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This peport has been approved for general
avallability. The contents of this
report reflect the views of the contrac-
tor, who 1s responsible for the facts and
the accuracy of the data presented
herein, and do not necessarily reflect
the official views or policy of EPA.

This report does not constitute a
standard, specification, or regulation.

PERMISSION IS GRANTED TO REFRODUCE THIS
MATERIAL WITHOUT FURTHER CLEARANCE

9




P e T

Pt R

s

=

T IR SR TR

O

Report 4535 Bolt Beranek and Newman Inc.

ACKNGWLEDGMENTS

We would like to express our thanks to the following
individuals and facilities who provided invaluable help in
the collection of data used for the computer model input.

Bob Mantey, BBN Los Angeles
Jim Barnes, BBN Cambrldge
Ken Patrick, Safety Director,
Western Wood Pronducts Assoclation
Participating Sawmills, the 1ldentity of which
will remalin anonymous
Participating Foundries, the ldentity of which
will remain anonymous




B A e T s e T KR TR T T T

%ﬁ%fll.\uﬂ.,,:.w—‘“*“—“ T

Report 4535 Bolt Beranek and Newman Inec.

EXECUTIVE SUMMARY

This study describes the development of a machinery nolse comput-
er model which may be used to assess the effect of occupational
nolse on the health and welfare of industprial workers. The pur~
pose of the model 1s to provide EPA with the methodology to
evaluate the personnel nolse problem, to ldentify the equipment
types responsible for the exposure and to assess the potential
henefits of a gilven noise control action. Due to its flexibility
in deslign and application, the model and supportive computer
program can be used by other federal agencles, state governments,
labor and industry as an ald in the development of nolse abate-
ment pregrams.

The model 1s developed based on the Level Welghted Population
(LWP), and the fractional impact method used by EPA to assess
gceupational and environmental noise situations. To provide a
comparison with the EPA evaluation, a parallel model based on the
Occupational Safety and Health Act (OSHA) nolse regulation
administrated by DOL has alsc been developed.

The parametric design of the computer model allews the user to
assess the noise exposure problem in several plants, an lndustry
or a group of industries. Industry data are organized by
Standard Industrial Codes (SIC) and the analysls can be performed
by simply identifying a two-, three- or four-diglt code depending
on the detail required. Specific procedures for fileld data
acquisition are provided. Additicnal data can be added to the
existing data bank as it becomes avallable.

The end result of the evaluation i1s a rankordering of the machin-
ery items which most contribute to the noilse exposure problem in
each industry. Furthermore, the effect of any noise control
action on a specific equipment item can be quickly evaluated.
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The accuracy of the results improves as the number of plénts in
the sample 1s ilnereased, As an example of the use of the model
two industries were surveyed; the Sawmlll Industry and the Iron &
Steel Foundry Industry. The sample size was nine plants for the
sawmill industry and seven plants for the foundry industry. The
accuracy of the results obtained uslng these limited sample sizes
is discussed in the text.

Recommendations for the inclusion of an iteration procedure for

the determination of minimum nolse reduction requirements and the
corresponding probable costs are also presented.
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Section 1
INTRODUCTICON

1.1 Background

The effects of occupational nolse on the health and welfare of
industrial workers has been the subject of much debate in the
past few years. Many industrial nations have recognized nolse
as one of the most serlous and widespread health hazards in the
workplace, Certainly, the most significant impact caused by
long term exposure to high noise levels is the potential for
hearing loss. It ls estimated that 2.9 million workers in the
U.S. today [1]* are exposed to a time weighted average sound
level in excess of 90 dB and an additicnal 2.3 million are
exposed to levels in excess of 85 dB.

However, the effects of industrial generated nolse are not
limited to hearing loss only. To the worker this hazard also
means interference with speech communication {(and thus possibly
with Job safety) and may be responsible for some physiological
and work performance effects currently under study.

In response to thils hazard, the Occupational Safety and Health
Act of 1970, which 1s administered by the Department of Labor's
Oceupational Safety and Health Administration (OSHA), has
imposed strict limits as to the maximum allowable noise exposure
for employees. The OSHA nolse standard 1s currently undergoling
a review process that may result in still stricter limits.

In exercising its autherity, the OSHA noise standard limits

the total nolse exposure of personnel during the workday (rather
than any machine nolse emission level) by the use of administra-
tive or engineering methods or by personnel hearing protective

® Numbers in [ ] indicate references,

1-1
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devices when the preceding two are found not feasible (see
Chapter 2). Compliance is tested at the individual plant level
with the plant owner belng responsible for remedial action.

A second Act promulgated by Congress is the Noise Control Act of
1972 as amended by the Quiet Community Act of 1978. This Act
glves the Environmental Protection Agency (EPA) the authority to
promulgate regulations applicable to the manufacture of noilsy
products. Here the occupational nolse problem 1s addressed
through the reductlon of eguipment nolse emisslons by the
equipment manufacturer rather than the equipment user. Though
their approaches differ, the objectives of both OSHA and EPA

nolse legislation are similar: to reduce the hazard of nolse to

people.

To date, the thrust of the EPA noise regulations has been

directed towards protecting the health and welfare of the ~
gBeneral public from environmental noise sources. Major areas of
interest have been transportation and construction machinery

sources. Additionally, the EPA has developed the basils for

voluntary nolse emissions labeling programs and a mandatory

labeling program for hearing protectors.

With respect to neise generated heering loss, EPA has developed
eriteria relating hearing loss to nolse exposure [2,3,4],
identified levels requisite to protect health and welfare [5],
and sponsored research on noise~induced hearing loss [6,7]. EPA
hes also studled national patterns in compensation for hearing
loss [8], assessed the atate of research and research needs for
nolse control of induetrial machinery [9,10] and participated in
the process of developing federal policies and revisions in the ’
current OSHA regulation.

1-2
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1.2‘ ObJjective

The objeetive of this program 1s to develop an Industrial impact
model that may be used by EPA to evaluate industrial noise
exposure problems, to identify the equipment types responslble
for the exposure and to assess the potential benefits of various
noise control actions. To accomplish this, models using the EPA
occupational nolse criterion have been developed. A parallel
model using the OSHA nolse regulation was also fermulated to
allow for comparisons between the two agencles. Due to 1its
flexibility in design and application the model and supportive
computar program can be used by other federal agencles, state
governments, labor and industry as an ald in occupational nolse
evaluations and development of nolse abatement programs.

1.3 Organization

This report is organized as follows: Sectlon 2 discusses the
eriteria used, both EPA and OSHA, and thelr baslc differences.
Section 3 presents an overview of the mathematical models used
to calculate personnel nolse exposure and to assess the
machinery noise problem. Section 4 discusses the data
écquisition procedures necessary to collect the input
informatlion used in the models.

Section 5 contains the results of the analysis conducted for the ;
two industries surveyed under this program; the Sawmill and :
Planer Mill Industey and the Foundry Industry. Section 6 Ls an

assessment of the errors inherent in the size of the data

samples acquired., Section 7 contains recommendations for future

regearch. Finally, a number of Appendices ape ilncluded to

support the results and conclusions presented in the report.
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Section 2
CRITERIA

The identification of machinery responsible for hearing loss and
the assessment of the degree it contributes to the noilse expo-
sure problem cannot be made without & proper set of criterla as
8 basls of evaluatlon. The original intent of this program was
to use the EPA-established method through the caleculation of the
fractional impact. It was later declded that a comparison
between the EPA method and the existing/proposed 0SHA nolse
standard would also be desirable., Therefore, both the EPA and
OSHA criteria methods are discussed here. 4 comparison between
the two methods 1s also provided.

2.1 EPA Noise Impact AssesSsment

The impact of a nolse environment on people regularly experienc-
ing that environment is the degree to which the nolse interferes
with various activities such as speech, sleep, etc, - and the
degree to which 1t may impair health, for example, through the
inducement of hearing loss. The impact of a particular nolse
environment is a functlon of both sound level and the size of
the population experiencing a particular value of sound level.
EPA has established a method that can be used to aEsess a
particular nolse exposure through the caleculation of the
fractional impaet. In terms of hearing loss consideprations
(occupational noise exposure), EPA has adopted the B-hour
equivalent sound level, Leq(B) to describe the physical
phenomena.

