q% of the operating
budget, is $254,650,

(3) Persomnel

(a) There are 191 Bloenvironmental Engineers;
664 Preventive Medlcine Technilcians; and 1 Audiologist,

(b) Salary total. of $972,339 1s based on the
percent of time each specialty actually performs in the
Congervation of Hearing Frogram.

(4) Contracts

No contracts are 1n force specifically for the
Conservation of Hearing Program.

b. Past and Future Programs
(1) Past Programs
(a) Eaulpment Operation
FY 68 959, 687 533,777 :
FY 69 1,653,422 550,023 ;
FY 70 1,201,359 575,300
Y Tl 1,032,000 455,700
FY 72 987,500 509,300

(b} No facilities have been acquired for opera-
tion of the Congervation of Hearing Program in the past 3 to
5 wyears.

(2) Future Program Plans

(a) No facillities are programmed,




(b) Personnel levels arce expected to remailn
relatlively constant.

4, Regulation and certificatlon of nolse sources and control
devices are not a function of thilis program.

Section 2
(Research Programs)

1. Organizational (see Section 1)

2, PFunctionral (Research Programs)

a. Alr Porce nolse research programs are conducted at the
Alr Force Aero-Propulsion Laboratory (AFAPL), the 6570th Aero-
space Medlcal Research Laboratory (AMRL), and the Alr Force
Flight Dynamics Laboratory (AFFDL). The Air Force Office of
Sclentific Research also malntains programs of contracted

research.

Alr Force Office of Sclentific Research: Strategle
bombardment, tactical operations, and logistlic support are Air
Force functions which requlre the use of high performance
flight vehicles. The operation of such vehicles produces
Intense nolse from sources assoclated with propulsion systems
and from noise and pseudonolse sources assoclated with flight
through the atmosphere. This noise causes degradation in
human performance, reduced reliabllity of structural and equip-
ment subsystems, and increased mailntenance. Because of a lack
of a basic understanding of the physical behavior of high
intensity sound, ratilonal noise control and avoildance is
difficult. The Alr Force Office of Scilentific Research
maintains basic research programs aimed at achieving a better
understanding of aircraft noise generation processes,

Alr Force Flight Dynamiecs Laberatory: The Alr Fopce
Flight Dynamlcs Laboratory is conducting exploratory and
advanced develcpment work in ailrcraft acoustilces, inecluding
noise control within vehicle interlors and sonilc fatigue.
The ILabeoratory has ‘an extenglve capability in theoretical:
acoustiles, data management and analysis technlques, and
experimental methods. Alrcraft acoustilces efforits ilnelude
evaluation and predliction of sound Pileld characteristica
encountered by flight vehlcles; deslgn, development, operation,
calibration, and malntenance of acoustic instrumentation and
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data analysis systems; and aural detectabllity studles related
to quiet reconnaissance/survelllance alrcraft. The Laboratory
also malntains a number of in-nouse facllitles for acoustle

regearch.

Alr Force 6570th Aerospace Medical Research Laboratory:
The Aerospace Medleal Reasearch lLaboratory conductsg consider-
able research into all aspects of human response to nelse with
particular emphasls being placed on the study of Alir Force
generated noilse and 1ts effects on Alr Force personnel.

Air Forece Aero-Propulslon Laboratory: With the advent
cf larger and more powerful mllitary alrcraft propulsion
systems, 1t becomes increasingly apparent that approprilate
steps must be taken to alleviate the nolse problem, ZEngine
noise levels must be reduced 1n order to provide a safe working
environment for ground and flight crews, to alleviate the
problem of acoustically induced structural fatigue, to reduce
the possibillity of aural detection during combat operatlons,
and to improve the general community envlironment around
milltary air bases. In order to achieve the apparently
diverging goals of low nolse and high performance, contlinuing
research efforta to develop a better understanding of the
basic mechanisms of nolse generation are required. The Aero-
Propulsion Laboratory maintains a comprehensive propulsion
acoustics research and development program conslsting of
contracted and in-house efforts, The overall objective 1is to
develop the technology base necegsary to slgnificantly reduce
aircraft propulslon system noise with minimun assoclated
performance and weight penaltles.

b. 8pecific Programs and Research
(1) Deseription. (See Appendix A)
(2) Objective. (See Appendix A)
c. Procedures

(1) Nolse research needs and problem areas are
i1dentified through system development and operation and are
handled withln the existing organizational structure,
namely, the Alr Force Systems Command and 1ts assoclated
laboratories.
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(2) Specific actions to abate and control noise can
be determined from the required research, and 1n turn, may be
the foundation for a specific regulation. A good example of

this 1s Alr Force Regulation 55-34, "Reducing Flight
Disturbances that Cause Adverse Publle Reactions," which
regulates Alr Force supersonic flight activitles to reduce

the effects of sonlc bhooms.

(3) The research and development described above 1s
coordinated with the programs of other government agenciles
through the National Academy of Sclences, the Federal Aircraft
Holise Abatement Program, and the Environmental Protection

Agency.

(4) The in-house capability for noilse research is
extensive and therefore no impeortant preblems, likely to
arlse, relating to Alr Force operations and concern are
outside the capabilities of the exlsting Air Force research

structure.

d. Future Program Proposals and Objectives

There are no future program proposals other than the
continuation of present programs; the objectives remain
essentially the same,

3. Fiscal (Research Programs)

a. Current Frogram

(1) There are no major Alr Force laboratories devoting
thelr full resources to noise research. Nolse research
programs utilize something less than 3% of the resources of
the laboratorles having noise research programs. The real
property values of these laboratories and equipment are:

AFFDL AMRL AFAPL
Real Prop (Milllon $) 22,900 11.387 13.001
Equip (Million §) 18.427 21.806 13.612

(2) Current Operating Budget (FY 72)

{(a) Direct operating costs (see. Appendix A,
page 24).

e i T i ST T Y ettt e

Bt SO NE L ARG R PP PP 1 L SIS v e Ve



S N

PR RLE

R i Tt

HEA

{p) Overhead is estimated at 50% of the operating

budeet.
(3) Personnel
{a) Current authorization
AFFDL AMRL AFAPL

Military Ph.D. 10 27 3
01v111an Ph.D, 2 26 5
Millitary Prof. 82 8o 52
Civilian Prof, 338 ai 170
Military Non-Prof. 6 46 6
Civilian Non-~Prof. 288 70 161

Total 714 292 389

(P) Since it 1is nearly impossible to estimate
the number of man hours spent on noilse research alone, a
salary total of between $300,000 and $400,000 is gilven.
(4} Contracts

(a) About 40% of all noise research is performed
by firms and Ainstitutions on contract to the Alr Force.

(b} Funding by project ls itemized in Appendix A.

{(c} The total for the projects itemized in the
appendix is $1,255,000 (FY 72).

b. Past and Future Programs (Research Programs)

(1) Past Programs

(a) Funding
FY 68 800, 000
FY 69 904,000
M 70 992, 000
FY 71 1,337,000
FY T2 1,255,000
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(b) Facillties Acquisition
Dynamic Pressure Chamber (AMRL) $432,168

(2) Future Program Plans
(a) No facilities are programmed.

(b) Personnel levels are expected to remaln
relatively constant.

4. Regulation and certificatlion of nolse sourcegs and control
devices are not a functlon of this pregram.

Section 3
(Sound Suppressors)

1. Organizatlonal (see Sectlon 1)

2., PFunctional (Sound Suppressors)

2. The Alr Force program for the development and
acqulsition of sound suppressors has the following obJlectives:

(1) Protect maintenance personnel performing teat and
trim operatlons from sound 1ntensltles of over 135 decibelg.

(2) Eliminate the hearing damage risk for personnel
wlthout ear protectlon worklng up to eight hours a day at 2h0
feet or more from the power check pad or Jet engine test stand.

(3) Provide a communication environment inside a
frame bullding, with windows and deors partly open, equivalent
to that normally experienced in shop areas wlth moderately

nolsy machinery or in hangars used for routine alrcraft mainte-

nance when operated at 500 feet from such-a bullding.

(4) Provide sufficlent suppression so that essentially

no complaints would be expected from a resldentlal commmunity
2500 feet from the power check pad or jet engine test stand

while making up to five single engine rung per day of more than

Iive minutes duratlion between the hours of 0700 and 2200,

{5) Allow continuous around the clock operations one
mile from a residential community.

10
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b. The followlng programs have been lnitiated to provlde
demountable and portable nolse suppresslon equipment for use
during ground maintenance runup operatlons of turblne-powerad
alrerart and engines on test stands.

(1) Thirteen demcuntable AF32A-13 nolse suppressor
systems for use with PF-111 alrcraft are belng procured from
Industrial Acoustles Company, Inc., under Contract No. F33657-
£9-C-1302. The total amount of this contract, which was
awarded in June 1969, 1 $2,630,244. The first article instal-
lation at Mellellan AFB, Californila, was tested with P-111A
and FB~111 ailrcraft in July-August 1970, and the contractor ls
proceeding with the fabrication and delivery of the remalining

production units.

{2) Koppers Company is proceeding with the manufacture
of twenty-two demountable AF32A-14 nolse suppressor systems
for use with P-4 alreraft, These units are being procured under
Contract No, F§3657—69-C~1195 whilch was awarded in June 1969
at a price of $3,121,166. The first article Installatlon was
successfully tested at MacDill AFB, Florlda, In August 1970,

(3) Contract No, F33657-70~C-1154 was awarded to
Koppers Company in June 1970 for the delilvery of two AF32T-2
and ten AF327-3 demountable engine test stand noilse suppressor
systems at a price of $2,137,470. The T-2 system is for
operation with TF30, TF41, J75, J57, and J79 engines, and the
smaller T~3 system is for operatlion with only J57 and J79

engines,

(#) A sole-source contract for $87,325, was awarded
to Koppers Company in September 1970 to satisly an urgent
requirement for a demountable AF32A-19 nolse suppressor
system for use with A-T7 airvecraft. An IFB has gone out to
four firms, having acceptable technical proposals, for the
procurement of eleven additional A-19 systems.

(5) Technilcal proposals have been evaluated and the
IFB 13 about tc be released to two firms for the procurement
of fifteen demountable AF32A-18 nolse suppressor systems for
use with T~38 aircraft.

{(6) 4 Request for Technlcal Proposals was sent out to
industry in September 1970 for the procurement of demountable
riolse suppression equipment to be used at Alr Natlonal Guard
bagses. These lnclude three AF324-16 noise suppressor systems

il
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for use with F-100 aircraft and JE57 englnes on a portable test
stand and four AF32A-~15 noise suppresscr gsystems f'or use with
F-101 aircraft and J57 engines on a portable test stand.

(7) Acceptance testing of the demountable AF32A-17
nolse suppressor system installed at McGuire AFB, New Jersey,
took place in March 1971, This system was manufactured by
Indugstrial Acoustics Company under Contract No., F33657-69-C~
0890 and is deslgned for operatlon wlth F-105 alrcraft and
J75 engines on a portable test stand.

(8) Final testing of the portable A/M32A-77 exhaust
muffler and A/M324-80 intake muffler wilth a C-141 alrcraft is
scheduled for McGuire AFB in April 1671, and final testing of
the portable A/M324-78 exhaust wmuffler and A-80 intake
muffler wilth a C-135B ailrcrart 1s scheduled for Tinker AFB
in May 1971. ‘These prctotype R&D unlts were designed and
manufactured by Industrial Acoustics Company under Contract

No. F33657-68-C-0047.

{9) Future efforts during the coming fiscal year
include the provislion of additional demountable nolse suppres-
sion equipment for use wilth the F-105 aircraft and new
demountable equlipment for use with the F-15 ailrcralt.

e. Procedures (Thls question is addressed in the
previous sections.)

d. This continuing program evaluates new methods Tor
sound suppression leading to further development and ultimately
to the acquisition of new sound suppressors.

3. IMscal
a. QOurrent Program

(1) Real property value of sound suppressors and site
preparation listed by fiscal year since 1967.

F? 67 167,000
FY &8 630, 000
FY 69 3,026,500
Y 70 6,295,000
FY 71 9,924,000
FY 72 7,060, 000
Total $27,102,500
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(2) Current Operating Budget (FY 72)

ya) Dilrect operating cost (see funding by
project).

(b) Overhead and maintenance funding ls $67,138,
(3) Personnel

Salary total for the sound suppressor program 1s
$135, 492,

(4) Contracts

(a) Acquisition of sound suppressors is entilrely
by contract,

(b Funding by project. Sound suppressor
acquisition by contract %FY 72), $4, 810, 000.

b. Pasgt and Future Programs
(1) Past Programs - (FY 67-72) $27,102,500,
(2) Future Program Plans
(a) ProJjected facilities costs
FY 73  $6,290,000

(b) Personnel levels are expected to remain
relatlively constant,

4, Regulation and certification of nolse sources and control
devlices are not a functlon of thils program.

1 Attachment
Appendlx A
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1. Air Force Office of Scientific Rescarch

Program Element: G61102F

Project/Task/Mork Unit Deseription
9781/02 Dynamics of Flaw Fields
9781,02/0M Aerodynamically Generated Scund
9781/02/002 High Intensity Sound
9781/02/003 Noise Generation by a Transonic Compressor Row

2. Air Force Fliaht Dynamics Laboratory

Program Element: 62201F
Project/Task/VWork Unit Description
1471702 Prediction and Control of Aircraft Noise

14717027003 Helicopter Acoustic and Vibration Surveys
14717027009 Noise from Deflected Jdet VTOL Alrcraft
1471/02/010 Noise Prediction from VIOL Aircraft

14717027011 Noise from Linear Avrray of Large Turbojet Engines
1471/02/012 Aircraft Design for Minimum Noise

1471/02/013 Radiated Noise from Sailplanes

14717027014 Low Speed Aerodynamic Moise Generation
1471/02/015 Aural Detectability of Light Reconnaissance A/C
1471/02/019 Acoustic Tests of Noise Suppression Panels

3. Air Force 6570th Aerospace Medical Research Laboratory

Program Element: 62202F

Project/Task/Mork Unit Description

A g e

7231 Biomechanics of Air Force Operations

7231/03 Effects of Operational Noise on AF Personnel

7231/03/015 Control of Human Exposure te Acoustic Energy

7231/03/016 Auditory Responses to Acoustic Energy

7231/03/017 Whole Body Effects of Air Force Noise on People

7231/03/(18 Effects of Acoustic Stimulation of the
Vestibular System

7231703/019 Voice Communicaticn During AF In-Fiight and
Ground Operations

72317037020 Simultanecus Exposure to Acoustic Energy and
Other Stressors

7231703/021 Human Orientation During Intense Moise Exposure
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Project/Task/Hork Unit

Description
Effects on the Vestibular System of Acoustic

7231/03/022
Energy

7231/03/023 Effects of Air Force Noises

7231/037024 Cell Changes Associated with Temporary
ilearing Loss

7231704 Measurement of Noise and Vibration Environments

7231/04/011 Dynamic Pressure Chamber

72317047017 Mechanisms of Moise Ceneration, Propagation,
and Reception

7231/04/018 Bioacoustic Environments of USAF Aerospace
Systems

7231/04/020 Vibration Environments

7231/04/023 Data Acquisition System for Noise Measurement

Air Force Aero Propulsion Laboratory

Program Element:

62203F

Project/Task/Hork Unit

Description

3066/12 Propeller Technology

3066/12/000 Study of Propeller Vortex Noise

3066/12/002 Propeller Acoustics Test Facility

3066/12/005 Performance and Acoustic Testing of a Variable
Camber Propeller

3066/12/006 Quiet Propeller Design Procedure

30667127007 Propeller Acoustics Research

3066/12/008 Quiet Propeller Concept Evaluation

3066/14 Propulsion Acoustics

30667147001 Small Turbine Engine Noise Reduction

3066/14/002 Supersonic Jet Exhaust Noise - Program 1

3066/14/003 Supersonic Jet Exhaust Moise - Program 2

3066/14 /004, Supersonic Jet Exhaust Noise - Program 3

3066/14/005 Jet Noise Reduction for Military R/S Aircraft

5. Air Force Weapons Laboratory

63723F

Program Element;
Project/Task/Vork Unit
683N

Description

Computer Noise Exposure Forecasting
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1. Air Force Office of Scientific Reseavch

Program Element: 61102F

Project: 9781
Task: 07
Title: Dynamics of Flow Fields

Strategic bombardment, tactical operations, and logistic
support are AF functions which require the use of high performance flight
vehicies. The operation of such vehicles produces intense noise from
sources associated with propulsion systems and from noise and pseudonoise
sources associated with flight through the atmosphere. This noise causes
degradation in human performance, reduced reliability of structural and
equipment subsystems, and increased maintenance, Because of a lack of a
basic understanding of the physical behavior of high intensity sound,
rational nojse control and avoidance is difficult. The Air Force Office of
Scientific Research maintains basic research programs aimed at achieving a
better understanding of aircraft noise generation processes.

Project: 9781

Task: 02

Work Unit: 001

Organization Performing R&D: University of Torento, Toronto, Canada
Title: Aerodynamically Generated Sound

This research is directed tovard developing a comprehensive
physical model of jet neise which covers generation, convection, refraction,
and spectrum properties. Research is being conducted in the areas of
aerpdynamically uenerated sound and subsonic aerodynamics. In the area
of sound the following projects are being conducted;

a. correlation of sound with hot wire measurements in
a jet. A direct correlation between the turbulence (the cause) and the sound
(the effect) is being attempted.

b. .shielding flap scheme of jet noise suppression. The
effectiveness of a wing as a shield for jet noise is being examined experi-
mentally.

¢. wind noise in vehicles. An experiment is being
conducted to determine the relation betiween the jet flow over a cavity
and the noise generated by the flow,

d. model of Mach wave noise emanating from the 1ip of a
supersanic jet, A mathematical analysis is being made to delineate the
mechanisms of noise generation of a rocket nozzle, and
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e. extended near-field concept for sonic boom alleviation.
The possibility of delaying the transition of the necar field signature tc the
far field pressure signature is being examined. In the area of subsonic
aerodynamics the 1ift distribution and moment of a wing cutting obliquely
through a simulated trailing-vortex of another airplane is being determined.

Project: 9781

Task; 02

Work Unit: 002

Organization Performing R&D: University of Texas, Austin, Texas

Title: High Intensity Sound

This research is concerned with investigating the behavior of
high-intensity sound and applying the understanding gained to problems of
interest to technology stich as sonic boom, propagation of intense noise
from jet engine compressors, underwater propagation, etc. This is a
theoretical and experimental efforton high-intensity sound and its interaction
with a real media. The purpose of the work is to study the phenomena that
distinguish nonlinear acoustics from Tinear acoustics and to apply the
knowledge gained to physical problems. Specific topics being studied are:

a. stabjlity of the acoustic boundary layer. The object
is to predict the threshold at which a transition from laminar to twrbulent
flow takes place, The frequency dependence of this threshold is of
particular interest. .

b. standing waves of finite amplitude. Chester's theoretical
predictions are being checked by experiments.

c. quasi-plane-wave mode for finite-amplitude waves in &
tube. Experimental tests are being conducted to check past theoretical
solutions.

d. finite-amplitude waves in relaxing media,

] e. electrical transmission-line analegs of acoustical
propagation problems, such as progressive waves in retaxing media, randomly
in homogeneous, turbuleni media, or nonlinear media.

Project: 9781

Task: 02 :

Work Unit: 003 |

Organization Performing R&D: Cornell Aercnuatical Laboratory Inc.
Buffalo, New York

Title: Noise Generation by a Transonic Compressor Row

' The Air Force is presently and will continue to be in the
foreseeable future a large user of high subsonic jet aircraft. The principal
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means of propulsion of such aircraft is the high bypass-ratio turbofan
engine. An undesirable byproduct of these engines is the generation of
noise which causes such adverse effects as degradation in human performance,
reduced reliability of structural and equipment subsystems, and increased
maintenance cost., The design of vehicle parts and soundproofing which
alleviate these effects requires accurate definition of the intensity and
occurrence of the noise. 1In order to partially fulfilt this requirement a
theoretical study of the problem of fan-noisc generation in a high bypass-
ratio turbofan engine is being made. The main emphasis in this study is

the noise aspects of the three-dimensional, transonic flow through a single
blade row. A Tinear acoustic theory for the casc of non-1i7ting blades is
being applied to the problem of noise gencration. -An effort is being made to
extend the theory to 1ifting blades and to examine the effect of more realistic
duct geometries,

2. Air Force Flight Dvnamics Laboratory

Program Element: 62201F

Project: 1471
Task: 02
Title: Prediction and Control of Aircraft Noise

The Air Force Flight Dynamics Laboratory 1is conducting exploratory
and advanced development work in aircraft acoustics, including noise caontrol
within vehicle interiors and sonic fatigue. The Laboratory has an extensive
capability in theoretical acoustics, data managament and analysis techniques,
and experimental methods. Aircraft acouslics efforts include evaluation and
prediction of sound field characteristics encountercd by flight vehicles;
design, development, operatien, calibration, and maintenance of acoustic instru-
mentation and data analysis systems; and aural detectability studies related
to quiet reconnaissance/surveillance aircraft. The Laboratory also maintains
a number of in-house facilities for acoustic research.

Large Sonic Fatique Facility

The test chamber of this facility has average physical dimensians
of 42 x 56 x 70 feet and can 'be operated in either reverberant mode or
progressive wave moda. Full scale specimens can be tested in sound fields
up to 162 decibels (re. .0002 dynes/cm?). Smaller specimens or reduced
surface areas can be exposed to sound pressure levels up to 174 decibels.

The facility includes a complete data acquisition and analysis capability.

Yide Band Noise Facility

This facility is powered by a 12 kilowatt wide band siren,
capable of producing a continuous spectrum over a frequency range of 50 Hz to
12,000 Hz, approximating the noise field of a jet or rocket engine. A
maximum overall sound pressure level of 160 decibels can be attained at the
siren horn mouth,



Mobile Dynamics Data Acquisition and Analysis Facility

This mobile Ffacility permits accurate and detailed neasurcments
of complex environmantal noise fields. The Tacility is particularly useful
for field data acquisition on flight lines, test stands, and in rcmote areas
such as rocket motor test sites., The mobile facility can simultaneously
acquire Tive continuous channels of FM-FM telemetry data and thirty-nine
continuous channels of wide band FIf data via landlines. Thirty-six 1500
feet long landlines are contained on power-driven cable reels,

Project: 1471

Task: 02

Work Unit: 003

Organization Performing R&D: AFFDL/Army

Title: Helicopter Acoustic and Vibration Surveys

The objective of this effort is to determine flight and gunfire
induced enviromments of helicopters for {a) developing and verifying vibration
and acoustic prediction methods applicable to rotor powered aircraft, (b)
establishing realistic test methodologies for avionics and electronic equipment
for VTOL aircraft, (c) developing methods of structural vibration damping, and
(d) obtaining human envivonmental data. HMeasurements have been taken with
microphones installed on top of the fuselage to measure the downwash acoustic
environment divrectly under the rotor, on the pilot's and co-piiot's helmets,
and in passenger and equipment compartments. Data were obtained on sound
pressure levels and frequency spectra at these microphone Tocations during
various flight conditions, gunfire, rocket and grenade taunch. Analog data
were recorded on tape to permit acoustic and vibration transmission and

correlation studies.

Project: 147

Task: 02

Work Unit: 009

Organization Performing R&D: AFFDL (In-house)
Title: Noise from Deflected Jet VIOL Aircrafti

The noise environment in the field on a P-1127 aircraft has been
measured with the aircraft fixed on a vertical thrust stand, The data have
been anaiyzed and used to develop a method to predict the acoustic environment
as a function of engine parameters. These results are being prepared for

publication.

Project: 147
Task: 02

Work Unit: 010
Organization Performing R&D: Wyle Laboratories, E1 Segundo, California

Title: Noise Prediction from VTOL Aircraft

The objective of this effort is to develop methods to predict
the near-field noise environment associated with YTOL aircraft. The
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contractor has developed a method of predicting the near-field noise of
propellers. A preliminary analysis of undeflecled jets has been completed.
The analysis correlates normalized near-field octave band levels in terms

of a Strouhal frequency with a normalized distance parameter based on jet
diameter and axial position relative to the length of the potential core.
Future emphasis will be placed on near-field prediction methods for rotors,
fans and compressors. The effects of solid boundaries will be accounted for
in the prediction methods.

Project: 1471

Task: 02

Work Unit: 011

Organization Performing R&D: AFFDL (In-house)

Title: Neoise from Linear Array of Large Turbojet Engines

The purpose of this program is to determine the intcraction
effects of multiple turbojet exhaust noise sources in determining the near-field
acoustic envirvonment, Data were obtained in the form of sound pressure levels
and frequency spectra at various microphone locations. Analog data were
recorded on tape for later analysis.

Project: 147

Task: 02

Work Unit: 012

Organization Performing R&D: Bolit, Beranck, and Newman Inc., Cambridge,
Massachusetts

Title: Aircraft Design for Minimum Noise

The objective of this effort is to conduct a comprehensive in-
vestigation of aircraft and propulsion design relative to minimum noise
generation and to estabiish the methodology and design information required
to design an aircraft from the standpoint of minimum aural detection.

Project: 147

Task: 02

Work Unit: 013

Organization Performing R&D: AFFDL {In-house}
Title: Radiated Noise from Sailplanes

The objective of this effort is to identify the noise associated
with a powerless aircraft and to relate this noise to area and velocity
parameters of the aircraft. The flyby noise from three sailplanes,

Schweizer 2-32, Schweizer 2-33, and Libelle, has been recorded on tape and
one~third octave and overall bandwidth analyses obtained., The noise levels
from each of the sailplanes follows a sixth power of the velocity and appear
to be directly proportional to the turbulent area on the wing. A test
report has been prepared which presents the results obtained to date.
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Project: 1471
Task: 02
Work Unit: 014

Organization Performing R&D: University of Tennecssee Space Institute

J Tullaloma, Tennessee
Title: Low Speed Acradynainic Noise Generation

The objective of the effort is to conduct an investigation of the
noise associated with flighl and to determine methods of suppressing the noise
radiated from these sources. Presently available analytical expressions
describing the noisc produced hy the ajrcraft in Tlight will be evaluaied,
Hodes of quiet Tlight found in nature will be studied and their mechanisms
analyzed. Those techniques which appear most promising will be further
investigated by suitabrle experimental means from the results of the above
studies. Recowmended techniaues will be developed Tor application to the
design of aircraft from the viewpoint of aural detection.

Project: 1471

Task: 02

Work Unit: 015

Organization Performing R&D: Bolt, Beranek, and Mewman Inc.
Cambridge, Massachusetts

Title: Aural Detectability of Light Reconnaissance A/C

The objective of this effort is to develop aural detection
criteria for evaluating the detectability of light reconnaissance/surveillance
type aircraft. Factors affecting the aural detection of light aircraft will
be defined and series of psychoacoustic experiments on the detectability
of synthesized ajrcraft noise signatures §n the presence of various bachkground
noise environments will be conducted and from the results of these experiments
aural detection criteria will be developed. These criferia will then be
gpplied to recorded data from light airvcraft fly-over in a second series of
psychoacoustic experiments and will confirm or suggest refinements to the

aural detection criteria,

Project: 1471
Task: 02

Vork Unit: 019
Organization Performing R&D: Aeronca Inc., Middietown, Ohio

Title: Acoustic Tests of Hoise Suppression Panels

This effort was ipnitiated to compare the acoustic performance of
various brazed broadband resonators and thereby provide design guidelines
for full-scale engine hardware. The resonators are to be used as absorptive
linings in engine ducts to attenuate the fan and compressor noise. The
acoustic performance, noise reduction and insertion loss, were measured in a
duct facility for frequencies from 500 to about 8000 Hz and for SPL's up to
160 dB. The broadband resonators consisted of honeycomb panels fabricated
from various combinations of core height, cell size, and facing material.
The facing material consisted of perforated sheet and fiber metal construction.
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3. Air Force 6570th Aerospace Hedical Research Laboratory

Program Elenent: 62202F

Project: 7231

Task: 03
Title: Effects of Operational Noise on Air Force Personnel

Noises experienced by Air Force personnel are the most severe
in existence, creating potential problems for hearing, voice communication,
performance and other body functions which threaten mission accomplishment.
Noises from sources such as large rocket boesters, aircraft engines and
ground support equipment continue to increase in number and intensity. The
primary objective is to control acoustic exposures of Air Force personnel and
neighbors within safe and acceptable limits through research directed to
definition of hazardous noise, determination of effects on body function and
on performance, establish principles and devices to counteract adverse effects
and specify exposure 1imits in the form of tolerance criteria to control
overexposure. Major emphasis is on in-house research with minimal suppleomental
efforts by contract. Coordination occurs with the Army, Navy, NASA, FAA and

DOT,

Project: 723

Task: 03

Work Unit: 015

Organization Performing R&D: AMRL (In-Housc)

Title: Control of Human Exposure to Acoustic Energy

The objective of this program is to investigate all avenuesof
potential value for controlling personnel exposures in the wide variety of ;
usual and unusual acoustic environs of Air Force aperations, and to control, :
within acceptable limits, the intrusion of noise into residential areas
neighboring on Air Force activities., The continuous growth of Air Force
noise problems, currently reflected in higher levels of intensity and more
frequent exposures, significantly increases exposures of persons on or near
Air Force activities to possible adverse effects of the acoustic energy. This
effort is to provide the principles, devices and procedures necessary to
control, within safe and acceptable Timits, human exposures to the many types
of noise encountered in Air Force activities. Personal sound protective
devices including earmuffs, helmets, pressure and noise suits are evaluated
and developed. Criteria and exposure guidelines for defining risk associated
with various noise exposures will be established. Procedures for estiimating
reactions of individuals and communities to noise exposure will be developed.
The comparative individual annoyance of particular sounds that appear to be
either approaching or moving away from the observer has been evaluated in three
successive phases of an overall study of acceptability. Investigations have
been completed on effectiveness of new personal sound protectors; the effect
of wearing eyeglasses on earmuff attenuation, attenuation effectiveness of
flight helmets for VSTOL aircraft and the acoustic features of the special
purpose Paramedic Helmet. Attenuvation provided by a whole body sound
protection suit is being investigated. Work on a negative-pressure earplug

has jet been initiated.
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Project: 7231

Task: 03

Work Unit: 016

Organization Performing R&D: AMRL (In-house)
Title: Auditory Responses_to Acoustic Energy

The objectives of this program are to examine various
characteristics of human hearing such as resistance to noise, temporary
hearing loss, recovery from hearing loss, relative effects of frequency,
intensity, duration and intermittency of hearing loss, high frequency hearing
(above 8000 Hz), and long term low level effects in order to establish
general principles of behavior of the human ear in noise and to determine
the potential hazard of specific Air Force problem noise environs and
provide means for minimizing or eliminating these effects., One of the most
prevalent and serious effects of noise in Air Force operations is over-
exposure of the human auditory system, resulting in impairment of hearing.
Effective preventive and control measures must be based upon the definition
and understanding of the functioning of the human auditory system in the
presence of nojse. This work is related to the infrasound program and assess-
ment of damage risk criteria for infrasound. Bone conduction hearing, noise
induced hearing loss, drum membrance retraction, and electrostatic hearing
are specific auditory effects studied. CEffects of acoustic signals below
20 Hz at sound pressure Yevels of 120-140 db on auditory acruity and tympanic
membrane retraction are measured. A study of the response of the auditory
system to internal infrasound was recently initiated.

Project: 7231

Task: 03

HWork Unit: 017

Organization Performing R&D: AMRL {In-house)

Title: Whole-Body Effects of Air Force Noise on People

A wide range of intense Air Force noise environments not only
effect hearing but may interfere with motor performance, physiological
functioning, thought processes and contribute to fatigue in personnel. This
effort investigates types of noises and exposure conditions in which
accomplishment of the Air Force mission may be threatened because of these
adverse vhole-body effects. Results are used to formulate exposure limita-
tions and establish specifications for use by Air Force activities responsible
for assuring that personal noise exposures are non-hazardous. The approach
is to measure effects of the many kinds of noises {infrasound, audio
frequencies, impulses) on a battery of standard performance tasks; on circutation
in the peripheral members {fingers) and other physiological processes and on
mental tasks such as memory. Findings are used to establish exposure limits
beyond which undesirable effects may occur. Much of this work is possible
only because of the unique laboratory sound generators available at AMRL.
Infrared thermography is being used as an indirect indicator of peripheral
circulation changes induced by whole body noise exposure. Pre-test arrange-
ments have been completed and data collection from human subjects will begin
in the immediate future. Ongoing efforts continue to measure performance on a
wide variety of tasks and on short term memory. A study of the effect of
whole body exposure vs auditory exposure to the same noise field has been

initiated.
10




Project: 7231

Task: 03

Work Unit: 018

Organization Peyforming R&D: AMRL (In-house)

Title: Effects of Acoustic Stimulation on the Vestibular System

Subjective complaints of nausea and disorientation from
individuals exposed to intense noise and to motion in Air Force environments
continue to be reported and to interfere with mission accomplishment. This
effort investigates sensitivity thresholds and tolerance to noise and motion
of Air Force operations and their effect on vestibular function as related
to control of disorientation and other performance decrements.

Various measuras of vestibular functioning including equilibrium,
perception of the vertical, counterrolling of the cyes, caloric nystagmus
and nystagmus produced by electrical stimulation are examined during exposure
to various types of acoustic energy consisting of discrete frequencies,
broadband jet noise, infrasound, and pressure., Research involves responses
of both humans and laboratory animals to vestibular excitation.

Data on effects of broadband jet noise and pure tone on
human equilibrium have been reported in twe technical reports (AMRL TR 66-85;
AMRL TR 68-7) and two manuscripts to be published. Three experiments have
been completed in which no consistent alteration in the perception of the
vertical was observed as a result of broadband jet noise or pure tone
exposure, Etlectrical stimulation of the vestibular system was found to have
1ittie influence on the perception of periodic linear acceleration. Mathematical
modeling of otolith-semicircular canal interactions and of adaptation to
sustained angular acceleration is proceeding for refinement and updating of
the electro-mechanical nodel of the human vestibular system,

Project: 7231

Task: 03

Work Unit: 018

Organization Performing R&D: AMRL (In-house)

Title: Voice Communication During Air Force In-Flight and Ground

Operations

“Noise continues to be a major factor 1imiting or interfering
with voice communications in the Air Force, creating serious command and
control problems and safety hazards during routine as well as emergency
operations. Other elements such as vibration, windblast and reduced pressure
may also reduce speaker and listener performance. These studies evaluate
voice communication to identify interfering factors, to determine biological
limitations and to consider conventional as well as unique approaches to
specific operational problems. Results will be applied to design of future
military communications systems for use in high noise environments.

. Adverse Air Force noise environs are simulated in the laboratory
to define the nature of specific interference -effects, and to provide
recommendations and solutions which will minimize and eliminate the problems.

1
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Findings are applied directly to requesis for censuitation from the Ticld
and are incorporated into Mil Specs Tor comnunications systoms, opmrating
procedures and voice communication criteria.

Plans are underway for a program to evaluate the relative
performance of lightweight communication systems in the noises of T-39,
C-130, C-135, C-141, etc., cargo aircraft at the request of the Life Support
SPO. A portable 12 station, high quality listening system for use in voice
communication research has been completed and a perfermance evatuation will
be accomplished soon. A Helium Spcech Processor, wiich was developed
recently will be evaluated in-house. A technical article on speech in
artificial atmospheres appeared in J. Aerospace Med., February 1969.

