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I. PREFACE

. This repart has been compiled In respanse to the requirement™ that
the Administrator of EPA:

¢coordfnate the programs of all Federal agencies
relating to nofse research and noise control...[and]

On the basis of regular consultation with appropriate
Federal agencies ... shall compile and publish, from
time to time, a raport on the status and progress of
Federal activitias relating to noise research and noise
control. This report shall describe the noise control
programs of each Federal agency ....

In addition, the Quiet Commynities Act of 1978 directs the Administrator to
support, "... investigation, development, and demonstration of noise control
technology for products subject to possible regulation...." by direct
Federal action." This raport has been undertaken in partial fulfiliment of
thase two responsihilitiaes.

The repert centinues the process of reporting Federal activity in the
research, development, and demonstration of noise control techmology. A similar

previous report is Federal Research, Development and Umnsgvatfo? Programs 1n
Mlule_iugﬁagmﬁ_ga_ﬂ% 158, by the Federal| Interagency Machinery and Con-

struction Noise Resgarch Pane]. published in 1978. In 1579, a symposium was

. hald to datermine what the technology neéds of the private sector are, and the

proceedings ware published under the title Mofse Technoloqw Ressarch Needs and
the Relative Roles of the Federal Government and tha Private Sector,

"oise control Act of 1372, as amended by the Quiet Communities Act of 1978,
wSee Bibl1ography, Section on EPA
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II. SCOPE

Tha scope of this report 1s Timited to research, development, and
demonstration of tachnolegy of industrial manufacturing, mining, and contruc=
tion equipment to control occupational and environmsntal noise, and the raport
consists of descriptions of projects of Federal agencies that fall within this
scope. Only profects that were active, recantly completed, or impending as
of January 1980 and reportad by the Fedaral agencies are describad, and only
publications that appeared in 1978, 1979, or 1980 are 11sted fn the biblio=-

graphy.
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I1I. PURPOSE

i

: Thare are a numbar of purposas for preparing this report on research in

' nofse control technology. It will encourage communication as well as dissemina~
tion of research rasults among Federal agencies. It will provide information
to support Fedaral regulatory agencies in their enforcement efforts, It will
inform the privata sector of Federal research activity and support dissemina-
tion of the results of Federal research to the private sector,
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IV. SUMMARY

This compilation of Faderally sponsored resaarch projscts in the areas of
industrial machinery, mining, and construction equipment fncludes more than 35
projacts by 12 Federal agencies. Tweniy-caven of thass projects are baing
performed by 16 contractors and subcaontractors., Three contracts ara to be
awarded scon. Five projects involve interagency agreements and cost sharing,
and four af the {nteragency agrsements include EPA.

The total amount of money being spent on projects for which information 1s
available {s about $8,1 milTlion.* The Bursau of Mines sponsors contracts totaling
more than $3.6 mi114en, which accounts for about half of the total befng spent.
The Dapartment of Energy has two projects with more than $500 thousand devoted
to them, and NIQSH spomsors three projects for z total of slightly less than $500
thousand. USDA, EPA, the Corps of Engineers, FMWA, NASA, TVA, and NSF account
for tha remaining expenditures, which range between $100 and $300 thousand for
each agency. The total money being spent and the number of projacts for sach
agency appear in Table 1. Figure 1 provides bar charts that permit comparisons

t0 be guickly made among agencies.

Thesa rassarch projects cover a dozan {ndustrial activitiss {necluding basie
natural resources (a.g. ¢coal mining), fntermedfate {ndustrfal products (e.g. tex-
tiles), and final demand consumer products (a.g. furniturs). The industrias
studfed by these projects are shown {n Table 2. The types of research {nvolved
may he classified into three categories: .

] Performing nofse assassmants or devg!apfng guidelinas

] Pavaloping and/or demonstrating nafse control for axisting technalogy

] Oeveloping and/or demonstratfng fnnovative nofsa technalogy designs.
Seventeen of the ﬁra:ects invalve performing noise assessments, fiftaen {nvolve
developing controls for ex{sting machinas, and aleven {nvelve developing innova-
tive noisa abatement techniques. .

TabTe 3 {dontifies and catsgarizes each of the noise technology ressarch
frodacts described in the report. The {ndustrial group that has surprisingly

1tt1¢ work gofng despita {ts importance fn the sconomy of the U.S, {s manufac
turing,** NIOSH, NSF, NASA, and EPA fn fts jofnt project with the Navy are

*This money represents nafther approprfatfons for FY 1980 nor-appropriations for
any cne year. It raprasents the total dollar value of projects in prograss in

FY 1880. The dollzr valua of 2 project may fnvolve savaral years of appropria-
tions or just one year of approprfatfons. A project underway in FY 1980 may 1n
fact ba supported dy FY 1978 and FY 1979 funds. The following examples serve to
f1lustrate this pofnt. A Joint EPA/TVA projact 15 underway in FY 138G, yat EPA's
contribution comes from FY 1978 and FY 1979 appropriations. A project of the
Corps of Engineers fnvolving shislding of structures from fmpulse nofse is funded
&t $165,000 and covers a five-year perfod from 1978 to 1983.

i
**Ths term “manufacturing® {s used here &5 1% {s defined 1n the Standard Industrial
Classtfteation Manual ?Sea Tabla 2 for refarence). The tarm "Tncludes estzblish=
ments engaged A the mechanfcal or chemfcal transformatisn of matorial or sub-
stances 1n new products,” and 1t does not. fnclude agricuiture, mining, conatruc-

tion, or utflftfes. a1




presently supporting projects dealing with manufacturing noisa. The total
program support for the projects in these areas is about $824 thcusand.

Onmly NASA, NIOSH, and NSF are currently supparting research projects in
manufacturing noise controi. The joint EPA and Navy projects, as well as
tha Joint EFA &nd TYA project®, are not research projects but demonstrations
of available technology.

. The projects of the Dapartment of Enerqgy (DOE), the National Institute

of Occupational Safety and Health (NIOSH), the National Science Foundation
(NSF), and the National Aeronautics and Space Administration (NASA) might be
considered occasional efforts. The DOE projects were undertaken to address
noise problems that arcse from particular energy projects. The NIOSH and
NSF** projects were not necessarily sponsored because of need for noise re-
search, but raesulted from grants to university researchers based on the
tachnical marits of the research proposals., Similarly, NASA's Technology
Transfer Program has no rescurces sat aside specificaily for nolse researchers.

The Bureau of Mines has a well-established noise control program that
addresses nofse emission problems of the mining and mineral processing
industry. Programs involve coal, metal, and non-metal mining and include
both surface and underground operations.

®EYectric utility 1s classitied by the Department of commerce under the
Tndustrial code of transportation, communication, alectric, gas, and sani-
tary services, [t is not classified in mapufacturing.

It should be pointed cut that two additional NSF projects have been included
in the Appendix. The fact that NSF has begun to support research in funda-
mental mechanisms of noise generation and 1n kinematics of machinery could
be considered a significant develapment.
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TABLE 1
FEDERAL NOISE RESEARCH PROJECTS BY AGENCY

“Total Contract &
Grant Funds for PEOJ-

_ Agency Humber of Projescts jeets (x 10-3) 1
" Agriculture
Forest Servicad 4 $ 50
Science and! Education Adm. 2 {n house

Army Carps af Engincers
Construction Engi nem'iﬂg3

Ressarch Laboratory 3 228
; Enargy
j Offica of Haalth and Environs
: mental Rasearch 2. k2l
; Salar Energy Ressarch
| Instituts 2 1036

Environmental Protection Agency

| O0ffica of Noise Abatement and
! Control13 4 398

tiealth and Human Services

! National Institute of
Occupational Safaty and

Heatth 3 460
Intaror
Buraau of M1 mls3 16 3618
Labgr
Mine Safaty and Health
Adminfatration 1 in house
National Asronautics and Space
Administration
Offdce of Space and Terrastrial 4
Applications 1 105
National Sc¢ience Foundation 1 159
Navy '
Naval Sea Systems f:amnnnda 1 . 1650
Tennessee Vallay Authori tys 1 160
[ 4=3
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S .|2) Iirlgnct funds identified do not reflect {n-house funds for staff,

TABLE 1 (cont.}

Total Contract &

Grant Funds for Prosi-
Agancy Numbar of Projects  jeets (x 10-3) 1,2
Transpartation 1 225
Feden} Highway Administra=
tion
Total ' 58100 -
Notaes:

1} This moneay represants nefther appropriations for FY 1980 nor appropriatfons
for any one yesar. It represents the total dollar valus of projects in
Progress in FY 1980, Tha dollar value of a project miy {invaive saveral .

« years of appropriations or just one year of apprepriations, A project
underway 1n FY 19580 may in fact ba supportad by FY 1378 and 1979 funds.
Tha follewing examples servae to 11lustrata this point. A joint EPA-

TVA project {s underway in FY 1980, yet EPA's contribution comes from
FY 1978 and FY 1979 appropriations. A project of the Corps of
Enginears {nvolving shielding of structures from impulse noise {s
funded at $165,000 and covers_a_five-year period from 1972 to 1983,

3) A group with a speei®ic nofse missdon has bean established, and, cone
saquantly, a sustained program of activity can be axpected at this
agency.

4) 0Only technology transfer programs have been included. The stata of
Gaorgfa 45 also contributing an addftienal $110,000 directly.and
through the Georgfa Institute of Technolegy. - - -

§) TVA has an in-house noise group dealing with environmental and
occupational noise. TVA doas not support nofse research projacts as
2 rule,

44
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FIGURE 1.

MONEY ALLOCATED FOR CONTRACT OR GRANT AHARDS FOR RDAD IN

HOISE CONTROL TECHNOLOGY.




x
Jo-3 Nate: Thia monay reprasonts neithor appropriations for FY 1590
4000 = nor appropriation for any one year, It reprasania tha tomwl
i dollar vaive of projocts in progresa in FY 1580, The doliar
vaiue of a project may include saveral yoers of appropris-
tiona or Just one year of appropriations,
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TABLE 2
INDUSTRIAL ACTIVITIES INVOLVED ;¥ ;ggoFEDERAL NOISE RESEARCH PROJECTS

Standard Industrial Classification Cadel
08 forestry (Forest Service)
10 taconite processing
11.12 coal mining
12 coal preparation
14 quarying
15-17 construction
20 poultry
22 text{Te (cotton and other)
25 furniture
a3 forging
7 shipyards
49 elactric power-conventional and wind powered

standard Industrial Classification Manual. Offfce of Management and Budget, 1972,

4=7
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SthaEt

Areas

Mining and Minaratl
procassing

Acoustical
matarfals

Blasting

Environmentai
impace

Shipboard
noise

Energy
relatad

Maetal
fabrtcatton

Agricultural
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TABLE 3
SUBJECT AREAS OF NOISE CONTROL TECHNOLOGY RESEARCH

Fedaral

Agency

BOM

USDA

torps of Engineers
Ravy

EPA

BOM

NIOSH

NASA

Corps of Engineers
UsSDA

* Corps of Engineers
DOE

EPA
FHHWA

4-8

SIC
Division or

Major Group?

o

15, 16

Page
Numbers

5-32+-5-60

5-8

5-9. 5"22
5=12
§-22
5-34
528
5-64

5-8, 5-10

54
5-10, 5-22
5-152-5-19
5-22, 524
5-16
5-24

§-12

Sal2e=5-60
Selfenbalg
5=£9
5=16
5-69

§-21
5-21
5-67

. 595, 56



TABLE 3 (cont.)

sic
Subject Faderzal Division or Page
Araas! Agency Major Groug? Numberd
Barriers USDA 8 Bl
Corps of Engfneers 16 5-22
Navy 34, 37 5=21
EPA 16’ 34. 37 5-21.“5*22.
524
MSHA 8 5-82
FHWA 16 8-24
Food processing USDA 20 Ga?
NASA 20 £-864
Textile and furni-
ture manufzcturing NIOSH 22, 25 5=29, 5-30

IThese areas ars not based on any standard classification system; rather, they
are based an activities included in prejects, and they are taken as indicating
toptes of currant Intarest,

25 major group in the SIC is the familiar two=digit code, A ¢1v1s1on in the
SIC can ba denoted by a lettar and comprises several majer g For

ampls, B, C, and D indfcate mining (SIC 10-14), construct'fon (s:c 15-17).
and mnnufactur'lng (SIC 20-29), respectively.

1A project may appear 1n more than one subject area. For exampls, a project
dealing with metal working machinery (5-21) is 11sted under both metal
fabrication and barriers because 1t 1s concerned with both, and it 15 1isted
with the Navy and EPA because it is a joint profect.

ry i et e e 1
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V. PRDJECT DESCRIPTIONS

Tha project descriptions: contained 1n thts section ware. compiled
from reports submitted by Federal agencies at the requast of the Deputy
Assistant Administrator of the Office of Noise Abatement and Contro] of EPA.
The {ntent was to achieve ag far as possible a uniform format presenting infar-
mation relavant to the projects. It shouid be understood, however, that, with
wida diversity in mathods of aperation and mission among 2gencies, achieving
& complataly uniform format would be virtually impossible. The project deserip-
tions for cach agency are preceded by a brief Intreduction describing how the
projects 1t in with the mission of the agency. Since the projects described
4n the report are besed snly on respopsas. to requests for information, 1t was
inavitadla that some projects would not be reported. However, {t is very 1ikely

that only a small percentaga of the total population of projects has escaped
inclusion 1n this report.
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DEPARTMENT OF AGRICULTURE (USDA)

Research in noise control technalogy is. conducted by two branches of
USDA, the Forast Service and the Science and Education Administration (SER).
The Forest Service has two rasponsibilities that require a commitment to ra-
search in noise control: management of the national forest system and tache
nical assistance to state and privately menaged forests. In managing the
natfonal forast system, the Forast Service must ensure that multiple uses of
the national forests do not confl{ct, for one use of tha forest must be
controlled to the extent that it interferes with othar uses. Since noise
1% an environmental factor importint to forest management, the Forest
Service undertakes work to fulf{ill this function. In«house studies ara
currently being performad at the Equipment Laboratory of Forestry Research
in San Dimas, California.

Tha Science and Education Administration (SEA) has the responsibility
far providing research sarvices and technical assistance to the entire
agricultural community. Thus, SEA must be able to assist the agricultural
cammunity in controlling envirommental noise and {in controlling the impact
of noisa on the employees engaged 1n agricultural production. The science
portion of SEA is concerned with developing noise control techniquas for
the processas of agricultural production, and the education pertion of SEA
15 concerned with disseminating the {nformation to the agricuitural communfty.
In=house studfes are currently being parformed at USDA Research Laboratories
?‘I 1:11|e ?grlcuhura'l Research Service 1n Lubbock, Texas and Stonaville,

ssissippi.
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TITLE:

0BJECTIVES:

ACCOMPLISH~
MENTS and
STATUS AS OF
JANUARY 1980:

SCHEDULE:
FUNDING:
PROJECT
OFFICER(s)

SPONSOR{S):

TYPE OF
AGREEMENT :

INVESTIGA-
TOR:

PROJECT DESCRIPTICN

Methods to improve the acoustical quality of urban environments
by use of forest vegetation.

To detarmine ways 1n which forest vegetation influences sound
attenuation through basic research on the relationship between
components of urban trees-canopy, tree bole, and forest floor--
and sopund attenuation. Modals will then be developed to deter-
mine total attenuation potential. Research will also include
effects of topography, atmospheric conditions, and urban struc-
tures on noise attenuation properties of urban forests.