In the "Levels Document" [2], EPA identifies an Leqca) of
75 dBA as the criterion to protect against hearing loss.
Various graduations of impact are then defined for levels
exceeding these limits.

e et
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It 1s desirable to derive a single number that represents quan-
titatlively the integrated effect of "impact” of the nolse on the
total population experiencing different sound levels. This
3ingle number quantification is the Level-Weighted Population,
(LWP).

Level-Weighted Population 1s a single-number representation of
the significance of a noise environment to the exposed popula-
tion. Several assumptions are made in this method of analysis:

1. Intensity of human response to an average sound level
can be characterized by several functlons; the
appropriate function belng dependent upon the response
mode of interest (annoyance, speech interference,
hearing loss).

2. The impact of high noise levels on a small number of
people 1is equivalent to the impact of lower nolse levels
on a larger number of people in an overall evaluatlon.
Thus the properties of intensity {(level of sound} and
extensity (number of people affected by the sound) can
be combined mathematically.

3. On the basls of these two assumptions one can assign
differing numerical degrees of impact to different
segments of the population of concern, depending on
average sound lavel.

The preceding concepts have been embodied into a descriptive
term called the fractional impact method. In this method, the
fractional impact is the product of & sound level welghting
value and the number of people exposed te a specified sound
level. Summing the fractional impacts over an entipre population
provides the Level-Weighted Population.

2-2
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That is, LWP is defined as;:
WP = [P(Ly).W(Ly)+d (Ly)

where P{Lyx) 1s the population distribution function, W(Lyx)

is the sound level weighting function characterizing the
severlty of the impact as a functlion of sound level described
below, and d(Ly} 1s the differential change in sound level.
Ly represents Leq(a) for hearing loss effects.

It is usually not necessary to use the integral form to compute
LWP. Sufficlent accuracy 1s usually obtalned by taking average
values of the weighting function between equal decibel lncre-
ments, from 1l to 5 decibels in slze, and replacing the integrals
by summatlons of successive increments in average sound level.

Different welighting funetions are provided for use in the analy-
sis of environmental nolse impact for hearing damage. In those
specialized environments where people are directly exposed on a
regular, continuing, long-term basis to 8~hour average sound
levels [Lgq(8)) above 75 declbels, there 1s a potential for
producing nolse-induced loss of hearing and other severe health
effects. The weighting function for loss of hearing/severe
health effects, 1z expressed as:

W(leq(B))nh = 0.025 (Leq(8) - 75)2. .

The above method of evaluating impact was adapted to the problem
of equipment noise and i1ts effect on the working populatieon, and
is described more fully in Secticon 3.

2.2 OQSHA Noise Regulation

Early PFederazl leglslatlon on occupational nolse standards was

contained in the Walsh Healey Publiec Contracts Agct under Sectilon

2«3
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50-204.10. The recent Occupatlonal Safety and Health Standards
centalined under Section 1910.95 of the Williams-Stelger QOccupa-
tional Safety and Health Act of 14970 (OSHA) sets essentially the
same nolse exposure limits proposed by the Walsh Healey regula-
ticns, however, thelr applicabllity extends fteo all businesses.

In the next few pages, the occupatlonal nolse exposure regula-
tions under Section 1910.95% of the 1970 OSHA are presented. It
ghould be noted that at this time, a revised occupaticnal nolse

gxposure pegulation has been proposed by DOL. The proposed
modifications were published by OSHA in the Federal Regilster
(37773) on Qctober 24, 1974. The hearing conservation portion
of the revised regulation was published in the Federal Reglster
onn lb January, 1981, to be effective on 15 Aprill, 14Y41l. Howe
ever, further DOL review has postponed the implementation date.

The occupational nolse exposure regulations, essentlally as they
appear in 8ection 1910.95 of the Williams~Stefger Occupatilonal
Safety and Health Act of 14970, specify that protectlon agalnst
the effects of noise exposure shall be provided when the sound
levels exceed those shown in Table 2-1 when measured on the
?A—scale" of a standard sound level meter at slow response.

The relationship between scund level and time shown in Table 2-1
can be expressed in equation forms as:

7, = B/?(LJ-QO)/S (2-1)

where Lj is the sound pressure level measured at the operater
poaition J and TJ indicates the total time of exposure
permitted at the level Lj. For the case when the Dally Noise
Dose (DND) 1s composed of two opr more periods of nolse expeosure
to different levels, thelr comblned effect should be considered
as follows:

2-4
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C —~

N
Lo 222
Ty (2=2)

(9]

2,

c
1 +

Daily Noise Dose (DND) = - Tt
1

ny

where C3 indicates the actual time of exposure at level Lj.

Table 2-1 Permissible Nolse Exposure

Sound Level

Duration per Slow Response
day, hour dBA
B 90
6 92
4 95
3 a7

2 100 ~

1-1/2 102
1 105
1l/2 110
1/4 or less 115

c
When the addition of the fractional noise exposures,(ﬁl), or
the Daily Nelse Dose exceeds unity, the personnel noisé
exposure 1s above the permissible level,

Esgsentially the aboeve computation methods identify the follow=-
ing important factors:

1. Noilse levels above 90 dBA are potential hearing hazards,
S0 dBA is the maximum allowable exposure for the 8=hour
work day and also represents the threshold of noise. 'a
That 1s, noise ievels below 90 4BA are not considered
to be contributing to exposure.

I o G e e e i S ‘
b L R L S b L e ek

B e bt i By o+ m et 17 et e ) gty s gl s
R * TR AT e b W ST s e T e



TR T Tyt

SR Tl U L IR o Ak R T LA ST

Report 4535 Bolt Beranek and Newman Inc.

2. 'The exchange rate between level and time of exposure 1is
' 5 dBA. That ls, for each halving of exposure time, the
allowable nolse level may be increased by S dBA (1l.e.,
95 dBA for 4 hrs.; 100 dBA for 2 hrs., etec.),

3. When multiple exposures to different nolse levels exlst
during the work day, the Daily Noise Dose is computed

by adding fractional exposures.

2.3 EPA and OSHA Criterion Comparisons

Unlike the O0SHA noise regulation which, based on the personnel
nolse exposure, establishes strict limits that must not be
exceeded, the EPA crlterion is based on the calculation of a
fractional impact whilch then is used to compute the LWP. Thus,
while the OSHA regulation results in the establishment of a
compliance/non-compliance situation on an individual worker
basis, the EPA criterion assesses the degree of nolse impact
assoclated with a population group.

The differences between the two spawn from the basic princlples
underlining the development of each c¢riterion. The OSHA noise
regulations were established to limit the extent of occupation=-
al hearing loss. It 1s assumed that the %0 dBA=8 hour criter-
ion will protect approximately 80% of the working population
from the hearing loss hazard. The EPA nolse impact assesament
on the other hand was developed to protect the public health
and welfare with an adequate margin of safety. The main
differences between the twe are:

1. OSHA establishes a threshold level of 90 dBA. Nolse
levels below that value do not contribute to exposure.
EPA does not implieitly have a threshold level but
instead specifies the Lgq(8) = 75 dBA as the 8 hrs.
exposure level below which no impact exists.

2=5
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2, The exchange between level and time is different
between the two methods; 3 dBA for EPA and 5 dBa for
OSHA.

3. Both methods provide for the accumulation of exposure
over an B~hour periocd.

4. VWhile the OSHA method compares each individual exposure
to a2 specifie criterion the EPA nolse exposure method
(Lgq(8)) uses that data as a first step in the
, calculation of the fractlional nolse impact and sub-
! sequently in the computation of the LWP for a popula-
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Section 3
NOISE EXPOSURE MODELS

This sectlon presents an overview of two general models that
willl be used to quantify the nolse exposure problem in indus-
trial plants and discusses the data base requlrements necessary
to utilize them. One of the models 1s developed using EPA
eriterion and the other 1s developed using OSHA criterion.
Comparison of results derived using each of the two models 1s
left for another part of this report.