Project: 7231

Task: 03

Work Unit: 020

Organization Performing R&D: AMRL (In-housc)

Title: Simultancous Exposure to Acoustic Eneray and Other Stressors

Acoustic exposure in the Air Force rarely occurs in the absence
of other stresses; consequently, resulting behavior is due to the combined
effects of noise and other stressful stimuli. The most efficient formulaticn
of personnel protective measures requires that the contributions of the
individual stimuli and their interactions be defined. This effort investigates
physiclogical and psychological responses of humans exposed to acoustic
energy accurring in combination with other stressful stimuli in order to
provide measures for minimizing adverse effects of simultaneous exposure to
multiple stresses in Air Force activities.

Temporary threshold shift (TTS) due to controlled acoustic
exposures is predictable and the mechanisms involved in the response are
well understood. This approach will cimbine controlled acoustic exposures
with mechanical whole body vibration of cbservers to determine among other
things, if TTS under the multiple stress is different from that resulting

from the single acoustic stress.

An initial investigation of the effects of exposure to combined
noise and vibration stimuli on temporary threshold shift has been completed.
Although results were not statistically significant, 2 very consistent trend
in the average data indicates that TTS under the combined stress conditions
was slightly but consistently greater than from the acoustic stimulation only.
This investigation continues with minor alterations in the experimental design
and in the parameters to be observed.

Project: 7231

Task: 03

Work Unit: 021

Organization Performing R&D: Space Sciences Incorporated, Waltham, Mass.
Title: ‘Human_Orientation During Intense Noise Exposure

) Equilibrium and orientation may be disturbed for AF personnel
during inflight operations and intense noise exposure. Present preventive

12
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measures are only partially adequate because of a limited understanding
of the complex system which maintains balance. This rescarch provides an
analytical study of the mechanism of equilibrium and will provide a
mathematical model for other systems involved, such as vision. The
technical objective is to provide a basis for a working model of the
sensors of balance and motion to better understand how human equilibrium
is disturbed by motion and noise encountered in the Air Force.

Under the present effort, the contribution of other biological
systems (such as vision) Lo cquilibrium and orientation is being defined to
determine if they should be included in the etectromechanical model., Those
systems which improve the operation of the model and are significant to
military operations will be included. The model will be used to define
man's response to equilibrium and orientation problems and provide means
for minimizing and eliminating such problems in Ajr Force applications.

Project: 7231

Task: 03

Work Unit: 022

Organization Performing R&D; Miami University, Oxford, Ohio 45056
Titie: Effects on the Vestibular System of Acoustic Energy

This research on the effects of acoustical energy on vestibular
functioning provides information important for understanding the conditions,
and manner in which high intensity noise affects equilibrium and produces
disorientation in Air Force crewmembers.

The rescarch consists of two phases. In Phase I, observations
are made on guinea pigs, rabbits, and monkeys. Acoustical effecis on
vestibular functioning are observed by recording head movements, postural
adjustments, and eye movements. Phase Il consists of an attempt to correlate
vestibular responses obtained in Phase 1 to movement of the stapes, pressure
changes in the perilymph and endolymph. Examination of the thermal changes
induced by acoustical energy is investigated during this phase.

It has been demonstrated that the vestibular system can be
stimulated by static pressures; the process by which this stimulation
occurs has been postulated. The vestibular system pathology observed
and responses elicited confirm suspected effects of acoustic energy on the

system,

Project: 7231

Task: 03

Work Unit: 022

Organization Performing R&D: Battelle Memoria) Institute, Columbus, Ohio

Title: Effects of Air Force Noises

Aviation noise environments generate well defined psychological
responses and 1ittle defined physiological responses of people. The objective

13
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is to investigate in the laboratory the acceptability of specific approaching
vs receding aircraft noises, and accompanying physiological responses that
may occur. Approaching noises are much less acceptable than non-approaching
sounds, yet this difference has not been quantified. This effort will
quantify the psychological judgments of acceptability and identify the
presence ar absence of simultaneous physiological changes. Results will be
utilized in the revision and updating of land use planning documents.

The approach is to measure physiological responses (heart rate,
pulse, EKG, etc.) and subjective responses to noises that appear either
to be approaching or not approaching observer. Exposures and responscs will
be documented and utilized relative to problem acoustical environments and
to noise exposure and-tolerance criteria for preventive and protective action.

Two studies have just been completed and data are being analyzed.
One study involved the psychological aspects of subjective judgments of
relative noises. The second study subject was the physiological responses
to relative noises. The follow-on Phase to independently quantify any
differences and determine significance will be undertaken upon completion of
current data analysis.

Project: 7231

Task: 03

Work Unit: 024

Organization Performing R&D: Ohio State University Research Foundation
Columbus, Ohio

Title: Cell Changes Associated with Temporary Hearing Loss

This effort is to investigate the cause of damage to the inner
ear. occurring when Air Force personnel are exposed for long periods to high
noise levels. It is known that at certain exposure levels there is damage
to inner ear cells accompanied by permanent hearing loss; at lesser levels
impairment of hearing is temporary. However, there is some evidence that
continued exposure to these lesser levels may result in permanent damage.
This research investigates the possibility that the inner ear cells are
temporarily impaired in function because normal chemical reactions within the
cells are disturbed, but this disturbance is not sufficient to destroy the
cell unless prolonged. IFf this is the mechanism then specific drug treatment
may be developed on a rational basis.

The normal distribution of oxidative enzymes in the inner ear
of animals with normal hearing is determined by electron microscopy.
Animals are trained to establish individual hearing thresholds and then exposed
to 90 db of sound for up to 48 hours and their Temporary Threshold Shift (TTS)
measured. Electron microscopy examinations are made at various time intervals
following exposure. In this way the biochemical changes in the inner ear
can be correlated with changes 1in the animal's performance.

) Equipment and procedures have been completed for training
chinchillas as experimental animals. A small group of animals are being
trained. The technique of tissue preparation for demonstrating the chemical
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reactions using electron microscopy has bezen completed and normal tissues ar
in preparation. Results are expected to guide future human research on
setting hearing conservaticn criteria for continuous exposures (more than

8 hours per day) of Air Force personnel to noise,

Project: 7231

Task: 04
Title: Heasurenent of Noise and Vibration Environments

Air Force weapon systems and equipment produce high noise levels
in areas where man must function (e.g., flight crews, maintenance crews,
vorkers jn offices adjacent to flightline, residents in surrounding communities).
These high noise levels frequently cause serious bioacoustic problems such
as hearing loss, interference with speech, work, or sleep, and general
annoyance. The magnitude and character of the offensive noise environments
must be known to evaluate and resolve such problems. Primary objactive of
this task is to define these bicacoustic environments by measurements whenever
practical or by estimating using analytical means which must be developed.
Secondary cbjective is to simulate these environments in the Tab in support
of research under Task 72371/03. Electrical, pneumatic and hydraulic systems
are developed and used to generate the different types of noise fields required.
Some. Air Force systems also produce high vibration levels at crew stations
which can be hazardous or interfere with performance, Third objective of the
task is to define the vibration at crew stations of Air Force aircraft flying
lTow-altitude, high-speed (LAHS) profiles and to analyze and interpret data on
cilear air turbulence and rumway induced vibration in support of Task 7231/01,
Coordination occurs with many organizations in AFSC, SAC, TAC, Hg USAF, MAC,
ATC, AFLC, NASA, FAA, American National Standards Institute, aerospace
industry and the scientific community.

Project: 7231
Task: 04

Work Unit: 011
Organization Perfarming R&DN: Textron Electronics Inc, MB Electronics
Division, New Haven, Connecticut

Title: Dynamic Pressure Chamber

The objective of this program is to develop and install a
Dynamic Pressure Chamber for accommodating one human subject. The chamber
will serve two basic purposes: (1) the simulation of the very intense
infrasonic noise from rocket boosters and large jet engines for determinations
of human safety, tolerance and performance in such noise fields; and {2) the
measurement of basic biodynamic characteristics of the body in its response
to airborne vibration, blast, and decompression.

Project: 7231
Task: 04
Work Unit: 017

Organization Performing R&D: AMRL (In-House)
Title: Mechanisms of Noise Generation, Propagation, and Reception

15
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Many USAF operations (e.q., aircrafi on the ground and
inflight, engine test stands, escape systewms, auxilijary equipment)
produce high noise levels in areas where man must function., These levels
frequently cause scrious probiems concerning communication, hearing Jloss,
annoyance and performance., This work unit provides: (1) basic knowledge
and engineering methods necessary to calcuiate these environments; and
(2) quantitalive information on the physical mechanics involved in the
generation of speech and man's response to acoustic energy (in support of

task 7231 03).

The approach employed is to conduct theoretical and experi-
mental studies on: (1) the basic mechanisms by which acoustic energy is
generated, (2) the means by which this energy is propagated, and (3? the
physical response to such energy. Statistical analyses of experimental
data are performed, and theoretical models are developed to arrive at
generalized relationships between noise source characteristics and the
aerodynamic, mechanical or thermodynamic characteristics of the source
using such techniques as dynamic-similarity models or electromechanical-

acoustical analogs.

Primary emphasis to date has becn placed on a serjes of studies
to measure and understand the effects of the ground plane on the noise
produced at varying distances from a noise source such as an aircraft during
groud runup. This effort has included a substantial literature search,
several model and fuill scale experiments and the development of a new procedure
for calculating these effects. These results are very valuable for making
accurate estimates of noise fields and are being used in engineering
procedures for extrapolating noise data (e.g., the current AMRL study on
the C-5A aircraft) under work unit 7231 04 018. A study on the attenuation
of sound by the atmosphere has been essentially completed; these results
provide attenuvation data applicable for different temperature and humidity

ranges,

Project: 7231

Task: 04

Work Unit: 018

Organization Performing R&D: AMRL (In-house)

Title: Bioacoustic Envivonments of USAF Aerospace Systems

The objective of this program is to measure, define and simulate
the acoustic environments produced by aircraft, rocket engines and other
Air Force aerospace systems as required for the evaluation of bicacoustic
problems, such as personnel protection, communication, siting of noisy
facilities and community annoyance. The engineering approach used under
this program is to measure, record, process, analyze and simulate the noise
environments produced in flight and on the ground by aircraft, rocket engines,
ground support equipment and ather Air Force noise sources using high-quality
analog and digital electronic instrumentation, and apply established

16
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theoretical and empirical procedures and information on source characteristics,
atmospheric sound-propagation, structural noise reduction, etc., to

extrapolate and predict acoustic power spectra, sound pressure spectra, per-
ceived noise levels, speech interference levels, peak pressure levels and

other such measures of acoustic phenomena.

Project: 7231

Task: 04

Work Unit: 020

Organization Performing R&D: AMRL (In-house)
Title: Vibration Environments

The objective of this program is to define the low frequency
vibration environment at crew/passenger stations of USAF aerospace systiems
in order to ensure that laboratery simulations for the determination of
human biomedical tolerance and performance criteria are applicable to
operational systems. For the rigid fighter, rigid bomber, and flexible
bomber classes of aircraft this endeavor will determine the crew station
in-flight vibration environment during low-altitude, high-speed flight. Such
data are required for tolerance studies and the development, evaluation
and testing of restraint and support systems using a variety of motion devices.

Data acquisition systems are installed onboard aircraft to
measure the crew station vibrations experienced in the X,Y,Z, roll, pitch
and yaw axes during low-altitude, high-speed flight. Analog and/or digital
techniques are used in the laboratory to determine the amplitude probability
characteristics and frequency composition of the data,

Project: 7231
Task: 04

Work Unit: 023 ,
Organization Performing R&D: Systems Research Laboratories, Inc.

Dlayton, Ohio
Title: Data Acquisition System for Noise Measurement

The objective of this effort is tu develop a portable, multi-
channel data acquisition package that can be used to measure and record
acoustic and/or vibration environments on a non-interference basis. Using
state of the art components and technology with a ruggedized magnetic tape
recorder, the contractor will design and develop a portable, battery operated
acquisition package to measure and record multiple channels of acoustic
and/or vibration data.

"4, Air Force Aero Propulsion Laboratory
Program Element: 62203F
Project: 3066

Task: 12
Title: Propeller Technology

7



Significant propeller system technology advancement is an
area of major importance for V/STOL and Tight ajrcraft. The propeller
technology task consists of three areas: (a) lightweight propeller and
propeller/gearbox development; (b) improvement of propelier aerodynamic
performance and analytical prediction techniques; (¢} prediction and
reduction of propeller and gearbox system noise. More specifically, near
term areas of concern are: decreasing propeller/gearbox system weight
through the use of high strength-to~-weight ratio materials and composites;
improving propeller system perfarmance through the application of cyclic
pitch and variable geometry; improving basic airfoil design for optimum
performance; determining accurate static thrust prediction methods; improving
noise prediction techniques through improved basic noise source theory; and
improving propeller noise scaling techniques and noise reduction through
utilization of unique propellier designs based on noise source theory

information.

Project: 3066

Task: 12

Work Unit: 001

Organization Performing R&D: Wyle Laboratories, Huntsville, Alabama

Title: Study of Propelier VYortex Noise

This exploratory research program is directed toward developing
the technology to design effective quiet propeller configurations for
tactical light aircraft., The specific technical ohjectives of the effort
are to determine the dependence of vortex noise on aerodynamic and geometric
propelier blade parameters, to develop an analytical model to accurately
predict propeller vortex noise, and to develop specific recommendations
for the design of minimum vortex noise propeller configurations. The original
experimental work of Yudin on vortex sound from rotating rods and the more
recent work of Ollerhead and Lowson are being reviewed and extended to account

for modevn propelier airfoil shapes.

Project: 3066

Task: 12

Work Unit: 002

Organization Performing R&D: AFAPL (In-house)
Title: Propeller Acoustics Test Facility

Current requirements for quiet aircraft have generated considerable
interest in the areas of propeller and rotor acoustics. Most of the.experi-
mental data generated over the past two decades was taken on simplified rigs
employing engines as the propeller drive mechanism. Further investigations
have indicated that these engines can have a drastic influence on the generated

propeller noise spectrum.

. The objective of this program is to develop a propeller acoustic
test capability t6 measure near-field propeller noise utilizing the Air
Force Aerc Propulsion Laboratery's electric whirl rigs. An automated
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instrumentation system for acquisition, analysis, and presentation of near-
field acoustic data has been developed, Performance and acoustic tests

of the Lockheed YO-3A and the Al1ison variable camber propellers were
successfully completed. These tests were used to verify the effective
operation of the test facility,

Project: 3066

Task: 12

Work Unit: 0QOb

Organization Performing R&D: AFAPL (In-house)

Title: Performance and Acoustic Testing of a Variable Camber Propeller

The objectives of this program are to determine the performance
and near-field acoustic characteristics of a variable .camber propelicr for
V/STOL applications, and to determine the advantages and disadvantages of
the flapped blade concept versus the tandem blade concept for obtaining
variable camber. The engineering approach employed in this program is to
conduct static whirl rig performance and acoustic tests on an Allison variable
camber propeller using the movable flap concept. These results will be
compared with existing performance and acoustic data on the Hamilton Standard

tandem blade variable camber propeller,

Project: 3066
Task: 12
Work Unit: 006

Organization Performing R&D: Hamilton Standard Division of United Aircraft

East Hartford, Connecticut
Title: Quict Propeller Design Procedure

Juring the-past few years considerable interest has been
generated in the area of minimum noise propellers for reconnaissance/surveil-
tance and special operations aircraft. Since these aircraft generally have
low wing loading, operate at minimum acceptable flight speeds, and require
moderately low propulsive power, their propellers can be operated at reduced
tip speeds thereby generating less noise. However, further propeller noise
reductions are necessary in order to achieve aural non-detectability at
relatively low altitudes. The objective of this program is to develop a
reliable design procedure to aid in the development of advanced quiet
propellers. The specific technical objectives of this effort are to develop
a computerized procedure for the prediction of propeller performance, noise,
and detectability, and to experimentally verify the effectiveness and
reliability of the procedure by fabricating and testing a representative

quiet propeller.

Project: 3066

Task: 12

Work Unit: 007

Organization Performing R&D: AFAPL (In-house)
Title: Propeller Acoustics Research
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The general abjectives of the Aero Propulsion Laboratory's
propelier noise resecarch program are to cenduct analytical and experimental
investigations into the mechanics of propeller noise generation, tn-review
existing methods of propelier noise prediction and develop improved methods
where a requirement exists, and to evaluate practical methods of propeller
noise reduction. The AFAPL propeller acoustics test facility will be used
to obtain representative performance and acoustic data for various propeller
configurations, During the current vear, tests will be conducted on the
Hami1ton-Standard variable camber, the Lockheed QRC-Star, and the Curtiss-

Wright X-19 propellers,

Project: 3066

Task: 12

Hork Unit: Q08

Organization Performing R&D: AFAPL (In-house)
Title: Quiet Propeller Concept Evaluation

The objective of this program is to evaluate the noise chara-
cteristics of various propeller configurations to determine the noise reduction
potential of various new designs. A series of performance and acoustic tests
will be conducted using the AFAPL propeller acoustics test facility. Variables
to be investigated include number of blades, blade to hub phasing anales and
blade length. The technology gained from this program will be used to develop
quiet propellers and rotors for quiet aircraft and helicopters respectively.

Project: 3066
Task: 14
Title: Propulsion Acoustics

Hith the advent of larger and more powerful miltitary aircraft
propulsion systems, it becomes increasingly apparent that appropriate steps
must be taken to alleviate the noise problem. Engine noise levels must he
reduced in order to provide a safe working envircnment for ground and flight
crews, to alleviate the problem of acoustically induced structural fatigque,
to reduce the possibility of aural detection during combat operations, and
to improve the general community environment around military air bases. In
order to achieve the apparently diveraing goals of low noise and high perfor-
mance, continuing research efforts to develop a better understanding of the
basic mechanics of noise generation are required.

The Aero Propulsion Laboratory maintains a comprehensive pro-
pulsion acoustics research and development program consisting of contracted
and in-house efforts. The overall abjective is to develop the technoloay
base necessary to significantly reduce aircraft propulsion svstem noise with
minimum associated performance and weight penalties., The work efforts under
this task are directed toward two apecific goals:

a. development of quiet propulsion for reconnaissance/
surveillance and special operations aircraft, and

20
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b, reduction of propulsion system noise to support
current government noise abatement efforts,

Project: 3066

Task: 14

Work Unit: 001

Organization Performing R&D: Garrett Corporation, Phoenix, Arizona
Title: Small Turbine Engine Moise Reduction

The purpose of this program is to develop the technology base
necessary to effectively reduce the noise signature of existing sam]? turbo-
prop and turbofan engines. Although the program is primarily aimed at Tight
aircraft propulsion, the technology generated is direclly applicable to
auxilliary power unit silencing. The specific technical ohicctives of the
effort are to accurately predict the radiated acoustic signature and aural
detectability of existing turboprop and turbofan propulsion systems in the
80 to 1000 shafi horsepower.class for turboprops and the 400 te 5000 pound
thrust class for turbofans, to develop effective methods to minimize pro-
pulsicon system aural detectability, and to determine the engine performance
and weight penalties associated with the various suppression methods.

Project: 3066
Task: 14
Work Unit: 002
Organization Performing R&D: Bolt, Beranek, and Newman, Inc,
Los Angeles, California
Work Unit: 003
Organization Performing R&D: General Electric Company, Evendale, Ohio
Work Unit: 004
Organization Performing R&D: Lockheed Georgia Company, Marietta, Georagia
Title: Aircraft Engine Noise Reduction - Supersonic Jet Exhaust MNoise

In order to provide the technology base reouired to design and
develop low noise, high performance turbine engines for future military air-
craft systems, a series of exploratory research programs are planned. The
objective of these programs is to develop an accurate turbine engine perfor-
mance/noise analytical model to determine the aero-mechanical design trades
in performance that are necessary to obtain satisfactory noise reductions.
The overall effort includes a thorough investigation inte the fundamental
mechanisms of turbine engine noise generation and will rely heavily on the
resuits of current Department of Transportation and National Aeronautics and
Space Administration engine noise reduction programs. The initial effort in
this series js directed toward afterburning supersonic jet exhaust systems
with operating conditions typical of supersonic transport (SST) and long range
strategic (B-1) aircraft propulsion systems.

The current supersonic jet exhaust noise effort consists of
three programs directed toward developing the technology to significantly
reduce supersonic aircraft propulsion system noise with minimum associated
performance and weight penalties. The primary obhjectives of these initial
programs are to investigate competing mathematical models to accurately
describe the aerodynamic, acoustic and performance characteristics of super-
sonic jets, to determine critical noise generating mechanisms for the R-1
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strategic aircraft system, and to experimentally demonstrate the advanced
instrumentation required to verify the analytical models being studied.
Based on the results of these programs, a follow-on effort will be initiated
with the follewing specific technical objectives:

a. The development of a thorough qualitative and
quantitative understanding of supersonic jet noise processes including
the interrelationship of the distribution, level, and spectra of acoustic
power and the spectra and directivity of near and far-field radiated sound
with the turbulent stiructure, local flow properties, and nozzie performance

parameters.,

b, The determination of the effects of internal fluctuating
forces in the nozzle on the jet noise production process. These internal
force fields include turbulence and unsteady combustion due to afterburning,

turbomachinery, and primary combustion.

c. The formulation of specific techniques to significantly
reduce supersonic jet exhaust noise with minimum associated performance and
weight penalties.

Project: 3066
Task: 14

Work Unit: 005
Organization Performing R&D: Bell Aerospace Corporation, Buffalo, New York

Title: Jet Noise Reduction for Military Reconnaissance/Surveillance
Aircraft

The objective of this program is to evaluate and experimentally
demonstrate a unique quiet propulsion concept for advanced quiet aircraft
systems. The perfcrmance and acoustic characteristics of the total propulsion
system will be assessed under this effort.

5. Air Force Mleapons Laboratory

Program Etement: 63723F

Project: 683M
Organization Performing R&D: Aerospace Medical Research Laboratory

Hright-Patterson AFB, Ohio
Title: Computer Noise Exposure Forecasting

The objective of this project is to revise the methods in
AFM 86-5, tand use planning with respect to aircraft nofse to'predict local
-community response to changes in noise levels resulting from Air Force
alrcraft operations. Future application of these new methods will allow
the locating of new aircraft to bases and the controlling of other aircraft
operatfons in a manner to minimize noise disturbances. The approach taken
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will be Lo modify the Federal Aviation Administration's computerized noise
exposure forecast (NEF) technique to allow it to predict the effect on the
Tocal comunity of noise caused by Air Force aircraft operations. Thus far
AFRL has advertised far qualified researchers and is {n the final stages
of completing a procurcment package. Coordination is being accomplished
to conduct AMRL in-house noise measuremenis on Air Force Aircraft in
operation.
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PROGRAM ELEMENT
PROJECT/T%SK FUNDING SUMMARY

% x1000)

PROGRAM PROJECT/
ELEMENT TASK Fv 68 FY 69 Fy 70 FY 71 EY 7g FY 73 FY 74
61102F 9781/02 70 Th 73 81 80 85 85.
62201F 1471/02 280 280 287 290 290 310 320
6£2202F 7231 350 450 348 421 410 115 k10
62203F 3066/12 - - 160 75 125 125 100

3066/14 100 100 124 470 350 400 425
63723F 683M - - - 50 80 - -

TOTAL 800 904 992 1337 1255 1335 1330
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NAVY
FEDERAL HOISE PROGRAMS 1HFORMATION

A. Overall Program Objectives

Noise abatement of aircraft and related ground facilities and equipments.

B. Specific Programs and Research

1. Description
a. The Mavy aircraft noisc abatement program is divided into three
general areas:

(1) Noise reduction.of operating aircraft.

(2) Noise suppression for ground run-up of engines, installed
in aircraft, during test operations and pre-flight checks,

(3) Noise suppression for ground post overhaul/maintenance
testing of out-of-airfrane engines at Haval Air Rework Facilities and
Fleet Intermediate Maintenance Activities.

b. An Exploratory Development program is underway to develop a
Tight weight, semi-portable noise sunpressor for gas turbine engines
based on the application of “Coanda Jet Deflection" and the phenomena of
noise suppression of "Acoustic Noise Refraction" by lemperature and
velocity gradients in a jet flow. This development program will be useful
in advancing the state of the art of noise suppression technology particu-
larly for ground run-up of engines installed in aircraft and for post-
mzintenance test of engines out of airframe.

2. Objectives

a. The present state of technolegy in oparating alreraft engine
noise abatement does not permit adequate nofse suppression in high
performance jet engines to satisfy increased stringency in noise regula-
tions. Since it is a problem common to the entire aviation field,

FAA and NASA are taking the lead with militarv departments and industry
providing cooperation in advancing noise reduction technelogy.

b. 'Navy maintenance activities and Naval-Afr Rework Facilities
(NARF's) have full power aircraft ground run-up spaces. Only 12 of
approximataly 225 aircraft run-up pads have been provided roise suppressors.
The majority of activities perform run-ups totally unabated. Design
of univeral/all purpose aircraft ground run-up suppressors are not
achieveable due to various ajircraft configurations --- suppressors
must be close-coupled to the aircraft and must not interfere with




the check and test of the aircraft stablizer, flaps, Tlying tail,
dive brakes and tailhook. It is anticipated that approximately 75%
of the 225 run-up pads will be requived with suppressor units.

¢. Out-of-airframe testing of gas turbine engines in engine
test cells at NARF's is not a problem since these test cells already
have sound suppressors. Abatement of smoke and chemical emissions
is expected to provide additional noise reduction -- a nucleation
scrubber prototype at NARF Jacksonville indicates such reduction.

d. The Navy has 153 aut-of-airframe engine test systems in
use or planned for use by Fleet Intermediate Maintenance Activities.
Approximately 23 of the dnventory are acoustically treated including
all of the turbo jet/fan permanent/demountable test systems. Noise
abatement of 75% of all tlest systems is an objective. These involve
the portable turbo jet/fan systems and the turbo shaft and turbo prop
test systems.

C. Procedures

1. Identification of Program Areas and Research Needs

A Navy "Noise Abatement Committee" has been established consisting
of representatives of NAVAIR, BUMED, NAVFACENGCOM and a NARF to identify
problem areas and to defermine requirements and priorities.

2. Specific Actijons to Abate and Control Noise

. a. Noise specifications for new aircraft engines are under
revision to incorporate best known design requirements consistent with
the state-of-noise technology.

- b. Specifications for specific aircraft ground run-up noise
suppressors are being developed, Suppressors for the A-7, F-4, A~4, and
T-2C aircrafi already have been developed.

c. "Acoustic.Enclosure" designs have been developed for the
turbo~shaft/prop test systems. Three prototype acoustical enclosures for
different turbo shatt test systems are sciheduiled for erection, test and
evaluation in the fall of 1971. Two semi-acoustical enclosures for
turbo prop test systems were constructed in 1968/1969, Engineering
design/prototype development of demountable turbo jet/fan test systems
are being conducted.

d. A time-phased program plan is being prepared to support
budget requirements for the development and acquisition of un-attenuated
aircraft ground run-up pads and out-of-airframe test systems.




3. Procedures for Coordination with Other Federal Agencies

a., Liaison with the Air Force on noise abatement programs for
aircraft run-up pads and out-of-airframe test systems is being conducted.

b. FAA, NASA, military departments and industry are cooperating
in advancing noise reduction technology.

c. Liafson with EPA is being conducted on development of and
compliance with standards.

4, Extent of In-House Capability

NAVAIRSYSCOM has qualified personnel to administer, manage,
design, test and procure equipment to support an aircraft noise abatement
program. This includes personnel at NAVAIR Headquarters, the Naval
Air Engineering Center, Philadelphia, and the Naval Air Propulsion
Test Center, Trenton,

D. Fiscal

1. Real Property Value of Facilities and Equipment Used for Noise
Programs

Estimated average replacement value for facilities/equipment
at various Naval Air Stations:

a. Gas Turbine Engine Taest Cells (total value including noise
suppression) at NARF's and Fleet Activities - $57.2 Million

b. Aircraft Ground Run-up suppressors at NARF's and Fleet
Activities -~ $2.60 Million '

2. Research Contracts

a. A contract was awarded to Boeing Company, Wichita in
August 1971 to accomplish scale model development of the Coanda Jet
Deflection system.

b. Total researca and tochnology funding for FY 70 and FY 71
amounts to $186 Thousand.

3. Past Programs (3-5 years)

a. Aircraft Ground Run-up noise suppression in NARF's and
Fleet Activitias - $2.0 Million

b. Acoustically treated out-of-airframe engine test cells in
Fleet Activities - $1.93 Million
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4, Future Facility Costs

a. It is anticipated that about $23 Million will be required
through the FY 76 time-frame to equip a minimum of 75% of the 225 Mavy
run-up pads with suppressor units.

b, Approximately $10.2 Mjl1lion will be required through FY 75
to provide noise abatement for out-of-airframe engine test cell acoustic
enclosures.

¢. These cost requirements will be supplemented by Marine Corps
requirements as thay are developed.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
OFFICE OF THE SECRETARY

WASHINGTON, B.C, 20201

September 20, 1971
Dr. Alvin F. Meyer, Jr,
Director, Office of Noise
Abatement and Control
Environmental Protection Agency
Washington, D, C. 20460

Dear Dr. Meyer:
Enclosed are the Department of Health, Education, and Welfare
activities related to noise effects, abatement and control,

These activities are associated with the health effects and pro-
tection against high nodise levels.

If any additional infermation is required, please contact me at
Area Code 202--962-2241.

Sincerely yours,

it ) Py

Robert D. Lanza
Special Assistant to the
Assiatant Secretary for
Health and Scilentific Affairs

Enclosures
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I.

IT.

FEDWIAL NOISE PROGR/AMS INFCRMATION

Organizational

A. Department of Health, Education end Velfare, Social Security
Administration, Baltimore, Haryland

B. Eoclal Security Administraticn's Dmployee Health ferviee has
used ihie occupzblonal medical puidsiines as described In Iublic
Law 658, 79th Consress. Alusc the Bureau of Budget Cireuler £-71
directa hoads of agencices to establish occupational health rrogranms.

Functional

A. Overall program objectives relato to hezring conservation services
as part of a totoel ceeupational health program. Thaese Include the
objective of asseszing and rewoving or protectlng employees ageinst
environmental haszards such as noise.

B. Sperific Prosrams and Research

1. The hearing congervation effort includes:

2. Identification of vorlk arszas vhere elevated noice levels

are a problem and determdring ozeraving schedules.,

b. Tho obtalning of entrance con duty mudiogrems and neice
axpocure history on 2ll empleyces zssigned to wvork areczs
of 90 d3(L) or over.

c. Reduction in noise levels by isolating and attenuating
noice producing equirment in order to reduce noiss =t

its source and when indicated, limitinz duration of cxmerures.

d. TFariodic sudionetric review of 211 employces assigned to
worle nrors with elovated noise levels. Should throsheld
shifts be greater then 15 decibels, employces from neisy
areas arc reevcluabed, hearing protection checked for fif
and usc, and repeat sudicgrams obtained follewing at lezst
15 hours of noisa-free exposure. Should loss persist,
reassignnent is concidered.

e. Personzlized fitting of ear proteciion equirment for
those enployoes worlting in arcas of 90 dB(A) or more.

f. ESupervisory and cmployee healih education pointed to

use of hezaring protection eouipment and proper uwse of
sound attemuabing enclesures.
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2.

Objoctives

2. The program is moving in the direstion of desired
objeetives. However, full lengerinmge impact of the
the program has not been assesced.

b, IEvzluation criteria consists of:

{1) Periodic reviev of sericl auvdimgrems.

{2) Repeat ordentatlon instructions for supervisory
and line persomel..

{3) Follow-up of those cmployees evaluated ox reassigned
because of hearing loss.

C. Procodurcs

1.

Problem areas are identified through eontinuous inspection
tours of viork arcas. The health felders of employces who
have demonstrated hearing loss are evaluated in terms of
nolse levels at work sites.

Speeific actipne to abata and control melse includo:

a. Sound absorbing media installations (ceilings, walls)
to noisy areas.

b, Sound attenuating high noise level producing machines
ancl gquipnent.

¢, Evaluating new equipment prior to ardering in order to
avoid high noicse levels. Consult with manufacturers in
the design of such equlvnment.

Coordinzticn with other agencies is achioved through pro=-
Tassional affiliations such as Federal Council of lledical
Directors and contacts in the Ancrican Industrial Hyplene
Association.

Inhouse cepability is supplemented by wonsultants from both
the construetion and the Industrial Hyglene Specialists.

New procedures will include utildzaticaw of more sovhisticated
noise lovel determination equipment so as to inelude authentic
duration exposurss and te assure the most appropriate type of
hearing pretection equipment.
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IIT.

D. Imture prozram propesals will includo a more pointed

coordination across zj

enecy and professional lines and

indoctrination of nureing anc nedicel stafl who come
in contact with cmployees who work in arezs of high

noise levels.

Fiscal

A. Current Program

1.

Recl property value of facilities ond equipment used
for noize progranms:

Audlometer (rurchased in 1966) $1,400
Judiometers (2) Y 1971 3,700
Hearing Booth (purchased in FY 1971) 2,200
Wadsh Henley Noise Dxrposure lleber
and attachments 1,670
Sopic Ear Volves 50
S8ilicone Enrmold Kit 375
Total - $9,395

Tho purchase of 3 zudionmebers for f£ield is vrojected

“Tor FY 1972 at 2 ecost of 31,850 each.

Maintenance of Audiompter during FY 1971 $200
Projected cotimate for repair for FY 1972 $200



FEDERAL NOISE PROGRAM TNFORMATION

I. Organizational

A. Department of Health, Education, and Welfare, Health Services

and Mental lHealth Administration, National Institute for
Occupational Safety and Health

B. Public Health Service Act

II Functional

1. A,

B.

2, A,

B.

C.

III Fiscal

Threshold Shift in Hearing from Nonoccupational Noise
Source

This project 1s primarily a completlon of an earlier
commitment with Federal Aviation Administration to
supervise a reimbursable contract study of aircraft
nolse effects on residents In an afrport nelghborheood.
In addition, the final phase of a study of the effects
of recreation and entertalnment noise on individuals
is being completed,

I'revious commitments are heing completed. Both contract.
and in-house studies involve primarily audiometric
testing with some source meagurements,

Interim Criteria for Environmental Noise Control

This project is the completion of an earlier commitment
to draft interim noise criteria or acoustic requirements
for the outdoor urban and community environment and for
the indoor home environment with relevant considerations
of noise effects on health, performance, safety, and
comfort.

This objective 1s to be obtained through technical
review and consultation,

A, There is no regl property or equipment devoted exclusively
to these two projects. The operating budgets of these twe
projects (exclusive of previously funded reimbursable
contracts) is about $21,000 of which about $17,000 is
personnel cost and $4,000 related expenses of operation,
Both projects will be completed during TFY 72.

apm————— -t
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v,

These projects were initiated in FY 69 and FY 70, respectively,
Total expenditures exclusive of the $50,000 reimbursable
contract in prior years amounts to $69,000 and there are

no projected activities after FY 72,

Regulation and Certification

Not applicable
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II'

111,
& IV,

FEDERAL NOISE ABATEMENT PROGRAMS

A. Department of Health, Education, and Welfare; Food and Drug
Administration

B, Federal Focd, Drug and Cosnetic Act,

Some activities associated with the noise level of percussion toy

caps as related to toy safety. Problems encountered during the
1970 toy survey have been resolved.