A number of basic studies have been completed on the way in which
components of urban forest stands inflyence sound attenuatien.
The general conclusion 1s that trees can be effective in reducing
naise 1f they are planted in sufficiently wide strips. Space in
urban areas often reduces the potential £0 use trees to reduce
naise. Howaver, when uses 1in conjunction with topography and
physical structures 1n urban environments, trees can contribute
significantly te noise control.

Starting date--March 1976; completion--March 1981,

USDA Forest Service: $50,000/year.

Howard Halverson, Project Leader, USDA/FS (814-723-1935),
Gordon Hiesler, Project Scientist (814-723-1935),

USDA Forest Service; Consortium for Envirormental Forestry

Studies; Penn State University; and SUNY College of Environ-
mental Science and Forestry.

Continuing Research Program and Cooperative Agreements
betwesn Forest Service and Universities,

See Project Officers.
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TITLE:
0BJECTIVES:

ACCOMPL ISH=
MENTS and
STATUS AS OF
JANUARY 1580:

FUNDING:
SPONSOR:

TITLE:
OBJECTIVES:

ACCOMPLISH-
MENTS and
STATUS AS OF
JANUARY 1980:

FUNDING:
SPONSOR:

PROJECT DESCRIPTION

Noisa Pollution Prediction Methed

Develop a mathod which will allow Forest managers and planners
to predict the envirommental impact of intrusive noises common
within Natfonal Forasts. Identify and demonstrate land manage-
mant and nofse abatement tachniques to facflitata compatiblity
among various activities on public lands.

A noise pollution prediction methad has been developed, rafined
and fieid testad. Reports are 1in praparation. The methed has
been presented at several professional society seminars. It is
baing used by many planning organizations. A field demonstra-
tjon of the mathod 1s schedulad for May 27, 1580, near Fredar-
fcksburg, YA for public and Govermment agencies.

In-house
Forestry Research, Equfpmant Laboratory, San Dtmas, CA.

BROJECT _DESCRIPTION

Impact of off-the road vehiclas (QRY)

Evaluate nofse generated user conflict. Develop a logical
ORV classification system, Monitor research on damige from
ORVs. Advise on noise enforcement, etc.

Completad in-depth studies of off-road vehicle noise, 1ts measure-

mant and mitigation, and 1ts Impact an Natfonal Forasst users.
Prepared 2 model ORV plan noise alement and guidelines for ORV
noise management. Prepared zn inspection standard for off-road
motoreycles.

In=house

Forastry Research, Equipment Laboratory, San Dimas, CA.

54
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TITLE:
OBJECTIVES:
ACCOMPLISH=
MENTS and

STATUS AS OF
JANUARY 1980:

FUNDING:
SPONSOR:

PROJECT DESCRIPTION

Noise Reduction of Forest Service Equipment

Identify sourcas of hazardous nofse and apply engineering noise
reduction methods.

Identified several pieces of Forast Service equipment that
axcead OSHA nofse standards. Developed a silencing package
for fira camp ganerators, Evaluated forest roads and trails

maintenance egquipment, Currently preparing information on
s1lancing road construction.

In=house

Forastry Research, Equipment Laboratory, San Dimas, CA.
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TITLE:
0BJECTIVES:

ACCOMPLISH~
MENTS and
STATUS AS OF
JARUARY 1980:

. -

FUNDING:
SPONSORS:

j i
J
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PROJECT DESCRIPTION

Noise Reduction in Cotton Gins
To determine mathods of reducing nofse in cotton gins.

Noisa control = Lubbock, TX. Treatment of a small-scale ginning
system wWith acoustica) wail and cetltng insulat{on and special
long«brustle doffing brushes reduced noise levels insida the gin
work area by approximately § d3A. A decible reduction of this
magnitude reprasants a highly significant 50 parcent reduction
in sound pressyre lavel and a 75 percant reduction in {ndicated
sound powar leval. Thesa results document the potential for
reducing worker axposurs to cotton gin noise by engineering
control mathods. '

Reduction of saed cotton convevance noise - Stoneville, MS,  The
acoustical tachnology nicassary to &liminate the nojse produced
by the pneumatic conveyanca of seed cotton was developed. The
most effective acoustical treatment, an albow internmally 1ined
vith vulcanized rubber and extarnally Tined with fiberglass and
laad, reducad the nofse Tavel ahout 28 dBA. Other treatments
that provided smailer reductions were developed. Fiald applica=
tion of this technology will significantly lowar the nofse
Tavals near gin emplioyees.

Reductian of fan noise - Stonevilla, MS, Mathods to reduce tha
n01s& produced by Jow=prassurs fans in gins weradevaloped.
Acoustical myffiers and insulation reducad the naise levals to
10 dBA §57:). whareas an airfoi{l-typa centrifugal fan praducad
16 dBA (B4%) less noise than did a conventional vana-axial fan.
In add{itfon, the airfoil-type fan usad about 20% less electrical
energy. This improvement lowars the noise Tevel near the gin

enployans.
In=-House.

Agricultural Research Servica, USDA Research Laberatordies 1in
Lubbock, TX and Stoneville, MS. ‘
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TITLE:
OBJECTIVES:
ACCOMPLISH=
MENTS and
STATUS AS OF
JANUARY 1980:
FUNDING:

SPONSOR:
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PROJECT DESCRIPTICN

Neise Reduction 1n Poultry Processing Plants

To datermine methods of reducing noisa in pouitry procassing,

Project complated. Publishad report on reduction of nofse
from steam injection (see bibliography).

In-Housa.

Agricultural Rasearch Service, USDA Research Laboratory,
Athens, GA.
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DEPARTMENT OF DEFENSE

Department 0F The Army -
Corps of Engineers

The Corps of Engineers of the U.S. Army {s rasponsible for the
construction of Army bases and Afr Force bases invelving the design of buildings
on Army and Air Force bases, operation of Army bases, and master planning for
Army bases, The Army ¢ivil works program is separate and distinet from its
military-related operations and receives 1ts own congressional appropriations
distinct from the annual defanse budget. The Army civiT works program invoives
such activities as the dredging of the nattons harbors and rivers, construction
of hydro-electric dams for electric enargy and flood control, flood control,
and congressionaliy delegated respons{ibfiity, over all construction fnvoiving
the nation's watarways,

Tha Construction Enginesring Research Laboratory (CERL) as a
laboratory of the Corps of Engineers conducts rasearch on many differant aspects
of noise, providing support to the Army for both the military operations as
well as the civil pubife works projects. CERL 1s the only activity within the
Ammy engaged in environmental noise research relating to the subjact matter
of this report. Its noise efforts involve many different aspects. Develop-
ment of master plans entails planning for environmental nofse, which includes
envirommensal assassment, land use plamning in the vicinity of Army Bases, and
pradicting and mitigating nofse impact. CERL research supports this effort.

- Partfcular emphasis is given to pradicting and mitigating impact from sources
unique to the Army, artiilery, small arms, helicoptars, groundsto-ground
rockets, and, to soma extent, tracked vehicles. These unique sources are also
given particular consideration in research on acoustical design of buildings
for mitigation of noise from these sources. MNoise generated by construction
activity 45 not a2 problem unfque to the Army, but, since such a large part of
the Corp's sctivity invelves construction, cantraol of noise ganerated by con-
struction 1s also a part of research program of CERL.

There are other noise ressarch activities underwey within the
Army, but these ars areas other than machinery and construction. There are
also noise control efforts underway within the Army such as the environmental
{mpact assessment and noise control activities of the Army Environmental Hygiene
Agancy of the Army's Health Services Command, but these efforts are not
classified as research.

5-8
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TIMLE:
ODJECTIVE:
ACCOMPLISH-
MENTS and

STATUS AS OF
JANUARY 1980:

SCHEDULE:
FUNDING:

PROJECT
ENGINEER:

SPONSOR:

PROJECT DESCRIPTION

Mitigation of Blast Nofse with Aqueous Foam

To investigate the raduction of blast nofse when the explosives
are covarad with 2 layer of aguaous foam.

The usa of high axpansion foam (250:1) has been investigatad for
bare charges and scaling laws daveloped. Reductions of 14 dB

on a one=pound charge and 9 4B with a five-pound charge were
achieved. Lower expansion foam (30:1) and burfed chargas will
be investigated.

Starting dute was March 15979; completion date September 1980,

U.5. Army Corps off Engfnears: $60,000
Or. R. Raspet, Principal Investigator 217-352-6511

u.S. Army Corps of Enginmers, Construction Enginesring Rassarch
Laboratory, P.0. Box 4005, Chompaign, IL 61820,

5.9
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TITLE:
OBJECTIVES:

ACCOMPLISH~
MENTS and
STATUS AS QF
JANUARY 1980:

SCHEDULE:
FUNDING:
PROJECT
OFFICERS:

SPONSOR:

TITLE:
QBJECTIVES:

PROJECT DESCRIPTION

Shielding of Structures from Impulse Noise

To develop mathods to raduce vibrations and otherwise shiald
strycture gccypants from secondary effacts of impulsa nofsa.
Survey data indfcate that structure vibrations and secondary
noises zre the primary factors contributing to the adverse re-
sponse to impulse noise, Simple means to mitfgata this impact
will reduca complaints and adverse pyblic reamctions.

The test structure has been constructed and instrumented. The
nofse source to produce the systematic fmpulse waveforms {s the
{ERL biax{al shock test facfiity. A set of impulse waveforms
has bean develaped. Basaline data have been takah and ara cur-
rently analyzed. Of particular {ntarast are the yibration
spactra of varfous structural mambers.

Starting date vas October 1978; completfon expacted {in (ctober

-

U.5. Amy Corps of Engineers: $165,000,

Or. P. D. Sehomer, Principal Investigator, 217-352-6511;
Or. 5. D, Hottman, Associate Investigator, 217-352.6511.

V.S, Army Corps of Engineers, Construction Engineering Research
Laboratory, Post Qfffce Box 4005, Champaigm, IL 61820.

PROJECT DESCRIPTION

EPA/CERL Construction Sita Noise Control Program

Sae section on Environmental Protection Agency for a description
of this project.
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DEPARTMENT QF DEFENSE

Departmant Of The Navy

The function of Department 0 The Navy 15 the research, development,
design, acquisition, and 11fe cycle support of ships and their installed
aquipment. Nofse 15 an important aspect of ship design and operation in two
aspects. The radius of detectibility by sound detection devices must be
minimized, and shipbeard personnel are continuously exposed to nofse. The
Navy thus has a continuing need to make ship cperations quietar and to
avaluate effects of noise axposure on shipboard persornnel. The Naval Ocean
Systems Canter and the David W. Taylor Naval Ship Research and Developmant
Center have parformed extansive research for thz Navy.

8-11



TITLE:
CBJECTIVES:

ACCOMPLISH~
MENTS and
STATUS AS OF
JANURARY 1980:

]
:
{
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PROJECT DESCRIPTION

Quieting af Shipboard Machinery

The development of techniquas for reducing the nofsa generated
by shipboard machinery at {ts source and for interruption of
its transmission path. Determine acceptable noise levels at
various locations within the ships and at shore facflities,

Procadures and measurement equipment are being developed and
evaluated to determine acceptabie levals of environmental

noise on board ship and at shore facil{ities that minimize

a) suscaptibility to hearing damage, b) interfarence with steep
and comfort, and c¢) interference with affective speech communica-
tfon. A new standard for measuremsnt procedures and criteria
for shipboard equipment is being prepared and will be issued
late summer of 1980.

Effort is in progress to correlate shiphoard nofse levels
exposure with effects on personnel performance (sleep, communica-
tion, hearing damage, and comfort). This information has been
statistically analyzed and trends deveioped to predict the
rasponse of personnel to nofse. A report has been published.

An 1nvestigation 15 undarway to datermine whaethsr haaring pro-
tectors used on Navy ships interferse with the ability of
anginesring personnel to aurally detect machinery malfunctions,
Experiments ars in progress to measure the affact of hatring
protectors on the ability of personnel to datact, fdentify,

and Tocate source of machinery nofse. Laboratory evaluations
are underwsy using tape recorded sounds from varfous shipboard
locatfons. A progress report on the Taboratory evaluations will
be {ssued by Septembar 1980.

A study has been fnitfated to determine whether 1imits nead to
be placed on the infrasound levels of machinery.

An efficient and practical shipboard backfit system for raducing
the activa sonar genarated afrborne nofse levels transmitted
through the hull into shipboard spaces 15 being daveloped, An
improved transmission loss materdal has been developed.

Methods fer quieting ship ventilation systems that can be fitted
into avafiabla shipboard space are being investigated. The use
of honeycomb material on the tail cone of the fan rotor has baen
dcTonstrated as affective fn reducing both tonals and broadband
nofse. .

5-12



SCHEDULE:

FUNDING:

PROJECT
OFFICER:

TYPE OF
AGREEMENTS:

INVESTIGA-
TORS:

TITLE:
OBJECTIVES:

Quieting of high pressure air compressers 15 being devaloped,
New quiet design reed values have been developed, and muffiers
are being evaluated. :

A less expensive and Tighter weight airborne noise control
treztmant than previously instailed on ships has been developed.
The treatment of shipboard bulkheads and overhead structures
utilizas a specially devaloped flaxible laminate of glass cloth
and MYLAR f11m (TUFFSKIN} over fibrous giass acoustic installa-
tion provides the same acoustical absorption as the old system.
A $90,000 saving per ship with a wa{ght reduction of 3 tons has
baen achieved on new construction frigates,

The U.5. Navy Afrberna Noise Quieting R&D Program is a long-
term program with numercus specific tasks as dascribed above.

It is difficult to separate the funding directly related to afr-
borne noise from that used for reduction of other types of

noise which affect the ships military characterisites. The
approximate U.S. Navy funding related to airborne noise is
$1,600,000 per year.

5. M. Blazek, Naval Sea Systems Command (SEA O5HB)
202-657-2064

Task assigrments to varfous U.S. Navy laboratories and contracts,

Naval Ocean Systems Center, San Diego, California; David W. Taylar
Naval Ship Research and Development Center; varfous contractors

PROJECT DESCRIPTION

Fadaral Shipyard Sheat Metal Shop Nofse Control Demonstration

See section on Envirommentai Protection Agency for 2 descripticn
of this project.

§-13
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DEPARTMENT OF ENERGY (DOE}

DOE has no organizational unit that is exclusively devoted to the
study of the technolody of nofse control. Rather, DOE {nitiatas studies In
noise control whan 1t appears that an energy project may have an adverse
environmental impact. It was in this fashion that the Wind Division of the
Office of Cansarvation and Solar Applications became {nvolved in noise
studies,” Sinca snvironmantal impact analysis indicated a possibility that
wind enerqy convarsion systams may constitute a noise probliem, studies were
initiated to assess the extent of the noisa affects and develop design changes
ar changes {in aparational procedures to aileyiata.them,. The Environmental
Control Technology Division of the 0ffice of Environmental Compliance and
Overview does environmental control enginesring in response to control techs
nology needs for all recognized poliutants. There is no group in this
division specifically devated to noise control tachnalogy, but noise control
studies will be initfated when a naed {s tdantif{ed for a particular project.

£.14
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TITLE:
OBJECTIVES:

ACCOMPLISH-
MENTS and
STATUS AS OF
JANUARY 1980:

SCHEDULE:
FUNDING:
SPONSOR:
PROJECT
OFFICER({S):
TVE OF
AGREEMENT: .
INVEST IGATOR:

PROJECT DESCRIPTION

Small Wind Energy Conversion Systems Noise Assessment

The ohjectives of this effort are to: 1) measure in a con-
trolled and systematic manner the nofse generated by commer-
¢fally available and prototype small wind energy conversion
systems (SWECS) being tested at Rocky Flats Small Wind Sys-
tems Test Center, 2) make a limited effort to Joecate the
.saurce of noise from each machine, and 3) compare the noise
getgegatsd with the existing range of federal and community
standards.