The need for a nolse exposure model stems from the fact that
personnel nolse exposure i1s a complex quantisy which requires
the understanding of a number of variables, not all of which are
asscocliated with noise measurements. For example 1t 1s necessary
not only to Know the nolse level of a glven Litem of equipment at
the operator position, but also the amount of time each day that
a person in a given category spends using it and the relative
amount 1t contributes to the background nolse level of nearby
personnel. In addition it 1s necessary to provide some means of
allowing variations 1in nolse level output for different items of
equlpment of the same type and variations in the amount of time
personnel 1ln the same category are asslgned to particular items
of equipment.

The ohJjectives of the nolse exposure models described here are
as follows:

1. To quantify and rank order the impact of industrial
nelse environments on various personnel categories
in a given industrial plant.

2, To quantify and rank order the importance of various

equipment categoeries to the overexposure problem
in a given industrial plant.

3-1
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3. To include variablility in nolse levels for machines 7~
of the same type and variability in personnel work
assignments for the same personnel category in order
to deduce & "worst case'" situation.

4, To extend the results derived from sampling several
plants in a given industry to the entire industry
and to establish confidence limits on these results.

5. To ldentify industries with the largest noise impact
and to identify equipment sound sources whlch most
warrant EPA regulatory or labeling actions.

4 flow diagram for both the EPA and OSHA models is depicted on
Filgure 3-1. The data inputs required, components of the model
and data outpuis are presented in terms of this flow dlagram.
'l

3.1 Data Base Requirements

The date base requirements for each industrial plant considered
are the same for each model and are as follows:

l. Egquipment and background nolse data.
2. Personnel work assignments?

2There are two supportive requirements designed to more
easlly ldentify, measure and organize the baslc data base. .
These are: a) List of Jobs and, b) List of Equipment. ;

The "list of jobs" i1s a 1list containing the job category
identification code (2-digit SIC code + 3-digit job code)
followed by & general 20 letter description of the Jjob. One
line 1s included for each Job category ldentified.

The "list of equipment" contains a 4-diglt egquipment code
unique to & glven equipment type, followed by a description of
the equipment and other detalls such as type, size, age, ete. <w ;
The detailed requlrements for this list and the 1list of Jobs el
are discussed in Section 4 and in Appendix B of this report

and will not be discussed further hepe.
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FIGURE 3-1.
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The first reguirement of the data base Ls the physical noise
data. These data lnclude nolse level measurements at operator
locations for each equipment item ("equipment noise data") and
neoise level measurements in selected areas removed from any
specific equipment ltems ("background noise data"). The
"background noise data" consist of noilse levels which usually
represent an area and are made up of contributions from one or
more equipment types. The relative contributions of each
category of equipment to the background level 1s assessed on a
subJective basls by the person taking the measurements. The
total relative contribution from all equipment categorles must
add up to unlty. Fopr example, if the contribution from a
partlicular category of equlpment is considered to be 10 4B down
from the measured level, a relative contributlon of 0.1 1is
recorded. Similarly, if the contribution of anocther category of
equipment 1s conslidered to be 3 dB down from the measured level,
then a relative contrelbutlion of 0.5 is recorded. Table 3-1
gives a more detailed breakdown. :

The relative contribution data allow the background nolse data
to be used together with the equipment noise data for the
assessment of the relative equipment impacts on overall person-
nel exposure.

In an attempt to keep the data acquisition as simple as possi-
ble, the maximum number of equipment types considered for any
given location is limirted to three. However, data for different
locations having the same background I1.D. code may ilnclude a
diff'erent set of three equipment types. The total numbar of
different equlipment types allowed for any one background code is
20. If mere are necessary a different background code should be
used. Small errors in the subjJective assessment of the relative
contributlons for each equipment category are acceptable as
these data have a second order effect on the overall results.

3-3
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~
Table 3-1 Relative Contributions of Equipment Categories
to the Overall Noise Level Measured at a Given Location
Number of dB by which the eguipment Relative Contribution e
contripution is considered to be below | to overall measured
the measured level at the particular noise level, Lj
location (Subjective asszessment) (Model input data)
EJn

10 0.1

9 0.1

g 6.2

7 0.2

6 0.2

) 0.3

4 0.4

3 0.5

2 0.6

1 0!8

0.5 0.9

o~~~

Note: The total relatlve contribution at any one lecation from
all contributing equipment_types must add up to unity.

The size of the area associated with each background measurement :
will depend on the fluctuations of nolse level in the area and

the accuracy required. Note that if several items of equipment

of the same type contribute to the nolse level at a particular
location, they should be lumped together and only their total

relative contribution at that location should be recorded. Each
background location 1s described in the model and identif'ied with

the equipment category which contributes most to the measured

level. I the background level is 75 dBA or less, equipment
contributors need not be identified. A contribution of 1.0 j
should be assigned to code 1000 which indicates a background less '
than 75 dBA. when detailed equipment categorles are combilned
into generalized clasaifications, background levels are excluded
unless no other equipment data exist.

34
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The second requirement of the data base 1s the descriptlon and
classificatlon of personnel categories and the description of

Job assignments for each category. For a given category, each
assignment corresponds te & particular percentage of the working
day in a particular locaticn where the noise levels have been
defined, the total assignment to add up te 1003,

Personnel category descriptions conslst of names which are in
common uge in the industry under consideration. Ideally, each
category should contaln personnel with similar Job assignments.
In practice this 1s not always pessible due to variability in
Jjob assignments on both a personnel and dally basis.

The wvarilablility in equipment type or location assignhment for
personnel in a given category appearing in the input data 1s ;
taken into account in the computer model by dividing the
category into separate subcategories., Within each subcategory

a variation between data sets, in the time allocated to each Jjob
assignment, 1s allowed, but a variabllity in the type of jJob
assignments 1s not allowed. The input Jjob assignment data
should represent an annual average and the accuracy of each set
of data will depend on the ability to predict average personnel
movements over the plant in the long term. Thus, each Llnput
data set contains the category description, a list of Jjob
assignments, the corresponding percentage of time allocated to
each assignment and the number of pecople this applies to on an
annual basis. There may be several data sets for a given
personnel category in any one plant. Each data set may contain
differing assignment times and differing asslgnments types.

In addition to the four types of data menticned above the
computer program requires user oriented ilnput data which deter-
mines the type of analysis (OSHA or EPA) to be done and the
depth of the analysis (one or several plants or extrapolatien to
an entire industry}. PFor the extrapolation to the entire

3-5
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industry data concerning the total population of the industry
are required. These user oriented data input reguirements are
discussed more fully in Appendix B of this report.

3.2 Data Inputs for Noise Exposure Models

The selection from the data base of data which are to be used
Tor an analysis 1s determined by the content of the user
orlented data which is discussed in detell in Appendix B. Data
may be selected for a given plant or all the above data for an
entire industry may be selected.

Selected work assignment data sets which contaln the same work
assignments and belong to the same personnel category are

combined together, and for each different work assignment a mean

C43 and standard deviation oy is calculated for the times _
spent on egech assignment. For the caleculation, the data sets -~
are welghted by the number of personnel 1lnvolved. I data sets

for the same personnel category contaln different work assigne-

ments then the category is split into sub cetegories by the

computer program.

Selected equipment and background noise data are also grouped by
1.D. code and for each different I1.D. code a mean LJ and
standard deviation 04 is calculated for the measured noise
levels.

A list of equipment codes to be grouped into general equipment
classifications is included in the user orlented data input.

All data for a general classif'ication are combined to give a
mean and standard deviation for the nolse level corresponding to
each classification., These data are then referred to as
"generallized equipment data". No background noise data are
inecluded 1in the generalized equipment data. Detalls for o~
selection of generalized classifications are discussed in e
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Appendlx B, and exampies are given in Section 5 for both the
Sawmill and Foundry industries.

When an entire industry analysls 1s requested by the user
orlented data the available data from plants within the lndustry
are used together with the total industry population to obtain
the required presults. The accuracy of these resuls 1s detepr-
mined by the number of plants lncluded in the avallable data.
Clearly the accuracy would be best if data from every plant in
the industry were avallable and equally clearly this wcould be
impractical. The alternative 18 to use the data from a random
Selection of plants within the industry to estimate the exposure
problem for the entire industry, and to use the variability in
the data to estimate a worst case situatlion.