Not applicable.
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FEDERAL NOISE ABATEMERT PROGRAMS

Department of Health, Education, and Welfare; National Institutes
of Health,

B. 42 U.S5.C.

Research into the pathologilcal and physiological effects of

IT. A,
noise (not directly applicable to request),

B. Attached 200 word Research Project summaries,

11,
& IV, MNot applicable,
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‘P:?:r:::.pn Sk raﬁn or publication PUBLIC HEALTH SERAVICE o
NOTICE OF RESEARCH PROJECT

——
Tita QF PROJECY

Histopathology of Temnporal Bones

GIVE NAMLG, DCPARTMENTS, AND OFFICIAL TITLES OF PRINCIPAL INVESTIGATONRS OR PROJLCT DINECTONE AND AlLL OYHER
PHOFEGAIQONAL PEREONNEL ENGAGED ON THE PROJECT,

Rutledge, Lewis J., M, D., Principal Investigatoy, Department of Otolaryngology
Gonzalez, Gerardo, M, D, , Co-Investigator, Departmcnt of Otolaryngology

Tabb, Harald G,, M., D,, Professor and Chairman, Department of Otolaryngology
Rubin, Wallace, M.D., Assa. Professor, Depazment of Otelaryngology

Istre, Clll‘ron,\’Jr., Ph, D. , Medical Audiologist, Departrment of Otolaryngology

NAME AND ABDAESS OF APPLICANT {NSTITUTION

Tulane University School of Medicine, 1430 Tulane Avenue, New Orleans, La, 70112

BUMMARY OF PIOPOBLD WONK + (200 words or irss — Chnidt Confideuial data,]
In tha Sclonce Informatlon Enchangs wmmarles of work in progress are anchanged wiih govornmeny und privote agentie; supporting ratsarch In

the blo-adenzes ond are forworded to Invertigators who request such Informotion. Your swmmary Iv 16 ba wsed {or thore purposos.

This rescarch project is proposed to procure valuahle pathologic human
temporal bones for surface preparations or histologic serial sectioning and careful
microscopic evaluation. The study is designed to correlate abnormal ante mortem
auditory-and vestibular«disturbances with poat mortem histopathologic changes in
ty inner ear,

In animals, -the effécts Sf'rockdt noise dand the streptornyces drugs will be
evaluated by electrical audiometry and surface preparation or step sections,
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TITLE GF PLROJCCT:

SUDITORY COMMAUKELICATION AND ITS5S DISOHDLEHS

PHRINCIFPAL IHYESTIGATON, ARSOCIATLS AND PLPARTMENT/LPLECIALTY:

IIRSH, IRA J KD NAARD G

[ATE 700514 DISTR
. HECIMENT INSHITUTIONT PERKIOD O THIS KHPL

CENTRAL INSTITUTE FOR DEAF EEG 7010 END 7109
FY 71 FUuDS 00393224

RESEARCI '

SAINT LOUTS BISSOURI 63110

BUMMARY OF FMOIEGT:
DOG000 CONTINUATION
ST LOUIS, MISSONRI 63110

PO7004 818 5. KINGSHIGHAAY BLVD,
009001 DIRECTOR OF RESEARCH

Prinecipal Investigators: I. J. Hirsh (Dixector); H..Davis

(&1, ct?oancephaloqraphyl; D. H. Eldredge "(Electrophysiology);

Jﬁéﬁ. Miller (Animal Behavior and Psycholegy):; A. F. Niemoeller
{Electrical Engineering); and C. S. Watson, J. H. Mills, D. A. Ronken,
L. P. Swisher, N. P. Erber, P. L. Divenyi, D. 6. Drescher, €. S. Gordon

H. 8. Lane, F. R, Kleffner, and A. A. Simmons,

Present studies include the following:
Clinical application of evoked cortical potentials and relation

of potentials to different sensory inputs; electrophysiological
studles of cochlear patterns and of auditory.nerve ceding; -
behavioral, physiological and anatomical measures of temporary and
wpariianenthearing- loss intanimals: following ‘exposureito] noises
temporal aspects of auditory perception and of auditory masking;
pitch perception of sounds with changing freqguencies; detection

of signals 1in noise; diseriminability of complex tonal patterns;
analysis of lipreading by deaf subjecls; psychological and

{ linguistic effects and aspects of impaired hearing; development

of special wireless group hearing aids and of eguipment for
‘measuring hearing-aid performance, :
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TITLE C¥ FNDJILET:

&HE DETERMINATION OF SUSCEPTIBILITY TO HEARING LOSS

L PRINCIFAL INVESYIGATOA, ALSOCIATES AND OLPARTMENT SPLCIALTY!

ARD, W DIXbN JKIND AWARD G
. CATF 700574 DISTR

j

I

. AECIPIENT INETITUTION: PFERUIOD FOR THIS NAF
MINNESOTA UNIVERSITY CF EEG 7012 THD 7111
MEPICAL SCHOOL . FY 71 FUNDS 00029626
TOLARYNGOLOGY PEPTa
MISHEARCITS _______ MINNESQTA 55455

BUMMARY OF PROJECTS

006000 CONTINUATION
007004 303 ADHINISIRATION BLDG MINNEAEBOLIS, MINNTSOTA 55455

009001 RESTARCH PRCFESSCOR

¥, Dixon Vard, Ph. D,; Professor, Dopartment of Utolaryngologr
% Ja Duvall, III, M. D.; Professor, Davartrant of Oteolaryraology
Da..d A. Nelson, Ph, D.; Research Associate, Department of Ctolzryngology

. . This research will examine in the chinchilla the relations among
(1) thextenporary changes- in:auditory scnsitivity .cavsed, by severe but
subtrautatic exposuxes to.noise, (2) the permanent changes in sensitivity

roduced by a more severe noise exposure, and (3) the structural and

ltrastructural changes obscrved in the affected cochleaze. Behavioral
_[testing is accomplished by means of conditioned-avoidance techniques,
"[particular attention will be paid to possible histological sequelae of noise
xposure that are not assoclated with # loss of auditory sensitivity. The
fundamental question, however, is: Can individual differences in temporary
ffects of noise be used to predict individual diffefences in resistance to
ermanent effects from more severe exposures?
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NEUX., DIS.E& STHCKE
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SURGRCUP RO

[ TITLE OF FHADILET
INFLUENCE OF THE TYMPANIC AUSCLE INTZGRITY

i

PHRINCIPAL IHAVESTIGATON, ASSOCIATES AND CEPAHTRENTILHFECIALTY:

HAYDEN, EOQYAL C, JF

ey

AYARD G
DISTR

KIND
[ATE 7005174

PERICD FON THIS NAP:

RECIPIENT INETITUTION

HENRY FORD UCSEITAL . Mo N-AFFL. EEG 7101 XD 7112
] _ Fy 71 FUNDS 00012111
PTOLARYNGOLCGY DEPT
ETHOIT HICHIGAN 48202
SUMMARY OF PROJEGH:
06000 CONTINUATION
CETROIT, PICHIGAN 48202

07004 2739 % GRANLC BLVD
09001 OTOLCGY CONSULTANT CC~DIR,

Royal C, Hayden, Jr,, M.D.
Otology Consultant

; Caé}.ﬁirector, Otology Res, Lab,
« Henry Ford Hospital and
“Adjunct Assistant Professor,
Gtolaryngology Dept., Wayne

OTCLCGICAL RES LARB

Donald N, Elliott, Ph.D.
Director, Otclogy Res. Lab,
Henry Ford Hospital and
Professor of Psychology
Department of Psychology
Wayne State University

Larry A, Frazier, M.A,
Assistant Director and
Rescarch Associate
Otology Rescarch Lab.
Henry 'ord Hospital

State University Medical School

. The purpose of this project is to continue the work previously carried out in
evaluating the effects of integrity of middle ear muscles and the effect of tympanic
membrane elevation and rehealing on stimulation induced temporary and permanent
hearing threshold shifts, Specifieally, the behavioral audiograms of conditioned
rnonkeys after exposure.to-high-intensity Tow frequency noige,..impulse'noise; and
jcornbination of the two will be compared before and after elevation of the tympanic
|[membrane, as well as sectioning the middle ear muscles, Recovery curves of the
hearing loss will be followed in their return to a normal or permanent hearing loss
state, The temporal bones of all animals will be removed and histelogically

processed for microscopic study,
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This grant supports the basie activities of the Kresge Hearing Research
Institute. It supports the salaries of many of the prinecipal investigators
and trained personnel. Technical help and other items specific to a particular
_research area are provided for by other ‘grants.

The aveas of study within the Institute at the present are as follows:
Leneral Psychoacoustics, general auditory physioclogy (electrical potentials
and fluid exchange); Cytoarchitecture of the organ of Corti (phase and electron
microscopy) ; comparative psycheoacoustics (hehavioral determinations of hearing
in animals before and after experimental procedures); neurophysiological cor-
relates of hearing; laryngeal transplantation and facial nerve physiology;
histopathology of the tomporal bone; psychoacoustices, and vestibular physiology.
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. NOTICE OF RESEARCH PROJECT

TITLI‘(’)‘ PROJLCGT
-~

HOISKETINDUCED DEAFNESS o~ MASKING AND SPEECH PERCEPTION

AIVE NAMEA, DFFARTMENTAE, AND OFFICIAL TITLAN OF PFRINCIPAL INVESTIGATOHD CR PROJECT DIRECTORE AND ALL OTHKR
PROFEGRIONAL PENJONNEL ENGAGEQ ON THE FNOJECT,

Rryter, Karl D,, PL,D, Sonzory Scioncoa Rasenrch Centor ~ biregctor

Becker, Richard W,, M,S, " - Rpsearch Psychologist
Bell, Donald W,, Ph,D, " " " " < Rosearch Psychologist
Clarke, Frank fi., Ph.D. " " " " = 8r, Research Psychologist
Heeker, Michael M, L., M,S. " " " " - 8r, Research Engincer
Kreul, E, James, Ph.D, " " " '"" - Sr., Resemrch Audiologist

NAME AMD ADDREOR OF APPLICANT [HATITUTION
Stanford Rescarch Instituta .
333 Ravenswood Avenuc
lo_Pork, Cnlifornia 94025
DUKMARY OF PHOPOBLD \WORK « (200 words of [oss =~ Omis Confidential dara.)
In the Scfanca Infarmolion Exchangs summariss of work In progren are exchunged with government and privats agencles yupporiing raseorch In
the bloaciances and ore forwarded to Inveatigotors who raguen) such infor matfon, Your summary i te be vied far theie purposes.

The general objective 1s the understanding of the performance characteristic of the
normal human ear and the car that suffers from hearing loss, primarily neiso~induced
deafness. The principal rosearch approaches to boe used to meet this objective are;

L. To study and explore, by means of pereceptunl tests, under controlled laboratory
{ épnditions, the relative cupncitics of the normal and deafened enr to detect and
iseriminate simple and complex acoustical sipgnels. [The tests will be designed
to define and dolineato mest probable undorlying neuro-physiclogienl mechanisms

invelved in such diseriminations in tho normal and deafened ear.

2. To study the ability of persons with normal hearing and porsons with deafness
to understand speoch that has been narrow-pass-band Iiltercd and processed in
various ways. It is hypotheslized that the spoech may be made more understand-
able to the deafened car as the result of processing ond "packaging’ the speech
signal in elithzr or both tho froquoncy-amplitude and time domains in ways that
might bost match the reomaining performance charscteristics of tho deafened ear.

3. To tast and ovalueta the knowlodge geined in the proposed rescarch for the
nlloviation of hcnring logs austai1ad“Jn_1ndus£xxanndﬁelsawhcra due t@ okpo-
sura;te;nxceysive nolsa, Ported for thia NRP
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DHEW NOISE RESEARCH AND RELATED ACTIVITLES
FOR 1971 AND PLANS FOR 1972

Jo QNational Institute for Occupational Safety and Health

A, Projects listed below were conducted during FY 71 and are
planned to continue into FY 72, Contract funding information

is shown in Table I,

1. Occupational Noise and Neavine Survey: This is a

continuing study aimsd at estabilishing relationships between
representative types of industrial nolse conditiens, years of
exposure, and hearing lavels of workers as a basis for
docunenting criteria for safeguarding hearing., An additional”
aim is to ascertain prevalence of hearing impairmer’t in

different: worker groups. All work performed on this project

for FY 71 was conducted in-housa, including unoise surveys

and hearing evaluations on 600 workers cngaged in jobs

comnected with rvoad repair, printing, steel product manufacturing,
and transportation services. With regard to the latter, FY 72
plans will include in-housc noise and hearing studles of trucking
operations which may have some bearing on DIT proposed noise
limits for the driver compartments of commercial vehjcles.
‘FY 72 plans also include two contracts, one calling for an
evaluation of serial audiometric data available on workors

who have been exposed six to twelve years to known levels of
mining noise; another contract may deal with hearing losses

among workers exposed to intermittent noise conditions.

2. Threshold Shifits in Hearing from Non-Occupational Noise
Exposures: This is a continuing project seeking E£o assess

risk of hecaring loss caused by exposures to off-job noise
conditions., Accomplishments in FY 71 included in«house

surveys of sound levels in nine separate rock-and-roll sessions
with pre~ and post-cxposure hearing measuxcments on a total of’
44 teenage nusicians and 162 teenage spectators. Via an
interapency arrangement with FAA and by means of a contrack,
audlograms together with a neise history questionnaire and
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otoscopic cheek are being obtained on residents in a noisc

“impacted neiphborhood bordering L.A. Airport. Similar

information is being collected on residents in a control
neighborhood 30 miles away. In addition, messurvemonts of
background and intrusive noise levels from aircrafc arc

being mwade in both comumities, A contract study is presently

being negotiated which will furnish hearing data on 100 ovx
more young adulis engapged in-noisy reercational activities
such as rocheand-roll music playing, drag strip racing,
cycling, shooting. Hearing measurements here will include
thresholds at high frequencics much beyond the conventional
audiometric range,

3. Industrial Woise and Medicpl-Safetv-Attendance Dakta on
Worlkers: this project seeks to determine Lf there is any
evidence coupling severity of occupational noise conditions
to the occurrence of extra-aural physical and behavioral
disturbances in workers. Accomplishments during FY 71 on
this project was to plan a contract study to uncover this
information through comparing cntrics in the existing
medical, safety, and attendance records of at least 500
wiorkers employed in noisy jobs and 500 in quiet ones.

FY 71 funds will cover this contract, Contingent on the
possible inadequacies found in eristing medical records of
ineplant workers to furnish neceded health information on
this project, it nay be necessary te perform cliniecal
examinations for this purpose. Plens to obtain such data
via contracts have been noted iw FY 72 project planning.

&4o Aapocta of Roise and Psycho-Yhysiolonic Regponse:

This rescarch project altempts to clarify physiologic and
subjective reactions eliecited by sounds which differ greatly
in acoustic quality, perceived meaning and purposefulness,
Specific questions to be considercd in this projeet include
the following:

a:; Do aversive typres of sounds cause distinctively
different physiological changes from those of a more
neutral nature?

b, What is the degree of correlation between physiologis
-xeactions to these different sounds and subjective ratings

of their annoyance?
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co Is there adaptation of both physiologic and subjective
reactions to these sounds with repeated or prelonged
exposures or does the time course of these reactions differ

How may positive or nepative associations given a

d.
subjective and underlying

cartain sound affect resultant
physiologic vesponses?

During FY 71 a study plan was prepaved to research these
questions via coentract. Contract nepotiation is now underway
and this project is expected to be funded by the end of FY 71
and to be conducted in FY 72, Expanded ceffort in this area
will .e dependent upon the results of the first contract study.

5.. Intorim Criteria for Envivonmental Nofse Control: The intent
of this project is to formulate interim neisce critevia or
acoustic requirements for the workplace, for the oytdoor urban
or community envivonment, and for the indoor or howe environmznt
within ‘the frame work of enisting knowledge of noise effects

on health, work efficiency and safety, comfort, and wellebeing.
During TY 71, an outlined approach to this project was drafted
by DHEW and reviewcd by CHAJA scientists sclected to assist

in this task. Progress on the part of BIUEW in attempting to
prepare a first vhole dyaft of this document has been delayed
owing to the jmposition of administrative assignments, Mew
attempts will be made in FY 72 to follow through on this project.

6. Aspects of Noise Disturbance to Sleecp: This study was an
exploratory investipation of the effects of noilse on sleep and
post=sleep behavior in two 25, 50, &nd 70 year old males.. -

FAA supplied $55,000 for this project vhich was supervised by
DHEW under an interagency agreement and carried aut via contyact
with the University of Cincinnati. During FY 71, the study :
was completed and a technical report summarizing results.

prepared for publication,

7+ Advisorye«Consultative-Tralning Services on Hoise Problems
and their Control: Under this project, staff offers
consultation to state and local agencies in development of
necded noise control programs and plans and directs training
programg, workshops dealing with evaluation, recognition and
control of noise, It also supplies technical and general
information on noise to government agencies and the general

public,
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B, The projeéts listed below represent new activities planncd
for FY 72, Contract funding levels for these projects are
shown in Table I.

1. Survey of High Freguency Noises in the Work Environment:

This study will (a) inventory types of industxial piocesses

and equipment which emit noiscs with high frequency concentrations
of acoustic energy (above 10 MHz); (b) describe instrumentation and
procedures for defining worker exposures to such sound energy,

and {c¢) obtain representative measurements in work areas wvhere

_the operating equipment is in use. It is planned to conduct

this work via contract during TY 72,

2. Survey of Hearing Conscrvation Programs in Industry:,
The aim of this project is to survey hearing conservation
practices in various industries, Data will be sought
reflecting the number of programs presently in operatioen and
specific procedural details such as audiometers used, their
maintenance, avdiometric testing procedures, aspects of
personal protection and engineering contrel efforts. In
addition, on-site iuspections and calibration of audiometers
in use, noise measurecments of test arcas, will be made in a
selected number of companies for purposes of adding depth

to the information gathercd fron the questionnaire, This
questionnaire survey is designed to begin early in FY 72 and will
be strictly an in-house activity,

3, TmpacteTvpe Hoise Exposure and Control in Tndustry:  Via an
FY 72 contract, &n attempt will be made (a) to identify types
of manufacturing-construction equipment and processes vhich
generate strong impact-type sounds, (b) to prescribe
instrumentation and procedures for best describing such:

sounds, and (c¢) to obtain ficld data tepresentative of worker
exposures to these impact nolse sourdegs- ﬁubsequene to the
results of this contract effort, another contract study will

. consider available means for reducing impact nolse generations

at the source, and demonstrate on sclect industrial machines or
equipment the smount of quieting achieved through application
of these treatnments. The latter contract work will be funded

“in FY 73.
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4. Noise Effects on Non-Auditory Sensory Functions and

Performance: This project is designed to evaluate in the
laboratory certain measures of .visual, tactile, thermal,
kinesthetic and vestibular functions that may be effected

by industrial~typz noises and aspects of response accommodation
with centinuced exposure to such noise. 1In addition, an
assessment: will be made of performance or safety implications
of these noise~induced changes through study of simulated job
tasks incorporating specific function or functions affccted.
This work will be done on g contract basis beginning in

FY 72,

5., Temporary Threshold Shift in Hearing from High Level
Noise Lxposures: This project for F¥ 72 will involve two
studiecs to be undertaken on an in-house basisz. One will be a
laboratory study to determine the degrec of tcmporary
threshold shift resulting from high level low frequency noise
exposure in normal listeners, The intent of this work will be

“to evaluate the adequacy of dBA sound level measures in rating

hearing loss risl from industrial noises with prominent low
frequency enecrgy, A sccond study will involve the use of
groups of workers exposed to high level noise in their work
environments whose hearing will be tested hoth before and
after work each day for two weeks so as to deterwine the
growth and decay of noisc-induced tempotrary threshold shifts
in hearing under normal work conditions. Hearing Lesting
here will include frequencics in the conventional sudiomatric
range as well as at select high frequencies., The latter
testing will be done in different work situations sampling
a variety of exposure conditions.

6. Aspocts of Ear Tolerance to Noise: A first study included
in this project will scele to identify at least 100 workers
vhose ears, while unprotected, show little if any hearing

loss degpite 10 or more yenrs exposure to industrial nojise

of high level. Such workews will be subjected to clinical
exams, otolopglc and related evaluative tests secking to
uncover distinctive factors which may explain their resistance
to ear damage from noise. This study will be conducted during
PY 72 on a contract basis,
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7. Guides to NHoise Control: Via contract, two guldes for
noise contrel will be prepared, One is to summarize
information on materials for industrial noise control
purposes and a second is to offer basic principles of noise
control and clte case histories of implementation and
effectiveness, This work is to be handled by. two contracts
to be negotiated during FY 72.
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¢, The projects listed below are supported by grants thyough the
Hational Institute for Occupational Safety and Health, FY¥ 71 and
projected FY 72 funding levels are noted in Table I, :

1. Damape Risk Criteria for Intermittent Noise Fxposure

(W.D. Ward, University of Minnesota): [lesearch will cvaluate
growth and recovery of tomporary noise-induced threshold shifts
in hearing for intcrmittent noise exposures over an 8<hour
period, Determination of noise levels, duty cycles which ceause
threshold shifts subject to complete recovery in the l6-hour
pexiod between two successive S~hour exposures will define
occupational noise limits for intermittent exposures.

"2, Training Prosram in Acoustic Fnvironmental Control
{K. Stewart, University of Pittsburgh): Pre=doctoral
1nter-disciplinaxy program aimed at developing acoustie | .
‘specilalists in handling noise problems in industry, housing,.
transportation, schools, hespitals and the comrunity at large.

3. Behavioral Toxicity of Hoise in. Ymmature Mice

(W.B. Iturrian, University of Georgin): Investipation of
gensitization of immatuxe mice to audiogenic seizure and to
assess the efifects of high level sounds on pesticide toxicity,
drug effectiveness ond on their overall behavior,

44 Effects of Threa Sound Environments on_Human Behavior
(i1,D, Yarner,.University of Missouri): Ewvaluation of three
representative noilse conditions on realistic work tasks for
time periods resembling actual work situations,

s .
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5. Responses of the Pre-Damamed Ear (P.N. Herman, University
of Oregon HMedical School): Study to evaluate the effects of
acoustic over~stirulation on animal ears which have already
been sybject to temporary or permanent threshold shifts due

to noise,

6. An Objective Method for Evaluating far Protectors

(I'c Michael, Pennn State University): Study to cross~compare

and cvaluate objective and subjective procedures for establishing
sttenuation propertices of both ingert and carmuff protectors.

a W W m m m om R owm e o m o ot s S e m M M oM e W W e ow B R W s My T R W W =

D. Also supported by the National Institute for Occupatiocnal Safety
and Health are three noise projects dictated by requirements of

the Federal Coal Mine Health and Safety Aet, These projects deal
with development of hecalth standards for controlling noisc
hazards. in nining, establishwent of nolse survey and monitoring
procedures for mining operations, and promotion of methods for
engineering noise control in mining equipment. For FY 72, it is
planned to negotjiate at least two contracts in these subject areas

totalling $105,900.

II. Nealth Services and Mental Health Administration {Macional Institute
for Mental lealth)

This agency is supporting one rescarch grant, "Physiologiec and
Paychologic Adjustmént to Noise" (K.D. Kryter, F.R. Clarke, .
Stanford Rescarch Institute) which is in its second year of

" works TIunding for the peried 6/1/70 - 5/30/71 vas $45,3%4, For
the next twelve month period 6/1/71 - 5/30/72, funding is expected
to be §73,000, Essence of study is to monitor noise cffects on
performance and underlying physiologic measures on 4 long=term
basis. Subjects warying in apge, sex, sensitivity to noise will be
involved in this effort as will samples of everyday noises,

oo et = . T . e
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III. ‘Rational Institutes of Health (Hational Institute for Neurologic
-Digeases and Stroke (HNLINDS)

NIl through NINDS supports gront research related in part to sound
snd noise as 1t may affect speech perception ‘and hearing.
Attachment A contalns a listing of aective rosearch grents in these
arcas spanning the FY 71 « FY 72 time period. Actual or expected
funding levels ave listeds The list includes 18 active grants
whose current awards total $1,874,471,

'
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TABLE I

FY 71 ARD PUOJECTED FY 72 CONTRACT AND GRANT FUNDS FOR WOISE
PROJECTS IN-RATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND LEALTH

In=House or Coatiact Project TY 71 - FY 72
l. Occupational Noise and Hearing Survey in-house 75K
2. Threshold Shifts in Hearing from
Non~0ccupational Noise Exposurcs 75K* a—ru
3. Industrial Noisc and Medical-Safety=
Attendance Records on Workers 60K 150K
&. Aspects of Noise and Psycho~Physiologic
‘Response 45K -
5, Interim Criteria for Nodsc Control in-house in=house
6. Aspects of Noise Disturbance to Sleep completed
7. Advisory-Consultative~Training Services ,
on Nolse Problems. and Control in-house . in<house
8. Survey of High Frequency Noises in Work
, Environment e 60K
|
9, Survey of Hearing Consexrvation Programs
@ . “in Industyy - in-house
10. Impact=Type Noise Exposure and Control
“in In.dustry -— 60}(
11, Noise Effects on Non=-Auditory Sensory -
Functions and Performance — 75K
12, Temporary Threshold Shift in llearing _
from High Level. Hoise Exposures - in«house
13, Aspocts of Ear Tolerance to Noise -au 50K

14, Guides to Noise Control wean ) 73Kk

* 50K obtained via interagency agreement from FAA,.

\
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1.

2,

3.

5.
6.

TABLE I (continued)

Research oy Training Grant

Damage Risk Criteria for Intermittent
Noise Exposure -

Training Program in Acoustic Environmental
Control

Behavioral Toxicity of Noise in Immature Mice

Effects of Three Sound Environments on Human
Behavior

Reeponses of Pre-Damaged Ear

An Objective Method for Evaluating Bar

Protectors

7

|

40K

102K

10K

0K

33K

100K

K

26K .

30K,
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ACTIVB NINDS RESEARCH GRANTS.-KEYDEXED (Indexed) on NOISE S5/24/7L
2=(N5 3782 and N5 6459 also on Sound Trauma Deafncss)
TYPE  GRANF NUADER GAANT PEAEOD  PRINCIPAL INVESTIGATOM iﬁs'l"l;d-r"l'o.‘ﬂ-r-'.";&‘ T ks
PHOGAAM CLASS . LOCATION, PROJECT rln.E,_, NL .l,,,,__," : _,f:,:_n._,.,_,_ . .___:l:':‘,u_s__'
S . MOl NS 0343110  Ol-01=-71 32-31-71  SINCLEYOM, GEGRGE T "" CHS o CURA AWAND 319721
: UNIVERSTTY OF FLONIDA : 15T FUT YA 20,790
28 =FL-C . GATHESVILLE FLORIDA , 2HD FUT YW 30,047
AANDON NOISE ANALYSIS m vesnnuua EVALUATLON . 3RD FUT Y& . o,
L 4TH _FUT_ ¥R [+]
. RO HS 03T02~09  OL-DLa70 - OA=30-71. CONZALEZ, L GERARDO ensi oo .70 + - CURR AWARD 20,780
v TULANE UNIVERSITY S " ISTFUT YR | o
i’ | 20 =AS« NEW OHLLEANS STANA, ) 2ND FUT YR E [}
e ! HISTOPATHULOGY OF rem-mu.L BONES IR0 FUF YA ) ;
: . ATH FUT YR ¢ c :
| 3 RO1 NS 03TD2-0051 01=01=70 OA=07-T1 GONZALEZ, L GERARDO . Cns TL.  CUNR AWARD 0.
b . TULANE UNIVERSITY - . oo . 15T FUT YA o
28 «AS-f NEW DRLEANS . LOUISIANA ' 2ND FUT YR 0
] HLSTOPATHOLOGY OF TEMPORAL BOUNES Ing FUT Y o
: . . . . 4TH FUT YR . o
T TRGT RS G5A6RS0T  OISOTSTI T AZSNISTI T BTCREYYT JARES H - ; TERE i TURR AWARD LTS
- CALLAWDET COLLEGE : - . LST FUT YA ' 53,870
2BLefiel HASHINGTON DIST OF coL 2HD FUT YA . 80,944
, PERCEPTION OF COMPLES AUDITORY STIMULT DY THE 95:.! o RO FUT YR -, 0
‘ . ATH FUT YN o
T POL RS BLA59-06 CZ-0l=71 OL-31~FZ  KOOME, PALL " " 7" "o NsPD  * - 7l CURH "AWERD . 225,339
2 ' ' . UHIVERSITY OF FLORIDA' L "LST FUT VR 218,234
ar | 2¢ =f4ut CAINESVILLE FLORIOA IND FUT YR o
~ow *A CUNMUMICATION SCITNCES RESEARCH Puncnm 3RD FUT YA 0
K _ 4TH FUT YR ‘ 0
| 3 " A0L NS 06940-06 120L=70 -11230=71 - GREEN, DAVID H CHS CTL ' CURR AWARD Ah,1355- '
i ) . UNIY OF CALIFORNIA SAK DIEGO . LST FUT ¥R o,
: 201-F1-C SAN OLEGO - CALLFORNIA 20D FUT YR U ¢
NASK{NG MECHANISHS  ° v IR0 FUT YR 0
I . &TH FUT YR o
kN -
+ . . ' . * . L ., .- \ . ) . ]
, T ° PLS K31 O7790-04  Q1=01=T1. 12=31~T1  DILGEN, RGCEAT C . ... RSB 71 T CURR AWARD, LT TY SIS
: . . PLTTSOURGH -UNTYERSTYY OF .. * IST FUT YR 73,037
g 201=£3-C , PLTTSOURGH PENNSYLVANTA ZND FUT YA 734759 !
. . AUDITORY DYSRUNCTION THE COCHLEA . . ,. 3RO FUT YR . 75.097,
. § : , STH FUT YR |, T74373%
e N ——, e
e 9029+02,  Dl=g1=T1 1Z=3l~7t . SCHUNERTs EANL D . LA CUAR AWARD «:qnzu' L.
B, RO NS 0 . : .7+ ETANFOKD UNIVERSLTY : wi ) ISTROT YR e -
e ' STANFEAD CLETFORNTA « 2N0 FUT YA | I

pet TUTET

LLSTENER

. PERSL L -

1
CHARAC!'ERH{:S.& IN AUDITOIW DETEC‘I’IBH

.. L Y ......... sivar

)
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ACTIVE NINDS RESEARCH GRANTS--KEYDEXED (Indexed) on | SOUND 'I'RAUMA DEAE’NESS 5/24/71
(NS 3782 and NS 6459 also on Noise) :
e . ' . . ‘. et ’ + .
'TYPE  GRANT MUHODER CRAHT PERIOD LPRINCIPAL INVESTIGATOR, INSTITUTIOH o IRG Y PD . FUNDS |,
* PROGRAM CLASS . LOCATION, PAUDJECT TITLE . s, .t ' __l
3 AOL NS 02167=12  39-01=70 Q0~31=T1  SIMMONS, F OLAIR cns N cune awAao 50,782 |
STANFORD UNIVEASITY . ! 15T FUr- YR 4Le093 ':t
o, 2p2«DI-C STANRFORD CALLFORNIA : 2KD FUT YR o o
. GORRELATIONS, OF ELEC[RUPHYSIULOGICAL HEASUHES GF HEK“ING 3A0°BUT YR, . . -]‘
- — e — . AT OFUT YR .8
LA, et e R JO¥,
5 ROL WS 03702-00 m-o:.-'ro u&-:\ﬂ-?:] GONZALEZ, L GERANLO "eng 70 CUAR ANARD 20788 - -
. ; ) . TULANE UNIVERSITY X . L5T FUT YA AT
.28 =AS~( ] l‘ . " NEW UHLEANS LOVISTANA 2ND FUT YA '
! i * t - i HESTGPATHULOGY OF TEHPORAL NONES® 30 FUT YA . T
1 Pl “TH FUP YR, .
"3 ROL NS 03782<09510 D1-01=70 - 01=07~T1 | . GONIALEZ, L GERARDD ‘ths I CURK ANARD' o
a i [ % TULANE UNTYERSITY . LST FUr YA
20 =AS~C H l KEW OALEANS © LOUESTANA ZHO FUT ¥R »'_. ?
' i . H v MISTOPA[NULUC' OF 'ENFDR&L BDN!S JIAD FUT YK
H . ] . i.' C&TIE FUT YA ..
" N : - . A -
N 0 ’ ' - .. . .
I. . ‘. mé am e o N e - — L A bgr B o . . : i . 3
! & POt NS 03058~09 :o-m-wo |09=30-71, ' HIRSH, tRA 4 nSPa T cura avaros ¥ 303,226
. . CENTRAL INSTITUTE FOA DEAF YIST RUP YR . zzg:na "
. ZﬂI-EJ'C_: . SATNT LOuiS MISSOURT Zh0 PYT YR ‘4409102 {
: AUDLTARY CONKUNLCATIOH ANO, 1T5 B15OROERS " 3RO FUT YA 4800770 0
i ATHFUT YA * c* )
“TETT RO1 NS Q40303 . 12-01=T0 ' A1=30-71 T WARD, ¥ DEXON " ens T - CuRR AuARD 2682,
. ~ MINNESOTA UNIVERSITY OF - o TSttt 2aaans g
2D1=AG=C HINNBAPOLLS NINHESOTA . IND FUT YA
THE DETERKINATION OF icerrisiTy TO HTARING 0SS * "' | 3RD FUT YA - o
) . ¢ &TH_FUT YR ' 8 g
5. RO NS 05065-08.° ,01=01471., 1231=71  MAWKINS, JOSEPH Ey JR o LM, CURR AwARD 33,388 ¢ b
. TR ST MLCHIGAN UNIVERSITY of : 15T FUT YA 40,081,
2 ~A3-C ANN- ARNOR HIGAN 2MD FUT TR 0 'y,
NICADSCOPIC STUDIES DF THE lNN!l EAn JR0 FLT YR e -
' . ) ATH FUT YA, 0y
5 ROL NS 03023+00  Ql~0i=71 12-31-71 mvnsn; ROVAL Co JR oS Th, . GURR iNARD 121y e
ol ‘ i - | HENRY FORD HOSPITAL e © AST-PUT YR J
J 201=£3=C GETROIT HIGA ZND Fu? YA o 1
S i . ‘ IhFLUENCﬁ om THE 'YNP-\NIC HUSCLE INTILRITY "BAD FuT YR B B
. aTH AT W co .t
. " . L
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ACTIVE NINDS RESEARCH CRANTS--KEYDEXED (Indexed) on SOUND TRAUMA DEAFNESS

5724/
%% (NS 3782 and NS 6459 alsc on Noise) - .
1YPE GRANT NUMBER GRANT PERIOD PRINCIPAL TNVESTIGATOR, | INSTITUTION IRG “F¥ PO FUNDS
PROGRAM CLASS *NCATIONs PROJECT TITLE
; 5 POl NS 05705=06 ° 09-01=70 08~31~71  LAWRENCEs MERLE WEPR T Tl CURR AWARD 3552576 »
' : NJCHICAN UNIVERSITY OF 15T FUT YR 287,302
1 201=A3%=C “BRN ARDOR - HICHIGAN ZND FUT YR o
s ‘ CAUSES OF DEAFNESS 380 FUT YA o |
L S o - — 4TH FUT YR %y
f 5 POl NS 06439-06  02=0le?l  Ol=3l=72. HOONEs PAUL nsvn, n CURR ANAND 223,329 I
36 . UNIVERSITY OF FLORIOA . 1ST FUT YA 200,234
' 2t ~EAnC GCAINESVILLE LOR10A 2RD FUT YA o,
: S CURNUNTCATION SCIENCES RESEARCH paoc.um 3RD EUT YA o "
' e e e ATH FUT YA S0
.. 5 ROl NS Q7900=03 ., 05+01-T70 0A~30=71  KRYTER, KARL D cHs T0 . CURR AWARD 123,016 - ¢
V . ' STANFORD RESEARCH INST : © O 1ST PUT YA sle299
| 281=F1nC HENLO PARK CALIFORNIA 2NG FUT YA 04,051
P NOISE~INOUCED DEAFNESS—<NASKENG AND SPEECH PCACEPTION ‘38D FUT YA o
o _ o ‘ . . &TH FUT YR L
[-78 ROL NS 00000=03  Q4=0im70 —USTSTSTI" MATSCHINSKY, FRANZ N [T 70 . YCURR AWARD 31,382
i WASHINGTON: UNIVERSETY ' 15T FUT'YR o
| - 202=G3=C SAINT LOUIS H1SS0UAL 28D FUT ¥R o
i - . ENERGY METABOLISK OF Auonoa\' 'SENSORY STHUCTURES, 3”D AUT YR 8

et e L

ATH FUT YR



RANT NUMBER
‘ROGRAK CLASS

1L NS 029T4-10
E=Elwl

NINDS ~ RESEARCH GRANTS ACTIVE DURING MARCH 19TY. Df GRANT NUXDES

GRANT PCRIOD PRINCIPAL lMVESYlGAtON. INST!TUYION T InG
LOCATIONs PROJECT YITLE 4

02-01-¥1 01~32=72  STEVENS, § SKITH . o ocns

HARVARD UNIVERSITY
CAMORIDGE HASSACHUSETTYS
OSYCHOPHYSICS -AND HEARING

' fr— e By A
e S R [ e S S g Pt A

iz

EY PO

n

FUNDS

CURR AWARD
15T FUT YR
2N0 FUT YR
_3RD FUT YR
T ATH_ FUY ¥R
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SMENT o,

& K
§_’ *p l WH DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
X ¢
I WASHINGTON, D. €. 20410
OFFICE OF THE UNDER SECRETARY IN REPLY REFER TOi

Dr. Albert F. Meyer, dr.
Director
Office of Noise Abatement

and Control
Environmental Protection Agency
‘Washington, D, C. 20460

Pear Dr. Meyer:

This is in reply to your request of July 30, 1971, for information on HUD's
Noise Control and Abatement activities.