Make noise meazsurements (in an area fres of SWECS noise) as
a function of wind spead with and without an acoustically
"soft" wind shieid in front of the microphone.

Generate a nofse level map around represantative turbines
in light, “rated," and high winds.

Intarpret the signficance of the measurements to nofse
nufsance potential.

Survey EPA regulatiens, codes, and acoustics 1{terature to
aTTow a comparison of nofse data with acceptable noise lavels
in comunity situations.

Nofsa measurements have been made around three small wind enerqy

conversion systems.

Startfng date was October 1978, Work will be multi-year project.

DOE/WESD: Not identified separately

Conservation and Solar Applications, Department of Energy

George Tennyson, DOE/WESD, 505-844-4559

" In-house-

DOE/Rocky Flats: Margarst Hickey, 303-441-1353
Craig Hansan, 303-497.4946

515
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TITLE:
OBJECTIVES:

ACCOMPLISH-
MENTS and
STATUS AS OF
JANUARY 1980:

SCHEDULE:

FUNDING:

PROJECT
OFFICER(s):

SPONSORS:

.. e

PROJECT DESCRIBTION

Noise Evaluation at Wind Turbine Generator S{tes

To measure and documant the nofse generated by wind energy con-
version systems {WECS)} at selected wind system sites, and to
relate the measurements, their analysis, and appropriate noise
tg]ﬁgggces into a handbook te aid 1n future design and siting

0 .

A few measurements of noisa at the MOD-0 WECS site at Plum
Brook, Ohio, ware made by Hattelle Columbus Laboratorfes
in 1977. Additional noise measurements were taken by the
NASA Lewis Wind Energy Project Office. These measurements
provided preliminary {nformation relating the sound Tevel
and spectra to the WECS operating power. .

Measurement and analysis of sound pressure Tevels from
savaral locatfons around the MOD-1 WTG site at Boone,
North Carolfna, was startad in October 1979, shortly after
test oparations of the WECS began. It was found that the
WECS radiation extends from infrasound through the audible
range of the spectrum,

A small tachnical services contract has been {nitiated with
Pennsylvania State University for computer modeling of sound
propagation at the MOD-1 WECS sita. Purchasing has been
fnitiated for specialized acoustic equipment requirad for
field measuremants. Plans are being formulated to develop

a measurement, analysis, and verf{fication program which will
provide dasign critarfa for wind turbine generators.

Starting data was October 1979, Estimated completion date
for field noise measurements 15 January 1987. Preparation
of noise handbock will continue inte FY 82.

DOE/WESD: FY 79 $150,000
FY 80 186,000
FY 81 700,000

Total $1,636,000

Netl Kellay, DOE/SERI, 303-231-1013
James P. Couch, NASA LeRC, 216-433-4000, x6152

Cunservntgoh and Solar Applications, Department of Energy

]
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TYPE OF
AGREEMENT : Subzontract

INVESTIGATOR: Pannsylvania State University
prof. Dennts Thomson, 8§14-863-1585

Others to be detarmined.
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PROJECT DESCRIPTION

TITLE: Assassment of the Need for Noise Control Resaarch on Electric
Powar Transformars and Raactors

CBJECTIVES: To {dentify and gquantify needs for noise control resaarch on
pawer transformers and reactors used by ajectric utilities.
Needs are dafdned with respect to compliance with state noise
requlations.

ACCOMPLISH=

MENTS AND

STATUS AS OF

JANUARY 1980: A natfonal assessmant of the nofse impact of utilfty substations
with growth projectfons for the next 20 years and cost estimates
for nofse control technology has been compietad, A final
draft report s currently under reviaw (See bibl{ocgraphy).

SCHEDULE: W11 be completed 1 July 1980.

FUNDING: $57,000

gggggg;(s): Douglas Boeshm, Environmental Contral Technology Division, DOE
SPONSOR: Environmental Control Teechnology D4vision, DOE

: TYPE OF
; AGREEMENT: Contract

INVESTIGATOR: David N. Keast
8alt, Beranek, and Newman, Inc.
50 Moulton Street
Cambridge, MA (2238
§17-491-1850 "
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TITLE:

CBJECTIVES:

ACCOMPLISH=
MENTS AND
STATUS AS OF

JARUARY 1980:

SCHEDULE:

FUNDING:

PROJECT
OFFICER{S):

SPONSORS :

TYPE OF
AGREEMENT :

INVESTIGATOR :

PROJECT DESCRIPTION
Audibla Noise of Constant-Speed, Horizontal-Axis Wind=Turbine
Ganarators: A Prelimimary Analysis

To assess possible noisa impact of wind-turbine generators
currantly under davelopment by DQE,

Theoratical cateculations have been parformed as a preliminary
prediction of noise genaration of wind-turbine generators
currently under evaluation and planned by DOE. A final draft
report 1s currently under raview (Sea bibliography).

Wil be compTetad 1 Juiy 1980.

$10,000

Dougias Boetm, Environmental Contrp) Technalogy Division, DOE
Environmental Control Tachnology Oivision, DOE

Contract

David N. Keast .

80T+, Beranak, and Nawman, Ins.
50 Moulton Stroat

Cambridge, MA 02238
617-491-1850
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ENVIRDNME!lﬁL_fBOTECTION AGENCY (EPA)

A goal of the Nivisian of Technoloqy and Feders] Programs qf the
0ffice of Hotse Abatement and Cantral (ONAc?yis to encourage Faderal agancies
to undertake initiatives in the control of occupationai and environmental noqise,
For this reason, ONAC's projacts in noisas control technology are not unders
takan alone. Rather, interagency agreements are used to foster cooperation
and commnication among agenciss. The projects described here deal with

construction noise and industrial noise.

5«20
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TITLE:
0BJECTIVES:

ACCOMPLISH-
ENT and
STATUS AS OF
JANUARY 1980:

SCHEDULE:
FUNDING:
PROJECT
OFFICER(S):
SPONSOR(S):
TYPE OF

AGREEMENT :

INVESTIGA-
TOR:

P ——————
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PROJECT DESCRIPTION

Federal Shipyard Shest Meta)l Shop Noise Control Demonstration

To {dentify emﬁ‘loyee overexposure to noisa within a naval
shipyard and sheet metal shop, develop a plan of abatement

to reduce the overexposures, demonstrate the avaflability and
affectiveness of abatement measures, and disseninate tha pro-
gram's approach and rasults among the Federal and private sec-
tors. Employee overaxposurs, noise levels, nofse sources, and
abatement measuras are to be determined,

A shest metal shop at the Navy's Charleston shipyard was selected
as the site for study and evaluation. A study identifying
employees' noisa exposures, noise sources contributing to over-
exposure, and approaches to abatament was completed. The study's
report has been circulated for review and comment among the
Navy's eight shipyards. The follawing equipmant was found to

be ctusing employes overexposure at Charleston: band-

saw, friction saw, grinder, reuter, shear, nibbler, 2nd sander.
From the nofse survey, 1t was found that employee work patterns,
gvar-sxposures, and machine use rates varied highly. This
particular 11s% of equipment therefore applies only t0 those
conditions existing at the Charlaston shipyard. Charleston

has already implemented some abatement measures: grinding areds
werg snclosed; partitions ware installed; savera) pleces of

high nofse equipment were replaced. Charlaston 13 now in the

process of implementing further recammended abatement feasures.

Evaluation and study phase completad. Demonstration phase in
progress. Project to be completed by December 1980.

EPA: $§100,000; Navy: In<house funds.
Roger Haymann, EPA/ONAC 703-557-2)26
Richard Pattarson, Navy 703-692-8604

0ff#{ce of Noise Abatament and Centrol (EPA), and NAYSEA, Depart-
ment of the Navy

Contract

Bolt Beranek and Newman Naval Sén Systems Command
Cambridge, MA 02233 Dapartment of Navy (073)
Paul Jenson 617-491-1850 Washington, D.C. 20367

Richard Pattarson
521



TITLE:
OBJECT IVES:

ACCOMPL 1SH-
MENTS AND
STATUS AS OF
JANUARY 1980:

P C M et o e =

PROJECT DESCRIPTION

EPA/CERL Construction $ite Hofsa Control Program

To study and demonstrate availablae ratrofit technolo$y
administrative cantrols mitigating noise from general ¢
tion equipment. Noise control for a piledriver was salected
_for this study. Specific objectives include administrative

measures such as utilfzing bid documents to require the con-
struction contractor to design and implement state-of-tha=art
noise control measures, and to document the cost and degree

of noise reduction which can be agcomplishad,

and
onstrucs

Noise control options were demonstrated at a construction site

for dreiving piles.

These optians consisted of designing and

fabricating a piledriver enclosure, installing an OEM muffler,
applying a damping material to the piles, using soft {mpact
cushions, and substituting a quieter vibratary piledriver far

the standard unit.
vhen measuring L

Noisa raductions of approximately 10 dB i
ware realizad for the standard unit when

silenced, Tha vfﬁ'ntnry piledriver wvas an additional 2 dB
quigter than the silenced unit,

This program, 4n 2ddition to demonstrating nofse control

techniques, showed:

1. That the bid document can be a means for requiring nofse
control measures to be utilized,

2. That a contractor can prepars noise abatement measuras
without extensive instruction or use of a consultant,

3. That a construction contractor 15 capable of providing
2 realistic estimate of costs for notse contrel,

That a contractor with 1ittle expertise {in noise control

1% capable of designing and fabricating an equipment

noise enclosure.

Though the tast pericd for this

demonstration program was too short to determine tha
productfon times for driving piles using the different
configurations, rough estimates of the costs to {mplement
the various naiss control measures were ohtafnad.

The final report is being wreitten and {s in draft form.
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SCHEDULE:
FUNDING:
PROJECT
QFFICER(S):
SPONSOR(S)
TYPE OF
AGREEMENT:
INVESTIGATOR:

Starting date was June 1977.

Will be completed 1n June 1980.

EPA: $95,000; CERL*: $35,000 plus in-house

Thomas L. Quindry, EPA/ONAC 703-557-2126
Paul Schomer, USA-CERL-ENA, 217-352-6511

EPA, Office of Noise Abatement and Control and U.S. Army Corps
of Engineers, Comstruction Engineering Research Laboratory

Contract

USA-CERL<ENA
Champaign, I111nois

Paul Schomer
217-352-651

Dames & Moore
Cranford, N.J.

Fred Kessler
201-272-8300

.

*Previous work by CERL investigating the cost-effectiveness of noise abatement
maasures amounted to $135,000.,

523



TITLE:
QBJECTIVES:

ACCOMPLISH=~
MENTS and
STATUS AS OF
JAKUARY 1980:

PROJECT DESCRIPTION

Analysis and Abatement of Highway Construction Noisa

To investigate the noise associated with highway construction,
to demonstrate the affectivenass and viabil1ity of implementing
specific no{se mitigation measures, and to develop an analytic
model that will be used to access potential nofse impact and
to plan abatement measures. The model is to be developed for
use by state and local gqovernments and tha private sector,

A variety of available nofse control optfons for use in high-
way construction ware demonstrated on-site and results of the
demonstration are now being analyzed. A first approximation
of the prediction model has been completed. Further develop-
mant of the madel as well as validation of completed eiements
are now underway.

An extensive compilation of information was gathered regarding
construction noise abatement treatments. Information wos
gatherad by 1itarature raview, discussions with constryction
equipmant manufacturers, add {nspection of new equipment.

Warking papers have been developed that {dentify typical types
of highways and define highway and bridge construction phases.
Thase are very {mportant for the deveiopment of the noise
pradiction model. )

The noise prediction model, in 1ts fipal user form, will have
the following capabilities: 1) raliable predictien for fence-
11ne and community nojse lavels by personnal with minimal
acoustical training, 2) noise prediction tachniquas for use
during project planning and bidding phases, 3) evaluation of
noisa abatement altearnatives {nvolving equipment salection and
usage, 4) svaluation of noise abatement alternatives invoiving
scheduling and existing of activities, and .5) propagation
characteristics prediction aver varied terradn including
barriers and vegatation. Detajled source emission levels and
time and motion (duty cycie) data for individual pleces of
equipment wi1l be fncluded in tha bank of data for the model.
Algorithms have been devaloped for peint, 1ine, and arsa nofse
sources, and geometrical formats of sources have been developed.

Numerous site boundry and activity noisa measuremants have

been made at four different construction sites throughout the
country. Time and motion studies were also performed. The
activity noise measurements and the time and motion studies will

5-24
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be uysed as a data base to be included in the neise Tevel pre-
diction medel. The site boundry measurements will be used for
verification of the model. During verification of the model,
cares will be taken to assure that the activity noise data

basa wi1l not have been measured simultaneously with the site
boundry measurements being used in the verffication procedures.

A demonstraticn and evaluation of the effectiveness of earth
berms as a construction noise abatement technique was made,
Simui taneous measurements were made of scraper passbys with
microphones situated on both the construction and residential
sides of an earth berm. Simflar measurements were made durfng
a concrate paving operation. Computations which include nofse
propagation effects will be made to determine barm affective-
nass,

A demonstration of equipment substitution was performed. A
portable concrete breaker with an exhaust muffler was substi-
tutad for a standard unmuffled breaker, and a portable afr-
compressor meeting the EPA noise emission standard was sub-
stituted for an older comprassor not subject to the standard.
An 11 dB reducticn was obtained for the quieted breaker znd
a 19 dB reduction was obtafned for the quistad compressor.

A demonstration of the effectiveness of fnstalling replacement
mefflars and providing enclosures for stationary equipment was
performed. MNoise raductions of 2-4 dB were obtained by rapilacing
existing mufflers. HNoise levels around a well point pump were
reduced by approximately 7 db.

A1l testing, fiald measuremants, and-data-analysis have been
completed. Dating s baing coded for implementation into the
noise prediction modei.

Final program autput will consist of a working, validataed, noise
pradfction moda! {n computer{zed form, and it will consist of

a report documenting the pregram {ncluding key findings, con-
~¢lusive results of the noisa abatement demonstrations.

Starting date was July 1978. W{1) be completed 1n October 1980,
EPA: $100,000 FHWA: $225,000

Thomas L. Quindry, EPA/PNAC 703.557-2126
Frad Romano, DOT/FHWA 202-426-4980

EPA, Office of Noise Abatement and Control and DOT Federal High-
way Administration
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TYPE COF
AGREEMENT :

INVESTIGA=
TOR:

TITLE:
OBJECTIVES:

Contract

Wyle Research
E1 Segundo, California

Will1am Fuller
213-322-1763

PROJECT DESCRIPTION
Occupational Nofse Control {Electrical Genarating Plant)

See section on Tennessae Valley Autfority for a description of
this project.