The worst case estimate is derived from the standard deviation
estimates 3 and j for the quantities Ciyj and Lj.

The accuracy of the estimates for the mean exposure problem and
the worst case exposure problem increases as the number of
plants increases. This is discussed in detail in Section & of
this report. The worst case estimates are not valid and should
be lgnored when a single plant is chosen for analysis and no
extrapolation of results is required.

3.3 Development of the Noilse Expoaure Models

Two models are developed and results are compared later in this
report. The first model uses the EPA criterion as a basis and
the second uses the OSHA eriterion as the basis.

3.3.1 EPA Model
The impact of a particular noise environment on an individual or

personnel category is a function of both the scund level and the
8ize of the population experiencing that sound level. EPA has

e o it e
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estabiished a method which can be used to assess the noise
impact of a gilven environment through the calculation of
fractional impacts from each contributor to the overall
environment. For occupational nolse exposure EPA has adopted
the elght-hour eguivalent sound level Leq(B) to quantify the
nolse levels to which personnel are exposed. For a given
personnel category, i, the equivalent 8-hour sound level may be
calculated by summing the contributions of each Jjob assignment
as follows:

(Lj/lo)

(3-1)

- R
8

There are N job assignments, the Jth job assignment corres-
ponding to &n average sound level of Ly dBA and an exposure
‘time of Cy4 hours. e

In the "lLevels Document" [1], EPA ildentifies an Laeq(8) of

75 dBA as the criterlon to protect ageinst hearing less and ,
various gradations of impact for levels exceeding these limits.

The impaet of a value of Leq(8)4 on a particular popula-

tion 1 may be quantified by a single number whiech takes into

account the value of Leq(8)1 and the number of personnel

exposed.

This number is referred to as Level Welghted Population (LWPy)
and allows differing numerical degrees of impact to be applied
to different segments of the population. The formulation of LWP
relies on the use of & weighting funetion Wh to link the
importence of acund level magnitude to the importance of popula=-
tion magnitude in asseasing overall impact.

;
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The weighting functlion W, 1s caleulated from the elght hour
equivalent sound level fer 2 particular population or personnel
category i using the following relation:

- 2
Ir Leq(3)1 is less than 75 dBA then {(Wn){ = 0.

The level welghted population for this 1th category is then
defined as,

where Py is the population in personnel category i.

The Level Weighted Population for an entire industry 1s obtained
by summing over all personnel categories 1. Thus,

LWE = D WPy (3-4)
1

The use of the LWP descriptor for nolse impact implies the
following:

1. The impact of high nolse levels on a small number of
people 1s equivalent to the impact of lower nolse levels
on a larger number of people. This equivalence is
expressed in the equatlion for the welghting function
Wp and the equation for LWE.

2. The properties of sound intensity and number of people
affected by it may be mathematically combined into &
single descriptor, LWP.

3-9
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The quantity LWPy defined for each personnel category i may be
used to rank order personnel categories 1n terms of nolse
exposure lmpact, and hence the impact of varlous personnel
clasgifications on hearing loss within an industry.

Worst case exposure estimates are calculated from the mean and
standard deviation values of the Cij and Lj used in

Equation 3-1. The worst case estimate for Leq(8)4 is

given by

Tij
[Leq(B)(w.c.)}i = 10 log,, 2: ~Er-10(EJ/10) (3-5)

where Ly = Ly + oj(for highest Ly assigned to category 1)
Ly = Ly (for all other Lj)
gij = C1y +_01 (EJ!‘LJ)
Cig = C1y (L3 = Ly)
E:LJ = § Ci@ 613

The worst case LWP values are calculated in a similar way as the
mean values, except Lgq(8)1 is replaced by Legq(8)1(w.c.)
in expression (3-2}. :

The accuracy of the estimates of the mean and worst case for the
exposure is improved each time more data are added to the data
base. Generally at least four plants are required in'the sample
for estimates of the worst case exposure to be reasonably
gcecurate. If fewer plants are used there are usually not enough
data to obtain accurate estimates of the standard deviations in
the quantities used for the wopst case estimates. In addition
to industry-wide estimates, the model is suitable for analysis
of individual plants. In thils instance the worst case estimates
should be ignored.
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Note that each noise level 1s associated with a particular type
of equipment or background which itself may be made up of
contributions from several equipment types.

3.3.2 O0QSHA Model

OSHA regulations permit a maxlmum allowable noise level of
90 dBA for 8 hours, or a daily nolse dose of unity. For expo-
sure to N different nolse envircnments the dally nolse dose dy
corresponding to personnel classification 1 1s defined as

follows:
N
c C c
d1=T'i"l' —% ...+—i-ﬂ=2fiJ {3~6)
N =1

where 013 is the exposure time of personnel category 1 to
noise level Lj.

TJ is the total time of exposure permitted at level Ly
and l1s deflned as,

- 8 = -
Tﬁ ;Tf;:§577§ = § hours for ::.J = 90 ABA (3=-7)

When the daily nolse dose exceeds unity the personnel noise
exposure 1s above the permissible level.

The equivalent eight hour socund level Leq(a)i experienced
by personnel category 1 may be derived from the daily noise dose
as follows:

L&)y = 90 + 5 log,d, = 90 + 5 [3.322 loslodi] (3-8)

3-11
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~~

The above computation methods ldentify the following important
factors.

1.

2.

Nolse levels above 90 dBA are potentiel hearing hazards.

90 dBA 1s the maximum allowable exposure for the B-hour work
day and also represents the threshold of noise. That 1s,
noise levels below 90 dBA are neot considered.

The exchange rate between level and time of exposure 1s
5 dBA. That is, for each halving of exposure time, the
allowable nolse level may be increased by 5 dBA (i.e.,
95 dBA for 4 hrs.; 100 dBA for 2 hrs., etc.).

When multiple exposures teo different nolse levels exist
during the work day, the Dally Noise Dose 1is computed by

addlng fractional exposures.
The degree of overexposure 1s indicated by the magnitude of -
the dally noise dose and in contrast to the EPA model, no
consideration is given to the number of people involved in

each category 1. Thus & category with one person exposed to

a high notse level (e.g. 110 dBA) is seen as being more

important than a category with 100 people exposed to a lower
nolse level (e.g. 105 dBA).

The results for the nolse exposure impact of an entire industry

e

G Ao e

are gquantified by adding together the total number of people
with & daily nolse dose in excess of one.

The worst case daily nolse dose dy(w.c.) 18 calculated by
replacing the quantities Ciy and Ly with the quantities

€14 ana Ly, (wnich are the same as those used in Eq.(3-5))

in Egs.(3=6) and (3=-7). The worst case eight hour equivalent
sound level [Leq(s)(w.c.)] is calculated from di{w.c.) s
using Eq.(3~8). 3 -

3-12
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3.4 Development of Models for Assessing the Relative Impact
of Equipment Types on Peraonnel Noise Ezxposure

As for the previocus section two models are developed; one based
on EPA e¢riteria and the second based on OSHA crilteria.

3.4.1 EPA Model

In Section 3.3.1 we showed how personnel categories could be
rank opdered in terms of thelr noise exposure impact. The
purpose of thils sectien 1s to derive expressions to allow a
similar rank ordering of equlpment $ypes.

We begin with Equation (3-1) which shows how the equivalent
elght hour noise level may be calculated for a given personnel
category i exposed to several different noilse environments J.
The contributlon of nolse environment j to the value of
Leq(8)1 1s defined as Leq(8)3j and is given as:

c
) 1, L,/10 -
Leq(8)yy = 10 logyg [(-73-1) 10k ] (3-9)

The noise environment LJ may be assoclated directly with a
single equipment type opr may correspond to a vackground neise
level characterized Dy several different equipment types. Thus
the contribution of equipment type n to the value of Leq(8)2

1s given by

¢
- 14 . L./10 )
Loy (8)y, = 10 log g Ii—ai 10%y )ejn] (3-10)

q in 1

where €4n 18 the contribution of equipment type n to the
nolse environment Lj (see Table 3-1). e jn has a value of
1 for equipment nolse data and a value between 0 and 1 for
background nolse data.