The involvement of HUD in the noise control and abatement areas stems largely
fram its support of the national goal of "a decent home in a suitable environ-
ment for every American family." This goal appeared first in the National
Housing Act of 1949, It has been reaffirmed in the interim years and rein-
forced by the Department of Housing and Urban Development Act of 1965 and the
National Environmental Policy Act of 19689.

Pursuant to this geoal, HUD has been finterested in noise policy and standards
regarding:
1. site selection for the housing HUD insures or subsidizes;

2. structural characteristics and components of housing HUD insures
or subsidizes;

3. land use planning; and

4, other forms of assistance that support the concept of a decent
home in a suftable environment.

Noise control and abatement is not a separate and distinct program within HUD
but rather, an ingredient in the environmental considerations of all HUD pro-

grams and activities.

Y
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In this context, HUD has recently consolidated, simplified and extended vari-
ous noise control requirements relating to the several HUD programs into a
single Department-wide Circular 1390.2, published August 4, 1971. We attach
a copy. Prior to publication, this circular was reviewed by the Environmental
Protection Agency, the Department of Health, Education and Welfare and numer-
ous other Federal, State, and local groups and private citizens. Although
HUD's interim standards have been found appropriate by reviewers, the Depart-
ment plans to consider revision after a reasonable period of experience.

The Department also has a continuing research activity in this area.

In order for the HUD Circular to be - fully effective, it is necessary that
builders and the State and Tocal comprehensive planning agencies have know-
ledge of the HUD noise control policies and standards -- we are providing a
direct mail out to planning agencies on this -- and also that they have a
convenient way of getting reliable, objective calculations of noise levels
around airports, major highways, and other sources of high noise.

Although we had earlier hoped that the Department of Transportation would pro-
vide Noise Exposure Forecasts to HUD as well as to the comprehensive planning
agencies across the Nation free of charge, it now appears to DOT that the
calculations can be provided to pTanning agencies only on a "cost reimburse-
ment basis.” Although we understand DOT's views, the result is to limit
severely the role and initiatives of the Tocal planning agencies in assessing
and controlling noise and in improved land use planning as regards noise.

Accordingly, we believe it highly desirable for EPA to consider providing Noise
Exposure Forecasts and other noise control data as part of its coordinative
role in protecting the noise environment.

L Sincerely yours,

/44/.%4

Charles 0. Oriebeke
Deputy Under Secretary

Enclosures




FEDERAI, NOISE PROGRAM INFORMATION

I, Organizational

Department of Housing and Urban Development (sce cover letter)
IT. Munctional
A, Objectives (see cover letter)
B, Specific Research
1, On-Going Projects
a. Techniedl Background for Noise Abatement in HUD Operating

Progranms
(1) Description and Objectives:

This project provides the technical support to assist in
implementation of the Departmental Cirecular 1390,2,

(2) Products Include:

(a) Site assessment techniques that do not raguire the use
of acoustical measurement instrumentation for preliminary
screening of applications to determlne sultahilitv of the
site with regard to nolse exposure.

(b) Interim procedures for the measurement of noise exposure
at proposed housing sites.

{e¢) A technical support document for use as a reference by
field pexsonnel,

(d) Training materials, including a demonstration tape
recording.

b, Development of Comprehensive Urban Nolse Survey Methodology

(1) Deseriptien

This 1is the initlal phase of a cost-shared research project

with the City of New Yoxk which 1s designed to assist the

i h
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(2)

Mel

Department with cobtaining factual information that may be
used in the conduct of ita programs in a large city as
well as to provide New York City with tools wherehy it can
deal with its urban problems,

Objectives

The objective of this first phase 1s to develop a statis-
tically valid methodology for objectively obtaining
information by which to characterize the baseline noise
climate of the City of New York.

ropolitan Aircraft Nolse Abatement, Policy Studies

J.I', Kennedy International Airport, New York, N.Y.

Tri-State Transportation Commission;

0'Hare International Airport, Chiecago, Illincis,

Noxrtheastern Illinois Planning Commission:

Bradley International Airport, Windsor Loecks, Connecticut,

Capltol Region Flanning Agency;

Cape Kennedy Regional Airport, Melbourne, Florida,

(1)

T e e A bl o A = b g AN L g e M

East Central Florida Regional Planning Commission

Desecription

These four studies, funded Jointly by HUD and the Department

of Transportation, are currently in their final stages of
completion. Each ofithe four planning agencles exanmined
the problem of alrcraft noise in the communities located
near its airpoxt. Variocus land-use-related measures were

evaluated for their potential for alleviating existing

T e L g



2.

problems and preventing future problems from arising in

the environs of the study ailrports.

(2) Objectives

The objectives are to provide in-depth case studies of the
airport noise/community conflicts in specific airport areas

to represent a range of potential noise alleviation strategies.

A, Summary of MANAPFS and Development of a Plapning Guidelines Manual

(1) Description

(2)

This is presently being negotiated as a follow-up study to the
four original MANAPS., Ii will summarize the findings of the
MANAFS and other similar studies, and evaluate each of the
remedial and preventive measures for broader application over
the nation. This, along with a discussion of the compatibility
of different land uses to various levels of noise exposure,
will be included in a planning guidelines manual to be used by

planning officlals,

Objectives
The follow-up study is intended to make the information

gathered by the MANAPS more useful to loeal officials con-
cerned with airpert noise., It is also intended to incorporate

the knowledge gained in other studies into the MANAPS,

Projects About to be Contracted for or Under Aetive Consideration

for B, Y, 1972
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a. HUD Community Noise Handbock

(1) Deseription

A practical reference handbook for use by HUD personnel,

planners, clviec officlals, developers and builders,

(2) Objectives
The objective is 1o provide a practical handbook that will be

useful to the non-speclalilst, It will deal with feaslibility
of alleviating existing problems and guide planning to avold
creatien of future nolse problems,

b. Comprehensive Urban Noise Survey

(1) Description and Objectives

Upon satisfactory completion of Fhase I development of the
methodology, FPhase IT will assist New York City in conducting
the comprehensilve survey to document the baseline noise
climate as well as to provide the HUD Reglonal Office with
detailed cobjectives information of the City of New York,

¢. Urban Noise Survey Methodology for Intermediate-Size City

(1) Description and Objectives

The purpose of this study is to review and evaluate the
methodology developed for use in New York City to determine
its applicability to much smaller citles. Necessary revisions

will be made and tested in an actual nolse survey,

e g b s e P o e -
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d.

Development of Noise Expogure Measurement Instrumentation

(1) Description and Objectives

The purpose of this project is to medify existing or
develop new instruments suitable for easy use in determining
site nolse exposure pursuant to the interim standards of

HUD Policy Cireular 1390,2,

e. Engineering Guidelines for "Suitable Noise Control Feasures"

T

s

e A g b

(1) Deseription

In some instances, mitigating cilrcumstances may cause the
Regional Administrator to make exceptions for sites that
would be found "normally unacceptable," In those cases,
noise control features must be included in the site design

and building constructlon.

(2) Objectives
The objective is to provide HUD field personnel with technical

guidelines for techniques of minimizing adverse impact of
environmental noise on sites proposed for participation in

HUD programs,

Evaluation of Site Nolse Exposure Assessment Technigues

(1) Description.and Objectives
Tﬁe objectives are to evaluate, improve and augment the non-
instrumental techniques for screening proposed housing sites
with respect to their noise exposure.

Development of Mode) Ordinances and Bullding Code Sections

(1) Description and Objectives
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(a) One purpose is to develop model oxdinances, zoning and
others for noise abatement and control that would aveid
incompatible land use with respect to noise,

(b) Another purpose is to develop building code sections
that would be used as models for specifying the performance
of bulldings in providing acoustical privacy,

h, Nolss Emission Ratings for Appliznces and Equipment

(1) Description and Objectives

The purposes of this study are (a) to foster the creation of
a national mechanism to provide nolse emission ratings for
kitchen appliances and other equipment for single- and
miltifanily structures, and (b) to develop HUD noise emission
standards for approving the use of such appliances and equip-

ment in HUD-insured and HUD-asslsted housing.

C. Procedures (refer to HUD Cireular 1390.2)

1.

2,

Problem areas and research needs are identified by field personnel
who implement fthe Departmental programs and HUD Clirecular 1390,Z.
Research priorities are assipned fundamentally on the basis of
incidence of problem, need and overall benefit to the
community.

Specific actions to abate and control noise mainly deal with efforts
to avoid exposure of new residential areas and to provide a suiltable
auditory environment both outside and within residential buildings.
Procedures for ccordination with other Federal agencies include
participation in the Interagency Aircraft Noise Abatement Program,

where HUD cheirs the Land Use/Airports Panel and the Structures the;,

et



Cooxdination and cooperation with other agencies on research efforts
is accomplished thrcough direcl communication between principals
responsible for research in the respsctive agencies, Tirlher
coordination is provided through development and review of environ-
mental impact pursuant to Section 102(2)(c) of P,L., 91-190, National
Environmental Policy Act of 1969.

&4, In-house technical capabiliiy consists of several professionals in
acoustics in HUD's research office and planning in HUD's Office of
Community Plannlng and Management, Consultants are used by Central
and field offices as required,

5. Proposed new efforts to upgrade noise abatement and control includes
a training session for all HUD personnel responsible for environmental
matters, The tralning program will assist in the implementation of
the Departmental policy 1390.2 by including instruection in the use of-
site assessment procedures as well as in fundamental noise measurement
instruments and proecedures.

D, Miture Program Proposals and Objectives

Future program proposals include development of better methodologiles and
techniques for determining community response to noilze; improved
performance of structures; significant investigations of air rights
structures; economic and socclal aspects of noise abatement and control

related to HUD operating programs,
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TRANSMITTAL -

U.5. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

NOTICE 8/4/11

1.

2-

3‘

This Notice transmits the fellowing:
Departmental Clreular 1390.2, Nolae Abatement and Control: Depart-

mental Policy, Implementaticn Responsibilities, and Standards.

Explanstion of Material Transmitted:

This Circular establishes noise exposure policies and stendards to

be observed in tha approvel or disapproval of all HUD projects.

This Cireular supersedes those portions of existing program regulations
end guidance documents which have less demanding noise exposurs
requirements. The Circulsr (see paragraph 3) calls for prompt
administrative actions both by Assistant Secretaries to incorporate
new noise pollecies and standards in thelr program regulations and
other central office instructions, and by Regionsl Administrators

to identify existing problem cases.

Filing Ingtructiong:
Ingert:
1390.2

UDE:DISTRIBUTION: W-l, W-2, W-3, W-4

R"l, R"E, R"B’ R“43 R*‘5
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CIRCULAR

SUBJECT:

U.5, DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

13%90.2

8/4/71

Noise Abatement and Control: Departmental Policy,

_Implementation Responsibilities, and Standards

PURPOSE AND AUTHORITY. 1t is the finding of the Department of Housing
and Urban DeveTopment (HUD) that neise is a major source of environ-
mental pollution which represents a threat to the serenity and quality
of 1ife in population centers., Noise exposure may be a cause of adverse
physiological or psychological effects as well as economic Tosses.
Accordingly, it is the purpose of Departmental policy to call attention
to this threat, to encourage the control of noise at its source in
cooperation with other Federal departments and agencies, to encourage
land utilization patterns for housing and other municipal needs that
will separate uncontroliable noise sources from residential and other
noise-sensitive areas, and to prohibit HUD support to new construction
on sites having unacceptable noise exposures.

This circular thus provides policy to guide the exercise of discretion
afforded in legislation on the various HUD programs. The circular is
based on authority provided in:

a. The Department of Housing and Urban Development Act of 1965
(PL.89-174) which provides that the Secretary may make such rules
and regulations as may be necessary to carpry out his functions,
powers, and duties, and sets forth, as a matter of national
purpose, the sound development of the Nation's communities and
metropolitan areas; and

b, The National Environmental Policy Act of 1969 (PL 91-190) which
directs Federal Agencies to develop procedures to carry out the
purposes of this Act.

POLICY

a. Foster Standards and Consumer Protection. It is HUD's general
policy to foster the creation of controls and standards for
‘community noise abatement and control by general purpose agencies
of State and Tocal governments, and to support these activities
by mintinum national standards by which to protect citizens against
the{gncroachment of noise inte their communities and places of
residence.
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1390.2

(1)

(2)

(4)

Planning assistance. HUD requires that noise exposures
and sources of noise be given adequate consideration as
an integral part of urban environments in connection
with all HUD programs which provide financial support to
planning. This consideration shall be of a form that
provides assurance that new housing and other noise
sensitive accommodations will not be planned for areas
whose current or projected noise exposures exceed the
standards cited herein. In this regard, HUD places
particular emphasis on the importance of compatible land
use planning in relation to airports, other general modes
of transportatien, and other sources of high noise, and
supperts the use of planning funds to explore ways of
reducing environmental noise to acceptable exposures by
use of appropriate methods. Reconnaissance studies,

and, where justifiable, studies in depth for noise
control and abatement will be considered allowable costs.

New construction. HUD discourages the construction of
new dwelling units on sites which have, or are projected
to have, unacceptable noise expasures®, by withholding
all forms of HUD's assistance for such dwelling units.
This pelicy applies also to college housing, group prac-
tice facilities, non-profit hospitals and nursing homes.
{*See paragraph 4, Standards).

Existing construction {including Rehabilitation}. HUD
considers environmental noise exposure an important fac-
tor in determining the amounts of insurance and other
assistance. Within cost restrictions, including those
set hy market forces, HUD encourages modernization
efforts for buildings in noisy environments when such
efforts improve the noise exposure environments. without
substantially increasing the life of the structure.

When modernization or rehabjlitation would substantially
increase the 1ife expectancy of the structures, it is
HUD's policy to apply noise exposure standards closer to
those applicable to new construction.

Grants _and allowances. HUD extends such assistance to
State and local governments for the alleviation of
community noise as may be provided for by the Congress
and as appropriate.

8/71
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1390.2

(8) Information and guidance (Research and publication).
HUD maintains a centinuing program designed to provide
new knowledge of noise abatement and control to public
and private bodies, to develop improved methods for
anticipating the encroachment of higher noise exposures
and to deal with thils encroachment and to foster better
understanding of the consequences of noise. Dissemi-
natijon will be made through appropriate channels.

{6) Construction equipment, building equipment and appliances.
HUD encourages the use of quieter construction equipment
and methods in populatich 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 poten-
tial noise problems, In appropriate circumstances, HUD
will allow certain additional costs for quieter construc-

tion equipment.

{(7) _Acoustical privacy in multifamily dwellings. . HUD encour-
ages the use of building design and acoustical treatment
to afford acoustical privacy in multifamily dweilings.

(8) Advice and cooperation, HUD welcomes advice and counsel
on improved methods for dealing with the noise problem,
and encourages cooperation with other units of government
as well as with appropriate private and voluntary organi-

zations.

b. Promulgate Minimum Standards. It is HUD's further general
policy to promulgate minimum standards and guidelines with
respect to noise abatement and control, to utilize such stan-
dards and guidelines as a uniform national policy to guide HUD
program decisions, and to support appropriate existing policies
and standards of State and local governments designed for noise
control and abatement. In this regard, noise exposures will
be divided into three groupings (to be defined in "Standards"):

{1) acceptable

(2) discretionary
--normally acceptable
--normally unacceptable

(3) unacceptable

Page 3 8/71
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1390.2

3. IMPLEMENTATION RESPONSIBILITIES

a.

Assistant Secretaries, Each Assistant Secretary shall promptly
incorporate by reference the Departmental noise abatement and
control policy, standards and guidelines into appropriate regu-
latjons, guidance documents, and adminlstrative forms and pra-
cedures for programs under his jurisdiction, including guidance
for A-95 notification and review. Further, each Assistant
Secretary shall evaluate the effects of, and compliance with,
Departmental policy, and identify program areas under his
jurisdiction in which additional noise control and abatement
standards or guidelines are needed,

Reqgional Administrators and Area and Insuring Qffice Directors

(1) One-time Report of Existing Problem Cases. Using this
palicy statement as a common nterpretation of existing
HUD program policies, each Regional Administrator based
on surveys by Area and Insuring Office Directors, shall
identify active and pending apptications in his region
which are problem cases. Any cases for which the Regional
Administrator intends to seek an exception action by the
Secretary should be forwarded to the Deputy Under Secre-
tary,-along with a draft Enviraonmental Statement. This
should be accomplished within 90 days of the effective
date of this policy.

(2) General Policy Implementation. Regional Administrators
and Area and Insuring Office Directors shall assure that
this policy and the prevailing standards and guidelines
are implemented in relatjon to all decisions and recom-
mendations taken in their jurisdiction, effective from
the date of this policy, and that specialized noise
abatement and control policies naow assocfated with indi-
vidual HUD programs are conscientiously enforced.

i 8/71
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1390.2

(a)

(b}

(c)

Exceptions to this policy, e.g., the approval of
actions in the range of unacceptable noise exposures,
are strongly discouraged. Any exception to approve
sites with unacceptable noise exposures must be
accompanied by a Section 102(2)C Environmenta! State-
ment {see para 3c below}, and must be concurred in

by the Secretary with the advice of the appropriate
Assistant Secretary. Such matters should be re-
ferred to HUD Headquarters in the earliest possible
stage in the decision process. After common inter-
pretation has been established, the possibility of
further delegation will be reviewed.

Authority to Approve New Sites. Administratively,
decisions with respect to proposed housing sites
with clearly acceptable noise exposures should be
delegated to the lowest possible levels within

field offices. Certain positive decisions to go
ahead with sites with intermediate noise exposures
are to be concurred in by the Regional Administrator
(see para. 4b{1). The Regjonal Administrator
shall use his discretion, and if he is of the opinion
that an important precedent or issue of national
significance is involved, he shall refer the case,
with recommendations, to the Secretary prior to
decision. (See alsc paras. 3c and 4c).

Surveillance of Noise Problem Areas. Regional
Administrators, Area and Insuring Office Directors
and all field personnel, as appropriate, shall
maintain surveillance on possible noise problem
areas and advise local officials and planning groups
of the unacceptability of sites for noise reasons

at the earliest possible time in the decision pro-
cess. Subsequent to the cleanup of backlog pursuant
to paragraph 3b(1) above, it is not anticipated

that there will be a need to make exceptions to

this policy on the basis that the unacceptable

sites have been "“in pilanning” for numerous years.

Page 5
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1390.2

{d} Assessments and Projections of Souhd Exposures. In
order to assure adherence to the guidelines and
standards, it is the further responsibility of each
Regional Administrator to require by sppropriate
means assessment or authoritative measurement and
projections of sound exposures for at least five
years (and longer if, there is a factual basis),
with respect to applications and projects under
review. Recommended measurement and procedures
will be provided in the issuance of each new stan-
dard or guideline.

{e) Notice to applicants. At the earliest possible
stage, HUD program administrators shall determine
the suyitability of the acoustic environment of
proposed projects, and shall notify the applicant,
existing or prospective, of any adverse or question-
abie situations.

(f) Interdepartmental Coordination. Regional Adminis-
trators shall foster appropriate coordinatien with
other departments and agencies in the field, parti-
cularly the Environmental Protection Administration,
the Department of Transportation, military base
commanders and the Veterans Administration. The
field offices of the Department of Transportation
should be consuited for data on existing and projected
noise in the vicinity of transportation media, inciud-
ing airports.

Environmental Statements. Detailed Environmental Statements,

as derined by Sectfon 102(2)C of PL 91-190 and implementing
guidelines of the Council on Environmental Quality and this
Department, shall be prepared to accompany any request for an
exception to this policy circular and its standards and to
accompany requests to approve those cases which fall into
discretionary noise exposures which are "normally unacceptable,"
Final Environmental Statements shall be filed with the Council
on Environmental Quality 30 days prior to making decisions on
the exceptional cases,

Office_of the Secretary. The Deputy Under Secretary in the
Office of the Secretary shall review and coordinate the
efforts under Assistant Secretaries, and provide Departmental
Evaluation of compliance with this policy.

8/71
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1390.2 CRG 1

4,

STANDARDS.

a.

Standards, incorporating both technical and policy considera-
tions, will be promulgated on the basis of review of the
nature of problem cases identified in the regions pursuant to
paragraph ab(1} above, and advice from consultants, R&D
contracts as appropriate and further study by the Departmental
Working Group on Noise, Technical poise assessment manuals
may be issued by HUD to provide further guidance on neise
assessment and measurement to facilitate implementation of
this circular.

Interim Standards. The following interim standards are
established, In applying these interim standards, projected
noise exposures shail form the basis for decision. (See
Appendix 1 for explanations of terms, definitions, and for
background discussion.)

(1) Exterpal Noise Exposures: Sites for New Residential Con-
struction (single or multifamily]

{See Chart, External Noise Exposure Standards for New
Construction Sites, on following page)

Page 7
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CHART: EXTERNAL NOISE EXPOSURE STANDARDS FOR MEW CONSTRUCTION
SITES {Measurements and projections of noise expasures are to be
made at appropriate heights above site boundaries)

GENERAL EXTERNAL EXPOSURES AIRPORT ENVIRONS

dB(A) CNR ZONE */ | NEF ZOWE */
UNACCEPTABLE , ,
Exceeds 80 dB(A) 60 minutes ’
3 c

per 24 hours

Exceeds 75 dB(A} 8 hours
per 24 hours

{Exceptions are strongly discouraged and require a 102(2)C
environmental statement and the Secretary's approval)

DISCRETIONARY -- NORMALLY UNACCEPTABLE

Exceeds 65 dB{A) 8 hours per
24 hours

(A
o

Loud repetitive sounds on site

{Approvals require noise attenuation measures, the Regional
Administrator's concurrence and a 102(2)C environmental statement)

DISCRETIONARY -- NORMALLY ACCEPTABLE

Does not exceed 65 dB(A) more than
8 hours per 24 hours

MCCEPTABLE

Does not exceed 45 dB(A)} more than
30 minutes per 24 hours

it

% %/ See Appendix 1 for explanations of Composite Noise Rating (CNR} and
Noise Exposure Forecast (NEF),

8/71. Page &
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1390.2

{2) Interior Noise Exposures {for new and rehabilitated
residential constructionj.

{Note: the standards listed below are performance
stapdards. The means required for achieving them will
depend on, among other things, the external noise levels,
the equipment and layout used in the building, and the
noise attentuation characteristics of the building's
floors and walls. These standards assume open windows
unless other provision is made for adequate ventilation.)

{a) "Acceptable":

$leeping Quarters. For the present time, HUD field
personnel should consider existing and projected
noise exposure for sleeping quarters “acceptable"
if interfor noise levels resuiting from exterior
noise sources and interior building sources such

as heating, plumbing, and air conditioning

--do not exceed 55dB(A) for more than an accumulation
of 60 minutes in any 24-hour period, and

~-do not exceed 45dB(A) for more than 30 minutes
during night time sleeping hours from 11 p.m. to

7 a.m., and

--do not exceed 45dB{A) for more than an accumulation
of eight hours in any 24-hour day.

Other Interior Areas. HUD personnel should exercise
discretion and judgement as to interior.areas other
than those used for sleeping. Consideration should
be given to the characteristics of the noise, the
duration, time of day, and planned use of the area,

{3) Insulation Between Dwelling Units

{a) "Unacceptable"

For multifamily structures, including attacned
single family units, floors and dividing walls
between dwelling units having Sound Transmission
Class (STC) of less than 45 are always unacceptable.
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c.

{4} Other land uses and existing housing. Until HUD estab-
lishes a broader range of noise exposure standards, HUD

administration at all levels shall take noise into

consideration in the development of policies and guide-
lines and in the review and decisions on specific projects.
Wherever feasible, standards along the lines of the above

shall be employed in a manner consistent with proposed
uses, densities and construction types.

Philosophy in Application of Standards. HUD personnel in the
exercise of discretion should be guided by a desire to prevent
noise problems from coming into being and by an overall philos-
ophy of enccouraging the control of noise at its source. Parti-
cular attention should be paid to fostering land utilization
patterns for housing and other municipal needs that will
separate uncontrollabTe noise sgurces from residential and
other noise-sensitive areas. HUD perscnnel should encourage
use of the A-95 notification and review processes to detect
potential noise problems as early as possible.

GQZK-J-—( A Ade_

Richard C. Van Dusen
Acting Secratary

Page 10
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1390.2

Appendix 1

APPENDIX 1., EXPLANATION OF TERMS, DEFINITIONS AND ADDITIONAL BACK-

1.

GROUND

Measurement and Noise Assessment Procedures. Technical definitions

of acoustical termineiogy shall be those contained in the related
current documents of the American National Standards Institute
{ANSI) and the American Soctety for Testing and Materials (ASTM}.
There has been a proliferation of concepts and mathematical tech-
niques relating to sound and human response to sound. Fundamental
to most all noise assessment procedures are the physical measure-
ment of sound pressure and the concept of a level expressed in
decibels, {See Appendix 2,)

a.

Sound Pressure Level Expressed in Decibels. Noise ("unwanted
sound™) affects the human ear through physical changes in
sound pressure superimposed on the static atmospheric pressure
in the presence of sound. Sound pressure has units of force

per unit area.

When a sound level] meter 5 used, Sound Pressure Level can he
determined and expressed in decibels, dB.” In this case, the
decibel is a logarithmic value which is referenced to the
faintest sound pressure detectable by the human ear. Those
requiring a more precise definition or understanding of these
terms are referred to the forthcoming HUD noise assessment
mapuals for Turther discussion.

In this cireular, the decibel values, dB{A), are for those
sound levels measured using the A-weighting network of a
standardized sound level meter, The A-weighting network most
closely approximates the response of the human ear to noise,

Relatively inexpensive and portable metering equipment is
available for purchase gr, in some cases, rental. Some of
the portable metering equipment alsc permits the accumulation
of time for which the noise level at the site exceeds a glven
dectbel setting. Sound Tevel meters shall conform to the
specifications set forth in the appropriate documents of the
American National Standards Institute.

The sound level meter is useful for measuring steady state or
persistent noise and for identifying maximum sounds of inter-
mittent noise. The A-weighted sound level, dB{A)}, has also

been used as a first approximation In characterizing transpor-
tion noise. More sophisiticated evaluations of aireraft

noise include some modifications which consider additional factors
and are expressed as percelved noise in decibels such as PNdB

or EPNdB. These refinements are discussed at greater length

in the HUD noise assessment manuals.

Page 1 8/71

HUD-Wash,, D. C.




1390.2

Appendix 1

b. Noise Exposure. "Noise exposure" as used in this ¢ircular is
generally a combination of a noise level in decibels and a
time duration for that nojise level. For example, sites where
existing and prolonged noise exposures do not exceed 45 dB(A)
for more than 30 minutes in any 24-hour period are acceptable.

¢. Composite Noise Rating {CNR). The CNR is a caiculated rating
for aircraft roise based on maximum sound pressure levels
during a flyover, frequency of occurrence, time of day and
other variables., It has been adopted by the Federal Aviation
Administration {FAA) to describe the noise produced by aircraft
operations in the vicinity of airports. In FAA usage, the
CNR takes into account the magnitude of the sounds of individ-
ual aircraft types, the number of operations of each type on
each runway, and the time of day. The numerical value of CNR
is related to an expected range of community response.

The FAA has calculated CNR's for a number of domestic airports,
and has divided CNR's into three zones -- corresponding to

our acceptable discretionary, and unacceptable, respectively --
according to the expected community response, as shown in the
following chart:

Chort {or Luflmatlng Betpenta of festdonlinf Communltias from Composlte Holia Rating.

Contposite Naise Rating

Takeogs and Runeps Zone Description of Expecied Responsc
Landings
S e AT T T A A AR = = uoormgiea £=4
Lees than Lese than 1 fssentinlly no complaints would La espected.  The
100 &0 noise moy, however, inferfere oceasionally with certain

activities of the residents.

10010 115 BO to 95 2 Tndividuals may camplain, perhaps vigorously. Con-
ceried group aclion s possible.

Greater than Greater than 3 Tndividun] reactions waukd lil.ely include repented, vigor-
115 05 ous comphints. Concerted group action inight be ex-
pected,

‘When advice and guidance are required in the analysis of
property sites in the vicinity of military afrports, the
request for existing data and projections should be made
initially to the Commander of the miTitary base and subse-
quently to his designee.

Page 2
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Appendix 1

Definition and Calculation of Noise Exposure Forecasts (NEF)
or Compasite Noise Ratings (CNR) shall be in accordance with
the current DOT-FAA practices.

d. Noise Exposure Forecasts {NEF}. The NEF is a calculated
environmental rating which refines and replaces the CAR
calculations for aircraft by including corrections for the
presence of pure tone and duration of peak Jevels within
the composite of intermittent noise. As currently used, it
has validity only for airports.

The Department of Transportation {DOT) is converting from CNR
to Noise Exposure Forecasts (NEF's). DOT has a contract for
the calculatjon of NEF's at some 29 commercial and general
aviation airports, and will soon have an intramural capability
for producing NEF's for any civil aviation airport. . The new
NEF ratings for arsas around commercial airports should be
sought through FAA Airport Regional Offices.*/

The following categories correspond roughly to the categories
of community response caleculated originally for CNR's (see

above}.
Noise Exposure Forecasts
Cateqory Rating Disposition in HUD
A Tess than 30 Acceptable
B 30 to 40 ‘Discretionary
c more than 40 ‘Unacceptable

For data on anticipated noise levels in the vicinity of mili-
tary airports, the request should be made initially to the
Commander of the base and subsequently with his designhee.

*/ Until December 31, 19771, Tnterim requests for NEF's should be made
directly to FAA's Office of Environmental Quality (Attention EQ-1,
Washington, D. C. 20590, Requests should be limited to applicants'
sites within about three miles of a runway during this peried,

Page 3 8/71.
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Appendix 1

e. Sound Transmission Class (STC) is a single-number rating which

provides an estimate of sound transmission loss performance
of a wall or floor as related to ajrborne sound generated by
a 1imited class of household sound sources. The higher the
number the better the performance.

Concepts Relating to Adverse Conseguences of Noise. Noise is

objectionable for commonsense reasons because Tt destroys the
serenity of one's environment., Beyond that there are a number of
specific concepts or ideas relating to noise. Current research
effarts are directed toward establishing firm findings about
certain noise phenomena and their consequences.

d.

General Hearing Loss or Damage. High intensity noises even

of relatively short duration such as biasts or explosions

are known to have destroyed or severely limited the hearing
sense. Moreover, highly amplified rock-and-roll music, sports
shooting, and other recreational uses might produce sound Tevels
capable of producing hearing loss especially 1f exposures are
prolonged or recurrent. Continuing exposures to levels exceed-
ing 100dB{A) lead to temporary and, eventually, to permanent
hearing loss.

Impaired Hearing for Speech Communication. Prolonged exposure
to Tess intensive noise 15 known to impair hearing of speech
comunications. The following table shows the hearing impair-
ment resulting from 8-hour exposures to industrial noise over

a long period,
"'_4_LJ._J-].. )
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Appendix 1

¢. Speech Interference Levels. Background noise above certain
Tevels interferes with one's ability to understand oral
communication. The following figure illustrates some current
knowledge of this phenomenon.
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Figure 2 - Voice level and distance between talker and
listener for satisfactory face-to-face speech
comnunications as limited by ambient noise. Along
the abscissa is the A-weighted sound level meter
reading -(dB(A)).

{SIL-Past, Present, and Future, J. C. Webster,
Sound and Vibration, August, 196%9)

d. Sleep Interference. Knowledge is less firm in this area and
a series of qualifications is associated with many of the
o findings, including significant individual difference and
" becoming inured to certain noise levels (perhaps by hearing
‘ loss). Nevertheless, "sleep interference" would seem to
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Appendix 1

have an important impact on the ability of the resident to
achieve rest and enjoy his leisure, snd hence must be

considered.

e. Nervousness and Tension. There is & growing concern that
exposure to the higher noise levels of the eclty might
contribute to nervous disorder: and tensions, but the
findings are still incenclusive.
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Appendix 2

APPENDIX 2. SOUND LEVELS FOR COMMON NQISES

(Non-tachnical table for general perspective and background)

JET PLANE, 100 FT. AWAY

PNEUMATIC RIVERTER

ROGK MUSIC WITH AMPLIFIER

THRESHOLD OF FEELING PAIN

THUNDER; DANGER OF PERMANENT HEARTNG LOSS

INTERNAL COMBUSTION ATRCRAFT ENGINE, 15 FT. AWAY

BOILER SHOP; POWER MOWER

SUBWAY TRATN PASSING STATION

ORCHESTRAL CRESCENDO, 25 FT. AWAY; NOISY KITCHEN

CITY TRAFFIC (inside car); PNEUMATIC DRILL, 20 FT. AWAY

PERSISTENT NOISE IMPATRS HEARING FOR SPEECH COMMUNICATION
(85 DECIBELS)

BUSY STREET

INTERTOR OF DEPARTMENT STORE

AUTCMOBILE (AVERAGE) AT 35 to 40 M.P.H.