5+26
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Naticnal Institute of Occupational Safety and Health {(NIOSH)

NIOSH conducts research and demonstration related to the safaty
and healthfulness of working conditions through its system of grants. NIQSH
seeks "{nnovative methods, techniques, and approaches for dealing with
occupational safety and health.' An {mportant featura of the manner in which
the grants are administered is that there 15 no allocation of funds to the
various discipiines within the area of occupational safaty and health. Con-
sequently, a proposal competas with all other proposals on the basis of
seientific merit alone when it 1s reviewed by the Safety and Occupationatl
Health Study Section. Howaver, NIOSH doas place particular emphasis on the
area of control technology among others, such as, cause and prevention of
occupational disease and safety, In general, grants are open to competition
fram universities and other non-profit organizaticns. After a grant applica-
tion has been approved for funding, the project is monitored by the Physical
Agants Control Section of tha Contral Technology Ressarch Branch of tha Robart
A. Taft (aboratordes. Contract work is only done to disseminate information
an nofse control technology.
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TITLE:
OBOECTIVES:

ACCOMPLISK-
MENTS and
STATUS AS OF
MARCH 1980:

SCHEDULE:

FUNDING:

PROJECT
OFFICER:

SPONSOR:

TYPE OF
AGREEMENT:

INVESTIGATOR:
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Revised Compendium of Materials for Noise Contrel (RCMNC)

To provide a 1isting of currently available noise control
mater{als to those who design nofse contro] systems. It is
also to be used in concept with revisad Industrial Nofse
Control Manual (see B1bliagraphy).

Revised Compendfum has been compiatad.

The RCMNC catalags tha commercial noise reduction materials
and systems for plant engineers, {industrial hygfenists,
acoustical consultants and others engaged in noise control.
It can be used to datarmine thea availabil{ty of nofse control

products, thefr characteristics and spacifications, and their .

supply sourcas. Also fneludes 1s z technical discussion of
?gagazing principles, uses, and 1imitations of the products
sted.

i;nrt1ng date was October 1978, Wi be completed in July

NIOSH: $80,000.

¥it1tam N. McKinnery, Jr., NIOSH, 513 634-4442
NZOSH

Contract
11T Ressarch Institute, Robert A. Hedean, 112 567-4800.
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TITLE:
OBJECTIVES:

ACCOMPLISH-
MENTS and
STATUS AS OF
MARCH 1980:

SCHEDULE:

FUNDING:

PROJECT
MONITOR:

SPONSOR:

TYPE OF
AGREEMENT:

INVESTIBATOR:

LAYy
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PROJECT DESCRIPTION

Tex;ﬂe Industry Noise Technology Research Program

To axpand the body of tachnical information available to the
textile industry for use in detarmining and achisving feasible
reductions of employes exposure to occupational nofse,

This study is a continuation of work begun under a previous
S=year grant that expired in Septamber 1978, The previous
work emphasized deveiopment of technology that could be applied
with ralatively short delays. The present work will place
greatar emphasis on Tong-tarm solution by control of noise it
its sourca. Work fn the following areas: (a) intensive study
of the weaving with the shuttless loom, (b) weaving with the
fly=shuttle locom, (¢) ring spinning, (d) winding/conefng/
spaoliny.and twisting, (e? taxturing, and (£} developing
guidalines for deternining economic feasibility.

ignnmg date was December 1578. Wiil be completad in Cacember

NIQSH: $220,000

Wi1l4am H. McKinnery, Jr., NIOSH, 513-684-4442,
N10SH

Grant

Paul D. Emerson, School of Textiles, North Carolina State
Unfversity, Raleigh, North Carolina 27650, 919-737-3231.
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ACCOMPLISH-
MENTS and
STATUS AS OF
MARCH 1980:
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FUNDING:

PROJECT
MONITOR:

SPONSOR:

TYPE OF
AGREEMENT:

INVESTIGATOR:

PROJECT DESCRIFTION

Contrql Technology Demonstratfon « Furniture Industry.

To explore alternative control strategies and devalop an
overall noisa control plan based on tha bast ava{labla
tachnology. The final report will provide demonstration
of the technology and procedures employad, ths reduction
in hazarous exposure achievad, and a detailed cost fmpact
accounting.

Manufacturing facility has been salected for this demonstra-
tion project. [n-plant measurements have bean made to deter-
mine the contribution to the total nofse environment made by
each machine and the extant of tha axposure at each work
statfon. Detafled information has been coliected on the
tooling and gperaticnal characteristics of each machina.

© Starting date was June 1979, W11l be complated fn June 1981.

NIOSH: $160,000.

H1114am N. McKinnery, Jr., NIOSH, 513-684-4442.
NIOSH

Grant

Franklin D, Hart, Center for Acoustfcal Studtes, North-
Carolina Stats Unfversity, Raleigh, North Carolina, 919-737-2373,
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DEPARTMENT OF THE INTERIOR

The Buraau of Mines

The Buresau of Mines (BOM) conducts research to control noise emissions
from equipment and mining techniques used in coal, metal, and non-metal mining
operations and Tn mineral processing. The arsas included in the scope of
the BOM program are:

¢  Unaerground mining equipment
. Surface mining equipment
. Surface processing operations
o  Measurement of worker noise exposure
] Technology transfer to private industry
A1l research projects are carried out by private contractors.

Research is directed primarily at reductng noise at its source. Though
a most desirablie approach to the probiem of excessive noise in mining operations
15 through development and use of quietar eguipment, accomplishing this 1in a
reasonable length of time would require very high funding levels and would
ignore the problem of noise from existing equipment. Thus short term ressarch
afforts are primarily concentrated on {dentifying existing problems and
devatoping ratrofit techniques to control tha nofse. The cooperation of both
manufacturers and coal companies 1s usually sought because of the high cost
and 1imitad availability of mining machinery. The notse controls developed
must be cost effective, readily implemented on a retrofit basis, and cause
no interference with normal operatfons of ths machine. Current technology
developmant affarts are principally directed at retrof{t measures.

A discussion of the program of BOM would be incomplete without discussing
1ts relationship to the Mining Safaty and Health Administration (MSHA). A
Noise Research Review Committas recaives racommendations for resaarch projects

and uses them in formulating its recommendations for rasearch to BOM. The _—— =

j committee comprises three members from BOM and three members from MSHA,

——) e e aamem Lz .

Of the three members from both organiZzations, ona member i¢ chosen from
the technical support branch of the organfzation, anothear is chosen frem
the coal mining branch, and the third is chosen from the maetal and none
matal branch., Thus, rasaarch activities 1n noise contrel technology by
BOM 1s supportive of needs identffied by MSHA {nspection activitias,
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TITLE:

GBJECTIVES:

ACCOMPLISH=
MENTS AND
STATUS AS OF
JANUARY 1580:

PROJECT DESCRIPTION

Investigation and Control of Noise Generated Ourfng Coal
Cutting

To develop practical methods of abating the airborne noise
generated by the cutting and extraction of coal by current
and next-genaration mining machines. The ajrborne noise
generated during cutting and extraction will be 1nvasti-
gated by laboratory experimental techniques as weil as by
actual in situ tests. A generalized noise prediction model
will be developed to identify and avaluate nnfse control
modirications and redesions for cutting and axtraction
devices. Hardware shall be developed to determine the
effectiveness of the changes. This 1s a continuation of an
o:gning effort that has completed the laboratory testing
phase.

In Phase I, a laboratory investigation of coal cutting
mechanfes and nofse was completed, These expariments wera
performed using a 1inear cutting apparatus (LCA) that oper-
ates over a broad cutting range speed. The experimental
study established the levels and character of coal cut=
ting noise a5 wall as 1ts dependence on cutting t00] geo-
matric and operational parameters. The theoretical study
established the causaltty relatfanship between coal frace
ture mechanisms and noise generaticn, using the parametric
data requirad during the experimental study to formulate
an analytical model of coal cutting moise.

The rasults of this investigation suggest that the noise
that 1s radiated from the coal face during cutting can be
raduced if the proper chofce of coal cutting methodalogy
is made. It 1s conciuded that coal cutting nofse can be
raduced without reducing productivity by cutting coal with
bits that have high values of cutting efficiency and that
use daeper depths of cut at slower cutting speeds than 1s
currently being used 1n contfnuous mining machines.

1t should be noted thet slow and deep cutting, which would
reduce fn-mine noise lavels, has also been recommended to

reduce tha Tevel of respirable dust at the face and elim=

inate methane fgnition from bit ablation,

Ouring Phase !I, in-mine noise survey of a Les-Norse 265
continuous minar was conducted. Tha results of this survey
indicate that the predominant scurces of noiss at the
operator's position are (1) coal dutting nofse from the face

*
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SCHEDULE:

FUNDING:
PROJECT
OFFICER(S):
SPONSOR(S):

; TVPE OF
AGREEMENT:

INVESTIGA-
tor:

B P

| e

sources of nofse have approximately equal impact on the
oparator -« sach producing broadBand nofsa with a noise
lavel of 97 dbA. Overall nofsa ievels experienced by the
aparatar during coal extractfan are about 100 dbA for a
fully operational miner,
Starting date for Phasa I was September 1977 and for Phase
I1, Septambar 1578. Phase I will be completed fn May
1980 and Phase II. in Saptembar 1381, ‘
DOT/USBM: Phasa I, $211,000

Phase 1I, $558,000
John G. Kovac, USBM/PRC, 412-5675-6483

DOL/UsSEM
Contract

Hﬂ; Laboratorfes
Muntsvills, AL 35807
Phase I, R, S. Becker
Phase 11, J. E. Robartson

205-837 -4411
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TITLE:

CBJECTIVES:

ACCOMPL ISH-
MENTS AND
STATUS AS OF
JANUARY 1980:
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PROJECT DESCRIPTION

Fire Hazard Criterfa for Noise Control Products Used in Unders
ground Coal Mines

To develop practical and safe fTammab{l{ity eritaria and guide-
1ines for the use of acoustic materials {in underground coal .
mines. The acoustic materials used in underground mines will

be categorized, and the quantity and mounting configurations

of materfals necessary to noise control of specific mina-machine
systems by assessing avaflable noise control technolegy will

be determined. Using this information with existing flammability
information, an qverall hazard potential will be determined.
This 15 a continuation of an ongoing affort.

In June of 1979 a final report was received from IIT Re-
search Institute which avaluated sample of 116 acoustic
materials for flammability according to ASTM Designaticn
E-162: Standard Method of Tast far Surface Flammabilfty

of Materials Using & Radiant Heat Enargy Scurce. Absorption,
barrier, vibration damping, and vibration tsolation materinls
vere selscted for testing. Of the 116 products tasted, 72
materdals had flama spread indices of 100 or less with 42 of
thaese having flame spread indices Tess than 25.

To minimize the hazards of fire in underground mines, the

Ming Safaty and Health Administratfon has adopted interdim
criteris for the acceptance of products for use in such

minas. The effect of thesa eriteria on underground appli--
cation of acoustical materials for noise control {s par=
ticulariy severs in light of the IIT study sincs many of

thasa materials do posa a potential fMre hazard. The 1nterim
MSHA standard 1n many instancas may be overly stringent for
various acoustical treatments. A low flame spread indax s
naaded for large quantity tems but a much higher fame spread
index may be acceptable for a vibration 1solator. In addition,
for varfous acoustfcal mater{als the 1gnftion temperature, rate
of heat ralease, difficulty to extinguish, and other factors
may be important 1n datermining usage. This research fntands
to davelop eritaria specifically for nedse control materdals
that would 1nsurs the miner's safety, allow maximm use of
nofse contirol preducts, and take Into account a small sales
volume in the mining 1ndustry.
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SCHEDULE:
FUHDING:
PROJECT

OFFICER(S):

SPONSCR(S)

TYPE OF
AGREEMENT:

INVESTIGA-
TOR:

A request for proposal was circulated and the response made
by Wyle Laboratories, Huntsville, Alabama was selected for
award of contract. The contract was awarded on September 28,

1979,

To date, an extensive computer literature search has been per-
formed and publications obtained and catalogued. Other fire
hazard criteria have been reviewed. Specific fire tests aimed

at measuring specific fire hazards or flamnability characteristics
have been perused. A 1ist of current and future end-use appli-
cations for noise control materdals in underground coal mines

has been compiled. Evaluation of the interim MSHA Criteria has
been integrated in 2 decision tree logic diagram wfth conclusions
of their appTicability to neise control materials.

Work is progressing toward the development of a Fire Hazard
Specification for acoustic materials detailing how and why
each fire ¢criteria was developed.

Estimated compietion data 3-28-81.

DOI/USEN: $73,000

Gerald W. Redmond, ScD. DOI/USBM

412-675-6482

DOL/USBM
Contract

J. Robertson

Wyle Laboratories
7800 Governors Orive
Huntsville, AL 35807
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TITLE:
OBJECTIVES:

ACCOMPL ISH-
MENTS AND
STATUS AS OF

JANUARY 1980:
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PROJECT DESCRIPTION

Noise Study of Longwall Mining Systems

To develop quieter longwall mining equipment. The noise
problems of longwall systems shall ba identified, and feasible
enginearing controls that achfeve quieter operation without
affecting production shall be assessed and demonstrated.

1t {5 anticipated that tha demonstration phase will involve

2 cooperation effort with a longwall eguipment manufacturer.
:‘I'he F;d‘?s;;f‘l:athn and assessment phases were initiated

n L]

A study was made to assess the state-of-the-art in Tongwail
mining in the Ynfited States. The results of this study
indicate that longwall mining is fn a state of change in
tarms of machinery and tha tachnology behind that machinery.
Howaver, 1t 1s possible ta discarn trends in the evoluticn of
longwal? mining systems and to infer conclusions about the
sources of noisa frem up-to-date longmail mining machinery.

Spectfically, double«drum shearing machines will probably
dominate-the American market place aver compatitive plows
and single-drum longwall shearars for the foreseeable future.

Incraased motor horsepower for shegrer drfves {s distinetly
evident., State~of-the-art machinery employing motors up to
£00hp are 11kely to be surpassed in attempts to take deeper
cuts 1n order to produce less respirable dust.

Remote controlled operation of shearing machines is a
foraseesable reality. Remote contrel using an umbil{cal
cord 15 standard on at least one model of shearing machine,
and fully automated shearer oparation {5 currently under
development,

Shearing machines are the predominant noise source in
longwall mining, genarating noisa levels often 1n axcess
of 100 dbA at the operator's position.

Noise from shearding machines is greatest during cutting
gperations. It remains to be detarmined whethar this noise
{s principally a result of loading the mechanical sub~
systems of the machine or of the cutting drum/coal face
interaction. Also, the noise from doubla-drum shearers

{s greatast at the leading operator's position,
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Several mechanfcal subsystems on longwall shearing machines
have been identified as potentially significant contributory
noise sources. These secondary sources &re, for sxampie,
alactric drive moturs, hydraulic pumps, and gear boxes.

Tha relative importance of the noise generatad by these
subsystems has not yat been determined.

Controls far the noise generatad by the coal cutting process
dapend upon the nature of the noise source baing addressed.
Existing damping and stfffness methods may be adequate to
control nofse from the cutting drum. It may be nacessary
to mdify tha cutting procaess itself in order to reduce
direct, airborne fractura poisa and noise fracture radiated .
from the coal face.

Starting date was September 1978,
Project will be complated in December 1980,

DOIsusSEM: $30o.0co

John G. Kavac USBM/PRC
472-675-6483

DOI/USEM

Contract

Wyle Laboratories
Huntsville, Alabsma 35807

R. M. S1one, Jr.
205-837-4411
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PROJECT DESCRIPTION

TITLE: Davelopment of Quiet Resilient Screens for Use in Coal
Preparation

QBJECTIVES: To develop quiet resilient decks for coal screening and
to demonstrate their durability, mafntenanca considerations,
acoustical effectivenass, and costs under Jong-term production
conditions. Operational constraints to be fnvastigated
include wear and separation problems, blinding, matarial
accumuiation, and interference with production.

ACCOMPLISH=-

MENTS AND

STATUS AS QF

JANUARY 1980: Work has Just started on this project. The following narrative
provides background information and discusses the abjectives
of this project.