3-13
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The contribution of eguipment type n to the overall LWP for
personnel category 1 may be written as,

1 olPea(®) 10720
LWP, =
n " TTeqg(81,7/70]

LWP, (3-11)

The relative impact of equipment type n on the total nolse
impact experienced by personnel category 1 may be expressed as a
partial prlority as follows:

(BFP) in = LWPin/LWPi {3-12)

The relative impact of one equlpment class n on the exposure

problem for all personnel categories in a given industry is then
defined as: -

L (L_(8), r103

- n i '_TLe 18)1/10] i

10 ©¢ ;

1 LWPi i

where PIn 18 the equipment impact for equipment type n. i

The equipment impact mey be normalized to unity as follows:

NPI, = PIn/ntPIn (3-14) ;

] The PIn result allows the rank ordering of equipment types in
f terms of their impact on the exposure problem. The exposure é
| problem is defined as the existence of personnel exposed to an
Leq(B) in excess of 75 dBA. The degree of overexposure or

the amount by which Lag(8) exceeds 75 dBA 1s not taken into
account.
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The rank ordering of equipment types in terms of the impact on
overall exposure 1s also desirable and may be expressed in terms
of a new index which we willl refer to as the Equipment Expesure

Impact which 1s defined as follows:

EPI = >1: LWP (3-15)
and which may be normalized in a similar way to the eguipment
impact (Eq.3-14),

This rank ordering indicates which equipment types contribute
moat to overexposure and 1s avalilable as an output from the
computer program. The statlstical analysis in Section 6 and the
results presented in Section 5 however are based on Eg. (3-14).

If a broader assessment basis is desired such as the ldentifica~
tion of important areas rather than important equipment types

in a plant or industpry, then the same model can be used with
equipment nolse levels belng replaced with area noise levels and
personnel assignments reflecting plant areas rather than equip-
ment usage. In thls case it would not be necessapry to identify ;
equipment types contributing to background nolse levels.

3.4.2 OSHA Model

The purpose of this section i1s to derive expressions which allow
rank ordering of the impact of various equipment types on
personnel exposure, using OSHA criteria as a basis.

To begin with, the impact of =2quipment 1s considered only for
those personnel categories with a daily nolse dose in excess of
one. Thus we only consider categories k where k is a subset of
the original category list and k¥ = 1, .
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Thus Equation (3-6) may be rewritten as

d
dy = élfkj (3~16)

where K 1s a subset of 1,! 1s the total number of personnel

categories with & dally nolse dose in excess of unity, and where

As for the EPA model the noise environment Lj may be associ-
ated with one or more equipment types n. Thus the contribution
of equipment type n to the dally nolse dose dy is given by

£ (3-18)

xn = €nifky
€ng = 1 for equipment noise data and is between 0 and 1 for
background nolse data.

The relative impact of eguipment class n on the total nolise
impact experienced by personnel category 1 is written as a
partial priority as follows

(PP, = £y /dy (3-19)

The relative impact of one equipment class n on the exposure
problem for all personnel categories in a gilven industry is

defined gs: % B¢
X" kn
PI!.1 - Z -—-5-1-{- {(3-20)
k=l
3«16
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where Py is the number of people in personnel category k and
where PIn 1s the priorlty iLndex for equipment type n. Note
that the number of personnel overexposed in each category 1s

taken into account in this caleculation.

The priority index may be normallzed to unlty as follows:
NPT =PI /5 PI (3-21)

This PIy pesult allows the rank ordering of equipment types 1in
terms of thelr impact on the exposure problem. The exposure
problem 1s defined as the exlstence of personnel with a dally
nolse dose in excess of unlty. The amount by which the dailly
nelse dose exceeds unlty 1s not taken into account, although the
number of personnel involved iLs taken into account.

The rank ordering of equipment types in terms of the impact on
overall exposure, and where the arount by whlch the daily noise
dose exceeds unity and the number of personnel involved are both
taken into account, 13 also desirable. In this case the prior-
ity is referred to as the exposure priority index, and is de-

fined as:

2
EPI, = 2 1 (3-22)
k=1

This rank orderlng indicates which equipment types contribute
most to overexposure and 1s avallable as an output from the
computer program. The exposure priority index may alsa be
nermalized 1n the same way as for the priority index.

3.5 Computer Model

The computer medel evaluates the equations described previously
for each personnel category and for each equipment type

3-17
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specified in the input data. The overall results for each
individual plant are obtained and then averaged and extrapolated
to the entire industry. The results for the Sawmill Industry
{SIC 242) and the Foundry Industry (SIC 332) are presented in
Section 5 of this report. The output data of interest for the
personnel categorles are the "Level Welghted Population™
{Equation 3-3) and the "Daily Noise Dose" (Equation 3-6) for
each personnel category. Each personnel category is listed in
the computer output in order of importance, in terms of noise
exposure impact. In addition, results for the total level
welghted population and total number of people overexposed in
each industry considered are presented. '

The output data of interest for the equipment types are the |
pricorlty indices calculated using both EPA {Equation 3-13) and
OSHA (Equation 3-20) criteria. Equipment types are listed in
the coﬁputer output in order of their Ilmportance in contributing .~
to the nolse exposure problem. b

In addition, the computer model at this stage is capable of
taking into account the effect of nolse control in any specified
equlpment types as described in Appendix A. This allows the

effect of any proposed noise control legislation to be immedi-
ately evaluated. Results for an arbitrary example are included
in Section 5. The computer model automatically reduces by the
correct magnitude, background noise levels which are influenced
by equipment types for which nolse control is specified. After
noise reduction, the relatlve contributions of eguipment types
to the background level under consideration are recalculated,
prior to the calculation of the equipment priority indices,
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The accuracy of the results obtained by extrapolating average
results for several plants to an entire industry 1s discussed in
Section 6.

Proposed additions to the computer model capabllities apre
dlscussed in detall in Appendixz B, Sectlon B.3 and in general
terms in Section 7 of this report.
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Section U
FIELD DATA ACQUISITION PROGRAM

Seegtion 3.1 discussed in detall the data base requirements need-
ed to describe the personnel nolse exposure problem. Both the
agoustic and non-acoustic parameters to be measured were ildenti-
fied in general and thelr relatlionships to the models were shown
in subsequent secticns. Thils section of the report deals with
the speciflce procedures used durlng the data acquisition pro-
gram. The objective 1s to provide the usar with the required
methodology to repeat these measurements 1in other plants and

industries.

4.1 Industries Selected

Two industrles were selected for detalled analysis under this
program. These are:

1. SIC 242 Sawmills and Planing Mills
2. 8IC 332 Iron and Steel Foundries

The selection of these industries was based in part on the fa-
miliarity of the contractor with thelr operations and 1in part on
the willingness of these industrles to veoluntarily participate
in this study. -

After consultation with representatives from each industry, a
number of "typlcal' plants were selected for detailed examina-
tion. The criteria for the plant selection were as fcllows:

1. Obtaln a representative group in terms of plant size
{number of people employed and production levels);

2+ Include plants that would span the industry age; l.e.

modern plants with new equipment and processes and older
plants,

i e e b e, s kP 2
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3. Include plants that would contailn a representatlve
sample of egulpment used in the industry.

The obJective of this selection process was to obtaln the broad-
est sample of equipment and operational procedures possible, to
ensure that the industry 15 adequately described. Since the
project was limited in the number of plants in each lndustry
which could be surveyed, this procedure for plant selection was
intended to not only provide a representative sample but also to
ascertaln the minimum sample size necessary in each industry for
a desired level of accuracy (see Sectlon 6 for further discus-
sion of this subject).

Four plants in each industry were selected originally through
this method. Five additional plants in SIC 242 and four in SIC
332 were later added in lieu of surveys in other Iindustries.

All volunteer plants are aznonymous by agreement between EPA and
industry representatives. Thus, each plant is described only by

)

a numbern.

4.2 Pield Data Acquisition }

All plants In each industry were visited sequentlally by the
same survey team. An average of 8 - 16 hours i1s required for a
trained individual to complete a plant. The methodology used in
both industries was the same. As an illustration of the pro-
cedures the sawmlll and planing mill industry wlll be used;
however the steps to be followed are similar in other industry
envirconments.