ORDINARY CONVERSATION, 3 FT. AWAY

VACUUM CLEANER, 3 PT. AWAY

QUIET AUTOMOBILE AT LOW SPEED

AVERAGE OFFICE
QUIET OFFICE
CITY RESIDENGCE

QUIET COUNTRY RESIDENCE
WHISPER, 5 FT. AWAY
RUSTLE OF LEAVES

THREEHOLD OF HEARING

aB(a)
130
120
110
100
90
80

70
60
50
40
30
20
10

C

Sound levels can be measured with a mater and expresssed in decibels.
When uesed this way, the decibel is based on a comparison with the

faintest sound thet can be heard. The declbel scale is logarithmic;
decibel levels cannct be added arithmetically, ({See &ppendix 1 and

HUD noise gssessment manuels for further discussion.)
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U.8, DEPARTMENT OF LABOR ﬂmiro
Orrice oF tHE ASSISTANT SECRETARY FOR ADMINISTRATION

WASHINGTON, D.C, 20210 %\'%

N

SEP3 197

Dr. Alvin F. Meyer, Jr.
Director
Office of Noise Abatement and Control
Environmental Portection Agency
1835 K Street, N. W.
Washington, D. C. 20006

Dear Dr. HMeyer:

Your letter of July 30, 1971 to Mr. W. Scott Railton, requesting
information regarding Department of Labor nolse programs has been
referred to me for reply.

The nature of the work performed by the Department does not, for the
most part, result in objectionable noise, therefore, it has never

had a noise control program. Nolse control surveys have been
conducted as part of regular safety inspections upon request of the
Department safety offlcer. Rare noise complaints have been responded
to with surveys, recommendations, and corrective action.

You have advised that we will be requested to conduct a gurvey to
determine whether any of our activities are producing objectionable
nolse. Such a survey will be conducted upon receipt of the formal
requegt and the aurvey guidelines.

Sincerely,
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U.S. DEPARTMENT OF LABOR SWENTOp,

Occupacional Safecy and Health Adminiseration %“};&V ’—\

WASHINGTON, D.C, 2020
4 420

October 22, 1971

f

Mr. L, Justice

Office of Noise Abatement and Control
Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Justice:

In reply to your recent inquiries on noise control activities, we offer
the following information about our compliance activities.

1.

Our first noilse Standard was published May 20, 1969 in the Federal
Register. These were the Walsh-Healey Standards for Federal Supply
Contracts over $10,000. Our standards covered many items of safety
and health in addition to noise exposure,

On May 29, 1971, the U.S. Department of Labor's Occupational Safety
and Health Administration published the Safety and Health Standards
under the Williams-~Steiger Occupational Safety and Health Act of
1970 (copy enclosed). These standards for noise are essentially
the same as under the Walsh=llealey Standards of May 20, 1969.

I am enclosing a copy of our Bulletin 334 on "Guidelines to the
Department of Labor's Occupational Noise Standards." It explains
what we mean by 'a continuing effective hearing conservation

program."

We are working to get our field staff of compliance officers
equipped to measure noise in workplaces. It is anticipated that
we will have about 450 sound level meters in use early in 1972.

Our efforts on noise measurement and correction have been extensive
since May 29, 1969. We have trained 70 of our key safety engineers
and supervisors with the help of the Public Health Service and we
plan to train others as time and facillities permit.
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6. A number of firms have already been cited for vieclating our noise
requirements., Much progress has been made in noisey plants
throughout the country. The impact of our wvegulations has been
felt far and wide as evidenced by the demand for speakers and by
the fact that noise control and evaluation has been a favorite
subject of many meetings and seminars.

Sincerely,

Llj JQ %Q@ZVLQ

Charles R. McClure
Supervisory Industrial Hygienist
Qffice of Compliance Evaluation

Enclosures
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Bulletin 334
(Revised 1971)

Guidelines To

The Department of Labor's

Occupational Noise Standards

U.S. DEPARTMENT OF LABOR
OCCUPATIONAL, SAFETY

AND HEALTH ADMINISTRATION
WABHINGTON, D.C. 20310
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GUIDELINES TO
THE DEPARTMENT OF LABOR'S
OCCUPATIONAL NOISE STANDARDS

Introduction

Noise has long been recognized as a cause of occupational loss of hearing.
Some companies have for many years taken steps to reduce noise levels and
the exposure of their employees to them. In promulgating noise standards
under the Walsh-Healey Public Contracts Act, the Department of Labor
merely made mandatory minimum standards which have proved both practical
and effective in preventing hearing loss in many plants,

Measurement, control, and protection against noise is a somewhat technical
subject and one with which plant management, which is responsible for the
enforcement of safety regulations, may not be familliar., Therefore, this

paper:

First, explains the terms used in section 50-204.10 and later
in section 1910.95 of the Occupational Safety and Health Standards,
ag amended and first published in the Fedexral Register on May 20, 1969,

Second, explains just what is expected of the employer in order
to be in compliance with the requirements,

Third, specifies certain instruments, equipment, and procedures
which will be acceptable as a basis for judging compliance.
These latter points are of particular interest to technical
personnel, elther at the plant or engaged on a consultative
basis, to assist them in developing and carrylng out the

required controls and procedures,

This paper is equally applicable to employers currently covered by the
McNamara-0'Hara Service Contract Act and by the Williams-Steiger

Occupational Safety and Health Act of 1970,

Determining Sound level Exposures, and Permissible ILimits

Basically, section 50-204,10 and section 1910.95 set meximum permissible
nolse levels and exposures, and explain the types of corxrective action
which muest ha taken 1f these noise levels are exceeded.

Paragraph (a) of this section states:

"(a) Protection against the effects of noise exposure shall
be provided when the sound levels exceed those shown in Table 1
of this section when measured on the A scale of a standard

gound level meter at slow response . . . ."
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Loss of hearing occurs as a result of the cumulative effect of exposure to
sound above a maximum intensity and over a maximum duration in a given period
of time. For the purpose of this standard, the basic permissible intensity
is 90 dBA for a duration of 8 hours out of a day. The amount of sound energy
absorbed during such an exposure is considered to be the upper limit of a
daily dose which will not produce disabling logs of hearing in more than

20 percent of the exposed population.

Table I indicates the duration of exposure to higher sound intensitles which
will result in no more damage to hearing than produced by 8 hours at 90 dBA,
Employees must not be exposad to steady sound levels above 115 dBA, regardless
of the duration.

TABLE I

PERMISSIBLE NOLSE EXPOSURES L/

Sound

Duration per level

day, hours dBA slow
B renenmeaw me e e e — . —————————— 90
I et L P L 92
L L aita bt L 95
O bl D 97
2 wemeemmeremeeceacmeseeeceessecnee—ne- 100
1% wmmmememccammeesmcceeeeimeancicaeae- -- 102
1 me-- T 105
X mee-- e e R e LD LR 110
% or legs =e-wemecmcc—cicuncacicacccaccaan 115

1/ Wwhen the daily noise exposure is
composed of two or more periods of noise
exposure at different levcls, their combined
effect should be considered, rather than the
individual effect of each, If the sum of
the following fractions: OCL1/TL + C2/T2.

« +Cn/Tn exceeds unity, then, the mixed
exposure should be considered to exceed the
limit value, Cn indicates the total time
of exposure at a specified noise level, and
Tn indicates the total time of exposure
permitted at that level. '
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" Jecibels, the unit of measurement of sound levels.

3=

"he abbreviation dB in the right-hand column of the table stands for

The A scale is one of
several on the sound level meter, 2 measuring instrument used to determine
sound intensity, On this scale, the instrument reacts in much the same
way as does the human ear in that it is much less responsive to low pitched
tones than to those of higher piteh. The "slow" response is another set-
ting of the instrument which causes it to average out high level noises of

brief duration (such as hammering), rather than responding to the individual

impact noises,

It is important to note that decibels are measured on a logarithmic rather
than a linear scale. Every increase of 10 dB represents an increase of
approximately 300 percent in sound pressure, A 100 dB noise is, therefore,
3 times as intense as a 90 dB noise, rather than about 10 percent more
intense, as might be expected. Illustrated another way, if one machine
produces a sound level of 90 dB, a second machine of the same kind placed
next to it will result in a combined noise level of 93 dB, rather than

180 dB8, which might be expected.

Exposures at Different Sound levels

The footnote to Table I describes the method by which several separate
exposures to different sound levels during a day are to be treated in
deternining whethar or not the combined exposure is within permissible

limits.

-:iﬁa an illustration, assume that an employee works most of the day in an
" area in which the sound level is 90 dBA, but for 15 minutes out of each of

7 hours, he is in an area of 100 dBA, and for one l5-minute period each
day, he is in an area of 105 dBA.

This adds up to 6 hours at Y0 dBA: permissible duration of exposure,
8 hours; 1-3/4 hours at 100 dBA: permissible exposure,.2 hours; and 1/4
hour at 105 dBA: permissible exposure, 1 hour. Tabulating it, we have:

Actual Time Permissible Time
dBA e T
(houxs) (hours)
90 . 8
100 1 3/4 2

105 /4 1
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dp=

Puttiﬁg these values into an equation, we get:

[o=] )

1.75 . 0,25 .6 . 7.2 .15
oot p Pl g B L bS],
2 1 & 8 8 8 87

Since this total exceeds unity, the daily exposure is aghove the permissible

limit, even though the total exposure at each sound level is below the
permissible duration for that level.

No matter how briefly a person is exposed to higher sound pressure levels,
if he spends the remainder of the day at a level of 90 dBA, his exposure
will exceed the permissible 1limit, Only by being in an area having a sound
level well below 90 dBA can his exposure to higher levels be compensated.

Assuming that the 6 hours are spent in areas of relatively low sound pressure
levels, are the two exposures to higher levels permissible?

The equation becomes:

1-;5 + °-§5 = 1.75 ‘:‘a“ 0.50 2-25 or 1.125. This is still greater than

unlty and, therefore, not permissible, Either the exposure to the 100 dBA
level would have to be reduced to 1.5 hours or the exposure to the 105 dBA
level to 0.125 houra or 7 1/2 minutes in order not to exceed the permissible

total exposure,

1,5 4 0.25 » 2.0 4 1 op 175 4 0.125 _ 2.0 o |
z 1 2 2 1 2

Impulse or Impact Nolse

The last sentence of sections 50-204.10 and 1910,95 states:

"Exposure to impulsive or impact noise should not exceed
140 dB peak sound pressure level,"

This sets the upper limit of socund level to which a person should be
exposed, regardless of the brevity of the exposure,

In contrast with the 115 dBA upper 1limit for steady noise, the higher
intensity for impact nolse is permissible because the noise impulse
resulting from lmpacta, like hammer blows or explosive processas, is
past before the ear has time to react fully., Impact noisa levels are
to be measured only with an impact meter or an oscilloscope.

e e e - i TN
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Convertine Octave Band Analyzer Readings

Many plants have done a great deal of noise control work based on
measurements taken with the type of instrument that measures the sound
level at each of a number of frequencies, or pitches, of the sounds
produced rather than the overall total noise, as measured by the socund
level meter. A chart is provided in the regulations to permit readings
obtained from an octave band analyzer to be converted to corxesponding
values as indicated in Table 1,

Sections 50-204.10 and 1910.95, paragraph (a), second sentence, state:

When noise levels are determined by octave band analysis, the
equivalent A-weighted sound level may be determined as fellows:

140

" Jr -
w \ \\ oy
- >
130 \\\ \\ ™ 125 =
> : \ 120 2
2 NN 3
$ 120 N\ ns 9
] \ [
NE ] \ 1o &
z 2 = o]
Y 110 o
8; | X 105 “;-‘
o= <
E 100 - 100 E
- A 95 &
: g
= 90 5
[ @)

O | 0 8

30 1 L 1 lllrl -k 11 Illl

i) §
100 200 500 1000 2000 4000 8000
BAND CENTER FREQUENCY IN CYCLES PER SECOND

Equivalent sound level contours. Octave band sound pressure
lavels may be converted to the equivalent A-weighted sound
lavel by plotting them on this graph 'and noting the 4-
weighted sound level corresponding to the point of highest
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penetration into the sound level contours. This equivalent
A-weighted sound level, which may differ from the actual
A-weighted sound level of the noise, is used to determine
exposure limits from Table I,

The above graph illustrates in a general way what was saild previously about
the response of a sound level meter working on the A scale, It minimizes,
as does the ear, the low frequency sounds and emphasizes, as does the ear,
the high frequency sound, Thus, a 90 dB reading on the A scale may include
as high as 105 dB at 125 cycles per second, but would accept no more than
89 dB ar 2,000 and 4,000 cycles per second,

To illustrate use of the graph in converting octave band readings into A-scale
sound level meter readings, two sets of values of octave band readings have
been plotted, The series numbered 1 shows readings at or below the 90 dBA
curve, except at 2,000 cycles per second, where the reading falls on the

95 dBA curve, In this case, the sound level for use of Table I should be
taken as 95 dBA. 1In the series marked 2, all the readings are below the

100 dBA curve, except at 1,000 cycles, where the reading 1s just on the

curve, One hundred dBA would therefore be the value to be used in Table I.

As noted in the explanation of the graph, the actual socund levels measured
with a sound level meter on the A scale may differ somewhat from the values
determined by plotting the readings from an octave band analyzer on the
graph. These differences, for most sounds, are of the same oxder of magni-
tude as the errors to be expected in the measurement and are not important.
The intention was to provide a simple and relatively accurate means of
conversion from one system of measurement to another to accommodate existing,
effective plantwilide programs.

Variable Nolses

Sections 50-~204,.10 and 1910,95 state the final consideration in
determining whether or not a permissible sound level is being exceeded:

"If the variations in nolse level involve maxima at intervals
of 1 second or lessg, it is to be considered continuous."

This means that where, the scund level meter on the A scale at slow response
moves up from a generally steady reading, say from 88 to 92 AB, at intervals
of one second or less, the high reading shall be taken as that to be used in

Table TI.

As & corollary to this, intermittent sounds of brief duration at intervals
greater than one second should, as far as practical, be measured as to
intensity and duration and the total duration over a day be ascertained.
This total should be entered ir the equation given in footnote 1/, Table I,

t t
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to determine the permissible limit. These intermittent sounds, which can
be measured with a sound level meter, should not be confused with impulse
sounds of very short duration resulting from impacts or explosions.

Control Measures

Paragraph (b) of sections 50-204.10 and 1910.95 refer to control measures
to be taken:

"(b) When employees are subjected to sound exceeding those

listed in the Table of Permissible Nolse Exposures, feasible

administrative or engineering controls shall be utilized , .,
n

The Department of Labor considers "faasible" to mean the following, as
stated In the Oxford English and Merriam-~Webster Dictionaries: "Capable
of being done, accomplished or carried out; capable of being dealc with

succeasfully."

Engineering Noise Control Measures

Engineering controls are those which reduce the sound intensity either at
the souxrce of the noise or in the hearing zone of the workers,

The following are examples:
A. Malntenance

1. Replacement or adjustment of worn and loose or unbalanced
parts of machines.

2, Lubrication of machine parts and use of cutting oils,

3. Properly shaped and sharpened cutting tools,

B. Substitution of Machines

L 4
Larger, slower machines for smallexr, faster ones.
Stap dles for single operation dies.
Prosses for hammers,
Rotating shears for square ghears,
Hydraulic for mechanical presses.
Belt drives for gears.

PN
" s e s

C. Substitution of Processes

1, Compression for impact riveting.
2. Welding for riveting.
3. Hot for cold working,
4. Pressing for rolling or forging.

R s i e e i e o e i S
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D. Vibration Dampening

1, Increase mass,

2, Increase stiffness.,

3. Use rubber or plastic bumpers or cushieons,
4, Change size to change resonance frequency.

E. Reducing Sound Transmisslon Through Solids

« Flexible mountings.

« Flexible sections in pipe runs,
. Flexible shaft couplings.

. Fabric sections in ducts.

. Resilient flooring.

vewN e

F. Reducing Sound Produced by Fluid Flow

1. Intake and exhaust mufflers,
2, Fan blades dasigned to reduce turbulence.
3., Large, low speed fans for smaller, high speed fans.

G. Include Noise Level Specifications When Ordering New
Equipment

H, Isolating Noise Sources

1. Completely enclose individual machilnes.
2, Use baffles.
3. Confine high noise machines to insulated xoom.

I. 1Ilsolating Operator

Provide a relatively sound-procf booth for the operator
or attendant of one ox more machines,

Controlling noise at the source, as illiustrated by A through Hl, i1s the

ideal means of preventing noise induced hearing loss, The results are
relatively long lasting; the opetrator of the individual machine Is protected,
as well as those employees at a distance from it, and there is no need for
wearing protective equipment or following prescribed schedules of exposure.
The measures listed under HZ2, H3, and I will, if effective, limit the number
of persons exposed to high noise levels, but are ualikely to protect operators
and those close to the noise sources.

A number of the listed controls can be accomplished quite inmexpensively by
plant personnel, Others require considerable expense and highly specialized
technical knowledge to ensure the expected results. It is therefore strongly
recommended that plants avail themselves of the sérvices of competent
acoustical engineers in planning and carrying out their noise control programs,
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“he Department of Labor expects employers to explore the possibility and
practicability of controlling neise by engineering and to take all feasible
measures before resorting to use of administrative controls or of personal

protective equipment.

Administrative Controls

If noise cannot be reduced to permissible intensities through engineering
controls, administrative controls should be developed in order to limit
duration of workers' exposure to noise levels above 90 dBA to the times
shown in the Table of Permissible Noise Exposures.

The following are examples:

1. Arrange work schedules so that employees working the
major portion of a day at or very close to the 90 dBA
limit are not exposed to higher noise levels.

2, Ensure that employees who have reached the upper limit
of duration for a high noise level, in accordance with
Table I, work the remaindexr of the day in an environment
with a noise level well below 90 dBA.

3. Where the man-hours required for a job exceed the permissible
time for one man in one day for the existing sound level,
divide the work among two, three, or as many men as are neaded,

.elther successively or together, to keep individual noise
exposure within permissible time limits,

4., If less than full-time productlon of a noisy machine is
needed, arrange to run it a portion of each day, rathex
than all day for part of the week.

5. Perform occasional high level nolse producing operations
at night or at other times when a minimum number of
employees will be exposed.

Measures such as these can often be instituted at little cost or effort,
simply by introducing noise exposure as a factor in preoduction planning.
While not as satisfactory as controlling nolse at its sources, adminlstra-
tive control measures are more easily enforced, than is the requiremant to
wear personal protective equipment. For this reason it is preferred.

[ . I [— —
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Personal Protective Equipment

When engineering and administrative contrels fail to bring noise levels or
duration of exposure to them below permissible levels, the use of personal
protective equipment is required, as stated in the second sentence of
paragraph (b), sections 50-204,.10 and 1910.95:

"1f such controls fail to reduce sound levels within the
levels of the table, personal protective equipment shall
be provided and used to reduce sound levels within the
lavels of the table.,™

The use of personal protective equipment is considered by the Department
to be an interim measure while engineering and administrative controls are
being perfected, There will be very few casas in which the use of this
equipment will be acceptable as a permanent solution to noise problems.

Some methods of control, such as providing an isolation booth for operators,
or conducting noilsy operations when few employees are in the plant, may
require use of parsonal protective equipment by the operator when he must
emarge from his booth to make adjustments, or by those few employees who

carry on tha noisy operation,

In addition, the regulations require both provision and use of personal
protective equipment. How the latter is accomplished is up to the employer,
The Department recommends, however, that an educational and promotional
program precede initlation of required use of such equipment, and continue
as long as necessary to achleve 100-percent acceptance by employases. In
the absence of an observable high proportion of usa, the Department would
congider the lack of a training and promotional program as constituting a

violation of the regulation,

Selection of Personal Protective Equipment

Cotton stuffed in the ears has little value and will not be accepted by the
Department, because of the relatively small attemuation (reduction of nolse
level) and the care which must be taken in using it.

Fine glass wool can be used instead of cotton, because the attenuation which
can be achieved is very good, It is an acceptable protective device, -

Wax impregnatad cotton, when properly inserted in the ear, provides
protection equivalent to that provided by plugs or muffs, If supervisors
can assure that this material 1s properly used and fresh material is
provided daily, then this type of ear protection would be acceptable,
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Properly fitted earplugs are essentlally equal in attenuating ability to
ear muffs; either is acceptable to the Department, Plugs are inexpensive
but must be fitted to the individual., In addition, plugs, and any other
type of protectoxr inserted into the ear, must be issued by a trained person
under the direction of a physician or by the physician himself. TFrequent
checks must be made to see that the plugs are belng properly inserted.

Ear muffs, though relatively expensive, may be issued by any designated
person in the plant, as the only fitting required is adjustment of the head
band. This makes it very easy for the supervisor to check on proper use of
the muffs, Long hair and spectacle or goggle temples will interfere with
the seal made by the cushioned edges of the muffs and will correspondingly
reduce the actual attenuation, as stated by the manufacturer.

Regardless of the type of ear protector decided upon, its attenuation, as
stated by the manufacturer, must be sufficient to reduce the noise level

in the worker's ear to the level and for the duration prescribed in Table I.
The manufacturer's stated values are determined under ideal conditions, and,

therefore, as a precaution, it is wise to assume that the attenuation actuvally
attained in use in the shop will be at least 5 dB less than the stated value.

Only those sar protectors which have been tested in accordance with ANSI
standard Z24,22-1957, "Method for Measurement of the Real~Ear Attenuation
of Ear Protectors at Threshold," are acceptable to the Department.

The Department strongly recommends that any employee who is exposed to high
sound levels and reguests ear protection be provided with it, even if the
duration of exposure is within the limits prescribed by Table 1.

Hearing Conservation Program

Sections 50-204,.10 and 1910.95 conclude:

“In all cases where the sound levels exceed the values
shown hereln, a continuing, effective hearing conservation
program shall be administerdd.'

Therefore, where the sound lewvel in a working area hag not been reduced

to 90 dBA or below by engineering means, and relilance must be placed on
administrative controls to'limit duration of expesure, or on ear protection
to reduce the sound level actually reaching the ear, a hearing conservation
program is required. The program will be applied to all those employees
whose work brings them either steadily or infrequently into areas in which

sound levels exceed 90 dBA.

«
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befinitions

"Continuing" means that the program will be in effect and in use as long
as nolse levels above 90 dBA occur in the plant.

"Effective" means that exposed employees will not suffer continuing
deterioration of hearing acuity because of their exposure, but that ineipi-
ent loss of hearing will be detected and necessary steps taken to prevent
further deterioration before serious hearing loss has occurred.

In a broad sense, "hearing conservation" covers the entire range of actilons
required by sections 50-204,1i0 and 1910.95, As used here, however, it refers
to audiometry--periodic checks on the hearing ability of individual employ-
ees; and noise surveys--perlodic checks of the noise level in the areas in

which employees are working.

Audiometry

Audiometric tests will be made of all individuals working regularly or
3M$frequently in areas in which the noise lavel is above 90 dBA. The purpose
of these tests 1s to assure that administrative controls in use or ear
protection devices provided are being adhered to or properly used and are
effective in preventing loss of hearing from the noise levels encountered,

Audiometric tests may be made as frequently as specified by the plant's
regular or consulting physician, but only under very specilal conditions
shall they be made less than once a year.

The tests may be made in a doctor's office or elsewhere ocutside the plant,
providing the test facilities, techniques, and records are equal to or
exceed the minimum requirements described below,

1. Test Facilitles and Procedures

The test booth or room shall meet criteria of ANSI standard S$3.1-1960
(oxr latest), "Standard for Background Noise in Audiometric Rooms" for
testing to a minimum level of 10 dB on the IS0 1964 audiometric

scale,

The booth or room may be either prefabricated or locally built.
Doors, gaskets, and other parts of the room or booth which may
deteriorate, warp, or crack shall be carefully inspected periodi-
cally and necessary repairs or replacements made at once to ensure
that successive audiometric tests of each individual are directly
comparable and will give a true evaluation of the individual's
hearing ability.

- e T PR S e ime e et i e e L
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The operator of the audiometer should be positioned cutside the room
or booth but able te see the interior through a window. The person

being tested must face away from the operator and the audiometer to

ensure that all his responses are based on sound signals alone,

The test shall consist of an air conduction octave band analysis,
as described in ANSI standard S3.1, and shall include, at least,
500, 1,000, 2,000, and 4,000 Hz,

The audiometric tests shall be made by a person trained and skilled
in audiometric testing,

Audiometers

The audiometer used to make these tests shall meet the specifications
for limited range, pure tone audiometers in ANSI standard S$3.6-1969,

"Specifications for Auvdiometers,"”

The audiometexr shall have a certificate of calibration before it
1s placed in use, and shall be recalibrated each year thereafter.
This calibration shall check both frequency ard intensity at each
setting, rise time and overshoot, and electrical and mechanical
integrity. A current certificate attesting to such calibration
shall be readily avallable for inspection by the Department of

Laborx.

On the audiometer shall be a statement Indicating whether it is
calibrated to ASA 1951 values or to the current American National
Standard, which is identical to the IS0 1964 standard,

The audiometer shall be subjected to a hiological check, preferably
once a week but at least once a month, or before each use of the
instrument 1f it is used less than once a month., The check shall
be made by testing a person with a known and stable audiometric
curve, The monthly check should include movement and bending of
cord, wire, and lead, knob turning, switch actuating, and button
pushing to ensure that there are no sounds other than the test
tones, A log of these checks shall be maintained and be available

for inspection.

Records

In addition to the certificates and logs referred to in 2 above, a
record of each audiogram made on each individual tested shall be
available for inspection, Records of audiometric tests shall indicate
whether readings are based on ASA 1951 or on American National Stand-
ard {ISO 1964). The complete records on each employee required to be
teated shall be retained for 1 year following termination of employment
or transfer fo an area in which noise levels above 90 dBA do not exist.
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The records will be examined for evidence of any detericration of
hearing acuity and of action taken to prevent further deterioration
In those employees found to suffer some loss of acuity, Conclusions
as to effectiveness of control measures taken will be based on
examination of a significant number of audiograms and not upon the
basis of one or two cases,

4, Audiometric Tests Qutside of Plant

If audiometric tests are done outside the plant, the Department of
Labor representative will also inspect the facilities and test
records, as noted above, and the same standards will apply.

Plant management will make arrangements for such inspection with
the person conducting the audiometric tests and may accompany the
representative in his inspection and review of records,

Noise Surveys

A noise survey of esach area in the plant in which sound levels exceed 90 dBA
shall be made at least once each year to ensure that sound levels have not
increased above those originally existing. The survey may also establish
that noise levels in some areas have been reduced to levals below 90 dBA and
thereby justlfy discontinuing application of requirements for administrative
controls, ear protection, and audiometrlc tests of individuals in such areas,

A noise survey of an area is recommended whenever a change Is made in either
equipment or type of operations so that significant changes in noise level
will be acted upon immediately,

Tests of nolse levels will be made with a sound level meter on the A-scale,
slow response. The use of octave band analyzers or impact meters for
control or other purposes shall be in addition to, not in place of, tests
made with the sound level meter.

The sound level meter used will be one meeting specifications in ANSI
standard 51.4-1961, "General Purpose Sound Level Meters."

Recoxrds will be made of such surveys showing: the instrument used; date,
time, and location of such tests; machinery or equipment generating the
noise; and name of person making the test,

Test records shall be kept readily avallable for inspection for 1 year or
until a subsequent survey is made, if done more frequently.

The noise survey will be made by an insurance garrier, a consultant, a

representative of a State health or labor department, or by a qualified
individual designated by the company.
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Compliance Plan

Whenever a noise survey shows noise levels in excess of those listed in
Table I, necessary steps to reduce the noise exposure to or below those
levels shall be ascertained and a detailed plan, with completion dates

for individual steps, shall be prepared.

Following the original survey which shows existence of overexposures, the
steps In a typlcal compliance plan might include the fellowing, not
necessarily in this order and some usually going on simultaneously:

l, A detailed suxvey of sound levels and sound spectra to determine
the sources of excessive sound levels.

2. Initiation of engineering studies to determine methods for reducing
sound levels at their sources.

3., Planninyg and initiation of feasible administrative controls, such
as modifying production schedules to divide noisy jobs among enough
people to bring each below the permissible limit or spreading

part-time nolsy operations,
4. Initial audiograms for personnel excessively exposed.
5. Installation of a personal protective equipment program.

Followup audiograms at appropriate intervals to assess effactiveness
of the personal protective equipment program and administrative

controls,

7. Installation of engineering controls, or process changes to reduce
noises at thelr source.

8. Repeated noise surveys to measure effectiveness cof the engineering
changes.

When the compliance plan involves long term engineering projects (for
example, 1 or 2 years) it may be revised from time to time as conditions
change. The orderly completion, on schedule, of the various phases of
the compliance plan, together with other components of the hearing
conservation program, will be consldered compliance with the regulation,
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Applicable ANSI standards are avallable from the American National Standards
Institute, 1430 Broadway, New York, N,Y¥Y, 10018

81.4-1961 -- Specification for General Purpose Sound Level Meters--$2,75

51.6-1967 -~ Preferred Frequencies and Band Numbers for Acoustical
Measurements~~5$2,75

53.1-1960 -- Criteria for Background Noise in Audiometer Rooms-~-$2.75

$3.6~1969 -- Specification for Audiometers--5§4,50

4 June 8, 1971

* U. A, COVERNMENT PRINTING OFFICE 1 1071 O « 484-TH1 (1}
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DOT =08 -06002

Start Datas’ 19 12 69

Fstimated Completion Date: 12 72 (3-yr. effore)

Kind of Report: Naw

Performing Organization, Name: Department of Aerospace Engineccring
University of Southern California
University Park

Los Angeles,California 90007

Principal Investigator, Nama: John Laufer, Professor and Chairman
Department of Aerospace Enginecering

Responsible Government Organization, Name: Dzpartment of Tramsportation
Assistant Secretary
for Systems Development and Technolozy
Office of Noise Abatement
800 Independence Avenue, SW
Washington, D.C. 20590

Responsible Government Individual, Name: W. Harry Close
Research Division
Office of Noisc Abatement

Key Words: Basic research on jet engine noise and its abatement
Title: Modeling for Jet Noise

Summary: Develop engineering guidelines for the noise abatement of subsonic

- " and superseonic jets. The program of basic research will be conducted
over a period of three years. The first year's activity will include:
a) the overall design and construction of the research facility: the
anechoic chamber, the air supply system for the jer, the Jet nozzle,
the traversing mechanisms used for detailed measurements; b) develop-
ment of speeial narrow angle microphones of electronic system for
data processing; and c) preliminary measurements in a high subsonic
velean jet". In the second year plans are laid out to conclude the
nelean jet" experiments to initiate the theoretical study on a source

. model, as well as to start an experimental and analytical work on
the effects of initial conditions. Depending on the progress of
this program, it is hoped that in the third year research on the
supersonie jet nolse problem could be initiated.

Rescurces Estimace, Fuada: $529,000 for 3-yf. effort. First year - $235,166.
Second year - $126,843

Security »f Report: Unelassified

Procurement Hethod: Grant Agreement.
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DOT-0S-00035, Task Order #3 pdated May 15, 1971

Start Date: 28 01 70

Estimated Completion Date; 01 71

Kind of Report: Neow

Performing Organization, Name: National Academy of Sciences
’ : National Rescarch (ouncil

Division of Enginecring

Highway Research Board

Principal Investigator, Name: W. N. Carey, Jr.
Executive Director, lighway Rescarch Board

Responsible Government Qrganization, Name: Department of Transportation
Assistant Secretary
for Systems Developmeni & Technology
office of Noise Abatement
800 Independence Avenue SW
Washington, D.C. 20550

‘Responsible Government Individual, Name: Johtt -G -Gourlas- V. Harry Closc:
' . Rescarch Division
‘0ffice of Noise Abatement

Key Words: Advisory and infornatien services for transportation noise

Title: NAS Services Trans Noise Abate

Summary: Provide four interrelated information services: 1) Advisory
Services ~~ Information Sterage, Retrieval and Synthesis: an
Advisory Committee within the Highway Research Board of the National
Research Council, National Academy of Sciences of approximately 8
experts in the various aspects of transportation ncise will be
appointed to advise on the scope, sources and input/output require-
ments of a storage and retrieval system for noise information and
to advise on topies and procedures to be used in the synthesis of.
stored information and that which is available from other resources.
Initial priority for committee‘concerns is in the area of surface
transportation noise; 2) Storage and Retrieval System for Trans.
portation Noise Research Information: develop a specialized file
for transportation noise reseacch information service {(TNRIS).

The service will provide for up to 2500 references in the first
year operation to cover ongoing research activities, reports on,
completed reseavch and publications or other documents within the
scope of the serviee. Output from the system will include respoase
to direct queries, monthly lisss and indaxes of stored material and,
at the end of the contract year, an experimental publication to
represent the year's accomplishments; 3) Synthesis of Information
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DOI~0S--00025, Task Order #3
Page 2

for Selected Topics on Transportation Noise Abatement: after an
adequate information base has been acquired, a small number of
relatively narrow topics within the ficld of transportation noise
abatenent will be selected as high-priority topies for information
synthesis. Onc topic will then be seclected for producing a
corresponding Lnformation syathesis document; ) Advisory Services: -
Research Programs: examine and ma%e recommendations for rescarch

and development activities that may lead to the implanentation,
within the transportation community, of policies, standards and
procedures for alleviatiug transportation noise,

Resources Estimate, Funds: $116,000

Security of Report: Unclassified

Procurement Method: Contract . Task Order

Amendment #2 to above provided $50,000 to continue the hdvisorﬁ
and information services, for transportation noilse abatement
through August 21, 1971, '
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S L Dates 272 08 Y0

cEstimated Completion Datoe: i1 12 7

Perfovming Organization, Nomas

U.8, Nepartwent of Commerce

National Bureau of Standards
Offiee of Vehiale Systaws Rescareh
Washington, D.C. 20234

Privncipal Inveastigator, Wme:

Refiponusi

hl

o Qovarnment Orpanization, Namc: Department of Transpor Lation

sil. Scerctary for Systems Development b
Teehnology
offiice aof Moise Abatement, TST-50
Rm. 100QY, #00 ~ 7rh St., S.W.
Washington, D.G. 2059

Responsible Governament wndividoal, Nane: Closc, W. larry

Koy Wards:

‘pigle;

Summary:

Chief, Researeh Divisien
Office of Noise Abatement

Tdentify amd quantify Lhe physical parawcters which affect the noise
generation characteristies of truck tires;- develop an information base
that may lead to standardized tire-noise testing proccdures and to
highway neise reduction criteria, standards, and regutations,

Truek Tire tloise Investigation

This study -wi'l provide a scientific basis for designing quieter tires,
flopcfully the information produced will prompt additioual aection by vehizle
and tire manufacturers, truckers, highway designers and local law enlorcagent
agencies to anhieve a full measure of environmeptal quality improvement,

A literature ncarch will be performed for existing information as well as

.. ongoing related wark to determine the scope of the ‘overall truck tire neise
‘prablem;,visit.s and contacts will be made to trucking industry and tire and

vehicle manufacturers to identify and define the truck tire population,

" practices of the fleet and individunl usere of tricks, and the basie diffarcns

that exist amoeng different users., AR attespt will be wade Lo identify the
parameters thit affect noise generation. Reassessmwent of the stntus of
laboratory and rosdside neise measuvement development will be conducted.

As a result of these efforts, certain tirve types will be selecled and teszed
on the road and in the laboratory. Upon ecmpletion of testing and the
colleetion and reduction of dnta, on analysis will e conducied to deterning
significant findings of the truck bire naice Luvestigation. .

t M . =y . . . g -
ntimate, Tunds:  Tornd fuwndicy estimate « £327, 000, jnirind Cavkiag ol 405, 0

( BT

Eo€ FY-/0 was previded by FIWA in April™1970. Intcragency Agrcencut DOT-i8-2C

‘addresses the first inecTement of FY-71, required to ocontinue wierlk without

inuersuprion. Yorad ¥FY-71 reguiramanis ave estimatad ot 2200, 000,
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ﬁrncurumvnt Method:  Toteragency Aﬁre&mcnt

Jother Funding Ageuncics: FHWA.
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Start Dntgi 17

Estimated Completi

19 Februavy 1971

CDOT-08-10025
02 71

on Pate: 01 06 71

Kind of Rrport: New’
Performing, Organizatfou Name Society of Automotive Engineers, Ine.
' 'wo Pennsylvania I'laza
New York, N Y. 10001
Principal Tnvestipalor, Name: anata, Frcd

Responsible- Government Qrganization, Name: » Department of Transportation

Asst, Secretary for Systems Development
and Technology

Office of Noise Abatement

400 Seventh Street, S.VW.

Washington, D.C. 20590

Responsible Government Individual, Name: Paullin. Robert L.