Under Bureau of Mines Contract HO155155, "Demonstrating the
Noise Controel of a Coal Preparation Plant,” a study is baing
made to demonstrate the feasibility of applying industrial
noise control technology to a coal preparation plant.

The Georgetown Plant, a Consolidation Coal Company coal
preparation piant, 1s the demonstration sita. Tha sources

of noise 1n the Georgetown Plant have been identified and -
noisa control treatments for each source have been designad
and Ynstalled. At presant, these freatments are being
monitored to evaluate their overall performance in terms of
noise reduction and wear/1ife characteristics,

One of the most prevalent sources of notse in the George-

town Plant 15 screen noisa. The problem of screen noise

was solved only partially by replacing convantional stesl
screens used on secondary shakers or RIPL-FLO vibrators

with resilient screens consisting of a laysr of elastomer
bonded to stasl. While this treatment was successful from

the standpoint of noise reduction, the overall performance

of the resilfent screens was less than that of the conventiona)
screans which they replaced. The resilient screens faflad either
by b14ndfng or by delamination. Also, these specific faflure
modas are not observad in noncoal procassing operations whare
resi{1ient screens arg commonly used because of their long wear
lifa. So, 1t seems 1ikely that tha operational environment of
a coal praparation plant is somehow the cause of raesilient scresn

faflura.

5.38
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SCHEDULE:
FUNDING:
PROJECT
OFFICER(S):

TYPE OF
AGREEMENT:

INVESTIGA=
TOR:

The anginearing design problems posed by the way resilient
screens fafled in the Georgatown Plant must be solved befora
such screens can be counted 2s a feasibie noisae control
traatment for coal preparation plants. What 15 required as

a2 first step towards solving these problems is a basic under-
standing of how resiljent scraens fail in operation. Apart
from indicting the environment of a coal preparation plant as
the cause of resilfent screen faijlure, theras are no theories
which account faor the specific causas of failure and there 1s
no empirical evidence which can decide the case in favor of
&na theovy or another. A theory of rasilient screen faflure
confirmed by experiment, besfides clarifying how resilient
screens fail, would provide engineering insights into the
design and development of resiliant scraens for usa in coal
preparation plants,

Starting date was January 1980.
Project will be completed 1n March 1981.

DorsussM: $115,000

John G. Kovac USBM/PRC
412-675-6483

Contract
Wyle Laboratories

Huntsville, ATabame 35807

Roger Coupland
205.837-4411

5=39



TITLE:
OBJECTIVES:

ACCOMPLISH=-
MENTS AND

*STATUS AS OF

JANUARY 1980:

PROJECT DESCRIPTION

Assassment of Whole Body Vibratfon Levels of Coal Miners
Assess the extent and nature:of whole body vibrition for the

Unfted Statas worker population for aboveground and under-
ground coal mfines.

The Faderal Mine Safety and Health Act of 1977 mandated that

« unhealthful conditions {in tha mation's mines must be fdentified

SCHEDULE:

FUNDING:

and corrected. Exposure to excessive whole body vibration may
be a serfous occupaticnal safety and health problem. Excessive
vibrations may laad to the impairment of the job function, thus
causing the equipment to be operated unsafaly.

The axtent to which minars are exposed to whole body vibra-

tion ¢ largely unknown. Also, the sourcas of whole body vibra-
tion have not been {dentified and charactarized. The purpose
of this contract 1s to identify which mining oggupations expose
tha workers to excessive whole body vibrations and to document
the vibration intensity levels. Additionally, a 1iteraturs
search will be conducted to identify any dccumented cases were
exposure to whale body vibrations, similar t¢ those found in

the mining anvironment, may have-caused physiolegical changes,

The contract was officially awarded during November 1979, At
the prasent time, fn-mine measurements have not yet started.
Fleld surveys will be init{ated during May 1980 at an eastern
Kentucky surface mine. .

Accomplishments to date include:s 1) A visit and meeting with
parsonnal in the Bioacoustics Section, NIOSH, Cineinnati,

Ohfa. Discussions were hald regarding potential problems
assoctated with the in-ming data collection, and 2) The repert
for Fhasa II has been received. Phasa II of this contract con-
sists of 1dentification of the most prodabla occupations (both
surface and underground) that are exposed to excess{ve whoie
body vibration. The Phase I report, which fs also due to be
dalivered soon, will 11st the results of the computerized
technical bibliography search for information on studies of
physiological effacts from whole body vibration.

Starting date was November 16, 1979, The astimated completfon
date is February 16, 1981.

DOX/uSEM: $30,792
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PROJECT
OFFICER{S): Thomas G. Bobick, USBM/PRC, 412-675-6673

SPONSOR(S): poT/usSBM

TYPE OF

AGREEMENT: Contract
INVESTIGA-
TOR: Belt, Baranek and Newman, Inc.

50 Moulton Streat
- Cambridge, MA 02138

Dr. Paul Remington
{ §17-491-1850
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TITLE:
OBJECTIVES:

ACCOMPLISH=
MENTS AND
STATUS AS OF
JANUARY 1980:

e
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PROJECT DESCRIPTION

Environmental Testing of Personal Auto Dosimeters

a To identify and quantify those environmental factors
potentially affecting in-mine performance of PAD's

o To define environmental test critarfa for PAD's

o To conduct pilot enviornmental tests on commercially
available PAD's

This is a naw RFP.

Regulations in support of the Mine Safety and Health

Act of 1977 to control the exposure nf mine workers to
excessive nofse rely on tha concept of nofse dose to

{dantify those 1nstances when noise becomes an occupational
health problem, Uti1121ng state~of-tha-art alectronic
tachnology, compact noise dosimeters that can be personally
worn by a vworker were developed. Dosimeters overcome 2 major
shortcoming of using time and motion study procedures to
determine dose with a sound level meter by providing an
autematic and continuous assessment of noise dose.

Based on the results of a September 1977 public hearing
conducted by the National Instituts for Occupationel

Safety and Health concarning {n-mine use of desfmeters,

the Mine Safaty and Health Administration revised its existing
noise requlation to permit the use of noise dosimeters

in the coal minfng 1ndustry effective October 1978.

Because no nationa) performance standards exist for noise
dosimeters, questians arise about the relfability of the
devices when used in the mining anvirorment. These include
instrument error, accuracy of measurement techniques, and
survivability of the PAD when subjected ta environmental
agents 1n the mine, This research 15 intended to evaluate
the durability and functioning of the noise desimeter
package for the instantanecus and long-term effects due

to dust, mofsture, temperature, shock and vibration.

A Request for Proposal was prepared and circulated to test
commercially available PAD's that will be deployed in both
surface and underground mines. The test procedures must

simutate on a laboratory scaie those features of both mine
environments that affect PAD performance; spacifically, the
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SCHEBULE:
FUNDING:
PROJECT
OFFICER(S):
TYPE QF

AGREEMENT:

INVESTIGA-
TOR:

instantaneous and long-term effacts due to dust, moisturs,
temperature, and shock. The test procedures should unambiguously
lend themsalves to translation {nto environmesntal performance
critaria for PAD's,

Caompletion of project anticipated 13 months after effactive
date of contract.

Projact fundtng s mot dfsclosable because of contract procurement
procedures,

Gerald W. Redmond, ScD. DOI/USMB
412-6765-6482
Contract

Contract to be awarded,
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TITLE:

OBJECTIVES:

ACCOMPLISH-
MENTS AND
STATUS AS OF

JANUARY 1980:
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PROJECT DESCRIPTION

Noise Contral Guidelines for the Coal Mining Industrye-
Handbook

To davelop a noise control handbook for the coal mining
industry. The handboak will he in two volumes, Volume ]
will provide genera] nofse control tachniques applicable
ta mining machinary. volume II will give detaiied examplos
of mining machinary that has haen successfully noise
controlled,

This {s & new RFP; tha following marrative provides back-

graund information and diiscusses tha.intent of this project.

Because noise is an occupational health probiem to the coal
minar, the Mine Safaty and Health Act of 1877 saeks to
protact the miner by regulating his exposure to excessiva
notsa. The regulatfon relies on the concept of noise

dose or exposura to define those instances when a miner is
ovarsxposed to naotse, khen 2 worksr's axposure fs found
t0 be excassive, the utilfzation of engineering methods is
required to abate tha noisa. )

While engineering contral of a nofse problem 15 the pree
ferred solution, in practice thare are numsrcus obstacles
that 1imit the coal industry's relfance on enginearing
controls. lIn some cases, feastbie noise controi tachnotogy
is not available, Horegver, the mining {ndustry 1s cone-
carngd about the inivial fnvestment required, maintenance
costs, reliability, and 2 potentially negative impact on
productivity. Because of the notse problem confronting
the mining Industry, tha Bursau of Mines has emgaged in

a comprehensive research, devalopment, and demonstration
activity aimed at providing faasible notse control tethe
nolagies, By working with the mining community, progreas
15 baing realized principally {n the demonstration of
retrofit controls for axisting machinery. A complementary,
but longar ran?e effort to design fnherently quieter mintng
equipment 1% also underway., (ther Fadaral agencies are
aiso conducting or sponsoring research with putantial
application to the mining noise problem. On an individual
bas{s, some manufacturars and mine aperators are addressing
spacific aspects of the problem.

The state~af-thd-art in mining notse control technology
is rapidly changing and this situatian has Yed to.an
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SCHEDULE:
FUNDING:
PROJECT
OFFICER(S):
SPONSOR(S):

TYPE OF
AGREEMENT:

unequal distribytion of knowladge and information in mining
relativa to available noise control technology. Beacausa

of the lack of & technology data base on which industry

and regqulatary personne] can both rely, conflicts unneces-
sarily arise that actually impede progress toward the achieve-
ment of a quiater working envircnmant for the miner. So,
thera 15 a nead to assass and synthasize currently available
nofse contral information and disseminate 1t within the mintng

community,
Contract has not bean awarded.

Project funding is not disclosable bacause of contract procurement

procedures,

John G. Xovac WSBM/PRC
412-675-6483
DOI/USBM

Contract has not bean awarded,
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PROJECT DESCRIPTION

TITLE: Abatement of Moise of Continuous Mining Machines

OBJECTIVES: Develap and demonstrate both retrofft and design nojse con-
tro]l measures on a continuous mining machine. Participation of
the contractor with an equipment manufacturer and a mine
operator 1s inclyded. Emphasis 1s to he placed on the
testing and demonstration of the noise contrel measures in the
mining environment,

ACCOMPLISH-

MENTS AND

STATUS AS OF

JANUARY 1980: Under this contract, significant progress has been made toward
controlling the nofse from tha chain conveyor. These conveyors,
which are common to both loading machines and -continucus miners,

Y are a significant nofse source for the operator of the equip-

ment. Tharefore, successful control of conveyor noise cone
stitutes a major step in the reduction of the full-shift noise
axposure of the operator and his helpar.

The noise generated by the chain convayor will vary due to
differances batwaen specific models of coentinuous miners,

changes in thenmode of equipment cparation, and 2130, to the
physical condition of the c¢hain conveyor and continuous minar.
Generally, however, the chain conveyor will excaed 100dbA at the
operator's position. A design goal of reducing the chain convayor
noise to 90 dbA has baen set.

As part of this contract, a conveyor tast facility was previously
established at the Jaffrey Mining Machinary Division, Columbus,
OH, to avaluate possible noise contro] treatments aboveground,
Modifications which prove to ba durable in the surfzce test
faci11ty will then he installed on a continuous miner conveyor

in 2 cooperating mine for underground evaluation.

At the conveyor test facility, the nofse of an empty conveyor,
measyred at the operator's position, has been reduced from
101.5 dbA to 93.0 dbA, The reduction in noise level because
of varfous modifications is presented:

Modification " Msasured:No{sa Leve‘l.
1. Baseline (conveyor untreated) 101.5 dbA
2. Top and bottom conveyor decks
damped o 95.5 dbA
3. Conveyor sidewall damping 85.0 dbA
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SCHEDULE:

FUNDING:

PROJECT
OFFICER(S):

SPONSOR(S):

TYPE QF
AGREEMENT:

INVESTIGA-
TOR:

Modificatian Measured Noise Laval

4, lsclated taf) rollar 53.5 dbA

5. Blocked guide plate hole 93.0 dbA

The parformance of the damping treatment and the modified
tatl roller was found to-be satisfactory after an extanded
period of operation 1n the conveyor test facility. The
damping treatment has alraady been installed on a Jeffrey
120M cont{nuous miner for underground evaluatfon; a simflar
instajlation is planned for the modifiad tail roller.

The other treatmants Tisted previcusly are undergoing addfti-
ticnal design work for improved acoustic performance and dura-
bi11ty before thay are used in the underground environment.

Starting date was June 30, 1975. The-estimated completion
date {s March 1982,

DOL/usSBM: $742,730

Thomas G. Bobick, USBM/PRC 412-675-5673.
DO1/USBEM

Contract

Bol¢, Beraznek and Newman, Ine.
50 Moulton Strest
Cambridge, MA 02138

Dr. Anthony Galaitsis
617-491-1850
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TITLE:
OBJECTIVES:

ACCOMPLISH=-
MENTS AND
STATUS AS QF
JANUARY 1580:

SCHEDULE:

FUNDING:
PROJECT
OFFICER(S):
SPONSOR(S):

TYPE OF
AGREEMENT:

INVESTIGATOR:

BT ALk e Pmaar g e A1

PROJECT DESCRIPTION

Machine Design Cancepts for Naise Control

To influence the next generation of mining equipment by
{dentifying, avaluating, and providing appiicable machine
design concepts to the {ndustry that will result {in the
development of low=noise emission products. Notse control
techniques are to be addressed on a dasign basis and cover
the entira scope of noise genarating and radiating mech-
%Mcsgs. Centinuztion of a new project {nftiated under FY79
un ng- *

The Fedaral Mining Safety and Health Acts of 1969 and 1977
set forth standards that specify maximum noise levels
permissiblie at variaus exposure times for personnel in the
mining industry. Bureau and MSHA stud{es have identified
nunerous noise sources. The main theust of tha current
Bureau effart has been to develop retrofitable nofse control
technology eastly incarporataed into existing ar new machinary.
In these cases, noisg contral technigues ara being designed
around available equipment. In the long run, the machine

or mining process should be designed to be quiat to provide
the most affective notse control. There 18 currently
1imited information available on how to design quiat
equipment. Under this program, a dialogue will be initiated
among acoustical, mining, and machine design spacialists

to {dantify and assess machine design concepts that may
produce quiater mining equipment in the future.

An RFP was circulated and the technical proposals received
in response have been evaluated, The contract 18 {n the
process of baing awarded to Wyle Laboratories, Huntsville,

Alabema.

Completion of project anticipated 18 months after effective
data of contract.

froject funding {s not disclosable because of contract procurement
procedures,

Gerald W. Redmond, ScD. 00I/USBM
412-675-6482

00I/usSBM

Contract

Cantract in the process of baing swarded to Wyle Laboratories,

Huntsville, Alabama.
5=48
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TITLE:
0BJECTIVE:

ACCCMPLISH«
MENTS AND
STATUS AS QF
JANUARY 1980:

PROJECT DESCRIPTION

Abatement of Taconite Plant Noise Sources

To develop and demanstrates practical engineering nofse
controls for equipment used in taconite plants. Prior work
in this area determined the noise sources in taconite plants
and concentrated on secondary crushars. This affort shall
be aimed at quiating scrasns, rodmiils, autogenous and
semfautoganous mills, penumatic rappers, and vacuum disk
f1lters., Solutfons developed shall be implemented in
selected plants and evaluated to assess acoustic effects
ivaness, durabiif{ty, and costs. This is a continuation of
an ongoing effort.