Two basic types of data are required in order to fulfill the
requirements of the model as described in Section 3.1. They i
are:

4=2
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1. Airborne Nolse Data
2. Personnel Work Assignment Data

Although these data are not mutually exclusive (some must be
collected together), the procedures for the two data types are
discussed separately for clarity. When appropriate, notes con-
cerning the relationshlp between these data types are included.

4.2.1 Alrborne Nelse Data

The alrborne nolse data refers to the acoustic (nolse) measure-
ments that are necessary to describe the envircnment 1n each
plant situation. The units of measurement are the "A=welghted”
gound level (dBA) which are familiar to most indivlduals working
in occupational neilse. Both the EPA and OSHA critera (see Sec-
tion 2) use the "A-welghted" sound level as the basic descriptor

of noise.

Instrumentation

The instrumentation required for the survey 1s a Type II Sound
Leval Metepr or better. Nolse measurements are taken with the
instrument setting on the "A" scale and slow averaging.

Data Forms

Although not essentlal, 1t was found useful to develop and use
standard forms for recerding the measured noise data. The forms
suggested here are designed to allow direct conversion into
punch cards compatible with the computer program. This avolds
the need to transfer field data into the tormat required for key
punching.

The acquisition of the noise level data requires two types of
forms. These are:

4-3
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1. List of Equipment
2. Equipment Noise Data

An example of the "List of Equipment” form 1s shown in Figure
4~1l, This list allows for the orderly assignment and retrieval
of eguipment code numbers used 1n the model.

Basically, each equipment type 1ln an industry is assigned a four
dipit numerical code as shown in Figure 4-1. Thils code 1is
unigue to the equipment or background type and 1s independent of
the industry being surveyed. Thus, survey personnel need to
know which codes have been used previously. The gross descrlp-
tion of the equipment item is provided by its Generic Neme (see
column two). Thus Code 1610 describes a cut-off savw 1n general.
If no further breakdown was desired, then GCode 1610 would be
suff'iclent to describe all cut-off saws used in the industry.

Due to variations in general configuration, method of operation
or operator location it 1s desirable te further break down some
equipment items into sub-categorles. In our example for cut-off
saws & distinction i1s made in column three between circular and
chain types {change in configuration)., This same reasoning is
used for edgers to differentiate "manual" types from "automatic"
types {method of operation). Finally, the headrig illustrates
the breakdown based on operator location by identifying a
“sawyer location" and a "tail operator location". The criteria
for establishing when & Exég breakdown 1s necessary 1s basically
the noise level emissilon.

A further breakdown 1s occasionally desirable due to a signifi-
cant change in the nolse emission level between different
equipment items of the same type. This breakdown is shown in
the fourth column under the heading slze/condition. The two
moat important conditions are the distinction between the
equipment operating under either "idle" or "“operating" mode

h=4
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and the distinctlon between the equipment belng "enclosed" or
not. For example Code 1613 {see Figure 4-1) describes a
circular cut-off saw which has an acoustical enclosure and was
measured under operating conditions (while cutting).

When an industry has been surveyed previously, the "List of
Equipment" will already have been generated. JIn thils case, the
survey team would only use the existing information to ldentify
the correct code number. In the case of a new industry, enough
familiarity with the industry process is required so as to esta-~
blish the necessary categories. As will be shown later, the
model has the abllity to analyze the lnput information based on
the detalled equipment type breakdown or to combine selected
equipment types wlth the same generic name into broad classifi-
cations in order to analyze general equipment trends. Note that
equipment types with the same generic name and likely to be
included in the same general classification should be assigned
consecutive I.D. codes,

Note that each equipment type has an entry where the generic
name is preceeded by the letters "Back". This code represents

& "Background Noise Level" which is primarily generated by the
equipment in questlon. While all the other codes apply only at
a locatlon where the equipment operator 1s positioned, the back-
ground code identifies any other location usually removed from
the equipment where the equipment operation has either a total
or partial effect on the noise environment measured. Background
nolse levels are generally influenced by more than one type of
equipment and the definition and measurement of the reguired
data are discussed in detail later in this section.

The second noilse level data form is shown in Figure 4=2. This
form ls used to record the noise level measurements performed
during the survey. Figure 4-2 shows an example where the nolse
level at several locations is measured. Note that it is

4=6
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sufficlent to ldentify each measurement by the equlpment code
only. The generic description is included on the form for
convenlence only sinece the program reguires the code as the only
identification. The entries for equipment noise identify the
¢ode which represents the operator location for the eguipment
under consideration. Nolse levels are measured at this loca-
tien. The entries for background neoise identify the code which
represents the main equipment source that contributes to the
measured level. A further breakdown of the background level in
terms of the contributions from different equipment types as
shown in Figure 4-2 are also included. The procedure for con-
tributlon assignments for background nolse data is discussed 1n
detall under Nolse Measurements,

Equivalent Sound Level (Lag)

By definitlon, the Eguivalent Sound Level (Leq) is the steady
dBA level which would produce the same A-welghted sound energy
over a stated pericd of time as a specified time-varying sound.

When taking measurements of a machine operating under a specific
set of conditions 1t 1s assumed that the sound does not vary
significantly as a function of time, l.e., less than +2.0 dBA.
The assignment of separate codes to the cut-off saw used in our
previous example (see Figure 4-1) recognizes the fact that this
source generated different noise levels when 1dling or cutting.

When operating under a steady set of conditlons therefore, our
measurements will reflect closely the Leq level desired. In
practice, most nolse sources are not perfectly steady and vary
&8 a funection of time. Some eye averaging must be done to ap=-
proximate the Leg value. This 1s accomplished by observing

the Sound Level Meter display with the "slow" response selected
for a time sufficlent to establish an average value.

4=8
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Noise Measurements

This section provides general guidelines to be followed during
the nolse measurement survey. The steps provided should allew
the survey team to proceed quickly and efficlently through the
data acquisition process. The followlng of these guldelines
will alsc assure a standardized method for data collectlon.

.A
1.
! 2.
!
b
i - 3.
4
¥
¥
?
[
;
4.
:
5.
1
1
5-
B

Familiarization with the plant process and layout by
conducting a walk-through prior to commencing measure-
nents.

If' the plant 1s one continuous process the survey should
start at the beginning and follow the process from
station=to=station. If not, each area of the plant
should be completed before moving to the next one.

All noise measurements should be taken at the operator
position, except background nolse. Measurements should
be made at ear helght or equivalent.

Using the "List of Equipment" form the four-digit code
for the equipment to be supveyed should be entered on
the "Equipment Nolse Data" form.

The Lag (dBA) value for each conditlon identified (i.e.,
idle, operating) should then be measured and noted on
the "Equipment Noise Data" form. Measurements should be
taken over a perlod sufficlent to establish an average
value.

The above procedure should be repeated for the remalning

equlpment items until all fixed employee locations have
been surveyed.

4-9
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7. Background noise levels are determined by measuring an ~

"average nolise level! which can describe an area or a space
in the plant. To establish the size of the area which can
be described by a single nolse level the following procedure
should be used:

{(a) The nolse environment away from any major equipment
nolse sources should be sampled with a sound level
meter. Walkways, work benches and other employee
locations are areas of speclal interest. As the
sample survey 1s made the variation in sound level
from location to location should be noted.

(b) If the sound level at all locations is relatively
steady (+3.0 dBA) then the entlre room or area can
be described by a single sound level measurement,
providing that item (e) is also true,

{(e) If the sound level in the room or space varies in
excess of the criterion (+3.0 dBA) then the space
sheuld be sub=-divided into two, four, etc. sub-
spaces until the above criterion 1s met.