Chief, Regulacory Policy & Standards Div.
'Office of Noise Abatcment ‘ ;

ﬁéy Words: Analysis and report of the Plenarty Se551on of the SAE ConFerence on
Aireraft and the Environment

i Title: Aireraft and the Environment

Summary: Analysze

and report on the results of the Plenary Session of the SAR
The review and evaluation )

Conference on Aircraft and the Envirooment. .
shall cover the following: ' ;
1) A delineation of the conclusions and r2commendations of the nine i

workshop sessions, as modified (if any) by the Plenary Session. !
2) A delineation of the pertinent discussions at the Plenary Seasion,

with identification of appropriate groups or representatives of those

. . groups.
3) A technical/engineering review of the conclusions and recommendations

';arlsing from the Plenary Session, with a ranking of such results as

to "‘abxllty, reascnableness and schedalsng

T8

b.
c.
d.’

’Résoubdebhsatimaté.

: %) An evaluation of the feasibility of implementtﬁg the results of the
F}Plenary Session, with particular emphasis on the following: ‘

.

" The technical interation of air, noise, solid_waste and £luid
. pollutants. . o

The nconomic implxcations of ‘the rzaults.
Sugqutcd prlori*ios from a materials and manpower standpoxnt.

The wfFfect on the air transportation sysLLm. o

Funda:: $8.85§- (fixed.price) ST
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,DOT-08-10025, page 2

Sceurity of report:

Procurenent welthod:

Unelassified

Contract - {ixed price.
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Start Date: 14 5 71

Estimated Cempletion Date: 14 7 71

Performing Organilzaticn, Rame: B&X Instruments, Inc.
5111 West 164th Strect
Cleveland, Ohio 44142

Principal Investigator, Wame: . John Wootten, Vice President
Bystems and Englnecring

Responsible Government Oxpanization, Mawme: Depl. of Transportatlon
Asst, Becretary for Systems
Development and Technology
400 7th Street, 8. W.
Washington, D.C. 203590

Responsible Government Individual, Nawe: .Close, W. H.
Chief, Research Division

Qf fice of Noise Abatement

Key Words: Sound level detectlon system; noise monitoring system.
Title: - Field Noise Monitor System

Summary: Obtain sound level detection system for unattended monitoring
of aircraft and ambient noilsec levels in ailrport environs.

ﬁesouxces Estimate, Funds: $18,000. ($;7,099 Actugl)

Security of Report: Unelassified.

Procurement Method: Contract - fixed price

Othey Funding Agencles: N/A

Final Product Due: July 14, 1971
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Y4 May 1969

DT -05 -A9-026

Start Date: 18 10 68

Estimated Completion Date: 07 69

Kind of Report: New

Performing Orpanization, Name: Southwest Resecarch Institute (under contract
to Soclety of Automotive Engineers,;lnc.)

‘Principal Investipater, Name: Walters, F. C., Cﬁairman
S4E Research Project Committee

Responsible Government Organization, Name: Department of Transportation

Office of Noise Abatement]’
B0O Independence Avenue, s;w.
_Washington, D,C. 20590

‘Pesponsible Government Iﬁdividunl. Name : ‘Foster, Charles R,
’ Director, Office of Noise Abatement

Key Words: Urban noise levels; nolse generating‘machines; operator tolerance,
Title:_Support of Society of Automotive Engineers, Inc., Noilse Research Study.'

Summary: Obtain data which is correlatable to urban noise levels for use in
transportation noise abatement research.

This program {8 to gather, catalog, analyze and simmarize available
noise data in .3 areas relative to noise associated with the operatien
of tractors and related equipment. Specifically, the-3 arcas.are:.
(1) Definition of the physical characteristics of typical noises to

. which operators of such equipment might be exposed.
(2) The tolerance levels of such opefators, both with and without

. Pprotection.

(3) Degree of possible hearing damage and pperator disorientation

from exposure to variable noise,

- Resources Estimate, Funds: $5,000. {44,290 Actuaii

Securfty of Report: Unclassified,

Asst, Secretary for Research & Technolog

- Procurament Method:_ _Contract_ - £ixed_price. , .

Other Funding Agencies: Industiy - Farm & Industrisl Equipment Institute;
Construction Industry Manufacturers Assn. )
Power Saw Manufacturers Association,

Final Report received December 1969.
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Yerforming Gereninstion, lawg:

Profiress:

- Resourcos Estimate, iunds:

=ty - LGHG
Updated 17 April 3770
DO = (3 AL=000

.J'}

Start Date: 23 Ng 6F

Ustimated Completion Rate: o6 69

R

Rind of Report: liew

Bolt Geranel & KNewman
50 Moulton Strect
Cambridpe, Massachusetts 02138

rranken, Tetey A,, Vice President

Principal Tuvestivetov, Hame:
" Thysical Sciences Division

Deparvtnent of Transportation

Assistoant Secretary for Research &
Technology

Office of Noise Abatement

BOG Independence Ave., S,W.

Weshinpgteon, DLC, 20590

Rasponsible Covernment Crpanization, Name:

‘Responsible Covernneat Tndividual, Mame: Paullin, Robert L,

- Chief, Regulatory Policy & Steadards Div,
Office 0f Noise Abatenent

Metropolitan ajrports near-term nnise abatement alternatives; pperat ional
and non-operational procedures; composite noise rating; aiveraft neisc

exposure {orecasts,

Ley Words:

itle: Metropelitan Aircraft Moise Abatement Study {Logan International Airport)

Davelop useiul alternatives for achieving both preventive and ramediat
reltef from airveraft noise exposure in the vicinity of a larse metyo-
politan airsort - Logan International Aipport, loston, Massechusetts,
Included ere considerations of: basic cavses, growth trends, and social-’
economic imzect of aircraft nolse exposure on individuals and communities
‘near airporis, The project will inelude preparation of alternative
approaches for use by local, state, and Federal governmeats to puide thes
in land use development, airportk developmsnt and relatea aircraft ’

operationﬂl procedures,

Summary

.T-Dovelop a m'thodology for use by other air:ort nnd metrapolitan plannfrg
- officials. :

-

. Pinal report rec;q 350,

I

nl

$31,027 (Jointly funded: Department of Transportaticn/-
‘Departmont of lousing and trban Developront)

Qecurity af Rebart- ‘Unclassified.

.Procufemenl rkthod._ Lontract - Lixed price- ..
o Lt-( i o ' - - i L.
ﬁ*hﬂr Fundinp Aggneicg: Department of ousing and AR VER nrwnTogzlnt.
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act Nate: 21 05 69

Eetimnted Completion Rute:
!;')
Lind ‘wf Report:

P P A PP At ey

Performing Oripnlsation Nasg:

Frineinal Investivater, Name:

Responsible Covernaznt Orpanization, hane:

ST e G0
3 MEPRE S A3A

lpedated 34 1970

Jriae

DAY LR AY 040

Sereaipity, Yo,

Specis! Spudies Divicion
200 Jofferson-lDavis Higlway
Hvlinnlon, Vieginia 22202

Safeer, Harvey
Program Manaper, Special Studies Division

Departuent of Transportation

—

Responcible Government Individeal, Hamo:

Asat, Sccretery for Rescarch & Technology
0ffice of Noise Abatement

£00 Indopondence Ave,, S5.W.

Vashington, D,C, 205%0

aullin,g Robert L.

Chinf, kegulatory Policy & Standerds Liv,
0ffice of Hoise Abatemecnt

Kiy Yords: Assessment of transportation nolse abatement problems; potential solutions)
al)! modes of transportation - afirplanes, buses, trucks, autos,; trains, and

boats.

Title:
Abatement,

A Study of the Mopnitude of Transportation Noise Generation- and Potential

Summary: Determine the magnitude of tho transportation noise abatement praoblem 4n
the U,S, and develop a set of analytical tonls which cen be used to deteraine
the extent of the problem in the future and to evaluate elternative proposals
for noise gbatement; provide g comprehensive analysis of the current techniecel,
cconomic and legal limits of noise reduction, and estimates of what they may
ba in the future; detevmine the level of rerponsibility (public and private)
for nolse abatament, and the ability at each level to provide the necessary
resources to fnplement nolse abutement programs; determine the need for
_povomnment standards and regulations for transportation noise abatement, to
establish aspecific recommendations for stencdards and regulations and thefr
means of enforzement) deternine the scientifiic rescarch needed to understand
noizc sbatement and develop a4 research program which will maximize the
expected retura from all related rescurce allocations; determine how to
provide transgorteticn gervices that preduse acceptable nolss exposuve ir

populeted aewas, glven the cparation, eccoonie,

constraints,

}jﬂesourccs Eaticate, Funds:

o B bt e i b

docial and political

$492,683
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GWA HO. 2. PPAND, REY. HO. AFFECTS PAGES] 1. DATE:
12-08 05207 0 1-9 August 23, 1971
4, VITLE: . . ]
‘fransportation Noise Abatement
§&5NWﬁg}les R. Foster, TST-50 Jbihsﬂyhﬁﬁgaﬁcr, TME
Office of Noise Abatement Dor/Transport:ation Systems Center
DOT/400 Seventh Street, 5.W. 55 Broeadway
Washington, D.C, 20591 Cambridge, Massachusetts 02142
(202) 426-4553 (617) 494-2258
6. SPONSDR NO.: B, RELATED PPAS:

9. BRIEF TECHHICAL SUMMARY:IN continued cooperation with the 0ST Olfice
of Noise Abatement, TSC will work in two broad‘éreas of transpor-
tation noise abatement: (l)continue measurement and sinulation mod
eling of community noise levels created by transportation-related
sources; and (2)conduct research into the mechanisms of noise gen-
eration by jet engine exhausts, V/STOL aircraft, and internal com-
bustion engines. In addition, TSC will provide technical support
in all aspects of transportation noise abatement, providing suit-
able expertisce on call, menitoring resecarch centrzcts negotiated
v the Office of Noise Abatement, and directing demonstration pro-
Jects as appropriate. Further, the TS5C Task Manager will serve as
the focal point for all noise abatement activities involved in
other programs underway at TS8C for coordination purposes.

10. RESOURCE REQUIREMENTS:

Fy 71 Fy 72 EY

DIRECT MANYEARS 6.6 10.5
SALARIES & BENEFITS SK 140.0 210.0
MAJOR EQUIPMENT 44 .0 125.0
RESEARCH CONTRACTS 142.0 275.0
IN=-HOUSE SERVICES & OTHER 104.0 134.0
INDIRECT 160.0 231.0

TOTAL 590.0 975.0

1. APPROVALS: TsC : SPONsOR N\\N]\“Y LUbh

BY:

Director of ﬁ."’-; f\‘) ﬂ‘ 'c'gl:t
e . j

TITLE: Technology

LUATE: l
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12. DESCRIPIFICN OF WORK:

.ransportatian noise abatement constitutes an important prigram within
the PDepartment of Transportation, with high priority and emphasis. This
importance is clearly evident in the Departmental budget submitted to
the Congress. The Transportation Neoise Abatement program will receive

correspondingly high prierity and attention at T&SC.

l. Noise hAbatement

A. Surface Transportation Vehicle Noise Reduction:

No specific work at TSC is planned under this portion of the Depart-
mental noise abatement program. As noted in the Brief Technical Summary
above, howeover, TSC will provide technical support and suitable expertise
on call to assist the Sponsor in monitoring or directing projects in this

grouping.
B. Right-of-Way (Guideway) Noise Reduction:

Begin research and field measurements to assess the effectiveness
of various types of noise barriers, highway depressions, and elevations,
in reducing the transmission of highway noises to wayside areas. This
-1ork will encompass the refinement and expansion of noise prediction
~rocedures aleng surface transportation guideways, including the effects
of various types and confiqurations of barriers in reducing noise levels
in adjacent areas. Actual field measurements of the effectiveness of
existing barriers will also be made, for comparison and validation of
the prediction procedures. The ultimate goal of this work is the devel-
opment of meaningful information to guide highway and guideway designers
in reducing noise exposure impact on neighboring land areas.

C. Resecarch on Noise Generation Mechanisms:

{1) Jet Exhaust Noise Basic Research. Continue basic research
into the noise generation mechanisms of jet engine exhausts, begun
during Fiscal Year 1971. Initial coptracted research began a system-
atic analysis of laboratory-scale jet flows, using a shock tunnel-and
cold gas jets to generate flow patterns. Shadowgraphic and holographic
techniques are in use to.visualize the shockwaves present in the jet
exhausts, for correlation with, simultanceous acoustic measurements.
These experimental results are being used to validate theoretical anal-
yses of the noise generation mechanisms, in order to permit an improvead
understanding of these phenomena, leading to development of effective
noise suppression technigques. The Fiscal Year 1972 work will continue

- *he analyses begun in Fiscal Year 1971, extending the experimental work

-0 additional nozzle shapes and designs, and operating parameters. It
is anticipated that thc second year of this research effort will pro-
vide definitive guidelines and potential approaches for suppressing




jet uexhaust poise. This work will extend through the sunmer of 1972
to take advantage of summer academic research at MIT.

(2} v/STOL Noise Basic Research. Continue research into the gen-
eration and propagation of noise into urban areas by V/ST0IL aircraft,
bequn in PFiscal Year 1971. The previous work investigatoed two arcas
of importance in assessing the potential impact of V/S10L operation
into city~-center areas: (a) trade~off studics to relate noise character-
isties ef possible V/STOL designs to their operating conditions, and the
probable effect on operating cost of imposed noise constraints; and
(b} theoretical and experimental studies of sound propagation into typ-
ical city-center environments. The goal of this work is an improved
understanding of V/STOL neoise levels in - urban areas in order to provide
hatter technical bases for future standards and certification criteria.
The Fiscal Year 1972 work will extend the studies begun in Fiscal Year
1971. Specifically, woxrk will continue using laboratory scale models
to predict noise levels in a typical urban environment. Theoretical
studies of this problem will alse continue, to snclude the effects of
nen~specular reflections from building faces, and the limits imposed by
diffraction on the shielding of buildings. It is alsc planned to sinu-
late an urban areca surrounding a vertiport or stolport, such as that
proposed for a floating Manhattan stolport, and measure hoise levels
associated with STOL aircraft operations. A second area of effort will
include actual field measurements of VTOL and STOL aireraft flylng over
pen terrain for calibration, and over city streets to validate labora-
cory simulations. These measurements will made by the TSC mobile
van and crew. The third area of effort will invelve laboratory studies
of rotor and ST0L propeller noise, for inclusion in further noise-design
trade-off studies of potential VIOL and STOL airecraft, including a tilt-
rotor VTOL concept and STOL configurations including fan jet noise and
lift-augmentation devices. As the result of this second year of study,
it is felt that substantial information will be available to guide
future designs of V/STOL aircraft for urban transportation. This work
will extend through the summer of 1972 to take advantage of summer

academic work at MIT.

{3) Internal Conbustion Engine Noise Rescarch. Begin a study
of the most promising approaches to the reduction of noise radiated
from typical internal combustion engines used to power ground trans-
portation vehicles. Initial emphasis will be placed on diesel engines,
commonly installed in heavy trucks and buses, since these vehicles con-
stitute the loudest types commonly found on urban streets and interstate
highways. If feasible, this work will also be extended to other trouble-
some vehicles. It is planned that the ICE noise research will proceed
concurrently with other work at TSC in reducing exhaust emissions of
diesel engines and similar power plants appropriate to ground transpor-
“ation. If the emission program fails to materialize at TSC, the Fisecal
Year 1972 work will develop a meaningful longer-term ICE noise reduction
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program, and begin an appropriate demonstration projeet, within the
funds available.

D. Noise Measurcment, Analysis and Information:

{1) continue a program of measurement of communhity noisce characteor-
istics caused hy transportation-related sources. During Fiseal Year
1971, a mobile noise measurcement van was procured and cutfitted at TSC
to permit fiecld noise level analysis, and a crew of engincers and tech-
nicians was trained in its use. 'The van and crew conducted a throce-
month survey of the noise levels present in the town of Medford, a sub-
urb of Boston. That project provided an in-depth analysis of community
noise levels, During Fiscal Year 1972, the van's equipment capabilities
will be expanded through the addition of a multi-channel tape recorder,
additional microphones, and other improved apparatus, In addition, port-
able eguipment will be acquired for use in remote measurement of trans-
portation. noise levels at sites such as Pueblo,idn subway stations, and
at similar locations where use of the van is inappropriate or incenven-
ient. Additional TSC personnel will be trained in the recording, meas-
urement, and analysis of trapsportation noises, to expand the ability to
perform field measurements, and to man an additional mobile van which
may be assigned to TSC, following completion of a research program at the
National Burecau of Standards, under the sponsorship of the Office of
Woise Abatement. The van({s) will continue the program of field noisc
easuyrements begun in Fiscal Year 1971, to provide measurements of air
and ground vehicle noises to compare with simulation model results, to
measure the abatement characteristies of barriers, roadway depressions,
and similar design characteristics for highway planning, to measure the
noise characteristics of new types of transportation vehicles {(such as
the tracked air cushion type) for determination of their potential envi-
ronmental impact, and to survey further the noise levels existing in

American communities.

(2) continue the refinement and expansion of the airport noise
exposure simalation, begun in Piscal Year 1971, in order to assess and
compare alternative approaches to the reduction of the noise impact,on
airport neighbors. This ‘developmental effort will copcentrate on_im-
proved interactive input and display technigues, in order to permit sim-
pler use of the simulation model by airport planners and similar groups.
In cooperation with the program sponsor, the simulation model will bhe
used in various analyses, such as the cost~effectiveness comparison of
airliner engine retrofit begun during Fiscal Year 1971 and continuing
into Fiscal Year 1972. 1In addition, physical elements included in the
simulation program will be refined and expanded to assure accurate rep-

resentation of the acoustical aspects involwved,

3. INTERFACES:

The performance of this work will regquire the close ecirdination and
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cooperation of the Office of Noise Abatement, Office qQf the Seccretary,
to insure that the actual work performed is meaningful and related to
.he overall program of the Office. Close contact and supelvision will
also be required with those contractors which will perform selected
portions of the work program. Finally, continued close liaison with
other government agencies, such as the Department of Housing and Urban
Development regarding noise standards for land use, will be maintained,
to insure the widest possible benefit to the public from work accom-

plished at TSC.
14. SCHEDULES :

The following milestones are appropriate to each of the task arcas
described above:

Task 1 A No specific work planned initially.

Task 1 B Traffic Noise Guidelines and Standarxds drafted - 1 Jan 1972
Summary report drafted - 30 June 1972

Task 1 ¢ (1) First year's research completed - 1 QOctober 1971
Second year's resecarch completed- 1 October 1972

Task 1 C (2) First year's research completed - 1 October 1971
Sccond year's research completed- 1 October 1972

Task 1 € (2) Summary report drafted - 30 June 1972

Task 1 D {1l) Technical reports of each field measurement project as it
is completed

Task 1 D (2) Adrcraft/Airport System Noise model ready for simple
interactive use and graphic display of results -~
1" January 1972

15. PROCUREMENTS :

Research and development contracts are anticipated in three of thé five
task areas, as outlined in the attached program summary. Equipment
procurements are planned to augment the mobile van's measurement cap-
abilities, and to evpand the graphic display and interactive usc of the
noise simulation models.

16. MANAGEMENT:

The Transportation Noise Abatement program will be man{tf}Cd within the
Electromechanical Branch, Mechanieal Engincering Pivision ol the

05207 page 5 of 9
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mechnology Directorate, Transportation Systems Center
.

17. REVIEW AND REPORTS:

The TSC Task Manager will furnish the Director, Office of Noise
Abatement: ’

a. Monthly technical progress reports

b. Annual summary report
c. Individual technical reports covering results of

important projects
d. Oral program reviews as reguired,

18. CONTROLS:

All work will bhe conducted with the close coordination of the Director,
Office of Noise Abatement, Office of the Secrcoijgry.

ns207 parje 6 of 9
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FINANCIAL SUMMARY

ADP
R&D IN-HOUSE
TASK LABOR CONTRACTS  EQUIPMENT SERVICES  OTHER TOTAL
1a 0
ip 2%/5105K $ 50K $ 20K $175K
1c (1) / 21K 75K 4K 100K
e (2) % 21k  ispk 4K 175K
1c (3). 1/ - 428 8K 50K
1D 6/ 252K $§ 125K 5 0K 38K 475K
1E 0
10%/$441K  $275K $125K § 60K $ 74K $975K
Direct Labor @ $20K/My
Overhead @ $22K/My
$42K/MY
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TRANSPORTATION - SYSTEMS CENTER

e SR

PPA: 05207 TITLE. Transpor tation Noise Abatement FUNDING: 2 :.-

BRIEF 'PROJECT DESCRIPTION:
pPerform work in two broad areas of transportation noise abatement: (1) centinue measurement a:.-
simulation modeling of community noise levels created by transportation-related sources; and \

————

(2) conduct research into the mechanisms of noise generation by jet engine exhausts, v/STOL
airecraft, and internal combustion engines.

TASK FY'7t Fy'z2 FY'73 j
Iglze(3Ql4Ql Jja SO |N|D|SFIMIAIM|J {1Q]2Q[3Q]4Q
egih Reffinepent| Rehdy -
1B Right-of-Way Neise Reductidn: Rfefinbmaen‘.‘ _Cbn}e\lf:te F;/’L; Usp Cpntihued Reflinemfnt hnd fse
Adapt highway noise model
pegih Completh
Study effectiveness of 'high- Hield Anailysis -‘\“;‘[&YS“
way noise barriers b Beglln EFandhrds
lhnallrsis Drnf;:rd
Prepare highway noise standardp AN 5
i : 07l FY72
1e(l) g:ze:x:?“ Noise Basic Chntiacts Contracts Fin;l
-t l ded Reppre
Continue MIT contracted ﬁf?r“d AW/M ¢ Rep
work Al -
1c(2) V/STOL Noise Basic Fy{71 ry72
: Research: Cefntrajets Contracts Final
Continue MIT contracted [ Avirdgd warded | KGP?SC
work A
LEGEND: | REMARKS!

O SCHEDULED
& ACCOMPLISHED

AMR MAY 7, 1971
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TRANSPORTATION

YSTEMS CENTER

L

O SCHEDULED
O ACCOMPLISHED

FPA: 08207 TITLE: Transportation Noise Abatement FUNDING: $975%
BRIEF PROJECT DESCRIPTION: T
1 1 [} —‘
TASK FY' 7t Fy 72 FY'73
Qra2alaqQiaq) J S{OINID|J|[F|M[AIM]IJ |[IQI2Q(30}4Q
1¢(3) ICE Noise Basic Researcl: Fingl
Prepare diesel engine Re?{t
noise reduction program =
1D Noise Measurement: Profurepent Recpive Iastall
Expand mobile wvan capability Phckage Equlpmeht ;\qui imen
pPerform field measurements £ ALY
I a N Mbdel Ready
nteractive use and graphicspheceiled For|Use
for airport noise model A /N Continug Refinemqent jand|Use
Hire new personnel for s Hipe i
Program I\
g
LEGEND: REMARKS: New Personnel: Hire two Acoustic Engineers 10-1-71.

AMR

MAY 7, 197]
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TRANSPORTATION SVYSTEMS CENTER

TECHNICAL PROGRESS REPORT

for June 1971

GENERAL WORK AGREEMEMNT.NO.: 71-05-2

PROJECT PLAW AGREEMENT NO.: 05-07-1

TITLE: Transporiation Noise Abatement

TAGK MANAGER (T8 : T. B. Wesler

APPROVED: /C; /
. PASK MANAGER: = .{.,/ Wﬁ."’:ﬁ” ]
. T WBqler
DIVISION CHIEF: f/‘-vM;m-c_-@M
: A, Schneider

OPERATING DIRECTOR., _ [ . (¢J. Z:ﬁ,fﬁ« 7

Gene G, Mannella

A A i L s Erag Py b T et ) - RO . ; e
e AL T HT N T VT B -
)



ARG ON BN e sl SR

WECHNTOMN, PROGHERSS REPORY

SEMERAY, WORK AGURUERMERT WO TL-08- 2
PROTECHE PLAN AGOLLREND 1O, O--07%-1
TITLE:  Lransportation MHoise Abotonent

PTASK MANACER (o8 T, 1, Weslow

1.0 SUMMARY

During Fiagol Yeur 1971, the following significant accom-
plishments were derived Mrom the Pransportation Noise Abatement
program at TsO:

a, A mobiic noise measurement laboratory was purxchased and
oulfitied, and a crew of enginecrs and techniciaons was trained
to provide field measurements of cownunity noise levels.

b. An extensive survey of conmunity noise levels existing
in a Lypical metvopolitan suburb was complelted, by measuring
noise levels at 50 seloeclted siles in Medfocd Massachusetts,

¢, A brief, informal survey of noise levels present in the
Everglades of Florida was performed to documant noisce conditions
in that relntively uninhabited environment.,

. A computor program, initially developed by Serendipiiy,
Inc., under contract to the 08T Office of Noisc Abatenent, was
adapted to the computers at TSC, and the program's capahbility
was expanded significantly o alleow auntomatic calculation and
plotting of noise exposure contours around airports.

e, The expanded airport noise euposurc compulor program
was oapplied to an analysis of the cost-e¢ffectivencss of engine
retroffits for commercial airliners on a world-wide basis, in
support of the OST 0ffice of Noise Abatement work within tHe
ICAD Committee on Aireraft Noise.

f. Three rescarch contracts were negotiated with MIT for
laboratory studies of the mechanisms of jet exhaust and V/STOL
vehicle noisc, with the goal of better understanding of these
noise—gencration factors and of the most promising means for
noise reduction.
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g, The feasibilily of adepting o aplit-bhoeam lasor veloei-
‘bew as a rorote sound and vibraitdonr delector was denonstratod
it the laboratowry, and o patoenl anplication for this tochnigue
was submitied for legal procoosiirg,

h., ‘The Tesk Mmaqger for- Lhe Tooansportation Hoilse Abatoement
C . 3]
program boagan {© serve as the Jocal poinid at WOC For nolse

abatoment effosis, by participoaling in review precoeduxes and
i cushion vehicle noiso

linited contracied rescarch on trachkod
sources and predicted perpformancs.

2.0 TECINICAL DISCULEETON

The werk undoerway at T8O in the Transportation Noise, Abate-
ment program during Fiscal Yean L1971 was initially divided into
three generol categaories., As the worlk progressed during the yecawx,
however, a fourth or miccellaneous category was crcated to en-
compass a numbesr of smaller informal efforts performed in co-
opﬂla ion with the 08% Office of Noise Abatement. The lLechnical
discussion which follows is organived alony these {our categories

of work.

2.1 Modeling and TI'ield Moasurcement of Community Noise
Levels

Rk 4. 23 dela Aol e oom r\-‘-'-f'-'-r o~ A7

. Lowasn RN
[ A N AT LLI ™Y 1) ek d b i s R T A L S

As a parl of iits axtonsivo con
rise Abatement, Serendipity, Inc., developed threc simulation
nodels to calculate noise exposure conditions caused by alrecraft

operations near airports, ground transportation vehicles along
guideways, and the composite coanmunity noise levels generated by
all modes of transportation. The original Serendipity computer
listing for the airport noise simulation model was delivered to
T8C in late September 1970, for adaptation o the computers at
T8C, The adaptation and expansion efforts culminated in the
Alrport Noise BExposurc Model MOD 4, which was 'frozen' at TSC in
May 1971. The details of this model were reported in the TSC
Technical Progress Report for May 19271, and need not be repeated
here. A formal TSC report, describing this model and serving as
a user's manual, has been drafted and will be issued in early

August 1971,

The second Serendipity model, for ground transportatidn
noise exposure sinmulation, was delivered to TSC early in calendar
vear 1971. Because of the higher priority for the airport noise
model, cnly limited efforts were devoted {o the so-called high-
way noise model.. 'The only woxk accomplished has becn a brief
review of the computer listing, in order to understand the pro-
cedures involved and the probable efforts necessary to adapt the
model to TSC cempuiters and styeamline its operation. The third
model, simulating composite community nolse levels, wuas sbill

r
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wndier develomrant by Scremdipiiy ot Lhe end of the Siscal yeor,
reeiplt and adaptation of this nodel oL 98¢ La cxpoecied daring
Caftenl Yonry 31972,

In the adaptation and oxpansion of the alrpovt noise oxe-
posure acdel, the spociiic application ol tho procedures to Logan
International Adrporl, Bostan, vas usod for learning puirposes,
During the spring md sommer of 1971, 2P0C porsonnel worked:
clesely wilh PAA reqionasd porsomeoel, and representatives ol the
Massachuscells Port Authority {(the opeorators of Logun Alrport) to
obtain meaningful ajrport infornation and to develop relovant
analyses. The results of 2l] ithose anolyses have beon retained
at TSC and ave considored entively dovelopmental in nature.
Neverthelaoass, these preliminary resulins havoe provided valupable
insight into poise probloms ait o . 6, Adrport. A furtheoxy adap-~
tation of the Ajrport Noise kHxposurc Modoel MOP 4 was also applied
to an analysis of neoiso oxposure levels at seven international
airports, for 1975 and 1950, and foir seoveral alternative levels
of econgine retrofii, in support of the 08U Office of Noisc iAbale-
ment committment to thé ICAC Commitice on Alrcraft Noise. “his
TCrO0 work began to produce usable resulls only during June 1871,
and will continue into Fiscal Year 1972.

Yhe second major arca of work during Fiscal Year 1971 under
the general category of conmunity noisce wodeling and ficld
moancuremant invoalved the nencurenend 2nd ot Fitiing of a nobile

wise measurement laboratory, and the training of a crew of
-Aginegers and technicians to man that leboratory. Petails of
the van and its included equipnent were included in several
monthly Technical Progress Reports, and nceed not be repeated
here. As soon as it was available, and the crew familiaxy with
its operation, the van was used to survey noise levels existing
in Medford, Mass., a nearby suburk of Boston. Hedford was
selecled for this analysis because of its proximity to TEC, its
variety of enviromnments (from busy industrial sites to a serene
park and rescrvior area), its recady availability of itraffic flow
and demographic information, and (primarily) its inclusieon of
major highways, railways, and Logan Airport overflights within
its boundaries. Noise level recordings and analyses were made
at 50 sites within Medford, with the sites sclected randomly
throughout the town area. At five of these sites, analyses were
made throughout a 24-hour weckday period, and were analyzed in
hourly segments, At 45 additional sites, measurements were made
from 0730 to 0830 and from 1130 to 1230 on a weekday between
1 March and 15 May 197). The format and method of presentation
of the measurcmeni:s were included in the Technical Progress
Reporit for March 1971, and need not be repeated here. Pertinent
preliminary results have been relayed to the Serendipity, Inc,,
for inclusion in its continuing development of a composiie
communi ty noise level modal. A formmal reportc is nearly cemplete,
and should be published cascly in Augusi 1971, '
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2.2 Nescarch dnto Mechadsns of Jdob Engine Mahoavel RKoise
Phis phasoe of the IMiscal Yeor 1971 program at 980 indtinted
two resoarch contracts at Ml7, intended Lo provide a bottoers
wmderstanding of the physicn) phenomena govorning nolse genexa-
tion by Jet oxhansks.  The uwltimate dgoal of such work is insroved
approaches to the reduction of such noise. The first contract,
formally bocgun on 15 Novembexr 1970, involves Lhe usoe of shadow-
graphic and acoustic analyses of et flows produced in the MIW
laboratory by a shock tunnel technigue. 'This device provides
repeoatable brief-duration, high-velocity jots without colaborate
requircments fox high tonperature matoerials ond anechoic surround-
ings. The results of a systematic study of two et noscle con-
figurations, undex the divection of Dxr. Jean louis, is dug
30 Septenber 1970,

The second roseairch contract aftt MIT, formally begun on
15 Pebruary 1971, involves the use of optical holeographic visunl--
ization technicues, in correlation with acoustic measuremcnts (o
analyze Jjet flow shock'wave gencration. Hero, cold gas jets arc
generated in the laboiralory to provide the sound scurce, These
analyeses, under the direction of Dr. Richard Salant, arce due fov
completion in draft report form on 14 March 1572,

Asg a portion of this program phase, preliminary develepncut
of a lasexy soupd probe was conductaed at T5C to denonstraie, at
Teast in the laboratory, the feasibility of this approach to

te remoie detection of sound and/or vibrations in a jet flow,
for example. An informal report describing the results of this
developmental effort will e issued during July 1971, Briefly,
through the use of laboratory equipment on hand al TSC, a split-
beam laser velogcimeter was fabricated and demonstrated capable
of detecting sound fields and surface vibration from a remote
point. TSC perscnnel participating in this developmontal work
have prepared a patent discleosure covering the general concept.
The final report will assessc the potential capabilities and
limitations of the approach, and will recommend further action,
if any, for futurc use.

2,3 Research into Woise Generation and Propagation by
V/S8T0OL Vehicles

This phase of the Fiscal Year 1971 program at TSC initiated
one rescarch contiact at MIT to study, both experimentally and
theoretically, noise propagation into a typical city-center
environment from V/STOL vehicles, and to assess the design and
operating limitations which may be imposed on commercial V/STOL
operation by possible noise abalement restraints., This work,
formally begun on 15 October 1970 under the direction of Drs.
Richard Lycn and Sheila Widnall, is scheduled for completion on
36 Soptombexr 1971, Dr. Tyon's portion of dhe study invoives Lhe
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nolee propagation into

Ve

theoretical and experinoental anal ool
nrban aroa comprised
Wl oseale wmodel of @ coity intexsecilon, plus an alley way, wag

fabyricated in he laboratory ol MIT, and sound Jevel]l moasure-

menis using holh stooady-state and spast (Gmpuelse) sound souraees
are being performed. lo date, strcoel-level sound Jevels producad
by typical VTOY. Flyovcrys have beon measuved for a voariety of
situations, and the results related to o comparable open-field
situation. The impulse sound scorce will boe used in attenpl
ray-trace the sound paiths among thoe sceale-nodel "buildings.Y

to

Dr. Widnall's arxcu of work responsilility includes simula-
tions of noisce rcharacteriatics of VEOL aircraft clements, for
ineclusion in simnlastion modaels of urban noizo plopagugJonf and
V/5000 vehi ]e design foctor tradeoifs relavcive to oporating
consiraints pogsibly imposcd by noise dhatoement procedures or
limitations. The resulits of the entire contract offcits are ro-
ported bi-monthly Ly the two Principal Invostigators,

In~house ai TSC, Lo auvgnenlt the contractzd work underway
at M1P, a bricf znalysis oxanined the possibility of applying
optical diffraction thenry to the calculation of sound lovels
among buildings @t strect level in an urbon enviyonment., Wiihin
funding limitat.ons available for this snall effort, a computrr
program was prepaved {0 caleulate fhe sound field inside a two-
dimensional "channel", represeniting the coanyon between two tall
't1ildings.  Preliminary calculations dewmonstrated the increase
..t sound level from an elevated scurce, due Lo multiple reflec-
tions from the building faces. Brief details of this analysis
are appended as Attachment 1 to this report.