The Mine Safety and Health Act of 1977 specifias the pap-
misgible noise exposure for miners in tha metal/nommetal
{ndustries. Early surveys by Bureau and MSHA showad that
many of these miners are exposed to levels that exceed that
allowed by the Act. Thus, the Bureau has initiated rasearch
to sbata noise in mining operatians.

Of particular interest to the Bureau 1s noise in taconite processing
plants, This process {nvolves crushing and grinding to reduce

the ore to0 2 si2e whare the 1ran oxide can be 14berated from

the waste, and agglomeration. Because of the extreme hardngss

of the cre, the size of the processing machines and the

enormous power thay require, the noise levels genarated in

these plants 15 found to be very high. :

In recognition of this problem in the taconite industry, the
Amgrican Iron Ore Association and 1ts member producers have
been cooperating with the Bureau. Through previous surveys
conducted 1n four plants, 1t was found that over 40 percent

of the workars were subjected to Jevals greater than 90 dbA.

A second study previously performed under ths current cantract
J0377014, Source Diagnosis and Abatement Technigues in Taconita
Plants, Bolt Beranek and Newman was dfrectad at source diagnosis
and assessment tschniquas. These products provided a preliminary
identification of the following machinery classes as potential
candidates for which nofse control efforts should be made:

sacondary crusher

¢crusher circult =1zing screens

rod milis

autogenous and semf-autogencus mitls
fine screens with pneumatic rappers
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SCHEDULE:

FUNDING:

PROJECT
OFFICER(S):

SPONSOR(S):
TYPE OF

AGREEMENT:
INVESTIGA-
TOR:

It was recognized early on. that secondary crushers were not
amenable to source control. This problem has been approached
on a retrofit basis by utilizing an acoustic enclosure.

Undar contract HO387016, (Instailation and Evaluation of
Crusher Noise Cantrol, Industrial Acoustics Company) secordary
crusher noise control was demonstrated using an acoustic
enclosure. The enclosure 15 designed to allow sasy access to
the crusher which requires freguent adjustments and reducas
noise coming from the crusher frem 105-106 dbA to balow 90 dbA.

Presently under the above mentionad contract J0377014 with
BEN, the following scope of work is in progress.

(] Supplemanting and extanding the dfagnostfc messure-
ments made in mills, fine screens with pneumatic
rappers, and crusher stzing scraens.

] Tha design of prototype noise control treatments
for each machine.

. tnstallation of the noise control techniques on
in-service machines and monitoring of their acoustic
performance, mechanical durability and cost.

The work 13 st111 in 1ts inftdial stage aof ocbtaining extensive
diagnostic measurements, -

Starting date of init{al nofse surveys in the Taconite Industry
1976, starting dats of current work under contract J0377014
May 1979, expected end date May 1581.

0OI/USBM: $28,000  {Contract J0377014 current affort)

Roy C. Bartholomae
Bureau of Mines 412-675-6732

Department of Interior
Bureay of Mines

Contract

BoTt Beranek and Newman
Cambridge, Mass, 02138

Richard Madden
§17-431-1850
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TITLE:

OBJECTIVES:

ACCOMPLISH-
MENTS AND
STATUS AS OF

JANAURY 1980:

SCHEDULE:

FUNDING:

PROJECT 'DESCRIPTION

Retrofit of Underground Load-Haul-Dump Machines with Nojse
Control Packages

Davelop retrofit noise control tachnology for specific modals
of LHD machines. .Noise control technigues shail be applied to
the equipment and avaluated underground for 2 perjod of | year.
This contract {s a continuation of ongoing efforts to quiat
LHB's through retrofit means.

Under 2 previous Bureau of Mines contract, HQ262013, research
vwas sponsored t0 demonstrate the noise control on a new Yagner
LHD, Model ST-5A. A 7 dbA noisa reduction was achieved by that
research program. There are, however, a great numbaer of LHD's
currently operating in underground minas nation-wide. Thay are
all candidates for noise abatement, This rasearch, which is a
continuation of the previous contract, will install noisa con-
trols on 4 different Wagner machines to demonstrate the effec-
tiveness of the retrofit package. Before-modification and after-
mod{f{catfon survays will be conducted underground to datermine
the affactive noise reductfon. The performance of the abate-
mant package will be monftored regularly every 3 months for a
l-year period.

During the second quarter of FY 80, an agresment was made
with a mining company Tocatad fn Arizona to cooperate with
the contractor. The machine to be modiffed will be a Wagner
ST-28. The baseline survey will be conducted during the
third quarter, FY 80. The LHD will then be shipped to

the contractor's facilities in Denver, CO for traatment,
Additfonally, the contractor has {nitiated discussions with

2 other companies to secure a coaperating agreement. As each
subsequent machine fs selected, 1t will be cycled 1nto the
retrofit shop for treatment. The follow=up survey will begin
shortly after sach LHD s returned to production.

The starting date was June 4, 1978, The astimated complation
date 15 August 1981,

001/USEM: $224,585

™

PROJECT
OFFICER(S):
SPONSOR(S):

TYPE OF
AGREEMENT :

Themas . Bobick, USBM/PRC, 412+675-6673
Do/usem

Contract
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INVESTIGA
TOR: Lake Shore, Inc,
P.0. Box 809
Iran Mountain, Ml 49801

Mr. Lyle Jarvis
906-774-1500

Bolt, Beranek and Newman, Inc,
{Subcontractor)

£0 Moulton Strest

Cambrfdge, MA 02138

Dr. Richard Madden
617-4591.1850
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TITLE:
0BJECTIVES:

ACCOMPLISH-
MENTS AND
STATUS AS OF
JANUARY 1580:

PROJECT DESCRIPTION

Vibrating Screen Noise Abatement

Ta field test and evaluate a prototype noisa-abated,

Tow head, sf2ing screen used in metai and nonmetal mineral
processing. The screen will be installed 1n 2 processing
plant and tested under actual production conditions to
evaluate noise, screening performance, and durability.

Y{brating screens are a nofse problem in the preparation

anc processing plant sectors of the mining fndustry, Recent
studies conducted under contract t0 the Bureau of Mines
indfcate that nofse levels of this equipment range from

95 to 103 dbA.

In order to develop feasfble no{se contre] tachnology for
vibrating screens, two problems must be solved. First, 1t
i$ important to know how the noise controls alter the per-
formance of tha screen. Second, 1t must be demonstrzted
whather or not the nofse controls have sufficient wear
11fe under operational conditiens. The purpose of this
program was to demonstrata noise control technology for

‘vibrating screens for extanding prior development work

parformed by Al1is-Chalmers during the four years prior o
contract award. In particular, acoustic and screening

- performance of six conmercial nommetallic decks and a

steel wire cloth deck, operating with thres different
materials befng processed; coal, granite, and dolomita,
was established and a prototype noise controiled Low-Head
screen was.demonstrated and 1ife tasted.

Nonmetallic decks provide from 2 to 7 dbA noise reduction
but at & Toss of efficiency, as comparad to A steel wire
cloth deck of the same open area. In practice, howaver,
most steel decks have more open area than do the nommetallic
decks, and therefors have a larger capacity at the same
efficiency., The overall performance, both noise reduction
and: screening efficiency, of a particular deck depends on
the material being screenad.

By using constrained layer damping treatments an ths

scresn sfdewalls and vibration 1solators for the mechanical
drive an unloadad noise Taval of 77-7% dbA was obtained one
meter away from the noise controlled Low-Head screen, This
means. when combining the Low-Head noise control and the non-
matalifc deck rasults, the noise gensrated by the material
would st417 he the limiting factor. Sound lavels with
tha'best performing normatalldic dacks are stf11 over 90 dbA.
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SCHEDULE: Project was startad June 1978, 1t will be complated in
March 1980,

FUNDING: DOT/usaM: $187,000

PROJECT

OFFICER: John G. Kovac USBM/PRC
412-575-6483

SPONSOR(S): DOI/USEM

TYPE OF

AGREEMENT : Contract

INVESTIGA-

TORS: Allis-Chalmers Corporation

Milwaukee, Wisconsin 53201

K. Henntngs
413-764-7100
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TITLE:

OBJECTIVES:

ACCOMPLISH=
MENTS AND

STATUS AS OF
JANUARY 1980:

PROJECT DESCRIPTION

Application of Quiet Stoper Drill Technology to the Redasign
of dumbo Dril1s '

To davelop a quiet, jumbo-mounted drill through redesign
tuchniques rather than through retrofit methods. The study
shal]l involve nofse contrel of both the drill body and the
dr{111 steal. Cooparation of a drill manufacturer is considered
essential, since manufacturing expertise is required, and

the final prototype drill shall be field-tested 0 assess

its Tong-term noise level, driTling efficiency, and other
ogsrat'lonﬂ parameters. This {s & continuatien of an cngoing
affort.

One of the most sevare noise sources 1s metal and nonmetai
underground mines {s the jumbo-mounted drill. Levels of 115-120
dbA during dri1ling are common with an average exposure time

of four hours at these levels, Morepver, aperation of these
pnaumatically-powered percussive drills for any Tength of time
a?ove a 115 dbA noise Tavel s {n viclation of Federal regula-
tiens.

Jumbe drflls typically are used to dril] hard rock where per-
cussion drills are the only effective drilling tachnique
{rotary drilling would not work). Therefore, the devalop-
ment of a reduced noise jumbo dril) 4s a high priority {tem.

The objective of the immediate program {s to des‘l?n. davelop,
and demonstrate noise-reducing technology that will be
applicable for future designs of jumbo-mountad drfl1s and

that will have the potentfal to produce dril17s that can be
cost-affectively manufactured and used in the mining environ-
ment. Reducing nofse from large percussion drills 1s a diffi-
cult problem and redesigning the dril1 to be {nherently quieter
rather than devaloping ratrofft noise control packages holds

the best promise for the long term reduction of jumbo drill
nofse because there are less constraints with a new equipment
being designed. Because jumbo drills are one of the most
serfous nofse problems in Matal and Normeta) min'ln%. dual
contracts were awarded to Ingersoll-Rand (H0395029) and IRAD
GAGE, with Joy Machinery as subcontractors.(H0395025) with the
intent to selecting the best performar on the initial demonstra-
tion phase to further fund to develop & commercially manufactur-
able design. Both contractors have completed the demonstration
phase and the rasults of their efforts are summarized in the
following paragraphs.
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SCHEDULE:

FUNDING:

PROJECT
OFFICER(S):
SPONSOR(S):

TYPE OF
AGREEMENT:

INVESTIGA~
TOR(5):

|

The approach IRAD GAGE/Joy Machinery used was to place a
shroud/muffler around the drifter and 2 collapsible coil spring
noise shroud over the drill steal, Undar Contract H0395025
they have developed thesa concepts to a point whers

their demonstration noise controlled drill produces noise
reduction in axcess of 20 dbA and tha techniques used appaar
to ge feasibla for manufacture and use 1n the mining environ=
ment. .

The approach Ingarsell-Rand {IR) used was to enclose the
entire drifter and dr{1] steel into one large enclosure. The
enclosure {s composad of a constrained layer damped outer shall
with an internal 1ining of acoustic absorption materfal. Nofse
reductions obtafned at the oparator’s position was about 15

L]

The Bureau is presently in the procass of selecting one of thesa
contractors to further fund the development of a prototype
praproduction commerically manufacturable jumbe drill., Because
Jumbo dri17s are large, axpensive piecas of equipment, this
phasa of tha work will be a multi{-year effort.

Scheduled starting date - Fabruary 1979. Demonstration drill
phase will be completed Aprii 1580.

Funding Department of the Interfor Burssu of Mfnes, $249,000
for both contracts for the demonstration drill phase.

$112,000 - Contract HO395025, IRAD GAGE/Joy Mashinery
$127,000 - Contract HD395029, Ingersoll-Rand

Roy C. Bartholomas - Department of the Interfor,
Bureau of Mines (412-675-6732).
Department of the Interfor, Buresu of Mines

Cantract

IRAD GAGE
Etha Road
Lebanon, NH 03766

Peter Runstadler
503-448-4445

Ingersoli=-Rand
Box 301
Princeton, NJ 08540

N. Mattao
§09-921-59103 .
5.58
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TITLE:
0BJECTIVES:

ACCOMPLISH
MENTS AND
STATUS AS OF
JAKUARY 1980:

PROJECT DESCRIPTION
Preparation Plant Design for Quiet Operation

To demonstrate state-of-the-art noise control technology
for preparation plants by redasign rather than by retrofit
techniques. This effort s a cooparative agresment with a
preparation plant designar and constructor, a noise control
consultant, and the Bureau. Accustical consultants will
work with the buflder during the dasign phase to spacify
and salact aquipment, procasses, and techniques that will
result in a facility that complies with the Federal nofsa
requlations.

The ressarch contract for this project {5 being negotiated.
The follawing narrative provides background information and
dfscusses the intent of this project.

The Buraau of Mines has an ongoing resaarch program directed
toward noise controlling coal praparation plants. For the
most part, this program has concentrated on noise control for
existing preparation piants. As an example, undar Contract
HO155185, “Demonstrating tha Noise Control of a Coal Prepara-
tion Plant®, retrofit nofse control treatments ware developed
for most unit oparatfions in the Georgatown Plant, a Consoli~
dation Coal Company preparation in Cadiz, Ohfo.

The daveTopment of feasible noise control technology for exis-
ting preparation plants 1s oniy part of tha solutfon to the
prablem of nofse averaxposurs of plant workers. Although
advanecss 1n coal preparation technology occur relatively
slowly compared to other areas of the mining technology, the
mix and type of equipment deployed in naw coal preparation
plants is changing. This means that noise contra] technolegy
daveloped for existing plants may not nacessarity be the most
:fr?:ient or practical for coal preparation plants yat to be
uile,

The objective of this ressarch effort 15 twofold:

First, to detarmine how state-of-the=art noise control techno=
logy can best be incorporated into the dasign of naw coal pre-
paration plants and second, to demonstrate that nofse control
can he affactivaely achieved In the design stage of new coal
preparation plant, The results of this proposed project would
be an essentfal stap toward a feasible, Tong-term soiutfon to
thakprob1cm of ngisa overexposure of coal preparation plant
workers,
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SCHEDULE :

FURDING:

PROJECT
OFFICER(S) :

SPONSOR(S) :

TYPE OF
AGREEMENT:

INVESTIFATOR:

tontract {s baing negotiated. Expected start date in in

FY 80; projected completion date 1s FY 85,

Project funding ts not diselosable becausa af contace rocuremant

proceduras.,
John G. Kovac, USBM/PAC, 412-675-6483

Dor/usam

Contract
Contract {5 being nagotiated.
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TITLE:
0BJECTIVES:

ACCOMPLISH=
MENTS ARD
STATUS AS OF
JANUARY 1380:

SCHEDULE:

FUNDING:

PROJECT QFFICER:
TYPE OF
AGREEMENT:
INVESTIGATOR ¢

PROJECT DESCRIPTION
Noise Control of Channael Burners

To datermfne {f a new technique in quarrying using channal
burners is feastble and practical. The naw itechnique offers
advantages in nofse and dust control and involves rempte
drt1l4ne of rows of holes.

One of the worst noise offanders in the quarry industry

is the channel burner. The channel burner uses a high
velocity flame Jet to cut through heat spallable rocks and
minaral; the flame jet generates operator noiss levals

of 125-130 dbA. Exposure to these nofse levals {s not
permftted by nofse regulat{ons mandated by the Mine Safaty
and Health Act of 1977.