(d) In each background space or sub=-space the sound
level (dBA) should be measured and entered on the
"Equipment Noise Data" form. The equipment item
vwhich iz the most important contributor to the level
Just measured 1s determined by observation and hear- i
ing (subJective assessment). The "List of Equip~
ment" form is then referred to and the "Background
Equipment Code" which corresponds to the equipment
selected is ldentifled and entered on the "Equipment
Noise Data" form to identiry the ncilse level measur=
ed,

h-10
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Note: The background nolse at any location is the
combination of direct and reverberant sound
generated by one or more scurces of nolse. The
effect of each source at a glven position can be
determined by turning all equipment of and then
measuring the contribution of each one individually.
This, although desirable, is seldom, if ever, prac-
tical or possible. Therefore, procedures suggested
here rely on &2 subjective Judgment which must be
made by the individual performing the survey. This
subjective Judgment will be used to not only esta-
blish which equipment item 1s the most important
contributor to background noise but also to select
in some cases two more sources which are important
and to assign to each a relative value for thelr
contribution to the measured nolse. The selection
of the correct relative value 1s discussed in detall
in Sectlon 3.1 of this report. Although, on the
surface, this procedure appears very complicated and
subjeet to large error, experience under real plant
situatlons shows that accurate and consistent
results are achieved after scme Iinitlal tratning.

The "Equipment Nolse Daca" form has three sets of
entries called "Equipment Contribution to Back-
ground" following the column used to enter the Leq
measured value. These entrles are teo be used only
for background nolse measurements and are used as
follows:

(1) Identify one, two or three equipment sources
which contribute to the background nolse at
the measurement location. An easy rule of
thumb 1s to list the equipment items whlch can
be "heard" in order of importance. The ear
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be "heard" in order of importance. The ear may be

(11)

{111)

(1v)

(v)

used as a fllter to make this determination.

List the "Background Equipment Codes" for each
source ldentified on the "Eguipment Nolse
Data" (see "List of Egulpment" for correct
Codes). The Generic Name description of the
background is always the most important equlp-
ment contributor (l.e. 1630 BACK/EDGER (see
Figure 4=1)}.

If only one major equipment source is identi-
fied since it completely dominates the back-
ground, then the relative contribution should
be 1.0 dB. That is, when the egulpment 1s
reduced by 1.0 dBA, the background noise will
also be reduced by the same amount.

If all three equipment iltems appear to be
equally important, then the relative contribu-
tions to background neise should also be the
same., Since the total must add to unity, then
as a practical matter 0.4 is given to the
equipment ltem whose generic name 1s used to
describe the background noise and the remain-
ing sources are assigned each 0.3 (see Figure
4-2). Note that in the case of only two
sources, the relative contribution assignment
would be 0.5.

All other cases fall in between the two lden-
tified above. That 1s, the primary source of
beckground nolse cannot be larger than 1.0 or
smaller than 0.4. If the primary source is

412
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Judged to be twice as important as the remain-
ing two then the relative contrlbutions would
be 0.6, 0.2 and 0.2 and so on.

Note: As was explained in Section 3.1 the
objective of the background noise contribution
assignment 1s to calculate the equipment

noise exposure impacts more accurately and to
allow for reductions in background nolse when
the equipment which controls thelr level is
controlled.

4,2,2 Personnel ¥Work Assignment

The personnel nolse assignment 1s the second type of data neces-
sapry to exepcise the computer model. In the previous sectlon we
have discussed the methodology necessapy to collect the nolse
level information. This sectlon describes the procedures used
to relate worker exposure to those levels.

Employee Clasaification

The first step 1s to break down the employee force working in
the plant into categories consistent with thelr work assignments
and the manner in which they sare described in the industry.

Both of these requirements are satisfied by ldentifying "Job
Descriptiona" which are common to the industry belng surveyed.
As was the case with the "List of Equipment", a "List of Jobs"
13 developed for each industry. A five-digit job code is
assigned to each Job description as shown in the example for the
sawmill and planer mill industry on Figure 4=3. The first two
digits are the fipst two diglts of the SIC code for the industry
and the last three diglts are assigned arbitrarlly for a glven
industry. Since "job descriptions" vary sometimes from plant to

4-13



FIGURE 4,3

EXAMPLE OF ENTRIES INTO "LIST OF JOBS" FORM

LiST OF JOBS

NAME

51C CODE: 242

DATE

3/4/79

rmAGE

3 Dig.!
Job
Code

Job Description
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plant 1t 1s desirable to develop a reference list with the help
of the industry or several plants to have a consistent methodol-

OgY .

Units of Measurement

The final personnel work asslgnment description desired 1s in
terms of the time expended operating a given item of equipment

or exposed to & gilven background noise level. The units used to

describe the time pericd are percentages of the working day
whepe 8 hours = 100%. Numbers of hours (to one decimal place
accuracy) are equally acceptable in place of percentages.

Data Forms

In addition to the "List of Jobs" previously described, the pro-
cedure utlilizes the "Personnel Work Assignment" form., This form
13 shown on Flgure 4-4. The form first identifies the Job Code
which 1s the last three dlglts of the code described in the List
of Jobs. Thus each Job category has a unique number code by
which 1t 1s designated. The numbepr of personnel assigned to a
specific Jjob category are followed by the description of thelir
duties and the number of hours of theilr working day assigned to
various equipment and background noise sources. The equipment
and background noise sources are ldentified by thelr four-digitc
codes as described earlier.

Personnel Work Assignments

This section providaes the general guldelines to be followed dur~
ing the survey to acquire the personnel work assignment data.

The same procedure can be applied by elther: a) sampling each

individual worker to establish his/her daily duties or b) arriv-
ing at average work asslgnment values for varlous Job descrip-

4-15
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FIGURE 4.4 EXAMPLE OF ENTRIES INTO "PERSONNEL WORK ASSIGNMENT" FORM
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tions by discussing work assignments with the first line super-
visors. In large plants, the later method is more practical.
By experilence, the following method gilves the most consistent
results:

1. PFor each department or area the total number of employ-
ees 1s first acquired (sometimes more than one shift may
have to be consgidered).

: 2, With the help of the List of Jobs, the job descriptions

and job codes present are then identified and entered on

the Personnel Work Assignment form. As was pointed out

garlier, the Jjob designation from plant teo plant may !
vary; however in most cases, the supervisor of the area
will be able to identify the corresponding Job title
from the List of Jobs.

'” 3. If it is decided to work with the supervisor, the number
of workers in each Job category and thelr duties should
be identifled first of all and entered on the Personnel
Work Assignment form. The next task would be the
correct definltion of the dally Jjob assignments for the
plant's workforce. This is the most difficult part of
the survey since in many industries, the tasks performed
by an individual may vary from day-to-day. The degree
of variability may be reduced by remembering that the
aim of the data 1s to deacribe the long term problem
rather than the individual day of the survey. Thus,
questions such a3 a) what are the dutles of this worker
or group of workers on the aveprage (over two weeks or a
month}; b) which machines or equipment do they use on
the average; c) how often; d) what are the reasons for
day=-to-day variabilitcy? will permit to focus on the most
aceurate descriptien.
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6.

As shown on Filgure 4-4 the breakdown regulred is the

equipment or background cocde followed by the percentage

of an eight-hour day the worker elther operates an
equipment i1tem or spends in & background location.
maximum of ten individual sources can be used to

A

desc¢ribe the Job assignment. Two lines on the data form

must be used for each Job assignmént. If the second

line is not reguired a zero should be entered in Column

27 of that line.

In the assignment of time, background neoise is treated

in the same manner as eguipment sources. When the

assignment of a worker to individual equipment sources
is completed, the remainder of his working day (B-hours)

must be assigned to background nolse (when he 1s not
generating nolse but 1s exposed to other sources).

This

1s done by ldentifying the areas in which he works and
using the corresponding background nolse code measured

eaprller.

The total percentage of time must add up to 1004 if
percentages are used and 8 hours if hours and hour
fractions are used.

Supervisors or workers who do not operate any speclific
machinery will have all their time assigned to one or

more‘background location codes.

If the preceding data is acquired by guestloning indivi-
dual workers, the process 1s basically the same except
that work assignments are given for one individual at a

time.

For the same Job description (and job code) but diff

er=

ent Job assignment schedules, the Information 1s entered

4-18
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by repeating the Job code, descrlptlion and work asslign-
ment. The computer program, upon inspecting the input
data, will recognize that the same Job description
contalns different assignments and willl add a two-digit
¢ode to the above. Thus, each Job description may be
further subdivided (by the computer program) into
ninety-nine additional categories 1f necessary. This is
discussed in meore detall in Section 3 of this report.