2.4 Miscellaneous Activities at TS8C in Noise Abatemeni

Following informal discussions \dtn the Dircctor, 087 Office
of Noigse Abatement, a very brief analysis was Dchormeﬂ to
determine the feasibility of using a microwave link to transmit
acoustical measurements from a number of remote locations to a
central IECJ*dng and analyzlng van. Three basic systens were
examined for such use:

a. microwave relays
b. high-guality telephone lines
c. optical transmission links

A brief report of this study is appended as Attachment 2 to this
report. In summary, it appears that all three of the concepts
are feasible, and could be implemented in a resonably short time,

Reflecting the coordinating role of the Dircctor, OST Office
of Noise Mbatenand, in consolideting the neise abatencnt
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aclbivitios fow the entire dopavhient, the Task Manayeor for the

apsportabion Nolse program el TSC han of Fectively bagun to act
caoa fooal point Tor noise contrul and abotencnt activities at
$SC.  As an example of this rale, the Pash Moanager has aclively
participatad in vork sponsored at TSC by lthe Urban Mass Trans-
portation Administration in tha development of trachkoed air
cushion vehicles, This participation included cooporakion in the
drafting of noisce level specifications for the TACV oviginally
intended for usce at the Dulles Alrport Acvcess and later used as
the bhasis for two developmental contracts for PACV's for unde-—
texmined sites, particlpoation in two proposal evaluation beans,
and management of a study contracl {(undezy UMAYA funding) for the
analysis of WACV noise sources and charactevisties. The detaills
of this coatract were included in the Pechnical Progress Report
foxr aprilil 1971, and ncoed aol be repeated here.  'vhe final yoport
of that work is due 15 July 1971,

3.0 SIGNIPLCANT DOCUMENTATION

No significant dodumentation has been published to date as
the result of the Yransportation Noise Abatement program at ¥SC.
Formal reperts ave in drafit describing the xesults of nolse
measurements in the Bverglades, the Alrperit Noise Bxposure
Model MOD 4, and the results of the noise level survey of Medford,
Massachusetts, and these will be published early in Miscal Year
1872,

..0 MILESTONES

All gcheduled milestones for the Transportation Nolse Abate-
mant program were met, as indicated on the attached Milestone
Schedule. In general, it is felt that the entire program pro-
gressed well during this first year of its activity at TSC. The
only major schedule deficiency was the failure to achieve all
the required ICAD airport neoise exposure analvses by the end of
the fiscal vear. All other schedules were met as planned.

5,0 FINANCLAL MANAGEMENT

See attached Financial Progress Report.

Attachments:

Brief description of acoustic reflection program
Rrief report of rcmote data collection systems
Milestone Schedule

Financial Zrogress Report
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Atlachmant 1

Brinf description of acouslkic reflection program Lo

calovlatle neiae lovels ketween buldldings:

The geomeiry of Lhe problem is shown in Fig. 1. A plane
acoustic wavae is incident upon the chaunel so that the rays make
an angle 0 with the x-axis., Whe sides and hottom of the channel
{asimulating the sides of buildings and a cibky strect) arve assumed
to be perfectly hard so that they imposo upon the acoustic pres-
sure Field, P, ithe boundoxy condition, ¢tp/an = 0, where 3/in
denotes the norsal dervivative ab cach surface., This condition
deieorminces tho pbase change exporionced by Lhe wave at the sur-
Fface and could bpe relaxed to take into account mixed houndary
conditions with lossced 1 nocegsary.

To detoexrmine the sound pressure field at an arbitrary point
in the channel, it is nected first that therce are at most four
non~zexro contributions at cach point. Denote the wave vectosr of
the incident wave by k'= (kx, ky). With the coordinate axes of
Pig. 1, ky > 0 and ky < 0. ‘The four possible contrxibulbicns to
the pressure will therofore come from rays with the fellowing
wave vedturs:

Type 1 2 3 4

Vecltor (k , k) (wLx, Ly} (kx’ ~ky) (—kx, nky)

R
Dai agram l : /L V N
~a “< _—— B

In the above set, wave types 1 and 2 characterize descending
rays, while types 3 and 4 characterize ascending rays that have
been reflectad from the botiom of the channel. The logic of the
computer program is designed to determine which, if any, of the
four ray tvpes actually contribute to the sound pressure at any
point in the channel for any direction of incidence. For de-
scending rays a point in OBC is in shadow foxr types 1 and 2. If
a line with slope m = tan & is drawn through any point inside
this triangle, its x-intercept will be negative (to the left of
the origin) which corresponds to the fact that no point in(OBC
receives a direct ray, If a line of slope m = -tan 0 is drawn,

it intersects the line » = w in y > 0, which corresponds to the
= the

fact that no ray reflected from the surface at x = w enters
triangular region. Similar rules can be found to show that 0AC
receives rays of type 1 but not 2, while ACD receives both types
1 and 2., 'he ascending ray diagram shows similar but displaced
regions for ray *types 3 and 4. Note that the incident ray

hundle ab is split into two diverging bundles when il Jeaves ithe
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channel. Having determined which ray types are able to roeach
a particular point, the ceomputcer can then caleulate cowplex
gplitudes ol the resultant sound prossure. '

5

Incident Bundle

a
I Reflected Bundles
)
2
\\ p
¢
———
: d
-
g Descending Rays Ascending Rays
|
| Figure 1l.- Reflection from a Channel
é
|
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Attachment 2
Gricef report on renote doata collection systoms:
Three basic systoms were investigated:
1)  Microwave relays
2)  Higlh-guality tolephone lines

3) Optical transmigsion

Microwave Relays

a) As anbicvipated, a large number of companics pre in a
position to supply microwave links with widely varying capocity
and cost. These ronge fron companiaes like GX o and Rayiheoh that
manufacture complex and expensive equipront for long distance
comimmications systems, to those like ATL and Miecrowave Aussaci-
ates that specialize in smaller and less costly special purpoue
eguipneni,

The two most interesting proposals were marde by these lattesr
beoth of which have considerable expericnce vith
ALL has marlhobed a Vortable

e

organizations,
short range microwave relay links.
Wireless Mioropheone which was originally designed for use at
the 1968 presidential conventions in ordexr to transmii mobile
voice to the fired-camera esudio channel. They guote six one-way
links al 370,000.

Microwave Associates has no commercial systom available.
Howeverx, they have proposed to assenble a system consisting of
six links to a central terminal which would relay onc multi-
plexed signal to the recording van. Their estimated price in
February was $66,000, remarkably close to AlL's., The p Wave
Assoc. system weculd be organized as follows:

T Modulated Mixer f::rCh' 1
Audiof—®™~ . _ el T F '
Oscillator Ir % Antenna\\_
RI'l
Oscillator

N channels similar to the above would transmit to a central
collecting point on a convenlilent high building. This central
repeater would have two receiving antennas, one for cach 180¢
sector, and cone transmititing antornna. They would be connhected
as shown on the following page:
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Ant. #3
Ch.1,2,3

ant.

— s A e e

I3k
J\fiip""““"#'Fi]teys ,{; = e
“”““:Tﬁﬂ;fﬂ.pié; w-Mixcr%ﬁmQE%“%-
J,..._I:.- .‘4_.:} ) .l 1) ...__._]_.._._ '
Ch.4,5,6 / _ L \
RO A T g “
Y ) e 2 T
Piliars \\ﬂjbﬁ"wi] {}n;__
S
Ant, #2 e 9.2.‘:;_J

From the repeater the signal would he propagated down to the
suitably loecated mobile van where a single antenna would zeceive
the multiplexed R and feed it to a receiver wiich would provide
six separate audio oulputs corresponding to the inputs,

Multiplexcd pom
RI* /5-:}@
h\ e Audio channecls

R i

oo e ——-fial RoVE ST y b
/ ﬁ —— et 1,2,3,4,5,6

e g T T

\\\_“_4m

Ant.

Once the above system has been aligned it should give very
reliable, high guality sexvice.

igh~Quality Telephone Lines

An inquiry with the New England Telephone Company revealed
that it would not be very difficult to rent telephone lines to
do the job at hand - in effeci this would substitute existing
cables for the ad hoc connections that might otherwise be re-
guired. Telephone lines are available in all urban areas. They

have the following characteristics:
Response: £ 1 db, 50-15,000 1=z
Normal use: NHigh guality FM sterco transmission

Noise Level: +55 dbm

Circuit Loss: 20-25 db
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e e T PR



Lty e

Moseimumn Losvol: g vu (velune uniis)

(i.e. 8 db above zero vu, wvhaere
zero va = 1L opw f@n 600 ol ac 1,000 Hz)

The Leleplone cowpany represcontative is Mr. Bob Pierce
{743-3463), Mo indicated that Lt would take two weeks initially
to lay oul the oircuits. Subseguently, cach hook-up would re-
guire 2-3 weaks {or installalion, cgualization, tesl and
measuroment. tho rates quoted arxe:

Installation $10.00
Pgualization, test wnd measurcmenth $15.00 ,

Use charqe $4.10/mo. fox lst 1/4 mile
S$L.85/mo. for cach additional 1/4 mile

1
If this service ware Lo be used on a continuing basis, Mr,
Pierce thought that it'would probably be advisable to cquip
the van with a special patch panel,

From the point of view of cost, this system is clearly
cowpetitive with any other,

One possibility for line-of-sight transwmission that should
not be overlooked is the use of modulated laser becams. A num-
ber of suitable commercial equipmenits are available, the most
practical of which scems to be that manufactured by licteoro-
logical Instruments, Inc. of Bellmaur, N. J. Their modulated
laser, ML-382, costs $275 and is designed for voice and data
tranemission. "he laser is intensity nodulated with a 0-5 volt
signal, and capable of achieving 100% modulation up to fre-
quencies exceeding 106 Kiz. The frequency response is flat
from D.C, to 100 Klz so that auvdio M modulation can bhe used for
low distortion and noise. The receiving system for such a laser,
not including the receiving optics, is axound $100. The ML-382
is a helium--neon laser which radiates in the red at a wavelength
of 633 nm. The maximum power output is one milliwatt.

Summary

tach of the three possible data communications systems
discussed above has advantages and disadvantages. The micro-
wave system is expensive. However, oace operational it would
be quick to align, reliable, almost imperviocus to interference,
and would present no environmental hazarxd. The laser system is
cheap and easy Lo use, but only in elecar weather, The hazard,
though minimal, is present and must be considexed, TPelephone
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lines obviously offer a choap solubtion with no compromise in
wality. Whoe disadvantages arve primarxily the long Jloead Hime
Leguired toe set up the system in each loecation and soevondarily
the restrictions on locakion imposed by the possible lack of
appropriate telephone conneotions.

It secoms certain that one or more systoms forx simoltaneous
data collection from mullLiple sites is feasible and could be
inplemented in a reagonably short time.




MILESTONE SCHEDULE June 30, 1971

SPONSOR . DOT/OST STATUS AS OF

Julv 1, 1970

PPA NO, ._0SZ07-0 ORIGINAL SCHEDULE
LAST SCHEDULE CHANGE July 1, 1970

FY7! Fy72

MILESTONE J . A.S O N DI4 F M A M 4 |0 20 | 30 |40

Task I:

Airport Noise Model Usable Y

CALCOMP Plotter Usable AT
ICAO Analysis Begins v
Mpbile Van Operational

Small Urban Area Study Tt @)
Report ’

Task ILX:
' Begin Jet Noise Research at :

MIT v
Denomstrate Laser Sound 7
Probe Feasibility %

4{Task III: ' :

Begin V/STOL Noise Research
at MIT v

TSC Quarterly Reports T T qr gly

LEGEND: 7 SCHEDULED INITIATION ¥ ACTUAL INITIATION
"\ SCHEDULED COMPLETION & ACTUAL COMPLETION

_() SCHEDULED REPORT SUBMISSION & ACTUAL REPORT SUBMISSION

TSC F 51001




FINANCIAL PROGRESS REPORT

REPORT FGR
SPONSOR QST/TST - MONTH ENDING:_6/30/71
{(PRELIMINARY)
PPA NO. 05207
Dollar Items Below Are
In Thousands
P.PUA Uncom- | Total Man
Planned mitted Accrued ! Years
Amount P.P.A Cost Effort
SalariesIndirect R&D " Other
& Benef |Expense Contr Equip Expense TOTAL. PTan
NELIGATED 580 138.3 159.1 l142.2| 43.4 106.5 589.5 (9.5) 507.0 7.2
COMMITTED 580 .138.3 159.1 | 142.2] 43.4 206.5 589.5
‘ |
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GEPARTENY OF TUAHSPORT A TION
TRANSPORYATIUS SV TS SR

CAMBINNGT, MWASSE,

PROJECT FLAN AGREEMENT

AV ga e E FraNe. REV. O, UAFFCETS PAGRS | 3. GATE:

708 08507 , 1 1-1 _HMareh 30, 1971
A TiTeEr

Transportation Noise Abatcement

5. SPONSDR: ’ 7. TASK MANAGER

ir, Charles Foster, TST-50 John F. Weoler, TRE

Office_of the Secrctary of DO/ rransportation Systems Canter
Transportation 55 RBroadway

100 Scventh Street, S5.W. Cambridge, Massachusectts 02142
tashington, R.C. 20590

{202) 42G-455] {6GL7) A94-2256 —_
4. SPORIOR HO.: 5. RELATED PAAS:

9. BRIEF TECHNICAL SUMHARY: LN cooperation with the 0ifice of Moise Abatc
ment (157'-50), the Transportation Systems Center will undertake a
model ing and field meacurcment program to produce guantitative de-
seripeion of community neise resaulting from transportation systems
taking into account the phenomena of noise generation and propaga-
tion; apd assessing possible means of supressing or reducing transd
portation generated noise. In addition to a variety of special
inalyses conducted for T8T-50, TSC will updertake the computer mo-
del study of a selected city and sample field measurements to val-
fidite these results. Rescarch will also be undertaken to develop
pocded additions oo our undersianding of jei tuvrbulence and sheex
roundary parameters assoclated with high velocity jet noise. Fin-.
lly, TSC will undertake both in-house and with contract support,

p study of V/ST0L neoise to delinente the area of most promising
bay~-off through noise abatement research.

10, RESOURCE REQUIREMENTS:

FY 71 FY FY
DIRECT MAHYEARS 7.3 '
SALARIES & BENEFITS SK- 148.0
MAJOR EQUIPMENRT 5.0
RESEARCH CONTRACTS 142.0
IH-HOUSE SERVICES & OTHER 68.0

P
INDIRECT 171.0. .
TOTAL 580.0 ‘
o Ts5C . SPONSOR TST

-

q2
[

. A?TROVA'%; T e . -
ik ‘.-‘L"-‘.- l L’ [ [VM i 'K{vﬂ‘ Eaelly O ’/5/ AMQ?

irector, 0ffice of Noise

NDirector of
Abatenent

TITLE: Yochno logy
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paser ipklion of Wovk:

rash -1 - Undewtake a modeling and field measurment program to
assimilat: and assess community noise caused by trans-
peortation systamns -

Task 2

a.

Program and exercise TSC digital computers to
gquantify the micro and macro noise environment of

an urban center (presoribed by 75T-50) and compute
projected noise environments aas influenced hy postu-
lated noise abatement alternatives, (Basic computer
programs in Fortran IV are now becoming available
under contract DOT 05-A9-018.}

Expand upon and refine existing theories of scund
propagation under conditions of complex urban
activity and mitigating structures, terrain and
vegetation.

Acquire and equip (with TST-50 concurrence) a hign.
quality mobile noise labeoratory with portable eguip-
ment that will be sct up at numerous sites within an
urban center approved by TST-50 for the measurement
and monitoring of noise including acquisition of
visul data and pertinent traffic flow, geographic
and demographic data.

Acguire noise data as preseribed by TST-50 to
quantify such relationships as highway traffic

flow parameters effecting roadside and community
noise levels, highway terrain and vegetation
parameters modifying nominal highway generated

noise levels; aixport operational factors effecting
nearby community noise levels; overall city txaffic
flow parameters effecting ambient urban noise levels.

Initiate basiec research contract with MIT [Prof.
Lewis . approx:$35K) . for the investigation of £luid
dynamic/turbulence/mixing parameters effecting

.noise.generation at high jet velocities,

As a supporting effort, utilize TSC optical insi.u-

mentation in conjunction with the ongoing resecarch
on jet neise. TSC optical assistance is to aid in
the mapping of jet turbulence and sheer boundary
parameters for correlation with MIT acoustics and
fluid dynamics experipertation.

0sS07-1 page 2 of 4



¢. PRased apon the experience and Ln  ning per ahove
and as qualificed £luid dynamics personpel can he
acqguiraed, develop independent program proposals
{for 141-50 approval) aimed at basic jet and acro-
dynami~ meoise abateoment,

Task 3 - Undertake contraclt studies ($70K} and in-house analysis
of V/STOL noise Lo ascertain arcas of maximum payoff
through noise abatement reseanxch.

Fach of the previously discussed tasks will stort as soon as this:
document is approaved,

13. INTERPACES:

The interface problem in this program is substantial and will re-
quire close direction by the Office of the Secretary, Oifice of
Noise, Abatement.

14, SCHEDULES and DELIVERABLES:

Task l.a, - Begin dialog with DOT contractor,
1 Septenmber, 1970.
— Airport Noise Model usable at TSC,
1 October, 1970. )
- Highway Wolse Mudel usuble at TSC, r
1 July, 1971, .
- Begin ICAC airport analyses,
1l February, 1971.
- Report results of ICAO airport ahalyses,
1 July, 1971.
- Perform airport analyses, as directed by TST-50.

Task 1.b. -~ Begin study of expanded model needs,
1 October, 1970.
- Report results of stuay,
1 -July, 1971,

o - Task l.e. -~ Begin procurement of mobile van, Coae

1l September, 1970. Coa
i - Van operational, RN
5 1 February, 1971. o

Task l.d. ~ Select suburban area for noise survey,
Y February, 1971.

o ~ Begin suburban area noise survey, “E
E 1 March, 1971.

i : - Repsrt results of suburban area noise survey,

y -~ 1 July, 1971. .

i .

0507-1 page 3 of 4
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Task 2.4. - Degln disceusslionswith NIV,
1 ateher, 1970,

~ Award research conbracts,
1 rebruary, 1971.

- Report results of rescarch hi-monthly.

Task 2.b. - Begin feasibility study of sound probe,
1 August, 1970.

- Report results of feasikility study,
1 July, 1971,

ok 2.¢. - Begin recruitment,
1l september, 1970.

Task 3 - Begin discussions with MIT,
1 september, 1970.
- Award rescarch contracct,

1 December, 1970.
- Report results of research bi-monthly.

- Begin in-house study,
1 Januaxy, 1971..
- Report results of in-house study,

1 July, 1971,
PROCUREMENT :
Principal items discussed in Ttem 14 above.

MANAGEMENT :

This program will be managed by the Mechanical Engineering Division
of the Technology Directorate with assistance from the Computer
.Division and Electromagnetic Division in response to technical dir-
ection from the Office of Noise Abatement, DOT {TST-50) .

REPORTING METHODS :

Quarterly reports with reviews and presentations as required .

~First xeport - draft copy - June 1, 1971
- final copy - July 1, 1971

0s07-1L page 4 of 4
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DOT-08-A9-018 page 2.

Securi Ly of Report; Unelassiliced.

Procurcement Helthod: Contracl . Cost Plus Fixed PPee

tModification Lo conlraclk signed 11/19770 incrocased the cost by $16,770
and cvoverad escalation of Overhead and Goeneral and Administrabive
rates during FY.1970,)

Modification to contract signoed 12/31/70" increased the cest by an additional
$80,000 and covered an expansion of the scope of Taslk 1. Usiog the Aiveraft/
Airport wmodel develoaped for the Baltimore Washington PMetrvpolitan Area, the
contractor, in cooperation with Lhe Transportation Systems Cealer, will
develop and implemnent a rvesearch and demonstration pragram to measure and
evaluate an urban arez in Lhe Boston Melropolitan Aren, and thereby validate
and provide wore confidence in thc methodology used for evaluating noisec
exposure in urban areas,
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LMy 196y
Updited March 1970

DOT- 05 -A9-036

Stort Dates 02 12 68

‘Estimated Complcotion Date: 08 GO

Kind ‘of Report: Row

Perrorming Qrganization: University of Vashington

Seattle; Washington 98105

Principal Investipstor, Hame: Dr, James D, Chalupnik, Asscciate Professor
Depavtment of Mechanieal Engincering

Respongible Government Orpanization, Name! Department of Transportation

Office of Kolse Abatement
800 Independence Avenue, S,V
Washington, D.C. 20590

‘Responsible Government Individual, MName: Paullin, Robert I,
) Chief, Regulatory Folicy & Standards Div,

Office of Noise Abatement

Key Words: Criteria for measuring and evaluating transportacion noise; sound
‘ level scales; subjectlve response scales; laboratory testing methods;

ficld testing metheds; unified nolse rating system,

‘Title: Evaluating the Nolses of Transportation. - A Symposium on Acceptability of

Criteria for Transportation Noise

Summarz. Define and evaluate the noiscs of transportation with en overall goal of
defininpg the requirements Eor uniform criteria and objectives for trans-
portation noise abatement, Identify and quentify the parameters which
characterize differences in the annoyance levels of different sources
of transportation, A thorough understanding as to the application of

differences in noise rating systems shall be developed such that an

ultimate solution of the noise rating problews, i,e,, the unified noise

rating system, will result,

Resources Estimate, Funds: $24,402

Security of Repovt: Unclassified,

Procurcnent Mathod: Contract,

gthar Fundinn Acercles: MN/A

1 AL AT A b e et 470

Pinal repore recelved Mareh 1970,
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Asst, Seerctary for Rescarch & Technology
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15 ay 1969

Ne-08-49-040

Stary bate: 01 04 69

Estimated Complction Nate: 09 69
Kind Of Repori:  few

Performing Orpenizallon, Name: PRolt Beraunek & Newman
' 50 Moulton Styreet
Cambridge, Hassachusetts

‘Prihcgpal Investipnator, MName: Franken, Peter &,, Vice President
Bhysical Sciences Division

Responsible Government Orpanization, Name: Department of Transportation

Asst, Secretevy for Research & Technology
Office of Noise Abatement

E00 Independence Avenue, S.W, .
Woshington, D,C. 20590 o

Responsible Government Individunl, Nanme: Paullin, Robert L. ]
Chief, Repulatory Policy & Standards Div,

Office of Noise Abatement

Key Words: Mass transit rail systems (subways); acourtical measurements and
' studies! matrirx of the acoustical environment.

Tirle: A Study for Research and Reporting on Mass Transportation Systems
(Subways) Acoustical Environment,

o - Summary: Perform a study by reviewing aveilable technical reports” on the mass

transit rail systems now in éxistence in foreign cities such as Toronto,

Hamburg, london, Berlin, Paris, and fotterdam. Select seven systems that

oappeart to lave the lowest noise levels, Make acoustical measurements

and studies of these systems so as to complement existing data and

provide additional data necessary to present a complete matrix of the

4 icoustical environment, - Analyze the results of the studies and tests

and identify the parameters that define the systems acoustical environment.
Rank the systems studied.

" Resoutces Estimatg.<FundS:' $16,778

Seecprity_of Reportl...Unclassified

Procurement Method: Contract - fired price.

Other Fundine Apencles: N/A

Final Report received Februavy 1970,
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QUFICE OF ROLER ARAUELERT, TRY-50

IN']"I‘T)‘ PARLIMFERTAL AGTINEM ENTE - P¥-10069:

LA S LLEE S S VAR Lo SO R S

DOT0S - nR 006 -

 Rage of other agsnoy: FAA

Bate of apreoaenl: 21 May 1969

Tern £or which apreaement 18 effcerive: s Complets Decembur 1970
Purposs: of aprecmont: Support the engingering develepuent of
selectabla plide elope computers for
operational evaluation using Tid alreraft,
Finanejal detsile: $50,000 fer thuy procuremsnt of 25 computors

at a rate of wpproxnismately 2 unite pur onth,

Officer walntnining -cognlzanca: Mr, Churles B, illioma,

DOT-GS 4G =07 28 =

Namz of other apency:  HUD
Date of agroement: 25 Febyoary 1969
Tovm Zor which agreement 1s elfontive: Complete Juse 30, 1970,
Turpose of agreement: Provido funde to facflitete and cxtone TRUL
recesveh dn conducting & sevias of Merropo
AMrorafe Noise Ababemant Dolicy Studies (FHOU
an 1)

Joint funded eflort - $100,000 ROT/S100,007 H
Mr. Ciuirles H. Will ars,

Yo
IER
Financial deteoils:
Officer maintzining cognizance:

DOT-05~A9-059: -

lome of other agenecys  FAA

Date of agreement: 17 January 1969

Tern for vhich agreemant is effcetive: tomplete December 31, 1569,

Purpose of agreemsnt: Provide financial sippert For a resaarch end
davelopment affart tu eresine the problens
associated with VSTOL nolse characteristics,
This effort iz sn extension to an existing
contiyact batueen F A and Wyle Laboratories,

Financial details: $40,000

- Officer malntaining copnlzance: M, Charles j, Willians

”)
e,



9 July 1969

DOY-05-A9-118

Staxz Bage: 30 06 69

Lotimated Completion Nate;: Bt /A 7L

Kind of chort: Now

‘”arformtng Orggntnntinnkmﬂgme. University of California, College of Englnearing,
Diffca of Rescarch Services, Derkeley, Califorais

" Principal Investipetor: Professoxr Robert Houvonfeff
- Offlee of Research Services

lternate Investipator: Profesgor W. W. Soroka
Cffice of Rescarch Sewmvices

Reavongible Covernment dreanization, Name: Department of Transhortabion
‘ Acst, Senrctery fov Research & Tecimolozy
Office of Noise Abatement
800 Independence Ave, S.W,
Hashingten, D.C, 20590

gpsbonsibla Government Individual, Name: ‘Paullin, Pobert L.
' : : Chief, Regpulatory Policy & Standavda Div,
Office of Hoise Abategent

- Kay Words: " Alleviation of environmentgl no£°e esused by transportation systews;
developmant of criteria for cvaluating the scceptabllity of ‘trapsportation

nolge.
Titie: Inmpacts and Alluvietion of Transportotion Noise

Sumn 51 ‘Make speeiffc contributions to existing knowlédge about the impact of
transportation nofse on community, physical, soecial, ond econouic vnviron-
mentj -further explore msthoda for reducting transpertation nolae by
analyzing their effectiveness, impact on system performance, cost,
feasibitity, ard economic desirability; provide urban planners, tranae-
portation system planners and operators, acousticiansy governmentnl
agencies and others with better measures of the comounity cost of
trangsportation noise, and with better technijues for noise alleviation,

2

Resources Estimata, Fundue: 8125466
wa C— — s

§Epugtgy of Remort: Unelazsified.

Esocurement Mathod: Contract,
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30 Aprit 1970

bor-08-00006

Start Date: 8 10 &9

Estimatoq Completion Datn: -30--Q6-—70 814 /2 70

Kind of Repart: New

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

Performing Organization, Name:

Wallace Waterfall, Treasurer

Priucipal Investigator, Name:
Acoustical Society of America

Department of Transportation

Assistant Secretary
for Systems Development and Technology

Office of Noise Abatement
800 Independence Avenye, SW
Waahingten, D.C. 20590

Responsible Government Qrganization, Name:

Robert L. Paullin
Regulatory Policy and Standards Div.

Office of Noise Abatement

Responsible Government Individual, Name:

Key Words:  Rescarch in noise standards

Titles Formulation of Noise Standards

Support the continuation of work by the Acoustical Society of America
dealing with the formulation of acoustical standards. The three
atandards committees of the Acoustical Society (S~1 - Acoustics,

S~2 ~ Shock and Vibration, and S..3 - Biocacoustics) will report

upon current engineering and scientific research designed to provide
technical bases for specifying standard methods for the measurement
of noise and vibration and defining acceptable limits for noise and

vibration by transportation equipment.

]
; Summarys

Rescurces Estimate, Funds: $21,400

Security of Report: Unclassified

Procurement Method: Interagency Agreement

e



A2 AL Lase.
. Hpdated Seprembor 1070
DOT--ARLULOLE '

Start Tate: 15 10 69

Estimated Completion Dateo: 07 70

tind ol Report: New

Perforain T Qryan iration , Name: U.8. Department of Comnerce
S !.3 [
Natiopal RBureauv of Standards

Washington, D.C.

Principal Investigator, Name: Paul J. Brown
Chief, Officc of Vehicle Systems Nesearch

Institute for Applied Technology, NBS

Respousible Government Organization, Name: Departwent of Transportation
Assistant Secretary
. for Systems Bevelopment and Te dinology
. Office of Noise Abatement
800 Independence Ave., S.W.
Washington, D.C. 20590

Responsible Government Individual, MName: SJohn. Go- Courlas. . larry Close
Rescurch Division
Office of Noise Abatement

Key Words: Study of tire sound generation
Title: Tire Acoustics Program

b, Summary: Determine through a study of tire sound generation whether the

b variations betwecn tires can lead to an effective acoustical grading
:1 of tires. The two distinet areas of investigation ara: a) the

2 physical distribution and characteristics of the sound generated by

: a representative range of commercial tires under various conditions;
and b) a comparative assessment of the auditory responses to typical
noises generated by tires. -~ The use of NBS facilities and expertise
may provide an inhouse capability for measuring tire noise that could
Tead to a federal rating system or a regulatory procedure for limiting
tire noise generation.

N _Resources Estimate, Funds: $50,000

Lﬁ Security of Report: Unclassified.

Procurement Method: Reimbursable Agrecement,

Drafc report received,

———— R WP TGRSR R TR SR

B R P SRRSO



DEFARNENT OF "CIANSDPORPALTON, OFRICE OF 'CHE JECRUTANY,
IO OF 0T8I ABNTESENT - AUGUIT & MARK o FVe72 CONGREELTOUAL SJSIH35ETE

. . "o SERIEIN
At A . . P e 41 [ ) e

oo rwtaniend

[TARRSIUFAN VA I I

teaesveh rlanet

5.';!'?':..
LA )
woaf aviotion
Phin By
[ RO
Lalintinn coptraels
!

by exnraiaed,

P I R N R R R R R )

L o A R R N A AR IR R

YRS
ol o s " paney A i A
1 (1ANAT), dotenard
Gl

higues o ex
rencnreh arpabilivkos ta nravide the basis
leras inte thy Talure,

P lriansport

a. Surfoee Trapaportation Vebicle Nolze Roduction 5450
This prograrm 15 componad of projecis (ntended to
dewonatrnle ezonomic matiinds of ok anlse
peneratnd by existing trsaspermtion velieler,
Controcis willl bo entered into with eeoustie
resensel) fivimy andfor ssaralactureras and odor-
ators of yrancpenation vehiclos te develap and
damdnntrate racdilicntions w vehicles wiich
incorportte recent stale~of-thz-art raise recue-
tion teehniquns,  These probects will «fe atrado
noise redect in truchk enpiney, frugh . GO
elructien egubirnent, ond racss tranzit rail
vehieles,
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TRAPSPOIIATICH, PLARSING . RESEARCU, ALD DEVELOPMENT

e.

gk AR P et s
Facr

enforcement prebloms encauntered by state
and Tocal authorities will also be cxawined
to determine arcas of possible refincment
and dnnovative nethods of notse neasurcment.
The proposed work will damonstrate tmproved
noise barriee design and poise enforcament
measurcnent techniques,

lescarch on Noise Generalion techanisms $450

This program will cnhance the hasic knowledge
needed for furihor underzbanding of funda-
mantal noise generation and propagation
associated with jetv noisce, V/STOL noise
sources, and internal combustion engine
ncise. The program will he supporied both

by grants to appropriate universities and the
development of an in-house capability at the
Transportation Systoms Centeor,

Noise Heasurement, Analysis, and Information $500

This program will provide further refincment

of techniques used to measure transportatlion
systens noise in metropoelitan aveas. It will
further provide additional in-depth analyses

and refirement to mathematical modals previously
doeveloned tc assist transportation sysiem planners
and operators; It will also provide incremantal
support of a sophisticated noeise information

cretrieval and storage systom.

Adrport Noise Reduction Program $8,245 5/:2 Ff

In the absence, of additicnal advanced noise
reduction deVices and techniques, current

and future aircreft will produce excessive
alrport noise. In order to enhance compat-

- ability betveen the airplane and its airport

TR-33
[eyised
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AT PLAGLNG, RESEARGH, RIT) DEVELOPEERT
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1 000)

.

(

]

neighbors, the rewcoveh and techmology
progrom Tor veducing aivpot noise nust
be moved forward with a1 dediberate
Urgeney. Stvcrnl pronicing wethods of
abating noise will be pursuced viaorously,
IT pussibloe, dimovative woihods will bo
developed end tested 1o conplonent oy
replace known technology,  Thin voirl will
be entirely cu»w]leni.zv to Fedoeral
Nircratt Koise Abatement progrians.,

(1) Exhaust hoise Suppressor $65715 3 , 008

In order to pvovido signiTicant noise
suppltud|nn for current and fulre
afreratt, suppressian devices must be
developed that have the potentirl of
substantial jet noiso reduction., To
achieve this daoree of engine exhaust
noise qunprQSSnun. the Teasibilily of
devoiopznq ofFicient multi-tube nozzle/

Tincd ejoctor hoisc 'U[u:l|‘ﬂ“> must be
fontod, Tivd e cm.rn--:-, EN 1-H1-tr'g‘|

rvent
dove]opu‘n. of theory and eanriccl data

for ihis wype of noise contirol through
analyscs and tests of: tube size, shape,
spacing, mmber and length, cocling mothods,
and material develepsunt, Variables of
ejector design, such as avea ratio, Tengtih,
and acoustic Tining propcrLics, will also be
anatyzed, This work will be initiated with
'sca1c model suppresser development, but will
lead to fuil-scale demonstrations,

(2) Structure and Turbulence Investigations and
Related Demonstrations Sosb00 /], 243

Theoretical and exporimentai studies will

he initiated to determine the overall

struciurd; turiulence levels, and noise

source distritution in jet flows to vain a

more complete understanding of the mechanisms

by which nuise is genorated. Yitheut such

understanding, noise reduction must be pU“fuﬂd

using purely cmpivical approaches to suppression

and engine crele changns, This effort willd

gin
invelve Tatoratory oad scale odel 1EsEnron,

TIR-3%
.
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: . DEPARTMENT OF TRANSPORTATION
hd FEDERAL AVIATION ADMINISTRATION
FY 1972 - Congressional Submission

b. Lm-:romm-nr.a. Quality Program (Noise Suppression, P
Conin Doom, and Alrceraft Emission) .o eineicnrsacrss 653 500, 000

The objectives of these programs are to: {1} alleviarte the au’craft. noise
problem; (1) veduec the intensity and adversc cffccin of the souic boom
phenomena; and (3) initigate the effeet of aiveraft emissions on the environ-
ment. Efforts to be accomplished are:

" (1} Noise Snpprcssio:mou:j

{a) Source, $YUT, 000

The work will involﬁ?invcsligations into the parameters that cause
or influence the actual gencration of noise emanating from aireraft,
plus development of guidelines for changes to the engine hardware

to minimize this noise. In addition, the effort will include develop-
ment of equipment or devices necessary to be installed, attached, or
actually built into engines.of various designg to suppress that noise
which is generated, Included are studies to improve techniques of
‘nofse measurement, data reduction and analysis, plus refinement

of yardsticks for evaluation and ratling of various levels of ajreraft
"noise.