Under tha current project, Browning Engineering has developed
a quietor flame drilling system that matchss the performance
of the channal burner. In contrast to the 1252130 dbA

noise lavels generated by conventional channal burners, -
nofse lavels of 100 dbA are zchfevable with the flama drilling
precass. Tha flame drilling techniqua invoivaes the drilling
of rows of holas; where continuous, ¢pen channels are ra-
quirad, drill4ng of individval holes must be follawsd by

web removal. Unlike the conventfonal channs! burner, the
operation {s remptaly controlled. Becauss flame dr{lling
cuts through rock at a faster rate than conventional
channeling, the naw procass f2 a viable comarctal alter-
nattve to the new method. Program plans call for the flama
dri111ng system to be ffeld tastad fn operating quarrtes.
Projact was startaed fn July 1378. Estimated completion
date {s June 1981. °

porsussM: $110,000
John G. Kovac, USBM/PRC
4126756483

Contract

B8rowning Engfnetring
Hanover, NN 03755

J. A. Browning
G03-2498-8400
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TITLE:

CBJECTIVE:

ACCOMPLISH«
MENTS AND -
STATUS AS OF

JANUARY 1580:

SCHEDULE:

FUNDING:

PROJECT
OFFICER(S):

SPONSOR(S):

TYPE OF
AGREEMENT:

INVESTIGATOR:

PROJECT DESCRIPTION

‘Demonstration of Noise Control Techniques for the Crushing

and Screening of Nonmaetallic Mfnerals

Davelop and demonstrate retrofit nofse control techniques
for the crushing and screening of nonmetallic minerals.
Specifically, the noise controls daveloped in this project
will ba demonstrated on the crushing and seraening operations
at three processing plants used as test sites, Particular

.emphasis will ba placed on controlling the nofse sourcas in

portable plants,

Nonmetallic minarals, such as sand and gravel or crushed
stona, are recavared by dradging or blasting and digging.
Bafore the product can be used commercially, ft must be
prepared. This preparatfon procass consists of crushing

the produce to a smaller size and then washing and screening
1t. High levals of nofsa are generated during the procassing
cycle, Nonmatallic mineral processing plants consist of
bath stationary and portable typas. Sinca the total number
of plants iz approximatety 12,000, the overall impact of
axcassive nofse 4s widaspread and savers.

The contract was officfally awarded on February 7, 1980,

At the prasant time, in-f{ield measurements have not yet
started. The contractor hag, however, securad the ccoper=
ation of companies locatad in North Carclina, Alabama, and
Massachysetts to parmit on-site datz collection, A maximum
of tan plants will be surveyed. From thosa surveyed, three
plants will be salected as candidatas for the installation of

nofse contrel techniques.

The starting data was Fabruary 7, 1980. The estimated com=
plation date 13 July 7, 1981,

DOr/ussM: $216,917.00

Thomas G. Bobick, USBM/PRC, 412-675=-6673
DOX/USEM

Contract

Foster=M{1lar Associates, Inc.
350 Second Avenue
Waltham, MA 02154

Mr. David Monzghan, 517-850-3200
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DEPARTMENT OF LABOR
Mfne Safaty and Health Administratfon (MSHA)

MSHA has a mandate to protect mine workers through inspection
of minas and enforcement of health and safety requirements, and, pursuant to
fulf111ing this mandate, 1t establishes 1imits for occupational noise exposure
for miners, inspects mines, and enforces nofse regulations. MSHA and the
Occupational Safety and Health Administration (0SKA) are parailel crganizations
in the Department of Labor, for OSHA fulfi11s the same function for the
remainder of the work forca. In contrast to The Bureau of Mines (BOM), MSHA
performs no resaarch, but it provides technical support to 1ts enforcemant and
conducts nofse development and contro] projects designad to provide retrofit
solutions that can be appliad within a short pariod of time. MSHA also per-
forms & major service in {dentifying nofse problems for research and by serving
Jointly with BOM on thair Research Review Committee. See the discussian of
B0M for more informaticn on the relationship between these two organizations.

MSHA's responsibilitias are divided into two aress, coal mines
and metzilfc and non-matallic mines, Al11 of MSHA's davelopment work is done
in house at the P{ttsburgh Technical Support Center or the Denver Tachnical
Sgp;gmi Cantar. The Technical Support Center provides support tc both areas
ﬂ L] -
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TITLE:
OBJECTIVES:

ACCOMPLISH™
MENTS and
STATUS AS OF

JANUARY 1980:

SCHEDULE:
FUNDING:
PROJECT
OFFICER:
SPONSOR (5):

TYPE OF
AGREEMENT

INVESTIGATOR

A AR e i

PROJECT DESCRIPTION

Improving Barrier Insartion Loss

To demonstrates methods of increasing barrier insartion Toss by
using resonators attached to tha edges of the barrier facing
the noise sourcs.

This prodect details two attempts at increasing barriar insartion
Toss by using two different systems of resonators attachad to

the edges of the barrdier facing the noise source. The first
system consists of quarter wavelength resonators and the

second systems consists of the quarter wavelength resgnators con-
taining fiberglass wedges. They system of quarter wavelangth
resanators was an attempt to achieve an acoustically soft edge
condition. An acoustically soft adge condftion theorstically

can increase the insertion loss of a barrier up to 30 dB depending
an the ortentation of the nofse source, recaiver and barrier

-while a perfectly absorptiva edga can increase the insertion

Tess when compared to© & hard surfaced barriar up to 6 dB. The
results indicate that both systems more closaly approximates an
absorptive edga condition than an acoustically soft edge
condition. Noise control technigues developad in this report
are most appiicable to large statfonary noise sources that
contain pure tone components. Scome axamples ¢of this type of
noise sources in the mining ndustry ars ventilation fans,
power transformaers and vacuum pumps.

Undergoing tinal review before publication as a Mine Safety and
Health Administration Informationa) Report.

In=House

Michael P. Valoski, Mine Safety and Health Administratien, Pittsturgh
Technical Support Center, Physical Agants Branch, Pittsburgh, PA

Mfne Safety and Health Administration, Pittsburgh Technical
Support Canter, Pittsburgh, PA.

N/A

In=house

Michaal P. Valoski, 412-621-4500
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATICN {(NASA)

One of NASA's Congressionally mandated responsibilities is pro-
moting benefit to the natlon's economy and productivity by facilitating the
transfer of aerospace-generated technology. NASA's means of meeting this
abjectfva 1s 1ts Technalogy Transfer Program, the purpose of which is to pro-
vide acrospace technology for productive applicatfon in industry. The Tech-
notagy Transfer Divisicn of the Office of Space and Tarrastrfal Applications
is the foecal point for this activity, and ft provides access to the technical
resourcas of NASA. NASA can contribute a Tevel of tachnological sophistica-
tion to noise control that is not commonly found outside of the aervspace
industry. Some examples of applications of NASA's expertise to noise control
tachnology ara: MNASTRAN, a computer program for analys{s of complex structures,
traction drive, and high technology materfals. NASA {1s also cooperating with
DOE on one of {ts wind turbine generator projacts (See p. 5-16).

)
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TITLE:

OJBECTIVES:

ACCOMPL1SH=
MENTS and
STATUS AS OF
JANUARY 1980:

a1 g et

PROJECT DESCRIPTION

Poultry Processing Plant Noise Control

Two Phasas:

Phase 1: A study of Poultry Processing Plant Noise Charactaristics
and Potentfal Nofse Control Techniquas

Phase 2: A study of Poaltry Processing Noise Control techniquas
utilizing NASA technology, experienca, and expertisas,

The objectives of tha total program are to {dantify the noisa
problem with the paultry processing industry, to identify

and develep controls, and to demonstrate their applicability

and affectiveness, Of particular intarest are those controls
that are compatible with the environment found fn food procassing
piants and meet with the health.ralated requirements of the

USDA.

With respect to noise controls, the objectives of Phase 1 were
directed to {dentifying those controls that had been tried

(both working and non-working), and those with a strong potential
for working. The objectives of Phase 2 with respect to noise
control were to develop noise control techniques drawing
expartise and utiiizing aeruspace technolagy. Controls are to
be d$veloped and validated through development of protatyps
testing.

Phase T complatad 1n January 1980, und¢ a report has been fssued.
Noise levels reprasentative of the typical poultry procassing
plant in the industry have besn identified. Noisa exposures,
equipment and specific noise generating mechanisms causing the
noise problems were identiffed. A principal finding of the study
wos that there were two or three sources of noise causing tha
poultry processing noise problem (lung guns and chillers). The
effects of the acoustical properties of tha plant spaces were
studfed. Anothar principal finding was that tha acoustical
reverberance of the poultry plant spaces, caused by hard reflec-
tive surfaces, was a main cause of the nofse problems. Availa
able acoustically absorptive materials were studied and tested.
Some were found to be adequate excapt for durabiTity needed

to survive the food processing ¢leaning environment,

Phase 2 is now in process and was started fn January 1980. It

is to be directed at developing and validating controls.

Initial efforts are being directed at obtaining acoustically
absorptive materdals compatible w1tp the food processing environmant.
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SCHEDULE:

FUNDING:

PROJECT
OFFICER(S)

SPONSOR:

TYPE OF
AGREEMENT

INVESTIGA-
TOR:

- ARSI e T

Present efforts are being directed at seven types of material
used to wrap the absorptive materfal.

Attention may also be directed to ona type of reactive acoustic
absorber. Attention will be directed to nofse controls later in

the program.

Phase 1 completed January 1980
Phase 2 {nitiatad January 1980 and in progress

Phasa 1. Total $116,000

NASA  §50,000

Georgia Institute of Techno1og_y $16,000
State of Georgia  $50,00

Phase 2 Total $99,000
NASA  $55,000
Stats of Georgia $44,000

Craig Wyvil 404-894-3623
Georgia Instituts of Technology

Ray Gilbert  202-755-2420
NASA Headquarters
Washington, 0.C. 20846

Phase 1 Georgia Department of Agriculture
National Aeronautics and Space Administration, (NASA}
Qffice of Space and Terrestrial Applications (Technology

Transfer Division.

Georgia Institute of Technology

Enginearing Experiment Station

Technology and Development Laboratory

{Project Encouragement - Georgia Poultry Federation}

Phasa 2 Georgfa Dapartment of Agriculture
NASA Office of Taerrestrial Appiications

Contract

Sanford F. Tingley
Craig Hyvil Lewis Research Center
Georgia Inst1tute of Techno'logy NASA
Atlanta, Georgla Cleveland, Ohio
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NATIONAL SCIENCE FOUNDATION

The Division of Applied Research sponsors research fn the physical
sciences, and the Section for Applied Physical, Mathematical and Biologieal
Sciencas and Engineering sponsors the project describved on the following page.
Thare are no funds set aside for noise control technologqy so that any proposal
for a grant must compete with othar proposzls in the gensral area of the physical
sciancas. Also see Appendix for project descriptions received too late for
inclusion in the main body of the report,
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TITLE:
OBJECTIVES:

ACCOMPLISH-
MENTS and
STATUS AS OF
JANUARY 1980:

SCHEDULE:
FUMRING:

PROJECT
QFFIER(S):

SPONSOR(S)

TYPE OF
AGREEMENT :

INVESTIGA-
TOR:

PROJECT DESCRIPTION

Noise Reductfon and Increased Productivity in Forging

To provide the information necessary to develop source noise
contral mathods for forge hammers that will also fncrease
productivity.

The approach taken in this work 1s to develop noise control
methods by means of teoling design and hammer construction,
A suryay of hammer forges in the Unfted States has baen
conducted, Taboratory simulations have bean performed, and
field measurements are currently being performed to measure
sound prassures, vibrations, stresses, and forces.

To be completed summer of 1981.
$158,738 for 18 months.

Richard I. Schoen
National Sciance Foundation

Grant

Alfred A. Hendrickson

Metallurgical Engineering Department
Michigan Technological Undversity
Houghtan, Michigan 44337
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TENNESSEE VALLEY AUTHORITY

TVA operates facilities for generation of electrical power. The
Division of Occupational Health and Safety has the responsibility of pro-
viding 1nspections, consulting services, and technical suppart throughout
TVA, and a group within the Safety and Industrial Hygiena Branch within the
Safety and Health Division provides consulting services in both occupational
and environmental nofse control for all TVA plants. All work in noise control
15 generally done by personnel in the Safaty and Industrial Hygiene Branch.
TVA does not, as a rule, support research. EPA and TVA have undertaken a
Joint project to demonstrate noise reduction techniques in a coal-f{red
electrical power generating plant and to demonstrate the avaflability of
applicable nofse contrel technigues.
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TITLE:

OBJECTIVES:

ACCOMPLISH~
MEKTS and
STATUS OF
JANUARY 1980:

SCHEDULE:

FUNDING:

PROJECT
OFFICER(S):

SPONSORS:

TYPE OF
AGREEMENT:

INVESTIGATOR:

PROJECT DESCRIPTION

Occupational Nofse Control Demonstration (ETectrical
Generating Plant)

The project has two basic objectives:

, To datermine the need for and demonstrate the control of
powar plant employee noise exposures by systematic appii-
cation of nofse contrel engineering supplemented by
administrative and personal protective meesuras.

¢ To demonstrate specific angineering measures which could
be used in coal«fired power plants to elimfnate or
significantly reduce hazardeus noise emfssions.

. This project {s consistant with and compiements. TVA's
« ongeing efforts to protect employees from occupational
hearing loss. Thesa efforts include manditory hearfng
protection fn all areas of the power plant exceeding 90
dBA and a medical audiometry program.

Sound lavel surveys in the main plant equipment spaces have
been completad. Noise exposure estimates have been made and
related to specific nofse genarators 1in the plant. These
estimatas indfcate that, without the benefit of hesring
protection, & significant portion of power plant workers could
experiance axposures ronging from 100 percant to 300 percent
of the OSHA permissible axposure Timit.

Starting date was Qctober 1578, Planned completion date for
engfge?r1ng studias 1s October 1980 dependfng on plant
schedules.

EPA: $100,000; TVA: In-house (Study plus demonstration)

Roger Heymann - EPA/ONAC 703-557-2126 . o
David M. Trayer - TVA, Safety and Industrial Hygiene Branch
205-386-2311

Tennessee Yallay Authority, Industrial Hygiene Branch; and
EPA Office of NOfse Abatement and Control.

Interagency Agreement

C. C. Thornton, TVA, Safety and Industrial Hygiene Branch,
Muscle Shoals, AL 35860, 205-385-2026
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VI. BIBLIOGRAPHY OF RECENT REPORTS

Since the main purpose of this report 15 to keep Federal per-
sannel up to date on current developments 1n nofse contrel technology, only
reports from the years 1978, 1979, and 1980 have been 1isted. In 11sting 1n~
formation on availabilfty, the abbreviation NTIS 1s used for the Natfonal
Tachnical Service, and GPD 1s used for the U.S. Government Printing Offica,
Information on prices, accessfon numbers, and titles of publications avafl-
able from NTIS can be obtained by calling 703-557-4650, and written orders
should ba sant to the follewing address:

Natfonal Technical Information Service
U.5. Department of Commerce

Operations Canter

5285 Port Roya] Road

Springfield, VA 22167

Orders to GPD should be sent to the following address:
Superintendent of Documents
U.5. Government Printing Office
Washington, D.C. 20402

The prasent report {5 also available from NTIS. Unfortunately, an accessian
numbar could not be assigned prior to publication.
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Department of Agriculture
Forest Sarvics
Hearing Prateetion for Forast Sarvice Blasters, SOEDC, 796701, November 1979
Heldeopter Skiing Neise, SDEDC 7967-1208, November 15979

Protect Your Hearing, SDEDC, 796700, December 1579

Science and Education Administration

Low-noise versus standard brush cylinders for gin mechinery, W. S. Anthony and
0.L. McCaskill, Trans. of ASAE, 21(6):1045-1050; 1978,

" Nofse Lavals of cotton ginning systems, W. S. Anthony, R. A, Heslay, and
0. L. McCaskill, Trans. of ASAE, 21(2‘:574-550; 19380,

Al1 the noise in 1int ¢leaners, W. S. Anthony. The Cotton Ginners' Journal &
Yearbook, 46(1):19,22,24,26,27,30,52; 1978.