(b} Tranemission Paths, 3«150,000

Thxs program concerns itaelf with efferts to minimize the noise by
. proper consideration of the paths the noise takes to travel frop its
' sourcc to the recmvcrs._ The work will invélve develppiment of
i opt:ml'r'1 safe operaticnal procedures dasigned (o minimize nidise,
' The 'studies will cover the aircralt pericrmance charagteristics,
the sufély aspecte of nolse abatement prom..du es, ay well as the
nolBe cxpousure that results from vacious LLight prafiles and ground

a | ' ‘ S 353
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opevations, dneluded eo ctwdies to dreprese foehdgue s of nelo

i
Ny e anent dare yeduction cral s clesin, ploe refncaeets ol the
yardoticha vrod por avaduntion aed ratior of vazrious Juvels of givoradl

nolnLe,

250, 000

(e} Reveiver (Fur

This effort peovides Tor the veduetion, control, aned t'.\':ll_n;‘:tinn of notsc
at e peceiving end,  The worio will involve developing and selining

acceptable yardeticls Soe eviduntion mad rating of variouws Jevels of
afrevalt nolse, wal the devalopnent of puidalines for planping for and

cortrol of the restdond noiee Snlierent in airplane opeantiens,

Thiv prevpiun dnvolvar @ sysieinatic siady of #]1 fGicets of the aireraft
noite aleberaen! progyenr, Teelniend, coonomic, social, aperational,
anid paychinlogicand sspoatey of the problem are guintified and/or qualified
to o waed as adde in omcking decisions,  Costs and beneflits of plierniative
ficetion standards, Yand uce puidelines, operalional

solutiaps, corii
standards, and abotenncnt progrones are defioaed and reduced ageording

taal ratiounle establislhed by analysis,

{2) Sonic :'.:.c..-_._}_,'_(f._,:l/,?.(m_,noo ™

A sonic hoon eerfiticniifm rescarch program is needed boil to develop
tectmicnl and cociad crHerion for sonic boom Jhmits that must e established
in accord with Pablic Taw 90411, and te form definitive guidelines upon
U induntyy noalicies fopr 1l reovlngion of ful

which to hrge vowe
supersenic or transonic copnmeoercial aiveraft,

(n) Generation and Proapapation, S600,000

This subprogram is concerned with the reduction and conirol of sonic
boom by acredynamic design and the investipation of parameters that
inlluence shock wave generation and propapgation,

(b} Human Response, $100, 000

This work involves investigation inte the psychological, physiological
o« M .

and sociolopical factors and the interaction betweon thene as relaled

to the effcets of sonic boon upon peeple and cormmunities,

{¢) Aunimzl Hesponae, §75, 000

The objective of this pzopram is to determine short and long-range
effects of sonic boorn on wild and durnestic birds and animals and
aqualic life forms,

{d} Structural ﬁespo::ac. §125, 000

The cffects of isolated and repeated sonic booms on structures including
glass brenkage will be investip2ted, Included in the projraan is the
special instramantation and onalysic meths s veguivesd

development of the «
to properly evaluste response o sonis kooms and superbooame,

'S
——— ——— R ——— vt . .




{3 Alveraft FEroissions,
DAVDwHLL preisntong,

$nit, unh

(a1} Transminsion Falhg, 5300, 600

This work includes inves *irpotion of the effcet of Lm;;in'c emissions at
altitude, cugine winissicn Sraaipation rates under various moteorolopical
conditions, and analysi: of v ound aperations to determine possible
procedural modificatior . "o raduce pollution aseribable to sircraft and
airecraft related aclivitics,

(b) Reeeiver (Thuman, Animal, Feolegicall, %150, 000

Investigationa will be il ¢r this subprogram on the cifeets of
exposurc of people to ¢ o ivans of airevall engine emissions.
Studies also will inelude e effect of various concentrations of such
emissione ind fall-out of particulate matter on property as well as
on the ecalogy,

355
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DEPARTMENT OF TRANSPORTATION

Federal Highway Administration

Active Studies '72

Study Title

Fleld Evaluation of Traffic
Noise Reduction Measuremencs

Relating Highway lesign and
Environment to Abatement of
Traffic Noilse

Pollution of Michigan Urban
Atmospheres by Highway
Generated Noise

Community Noise Survey and
Evaluation

Traffic Noise Near Highways
and the Effect of Desipgn and
Environmental Variables

*Federal funding = 70%
State funding = 30%

Type
NCHRP

HPR
(Maryland)

HPR
{(Michigan)

Administrative

HER
{California)

Current Funding

50K

42K*

ABKF

17K

12K

oy



DEPARTHENT OF 'IRANSPORTATION

Offlee of the Scurcotary
(Office of Neise Abatemont)

Tondtdon Tirle Series Grade

NDirector 1301 17

Seoretary 318 9
Chivr, Plans & Pragyams Niv, 2101 16
Program Analyst 345 14
Propraw Analyst 345 ]

Chiel, Repulatory Policy & Stds. Div. 1301 16

Operatlens Research Analyst 1515 15
Secretary 318 7
Chiel, Raseereh Division 801 16
HMechanlesd Rnpincor 830 15
General Ingincor 801 15
Sverotary 318 7

Paderal Aviation Administration
o Systems Research and NDeveloprent Sevvicao
(Noise Abalemant Division)
Poritlion Title Series Crade

o Chief 861 16
Secretary 318 7
Program Analyst 345 14

Chief, Aircraft Noilse Branch 861 16

Aerospace Engiucer 861 15
i Aerospace Lngineer 861 15
W Aerospaece Enginer 861 14

j Chiecf, Sonic Doom Eranch 861 16
it Psychologist 180 15

!
i
o
[
A
H
‘(",:;';\!-;'_;2-\'-!!-"'—"‘“"'" e T T e s bt i s al? aet b bR e iy s R T —
fen) e



———

Transportation Systems Ceater
Mechanical Mnglncoring Div,
(Blectrouechanleal Branch)

Position Title derles Crade
Chief {(detail from Coast Guard)
Spacial Projects Officer 301 14
Hechanleal IEnpgloeer 830 14
Mechanleal kEngincer 830 13
Electronics Enginecer 855 13
Rlectronles Techniclan 856 11
Lagincaring Technielan 802 11
301 5

Clerk~8teno

Federal Aviatlon Administvation
Office of Envirvomaental Ouality

l:_' T-'::f‘-"-':'i?:'.'—!'- civeed T wd P rianen f:f'--'la..ch'l:\ ek 21l Femg the NennvbEnesnd oF
Pefense, responsibile for environmental research {(nofse and pollutlon). Thare
are 3 - G5-16s3 7 ~ 65-15s; tnd 1 - GS-L4. Nisciplines represented in these
positlons are:
science, operations systems analysis, measurewment and reseaych planning.

The authorized staffing for the FAA, OfFflece of Fuvivonmental Quality Includes

- =

systems analysis, technleal enviveounmental planning, envirenmental
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20590

5 SEP 1911

Dr. Alvin F. Meyer

Director, Office of Noise Abatement
and Control

Environmental Protection Agency

Washington, D, C. 20460

Dear Dr. Meyer:

The Office of Environmental Quality, within the Federal Aviation
Administration, has just completed the execution of a noilse reduction
flight (operational) evaluatilon project., This project was performed at
our Natlonal Aviation Facllities Experimental Center near Atlantic City,
New Jersey, and constitutes but one of many projects this office has
programmed and directed toward the control and abatement of aircraft

noise,

The subject program objectives include the quantification of measured
and recorded reduction in aircraft nolse through the use of various
operating procedures/techniques by the same aircraft. For a cross-
reference on the impact of noise reduction by aircraft type design the
same procedures were also evaluated for four different turbojet powered

airplanes,

Encloaed for your review and consideration are the program's past and
current progress reports (l1-5), We intend to forward a copy of the final
report when such is complete, 1If there is additional program information
desired, please contact Mr. R, D. Shreve, EQ-20, Program Director.

We endorse and are looking forward to continued Federal coordination in
the process of resolution to the nation's environmental problems.

Sincercly,
Vi
AR Ny
/"’ '
11/.{ ’if/./sﬂﬁfé/é
Director

Qffice of Enydrommental Quality

Enclosures

R A




DATE:

"IN NEFLY

WLFER TO

SUBJECT:

TO:

DIZPARTIENT OF TRARSFORTATION
FEDERAL AMIATION AUDRIIPHETRATION )

_WASHINGTON, D.C. 20550
19 Aupgust 1970

NO-1*

Operational/Procedural Neise Reduction Flight Program -
Progress Report No,

Deputy Administrator "0‘;/(__
Throupht PL-1 ©

A program has been developed for the flight evaluation and data
analysis of potential noise reduction, specifically during the
approach to landing {lipht phase, associated with:

1. Configaration change (airframe/thxust)

2, Variable glide slope intercept altitude

3, ‘“Two-segmeant approach

4, Uniform'(3°) vs variable pglide slope angle

The flight program will be executed in such a mamner so as to develep
noise data which can be related to a base procbdiu"o:'/configuratiou,
thus enabling an incremental or delta noise.level to be identified with
cach of the profiles {lown,

This flipht program, by necessity, requires the cooperative and
cooxdinated efforts .of several Offices and Sexrvices within the agency.,
A task force made up of representatives {rom each of the Offices and
Services involved has been {orrned to ensure effcctive coordinatior
and expeditious completion of the program,

Under Secretary Beggs requested the program's schedule as spon as
possible, It is anticipaled that such a schedule will be available within
two to three weeks, Virtually, all of the programs!' vaxiables have

to be defined prior to establishing a séhedule, The tusk force is
currently working on this program phasec.

While final results rather than progress rcports are the progiram’s
objectives, itis suggested that such reports on the program’s status
can be helpful in identifying the program's achievements, program
delays and, .in many cases, resolve situations before they become



2.

program problems. With your cencurrence, such reports will
periodically be sent forth,

The Office of Noise Abatement's contact in regard to {his program
development is M¥», R. D, Shreve, NO-20.

oD
p 4?{%//7 Soacititz
LR JOBN O, POWERS
/  Acting Dircctor, Qlfice of Noise Abatement, NO-1

o
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, DG, 2059
7 October 1970

NO-1

Operational /IProcedural Noisce Reduction Flight Program -
Progress Report No, 2

Deputy Administrator &7_‘/:.-,/
Through: PL-1 ’

The development of the program's'scope, coordination requirements and
functional execution has been completed. In association with completing
the developmental tasl, certain key program celements have been
defined, Included are:

1. The flight phasc will be executed on or about 5 April 1971, All
contributing program components; i, e., site preparation, outside
contraciual support, rescheduling of FAA airplanes, ctc., will be
elfected to ensure meeting the 5 April date,

2, NATFEC, Atlantie City, New Jersey, is the test site of prime
consideration,

3. Takeoffl profiles will be flight evaluated as well as and supplementary
to the prime objectives of approach profiles relative to potential
noise raduction,

4, The necessary funding for the program's execution, including all
support components, will be allocated through reapportiomment
of the R&D budget in the FAA Office of Noise Abhatement,

The decision to execute the flight phase during April 1971 was madein
licu of attempts to establish an earlier program execution (Fall of 1970)
only after due consideration had been given tp the practical analysis of

the factors requived for program implementation, Such factors included;
(2) the possibility of inclement flight test weather anticipated for the late
Fall or early Winter scason; (b} minimum time required for site
preparation and scheduling of on-site facilities; (¢) sole source versus
competitive Lidding on required contractual support; and {d) conflicts
created through the rescheduling of FAA airplanes, both for flight trainiz;
and specificd ground down time. required.
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Of the various test site locations given consideration, NAFEC with its in-
house facilities, competent manpower and ground support equipment was
sclected as the most desired and advantageous site offering support to and
compatibility with the objective requirements of this program,

The flight evaluation of various takeoff profiles has been included within the
program's scope, While it is rccognized that takeoff profiles have been
evaluated in previous programs, the need for additional data acquisition exists.
Industry has either proposed or is executing various takeoffl profiles which
tend to cifect relief at a given point in the profile or are being adopted simply
as company noise abatement procedures, Industry is to be commended for the
initiative shown; however, this program will execute in summary these various
profiles to a much expanded data basc, The noise levels gencrated by these
various profiles will be measured and analyzed out to a 10 raile point, Such
evaluation will then include not only potential noise reduction close-in, but
also downstream of the highly impacted area. As an example - such data
would reveal the actual impact of the thrust cut versus no thrust cut as
identified with the cross-over or tradeoif in the various profiles relative fo

the total noise exposure experience,

The program's tagk force is now in a position, relative to the key element
decisions, to structure the required details of program implementation, In
this regard, a task force meeting is called for Monday, October 12, 1970 at
9:30 a.m. in room 9C. The agenda for this meeting includes:

1. Final concurrence in the definition of the approach and takeoff flight
profiles,

2, Initiation of airplane leasing arrangements.

3. Scheduling of installation for required operational flight equipment and
rescheduling, where necessary, of flight training,

4, Scheduling of NAFEC facilities and site preparation,

5. DPreparation of specific airplane {light performance values for both
appreach and takeoff operation,

6. Review of acoustic contractual support,

7. Open review of progress or problems, if any, associated with the
April 1971 program execution,
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3.

anclosed for the task.force member?s consideration and pguidance are the
program's scope, profiles, and scheduling. A concerned review of these
enclosures will contribute to the resolution of the agenda items for the
12 Octeber meeting.

Thank you for your continued cooperation,

Q\ﬁm (e

JOHN Q. POWLERS
Acting Director, QOffice of Noise Abatement, NO-}

Enclosures
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Enclosure #1

OPERATIONAL-PROCEDURAL JOISE REDUCTION FLIGHT PROGRAM

OBJECTIVES

TO IDENTIFY THE LEVELS OF NOISE REDUCTION OBTAINABLE THROUGH VARYING AIRCRAFT

FLIGHT PATHS AND OPERATIONAL PROCEDURES IN THE TERMINAL AREAS,

SCOPE

VARIATIONS IN FLIGHT PATHS AND OPERATIONAL FPROCEDURES FOR:

APPROACH-TO-LAND

1. CONFIGURATION CHANGES (AIRFRAME/THRUST)
2., DIFFERENT GLIDE SLOFE INTERCEFT ALTITUDES
3. TWO-SEGMENT APPROACH, AND -

4; UNIFORM (3%} VS OTHER GLIDE SLOPE ANGLES

DEPARTURE

1. CLIMEBE OUT SPEEDS
2. CLIMB OQUT CONFIGURATIONS (AIRFRAME)
3. THRUST REDUCTION, AND -

4, ALTITUDES FOR THRUST REDUCTION




Enclosure {i2

PROGRAM PROFILES

DEPARTURE
3,000

o,
-"'(.

1,500t

RUNWAY

KEY VARIABLES - SPEED, THRUST/THRUST CUT, CONFIGURATION




4.

ELEMENTS OF PROGRAM DEVELOPMENT

SITE SELECTION
"OUTSIDE" CONTRACTUAL SUPPORT

COCRDINATION OF AGENCY OFFICE AND SERVICE FUNCTIONS

FLIGHT SCHEDULING,

Enclosure {3
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PROGRAM FLIGHT SCHEDULE

AIRPLANES TO BE USED:

1. B-727 (FAA)
2. DC-9 (FAA)
3, B-720 (FAA)

4, B-707-320B (LEASED)

FLICGHT TIME PER AIRCRAFT

APPROXIMATELY 20 HOURS (ONE WEEK

TOTAL EXECUTION PERIOD

FOUR WEEKS

PROPQOSED INITIATION AND EXECUTION DATES

APRIL 5,1971 THROUGH APRIL 30, 1971

Enclo. .re #:



OPERATIONAL-PROCEDURAL NOISE REDUCTION FLIGHT PROGRAM

PROPOSAL
EVALUATLON

RFE
“"FOR ACQUSTIC -
SUPPCORT

Caocm

Enclv_ure #5

S EQUIBMENT

CONTRACT

" conpuer ™.

\’-
SITE ; NAFEC
I\ SELECTION /% _ SCHEDULING |

\“- T _-’-/“- i \ r—
“aC 7 2;\,\

SCHEDUL]:M/

et o

AC DC-9

AWARD SET-UP TESTS
Ay \_\__,/
SITE ﬁ T
PREPARATION. DATA b
<>_T:-r-* REDUCTION » /
AIRCRAFT
SUBRORT | VAC e
— INST N
r—L = \ REPORTS
FLT. j\ =

SCHEDULING

-

AIRCRAFT
\ARRANGEMENTS

AC 720 N

SCHEDULING,//

hCS

~

RFP FOR

" contract N

707 LEASE

AWARD

14 28 12 26 9 23

SEP T NOV
1870

FEB
1971




APPROACH TO LANDING

Enclosu.e {6

PROCEDURES

MAXIMHUM LANDING WEIGHT

3000 fr A

1500 & F m

6° SEGMENT

NOTE:
CONFIGURATION
1. GEAR UP UNTIL REACHING PROFTLE wa— : 7
B, C, OR D ) LAND. #2 | LAND. #1 ! APPROACH ' CLEAN
NVEN (R i ! S
2. APPROACH CONFIGURATION JCONVENTIONAL (1500°-F-D-E) X i X | X __ e
UNTIL REACHING B, C, |CONVENTIONAL (3000'-A-B-E) cxo b xR X
QR D EXCEPT FOR CLEAN . i ¢ P
TWO SEGMENT (A-C-G-
CONFIGURATION - (A-C=6-2) . o dn X R O Il
HIGH GLIDE SLOPE (3000'-A-I-E) § X & o o o
LOW GLIDE SLOPE (3000'-A-H-E) | X : : K
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DEPARTURE PROCEDURE

NUMBER

1

B-~C Clean up to Enroute Configuration;

Accelerate to Enroute Climb Speed
T.0Q. Thrust

—— .—.:E:_m

——————.

Enclosy 2 #7

C- Continue Enroute Climb Config,

A-B

Climb Thrust, Climb Speed/or
T.C. Speed

\\
" -
T
e
o

Terminate Beyond
10 Nautical Miles

T.0O, Configuration, Accelerate
to Flap Retraction Speed, T.O. Thrust,




Enclosu: ¢8
DEPARTURE PROCEDURE

NUMBER 2

A-B-C B-C
1. Constant Speed V3 + 10-Knots
Thrust Cut @ 1, 000!

2. Constant T.Q. Configuration * TofLevel i ¢
Flight #% =
(Max. Wt.) & —
s

B

Terminate Beyond
10 Nautical Miles

A-B
T.O, Thrust
e ™

1,000

# Less Gear Retraction -
#%  Engine Out Performance




Enclosure
DEPARTURE PROCEDURE

NUMBER 3

A-B-C
1.  Constant Speed V3 + 30 Knots
2, Constant T,0O. Configuration

B-C
Thrust Cut @ 1, 000’
Tof2 Level Flight %

Terminate Beyond
10 Nautical Miles

A-B
T.O. Thrust

1, 000!

E]
e

Lesa Gear Retraction
Epgine Out Performance




DEPARTURE PROCEDURE Enclosure ;10

NUMBER 4

A-B-C B-C

1. Consgtant Speed V, + 20 Knots Thrust Cut @ 1, 000!
Tofs Level Flight #% °
(Max. Wt.) ™~

2, Constant T.O, Configuration

Terminate Beyond
10 Nautical Miles

A-B
T.O. Thrust

1,000

. -

# Less Gear Retraction.
¥ Engine Qut Performance




Enclesur 11

DEPARTURE PROCEDURE

NUMBER 5

B-C
THRUST CUT @ 1500
TO~> LEVEL c
FLIGHT#* ~=., \
(MAX, WT,) ™.

A-B-C

1. CONSTANT SPEED V, + 20 KNOTS

-'/"’
2. CONSTANT T. O. CONFIGURATION* TERMTNATE

BEYOND 10 N.)M.

A-B

T. 0. THRUST 1500

-
m-:} A

* LESS GEAR RETRACTION
i ENGINE OUT PERFORMANCE




Enclosur 12

DEPARTURE PROCEDURE

NUMBER &

B-C
THRUST CUT @ 1500' TO c
A-B-C SUSTAIN 500'/MIN_R/C
(MAX, WT.} "3 P
1. CONSTANT SPEED V; + 20 KNOTS e
- B TERMINATE
2. CONSTANT T.0. CONFIGURATION: '

BEYONXD 10 H.M,

pom———
'

% LESS GEAR RETRACTION




A=RB

1. Vp -+ 20 KNOTS

2, T.0, CONFIGURATION*

3. T.0. THRUST

.,

g

-
.,

DEPARTURE PROCEDURE

NUMBER 7

ACCELERATE TO MANEUVER SPEED
CLEAN UP TO EN ROUTE CONFIGURATION

T.0. THRUST

Enclosure ..

c-D

THRUST CUT @ 1500
TO R% LEVEL FLIGKT¥
(MAX, WT.) ™

TERMINATE ~
BEYOND 10 N.M,

1500!




Enclosure | #

DEPARTURE PROCEDURE

NUMBER 8

C-D
THRUST CUT @ 1500' T0
SUSTAIN 500'/MIN R/C

B-C (MAX, WT,) »

1. ACCELERATE TO MANEUVER SPEED ~22\:~ '

2. CLEAN UP TO ENROUTE CONFIGURATION }//g;v
TERMINATE

3. T.0, THRUST
BEYOND 10 N.M.

—— —rkn,

1. Vg + 20 KNOTS
2, T.0, CONFIGURATION*
3. T.0. THRUST

1500

———n,

=

* LESS GEAR RETRACTION




TAKEOFF PROCEDURES

Enclosure #1535

D
C
[}
B ’]\\
AT e
= . Nk
L 10 N.M; s
TAKEOFF A-B hb B-C he C-D
SPEED —3= FRS 400 - ERCS NaA ERCS
1 *{ THRUST T.0. (=) < ERCT
FLAP T.0. - —5 ERCC ERCC
SPEED -3 Vp+l0, 20, 30 ]1000 Vo+10, 20, 30 INA =)
2, 3, 4 THRUST T.0. ——— ~5-TSL (=)
FLAP T.0. @ (=) (=)
SPEED ~im Vg +20 1500, Vy+20 KA =)
5, 6 THRUST T 0, A = TSL, TS00 =)
FLAP T.0. =) i =)
b
SPEED i Vp+20 400 = VA ]1500 VA
7, 8 THRUST T.O. [ =) ~»TSL, 1500
FLAP >~ ERCC ERCC =) &
DEFINITIONS: NA = Not applicable T = Thrust
‘ TSL = Thrust level need for straight S = Speed
and level flight at max. gross C = Configuraticn

{=) = Samc as preceding value
VA = Design maneuvering speed
FRS = Flap retract speed

weight one eng. out
T500 = Thrust level need for 500 FPM
climb ac max, gross weight
one eng. out
ERC = En route climb
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DEPARTIALMNT OF TRAMNSPORTATION
FEDERAL AVIATION ADISINISTRATION

o, 0 FEB 1879

M REILY
BRSNS EQ-20¢

VWASHINGTON, DLC. 20590

SUBXCT: Dperational/Procedural Noise Reduction
Flight Program - Progress Report No, 3
TO: .
‘Deputy Administrator
Through: PL-1

The cooperation.and coordinated efforts of the various Offices,
Serwvices and Facilities in fulfilling their responsibilities {described
in the enclosure) toward the exccution of this propgram has, to date,
been outstanding. While certain problems have arisen, the willing-
ness displayed in their coordinated resolution is mord than worthy of
specific mention,. Sincere appreciation is expressed Lo each task
foxce member for-their obvious motivation and unqualified desire to
ensure a successiul programs,

At this point, the devclopment of key program elements seems to be
on or zhead of schedule. Specifically:

l, The RTP for acoustical contract support has been issued,
responses have been evaluated and currently final negotiations

are in process with the acceptable bidders,

2. The RFP for lease arrangemenis of a B-707-300 series airplane
has been issued with ¥espond and {final contract anticipated soon,

3. Sile leasing and preparation along with the schednling of NAFEC
support facililies has either been completed or is progressing
with no apparent hitches,

4, The {flight scheduling of the FAA and lease airplanes has been
firrned uwp, and

H. Operational instrumentation required in the evaluation airplanes
‘hag either been scheduled or is installed,

The FAA Convair 880M will replace the herctofore scheduled Bocing
B-720 airplane due to a conflet arising in the instrumentation and
operational scheduling, This switeh presents ne problem to the program's
objectives as they are both turbojel four-engined airplanes,
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There have been some changes and additions te the program's task
force membership, as follows:

1. Mr, Jack Burke replacing Mr, D, G. Cockran from Airports
Service (AS-560),

2. Lt, Colonel R, Chubbay replacing Lt. Colonel T, R, Howecll
from Systems Resecearch and Development Service {RD-740},

3+ The addition of Mr, Hugh Riddle from the Bureau of National
Capital Airporis (CA-b),

4. The addition of Mr, Harry R, Jackson from the Neasurement
Branch, Technical Facilities Division of NAFEC (NA-141), and

5, From the Department's Office of Noisc Abatement, in addition
to Mr, Charles Fl. Williams, the program now has Dr, Gordan
Banevrian (TST-~50).

The program!s definition and development has and will continue to be
enhanced by these new task force membexrs and the functlions they
represent.

In support of the program?s objectives, arrangements are in process
to obtain stock footage film of the events and the methods and facilities
used in their development, With such stock footage, it is anticipated
that at a later date, subject to the Administrator?s approval, an
operational movie could be developed, The intent of such a movie
would be to document both through "sight and sound' the potential
reduction in airplane noise exposure through operational techniques,
It is believed that the information contained in such a movie would be
of preat benefit to the local authorities {airport-communities) when
reviewed in light of seeking operational noise reductlion in their own
local noise sensitive areas,

A meeting is planned for the latter part of February with interested
industry and civic groups for the purpose of reviewing with them the
scope and objectives of this program, Particularly, the flight profiles
will be discussed, It is planned to invite comments on the proposed
profiles and where reasonable and practical, if offered, adjust the
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departurc profiles to those, by consensus of the task force members,
most meaningful for evaluation, Participanls of the meeting will be
invited to send representatives to observe the flight evaluation itself,
especially industry pilot representatives will be encouraged to obscrve,
The task forge members will be informed of the exact date, time and
place soon,

[
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JOHN O, POWERS, Acting Director
Office of Enviroumental Quality, EQ-1

Enclosure
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TO!

DEPARTIENT OF TRARSPORTATION
FEDERAL AVIATION ADBIMSTRATION

WASHINGTO!N, D.C. 20580

NO-20

Office/Service Responsibilities, RE: Opecrational/Procedural
Neise Reduction Program

Program Task Force Members

Through the combined efforts of the task forece with support from the
Under Secrctary and Administiralor the subject program has been
outlined and scheduled. Sincerc appreciation is expresscd for the
unqualificd support given in obtaining this phase of program
development, With this phasc accomplished, it is essential

to the success of the program's execution that cach Qifice and/or
Service, by way of their task force representative, reccopnize

and fulfill their program support respongibilities,

The purpose of this memorandum is to assemble in one document
the responsibilities of cach Office/Service as defined in previous
task force coordination meetings, The fulfillment of these

In_-.a--»-p-!k:?-'i-'n.-‘ d4y s ey Il Ao w2dl]l mammsatma Alarn AnAavdiaabl A
Lo ALoAtial vatel )y A piahl]y SO el U0, Waes 05 WLa L LeL LD ST Yo e e Ll

with other Offices/Services. Thus, included with the listing of
responsibilities are areas considered as those of prime coordination;
accepting, that gencral coordination is required and anticipated
within the working structure of the program's task force,

The following items are defined as Key, but not to be considered
total, program support responsibilities for each of the contributing

OfficefScrvice functions:

FLIGHT STANDARDS SERVICE (Thru F5-403)

1. The'leasing of out-of-agency airplane (B-707, 320 B/C)
Buch leasing arrangemenis should include -

a, Consecutive calendar time of three {3) weeks
b. Option in {light hours to be flown
¢. Lecase erew and required airplanc logistics

d. Installation and post evaluation removal of required
equipment and inslrumentation

e r— e i e
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Scheduling of FAA airplanes {(DC-9, B-720 and B-727)

a. Pre-evaluation ground time for thosc airplanes
requiring equipment and instrumentalion installation,,
and -

b. Adrplanc(s) at test site for not only program flight
evaluation but also for-pre~évaluation profile proficiency
flights,

Arrvange for rcquired equipment and inslrumentation for
sepgmented approaches, including manpower required for
such ins{allztion,

The assignment of FAA cvalualion pilots for cach of the
airplanes in the program, with support crews for the TAA
airplanecs.

Establish for all of the evaluatlior airplanes for cach of the
approach-to-land and departurc profiles to be exccuted -

a, ‘dhrust and performance values Lo be usced, noting
operational limitations, - if such exist,

b, Alirframe configurations, and

¢c. Flight deck procedures

Develop and submit a swmmary repori, following the flight
evaluation, concerning the pilots analysis of cach profile

flown relative to normal procedures, as to;

a. Pilot workload relative to operations in low and high
density terminal areas,

b. Additional flight training requircinents

¢. Compatibility of procedure under all wealher flight
conditions (VEFR, “IFR, cte.), and

d, Other reviews or comments
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COORDINATION

NO-20, I'S-700, FS5-160, NAFEC, AND AERONAUTICAL CENTER

ATRPORTS SHRVICE (Thru AS-560)

1, Advisec'in the development of the program profiles,

2, Assgist and monitor the program's execution,

3. Develep and submit a summary report, following the_ﬂigh't
evaluation, concerning the potential use of such flight procedures

profiles wilhin the airport system,.

4, Aclt as the prograni's central information data rtlease and
retrieval sourcce for regional ceordination.

COORDINATION

NO-20, AT, 5, AND REGIONAL OFFICIES

AIR TRAF TIC SERVICIS (Thru Al'-3zu)

}. Continue to advisec and aid in the construction of the program's
development,

2, Assist and monitor the program's axeceulion,

3, Identify the known or potential impact of implementing
operational procedural - flight prefile modifications
on the air traffic control system. Speccific reference
should be made regarding:
a. Raising the glide slope intercept altitude to 3000 fcet,

b. establishing .a uniform glide slope of 3 degrees.

Note: Such identification should include current and future
facilities and equipment

4, Develop and submit a summary repert, based on the flight
cevaluation, concerning ATS! analysis of implemeniing any
such change in procedures or profiles (using speeific
airports as examples).

L] ke e B ianie T PSP SRS
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COORDINATION
NO-20, AS, AND IS

SYSTIEMS RESIEARCH AND DEVELOPMENT SERVICE (Thru RD-740)

1., Assist in procuring and making available, as per schedule, the
agency developed equipment (selectable glide slope computer)
for installation, as required, in the program's evaluation
airplanes.

2. Prepazre all necessary briefing material required to implement
the {functional operalion of such equipment, and -

3. Assign qualified persoennel(s) for:

a, The fliyiht deck and operational check out of the installed

equipment

b, Crew briefing on equipment, usec and limitations, and

Continuing surveillance of installed equipment during the

C.
flight evaluation executlion, to ensure furictional and
reliable operation,
COORDINATICON

NQ-20, TS, AERCONAUTICAL CENTER, AND NAFEC

NATIONAL AVIATION FACILITIES AND EXPERIMENTAL CENTER
(Thru NA-141)

1. Acouslical nicasuring range site preparation, to include:
a, -off airport land leasing
b. off airport land clearing

e, surveying, and

d. sccurity surveillance at monitering locations,

‘ 2. Availability and funclional use of the Phototheodalite System
to include, tracking plols, digitalized tapes of tracking, time
synchronirzation, ectc, oy

e n _
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3. Supply and maintain communication network for central
acoustic slalion, ground to air, ground to ground, contrpl
tower, etc,

4, Supply and maintain required ground support cquipment to
include vehicles, power units, ete.

5. Supply and operate land camera equipment, - minimum of
two units,

6. Schedule and mainiain control usage of the flight range and
runway during the program's daily {lighl execution periods,

7. Logistics support for airplanes operational requirerments,
fuel cte. '

- 8, Assignment’and scheduling for manpower for the installation

and mainienance of the evaluation airplance(s) operational
equipment and instrumentation (SGSC),

9. The acquisition of the required meterological data

COORDINATION

NO-20, NC-10, FS5, AND AERONAUTICAL CENTER

BURKAU OF NATIONAL: CAPITAL AIRPORTS ({Thru CA-5)

1, Participate and advise in the pracfical aspects and
~definition of the program's objectives, and

2. Evaluate and rcport on the program's execution as to
the polential modification of cxisting procedural and flight
profiles; wherein, such modifications would produce
benefits/disbenefits to the airports operation and community
relief,

COORDINATION

NO-20, AT, AND AS

QFFICE OI' NOISE ADATENMENT (Thru NO-10)

1. Define the program's acoustical objcctives and direct the
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attainment of al) acoustical data reguived to fulfill these
objectives,

The procurement of required out-of-agency acoustical
conlracis; covering, —

a. Acoustical measuring equipment

b, Acoustical dala acquisilion

c. Acoustical data rcduction

d. Preparation and submission of final data report

Assign an on-site acouslical project coordinator to divect
and rnonitor all acoustical aspects.of the program's
requirement,

Develop, if required, additional use and presentation of the
contraclor's {inal data report,

Final approval in the selection and preparation of the acoustical
range moniloring sites

Develop and outline the program's weather data acquisition
rTequirements,

COORDNDINATION

NO-20, ACOUSTICAL CONTRACTOR(S), AND NATEC

OFFICE OF NQISE ABATEMENT (Thry NO-20)

l'

2,

Direct and coordinate the over-all program development
and exccution

Develop and submit a {inal program report to the Administrator
on the results of the program, to include,

a, An analysis of the data obltained relative to the program!'s
objective

b.  Identify the benefits - disbenefits regarding noise reduction

B N RLY  CRIPRIPRIC N SR PR
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through procedural/{flight path modifications and their
operational implementation, and

¢. Recommendations as to agency action relative to
over-all results of this program excculion.

The above outline of Office/Service résponsibilitics to the program's
development and exccution is not suggested to be complete as to the
definition and detail required fo1 active fulfillment; this is properly
leit to the task force leadership in cach function. However, to

aid each task force representative in his respective action a third
task force mcceting has been set for 10:00 a, m, on 12 January 1971
in FAA Conference Roomy 7A, During this 12 January meeting,
using the above outline as guidelineg reference, each taslk force
member is requested to present his plan of aclion incfuding Progress
to date, future scheduling wilh anticipated workload completion
dates, and identification to any conflicts or preblems asscociated
with the fulfillment of his program support,

Progress Report Number 2, dated 7 October 1970 contained, as an
enclosure, tentative scheduling for the program's developrnent and
execution, While the over-all schedule had intentionally some
flexibility the flight exccution portion was considered relative firm,
Since the issuance of this schedule F'S has indicated that it would
sexrve their support function better if the following changes werc
made in the airplane flight scheduling:

Week Of Alrplane
April 5, 1971 FAA B-727 or B-720
April 12, 1971 FAA B-727 or B~720
April 19, 1971 Leased B-707 -320B/C
April 26, 1971 FAA DC-9

The option of the FAA B-727 and/ox B-720 during the first two
weeks of flight evaluation is yet to be determined by I'S as is
nol considered critical to the program's scheduling, However,
for potential leasing or corflractural reasons it is essential to
establish a specific flight date for the B-707 -320B/C. The
FAA DC-9 has carlicr committnaents on the west coast, thus,
should be and is scheduled last,

Ay st
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A revised flow chart of scheduling the program's development
and execution will be developed and issued following the more
specific dales presented for the various funciions afl the 12

January meceling.

Thank you {for your past and anticipated continuing support to
this program,

et =
R. D. SHREVE
Program Manager, NO-20
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