Noise of Tow pressure fans, W. S. Anthony. Cotton Gin and 0f1 MI11 Press,
79{14):24-26; 1978.
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Department of Energy

Office of Environmenta) Complfance and Overview

Audibie Noise of Constant-Speed, Horizental-Axis Wind Turbine Generators: A
Praliminary Analysis. D. N. Keast and R. C. Potter; Bolt, Beranek and Newman,
Tnc.; Report No. 4281 for U.S. Department of Energy; January 1980,

Available From:s Oraft Final Technical Report now in review; Douglas Boehm,

Environmentai Control Technology Division, telephone no. 353-5511, will have
currant information an the status of the report.

R w‘!aw of StataﬁFedara'l Environmental Reculations Pertaining to the Electrical
Effects of Overhead Transmission Lines: 15/8. K. R. SNan; Shan and Assoclatas
Tne.; DOE/EV-0048/T; October 1373,

Available from: NTIS

Accassion No. DOE/EVY-0048/1
Cost: $6.00

Feasibility Study of an Active System for Transformer Noise Abatsment.
b. ?annu:ci. Westinghouse E'Iectric Corporation; COU-4378=11; May 1973.
Available from: NTIS
Cost: $5.28

Potantial Environmental Effects of 765-kV Transmission Linas: Views Bafore

- ‘the New York Stata PUBT1c S8rvice COMMISSi10N, Lases 2By and 26bods 1578=1578.
B, Scott-Halto E.HHEERH? B. C. Jones, 3. D. Raplan, J, S.

Krabs, P. Po‘lson. . A. Shepherd, and J. R Young; SRI Internnt'lona‘l DOE/
EV-0056; November 1979,

Available from: NTIS
Accession Ne. DQE/EV-0056
Cost: £7.25

Noise Control Neads in the Daveloping Ene Technotogies., D, N. Kaast;
Folt, Beranek and Newman, inc.; CEU&!EQ-"I. March 1§7§.
. Avatlable from: NTIS

' Assessment of the Need fnr Nnisa Contral Rasaarch on Elactric Power Transfonﬁars
Ordon; granek and Newman, nc..

, Rap‘o‘rf‘ H '-12 a9 for u. S Daparunent of Energy, Mnrch 1980,

Available from: Oraft final re?ort now under review; Couglas Boehm, Environmental -
Cantrol Tachnology Division, te ephone no. 353-5511, will have current 1nformnt1on

3qn_t_hu status of the report.
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Environmantal Protection Agency
i Noigse Tachnology Research Needs and the Relative Roles of the Fedaral
{ Government and Fr!vate Sector, LA G50/9-73-311, May 1379.

Available from: Documents Claerks
Technology and Fedaral Programs Division
0ffice of Nofse Abatement and Control
ANR-471
U.S. Enviromnmental Protection Agency
Washington, 0., 20460
Telephone No. 703-557-7370

Cost: None
Available from: NTIS ¢
Accession No.: PB-~296-828
Cost: 312,00

Faderal Resaarch, Deavelopment and Demonstration Programs in Machinery and Con-
struction Nolsa. 1he rederal lnterazgency MAchinary and Constructioh Noise
Rasaarch ranel; EPA 550/9-78-306; February 1978.

Available from: Documents Clerk
Technology and Federal Programs Division
Office of Noise Abatement and Control
ANR=471
U.5. Environmental Protection Agency
Washington, D.C. 20460
Teiephone No. 703-557-737«

Cost: Nane
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Department of Health and Human Services

National Institute of Occupational Safety and Health

Industrial Noise Control Manual (revised edition) NIOSH 70-117, 1973.

Avatlable from: GPQ.
Stock no. 017-033-0036-9
Cost: ‘ $6.00
j
i
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Department of the Interior

The Bureau of Mines
Demonstrating the Noise Control of a Coal Preparation Plant, 79-104, 1979,

Available from: NTIS
- Accassion no.: PB 299 963

Hofsa fontrol Report - Jeffrey 100-L Auger Minar and Jeffrey 84aL Bridge
Conveyer, 79-010, 1973. .

Availabie from: NTIS

Accession nos.: PB 292 387

(Vols. 1, 2, 3) PB 292 388
PR 252 389

Mantrfp Noise Control, 78-133, 1978.

Available from: NTIS
Accession no.: PB 289 71

Devalopment of Other Pneumatic Drills - Evaluation of Design Concepts, 78-070,

Avafleble from: NTIS
Accession No. PB 283 774

Davelopment of a Quiet Rock Drill - Sources of Dr111 Rod Noise, 78-132, 1978.

Avz{lable from: NTIS i
Accession No. P8 289 716

Noise of Surface Coal Mining Equipment, 79-098, 1979,

Avatlable from: NTIS
Accession No. PB 299 538

Noise Contro] of Undarground Load-Haul-Dump Machines, 78-~125, 1978

Available from: NTIS
Accassion No. PB 288 854

Noisa Reduction of Jumbo Mountad Parcussive Drills - Davelopment of Noise
Treatment, 78-108, 1978.

Ava{lable from: NTIS .
Accession No. PB 286 109 .
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Department of the Intsriar {cont.)

Noise Contral in Surface Non-Coal Plants and Mi11s, 78-003, 1579

AvailabTe from: NTIS
Accession No. PB 291 584

A complate 1ist of the publications of The Bursau of Mines can be obtained
from NT1S or The Bureau of Minas, U.S. Department of the Interior, 2401 E
Street, N.W., Washington, 0.C. 20240.
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Department of Labor

Mining Safety and Health Administration
IR 1072 - MSHA Test procesdures and Acceptability Critsria for Neise Cosimeters,
Dy vennis A. Glaraino, John P. Sejler, and Timothy Y. ven, U.s. DOL, MSHA
1973. ‘l'l Pp., 2 tables.
Available from: MSHA Office of Information

Ballston Towar #3, Room 802

4015 Witson Boulevard

Arlington, Virginia 22203

Tel. No.: 703-235-1452

Cost: None
Instruction Manual for the Construction of Wraparound Mufflers, by Nojse
Saction personnal, Denver jechnical support .entar, U.5. vept. of Int.,
Mining Enforcement and Safaty Administration, D15 21-H120, 14 pp.
Instruction Manual for the Construction of Cylindrical Mufflars, by Naise
Section Personne), U.s. Dept. of Interior, ﬁ;n’rng Enfarcement and Safety
Adninistration, DBS‘!-H?S
Available from: Glen W. Sution

Benver Technical Support Center

P.0. Box 25387

Denver Faderal Centar

Denver, CO 80225

Tel. No. 303-234-4824

Cost: Nonz
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National Aeronmautics and Space Administration

A Study of Poultry Processing Plant Noise Chnricteristics and Potential Naise
Coniroi Teghniques. J. riarty, tkins,

q . Hy¥ . U. Jape, L. d.
and R, A. cassanova; Georgia Inst;tute of Tecr'mo'logy; 1980.
Available from: NTIS
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Department of Transportation

Noise Abatement Tachnioues for Construction Equipment, DOT-TSC-NHTSA-79-45,
- [ I.IQUST. .

Available from:

TG MPIRSLA M

U.S. Department of Transportation

Research and Special Programs
Adminstration

Transportation Systems Center

Cambridga, MA 02142

Attn: Rober Mason

Tal: B=-837-2443 FTS

(Supply 1imited)

National Technical Information Sarvice
Springffeld, Virginia 22161
Cost and Accessfon Number not known,




VIi. APPENDIX

The project deseriptions fn this section were received too Tate to
be Included 1n the mafn sactfon of the report. They are 2ppended here so that
the report could be made as nearly complete as possibie.
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National Bureau of Standards

OEPARTMENT OF COMMERCE
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TITLE:

OBJECTIVES:

ACCOMPLISH-
MENTS and
STATUS AS OF
JANUARY 1980:

SCHEDULE:

FUNDING:
SPONSOR:

PROJECT
OFFICER(S):

TYPE OF
AGREEMENT:

* INVESTIGATOR:

i i

PROJECT DESCRIPTION

Bullding and Architectural Acousties: Sound Absorption and

Room Acoustics

This project focusas upon the improvement of measurement
tachnology for quantifying the parformance of building elements
in establishing the building user's acoustic environment. The
improved measurement technalagy will increase building design
productivity and {mproving the building acoustic envirorment
will increase the producitivity of the buildfng user. The
project focuses upon the technical areas of sound absorption
and room acousties.

Sound Absorption and Room Acousties: This task has baen
Tnitiated during the current fiscal year and focuses upon
determining the applicability of Sabine's theory for quantifying
the sound absarption charactaristics of building matarials. The
rasaarch 15 progressing using the development of an Absoluta
Sound Powar source ag a f4rst step in the effort. In the future,
laboratory measurements will be conducted to tast the appiic-
ability of Sabina‘s theory to laboratory measuremants and the
application of results to acoustic design of building spaces.

The pianned effort will cantinus through f1scal year 1985 and
rasult 1n improved messurement methodelogies cumulating in the
developmant of a design guide for building noise control and
architactural acoustics in f1secal year 1986.

$100,000 per year until compietion.

U.5. Department of Commercas Natfonal Bureau of Standards

In-housa
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TITLE:

0BJECTIVES:

ACCOMPLISH~
MENTS and
STATUS AS OF
JANUARY I980:

SCHEDULE:

FUNDING:
SPONSOR:

PROJECT
OFFICER(S):

TYPE OF
AGREEMENT :

INVESTIGATOR:
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PROJECT DESCRIPTION

BuiTding and Architectural Acoustics: Impact Noise Measure-
ment and Rating

This project focuses upan the improvement of measurement
technology for quantifying the-performance of building elements
in establishing the building user's accustic envirorment. The
{mpraoved measurement tachnology will increase building design
productivity and impraving the building acoustic enviromment.
The improved measurement technology will increase building

the productivity of the building user. The project focuses
upon the technical areas of impact noise measyrement and rating
of buflding structure.

é_n_lpact Noise Measurement and Rating: This task has been initiated
uring the current fiscal year and focusaes upon the guantification
of football impact noises. A literature review has been conducted
to astablish the parametars charactarizing the impact forcas
genarated by live walkers. A draft report has been prepared
describing the state-of-the art of impact nofse in bufldings

and discusses the measurement, charactar{zation, and subjective
rasponse aspects af the problem, Future afforts will comprise
{mpact force measurements using 1ive walkers. The data resulting
from these tests will be used to improve the design of the
mechanical tapping machine currantly used to measure impact

noise insulation of floor-ceiling assembiies. This effort will

be followed by fieid measurements of impact noise to develop an
improved test methodology that relates impact sound fnsulation
rating_to the building user's subjective response, -~

The project is planned to continue through fiscal year 1985 with
the resylts being incorporated in a design guids for building
noise control and architectural acoustics in fiscal year in 1986.

$100,000 per year until completion.

U.5. Department of Conmerce; Natfonal Bureau of Standards

In-house

7-4



s‘

!

TITLE:

OBJECTIVES:

ACCOMPLIS§-
MENTS and
STATUS AS OF
JAHUARY 1380:

PROJECT DESCRIPTION

Bui1ding and Architectural Acoustics: Building Nofse Isolation
and Insulation

This project focusas upon the improvement of measurement
technology for quantifying the performance slements in
establishing the building user's acoustic enviramment, The
improved measurenant technology will 1ncreass building design
productivity and fmproving the building acoustic environment

-will 1ncreasa the productivity of the building user. The

project focuses upon the technical areas of measurement of
building element noise insulation properties and huilding nofse
1solation characteristics and the ralaticnship to laboratory
measuremants. ’

Butlding Notsze Isolation and Insilation Measuremants: This task
focuses upon the devejopment of improved measurement mathods

for characterizing nofse isolation performance of buildin

spaces and noise {nsulation characteristics of butlding ele-

ments. Currently, a f1eld measurement capabiiity 1s being ;
daveloped to establish a data base for improved measurement
methodologies. A 1iterature review has been conducted and

draft reports hava besn prepared 1n the areas of sound transmission
and structure-borne noise describing the state-of-the-art in

nofse technology. Future effort comprises the conduct of field )
mensurements and application of theory aimed at improving the {
accuracy of standard test methods. o

SCHEDULE:

FUNDING:
SPONSOR:

PROJECT
OFFICER(S):

TYPE CF
AGREEMENT:

INVESTIGATOR:

S AR ki D b e e

The planned effort comprises completion of the development of
improved noise {solation and field measurement methodologies by
the end of fiscal year 1984, During fiscal year 1985, the dasign
eriteria devaloped for buflding noise control and architectural
acoustics during fiscal year 1986.

£100,000 per year until completien,
U.S. Department of Commerce, National Bureau of Standards

’ In-hbuse
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TITLE:

OBJECTIVE:

ACCOMPLISH=
MENTS AS QF
JANUARY 1980:

SCHEDULE:
FUNDING:
SPONSOR:
PROJECT
OFFICER(S):

TYPE OF
AGREEMENT:

INVESTIGATOR:

A naad bt ==

PROJECT DESCRIPTION

Methad for Assessing Costs of a Model Neise Control Code for
Buiidings

This project focuses upon the development of a methodoiogy for
assassing the costs of implementing the pravisions of a model

. buiTding sode addressing noise contrel.

The affort is currently in progress. The work is being con-
ducted by the staff of the Center for Building Technology. The
elements of the mathodology have been astablished and a data
analysis phase 1s nearing cempletion. Regression analysas have
besn conducted to establish comstruction cost as a functien of
the nofse {nsulation character{stics of building elements or
components. These data comprise basic standard architectural
designs 1ncluding doors, exterior walls, glazing, interior
walls, and floer ceiling assemblfes. A method has been daveloped
for calculating the nofse insulation requirement for each ele-
ment of a multi-element wall so that the composite wall noise
{nsulation specification 15 achieved at the minimum construction
cost. Costs reiated to administration and to testing required
by the mode) building code are currently baing assessad. .

To be complatad during FY 80,
$75,000

l
u.s., Enviromental Protection Agency/Office of Noise
Abatement and Contral
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TITLE:

OBJECTIVES:

ACCOMPLISH=-
MENTS AND
STATUS AS QF
JANUARY 1580:
SCHEDULE:
FUNDIKG:

PROJECT

* QFFICER(S):

SPONSOR(S):

TYPE OF
AGREEMENT:

INVESTIGA-
TOR:

Bl AL MR s = e

PROJECT DESCRIPTION

An investigation of the Vibratory and Acoustical Characterise
tics of Flexidble Mechanical Systems an Vibrating Foundations

This projact will examine generation of nofsz by flaxible
mechanical systems so that engineers will ba able to pradict
the noise characteristics of machinery at the design stage.

Project scheduled to begin in July 1980.
July 1480 through Juna 1982
$120,000 for two years

David K. Anand

National Science Foundation, Division of Civil and Machanical
Engineering Mechanical Sciences and Engineering Group

Grant
Brian Thompson and Adnan Akay
Departmant of Mechanisal Enginaeering

Wayna State University
Datrait, Michigan 48202
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