The development of a consilstent technique for the acquisitlon of
the pergonnel work assignment data depends, obviously, on some
familiarity with the industry 1n question but more importantly,
on field experience gained in conducting these or simllar sur-
veya. The experience gained during the BBN survey showed that
individuals relatively inexperienced in thls type of work very
quickly develop the ability to consistently ask the "right"
quegtions and guide the supervisor or worker so extract the
desired infoprmation.

4-19
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Section 5
RESULTS FOR INDUSTRIES SURVEYED

In this section results of the nolse exposure analysls are pre-
sented for both the Sawmill Industry and Foundpy Industry. The
results are extrapolated from the average results for several
plants in each industry, using as a basls the ratio of total
industry populatlion to %the total population of the plants in the
sample. The accuracy of the extrapolated results 1s dlscussed
in the next sectlon. The input data used to obtain the results
are contained in Appendices C and D. The analysis results for
the individual plants are lncluded in Appendices E and F.

For the perscnnel nolse exposure impact results, the personnel
categories were divided into subcategories by the computer
program whenever two or more sets of input data, involving
different equipment types, were found for the same personnel
category. These subcategories are ldentified by an extra two
digits on the right of the three digit Jjob code, allowing a
maximum of 99 subcategories for each Job category. If the two
or more lines of data involved the same equipment types, then
the results were averaged and not divided into further sub-
categories. Thus in the following results there are two dlffer-
ent types of table for the personnel nolse exposure impacts; the
first table type presents the results for individual subcate-
gorles prepresented by a five digit code and the second table
type presents the results for each three digit personnel cate-
gory specified in the input data. The results 1in the second
table type are derived from the first by averaging subcategories
which belong to the same category and have the same fiprst three
digits in thelp five digit job code.

Similarly there are two table types for the equlpment nolse
impact and priority indlices. The first table type corresponds
to individual equipment types referred %o in the input nolse

5=1
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level data. The second table type is for general equlipment
classif'lcatlions where the results for all equipment types
belonging to a particular classification have been averaged.

The equipment types helonging to each general classification are
indicated on a separate list -- Tables 5-T7 and 5-27.

Finally an example of the effect of nolse control, for certain
equlpment types, on both the personnel exposure impact and
equipment priority indices, 1s included for each industry
considered.

5.1 Sawmlll Industry Results - SIC 242

The results presented here represent the entire industry and

were derived from data collected in nlne different plants, all

of which were selected at random. An overview of the noise

exposure problem is shown in Figure 5-1 which indlcates the -~
number of personnel exposed to equivalent eight hour noise

levels equal to or greater than the level indicated on the

ordinate axis. The results are presented in detall in the

tables to follow,

In Tables 5-1 and 5~2 personnel noise exposure impact results
are presented for each five digit personnel subcategory. Table
5=1 shows the level welghted population results derived using
EPA criteria (see Sectlon 3) and Table 5«2 shows the dally noilse
dose results derived using OSHA criteria (see Section 3).The
title at the top of the table identifies the SIC code for the
industry. One line in each table corresponds to a unique
personnel subcatégory. The categories are rankordered in terms
of the magnitude of thelr exposure impact.

The first column in each table contains a five digit code, the
first three of whiech correspond to the personnel category code o
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ENVIKONMENTAL PRUTECTION AGENLY oM JUE NU, Yois
TABLE 5-1 PERSDNNEL NUISE t£XPdsUK:c ANy Im*ACT

EPA CRITERIA

SIC CODE = 242 AVERKAGE FOR INDUS TRY NU DATES SPECLEIED
JOB 406 UESCRIPTION MO« UF  SuUND LEVEL  LiVe nTe FuPe
CODE PEKS . MEAN  WeCe REAN KaCa
21100 RILLARIGHT/GENERAL 1025z 69.7 9l.y 55030 73097
16600 PLANER SET=UP MAN 1537 109,39 113.8  4b?79 57069
22800 ELECTRICLANS 7089 B9.7  9l.9  4l272 54823
17305 GRADER/PLANEK MILL 5126 W2 8 934 40538 53c43
17306 GRADER/PLANER MILL 4100 9247  94.7 32183 39860
15102 GREEN CHAIN PULLER 3025 95.2 97.3 31530 3B27b
16702 FLANER OPERATOR 1794 10l.1 106.7  3Ub76  45L7C
13400 EDGEx UPERATOR 2819 44,3 103.3 20387 56580
16700 PLANER GPERATOR 2306 94,0 97.6 20857 29410
12700 TAIL SAWYEK 1537 2746 10340 19666  3lwl>
14000 RESAW OPERATOR 2503 92e2  Fha2 16887 24660
16703 PLANER DPERATOR 2050 93,86 a8 16056 26434
17605 LRY CHAIN PULLER 6663 B2l  Bba7 17434 19131
14800 TRIAMER WPERATOR 4357 b7e5 T34 17126 4veva 69
21200 MILLWRIGHT/SANMILL 2050 93,3 93.7 17074 17063
20203 FORKLIFT OPERATOK 45869 bbeb  9Ual logbt  zal2b
21302 RILLWRLGHT/ PLANER 766 1U2.9 1Gbas 14959 19450
20200 FORKLIFT QPERATUR S5p495 B4.5 Bbeh 133461 26333
17606 URY CHAIN PULLER 5126 8542 8Yel 13332 25307
13701 CHIPPER OPERATOR 708 L00.6 104a8 12812 17041 :
17301 GRADE RZPLANER MILL 1537 22.8  9¢aB 12191 12191
21103 MILLHRIGHT /7 GENERAL 1281 93,9 9443 11456 11909
24802 POHERHOUSE OPERATOR 3075 B7.0 904 10990 18210
‘16804 PLANER SET~UP MAN 512 Lu4.0 10747 10766 13723
17601 ORY CHAIN PULLER 3075 Boeb  B8.T 10395 14407
15400 STACAER-GREEN 3331 Boal  9Z40 10082 24146
13401 EDGER DPERATOR 3558 65¢5  93e3 9919 30191
16701 PLANER DPEKATOR 1025 93,9  97.5 G119 12932
17603 URY CHAIN PULLER 2563 6049 B340 3073 l¢ols
13703 CHIPPER UPERATOR 512 101.2 104,59 8776 11453 :
21101 RILLWRIGHT /GENERAL 1025 93.3  95.8 8557 11108 .
21503 MACHINISTS 1281 ¥led  91.3 Eo41 yoh1 :
16801 PLANER SET=UP MAN 512 100.s4 10440 8238 10774 i
21104 AILLHRIGHT ZGENERAL 1025 B2, Ybeb BILS 11929 !
14807 TRIMMER OPERATOR 1025 92,7 9247 8062 8062
16802 PLANER SET=—UP MAN 512 99.9 103.8 7928  A0bia i
14402 LUNBER D1VERTER 768 99,0  97.1 1720 9380
20101 LUMBER CARRIER DPER 2019 B5.4 878 7566 11585
14401 LUMBER D1VERTER 708 Y445 Gbeb 2301 BEa3 (-‘“*} ;
17600 DRY CHAIN PULLER 4813 6.9 8940 1240 2¢089 77 |
!
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ENVIRUNMENTAL PROTELCTIUN AGENCY boN JOB NUe LE-EL
TABLE 5-1 P ERSONNEL NUISE £XPudURE AND LPmPACT
{Cont'd)
EPA LRITE<IA
SIC CODE = 244 AVERAGE FUR LaDUSTRY MY DATES SPECILFIEU
68 J08 DESCKIPTIDN NU. OF SJUND LEYEL Le¥e WTe PUP.
CODE PEXS« MEAN Mal o AL AN nela
13801 HOG UPERATUR 812 Jue5 10Leb 7090 YoH2
12300 SANYER 4i 69 leb 57«0 7030 L7046
12101 GREEN CHAIN PULLER 23uh Bo.0 90,2 b4946 13279
13702 CHIPPER UPEKATOR 512 Fae0 1lDla.4% blba a9us
22804 ELECTRIC 1 ANY 12561 BYe2 8%.0 6435 6863
22803 ELELTRIC I ANS r -1} 733 93,7 oual4 b707
12800 QUAGSAN TAIL SAWYER al2 47.0 47.0 0e02 6202
16802 PLANER SET=UP MAM 2o6 L0640 L1098 5140 77277
L0102 Sanm]Lt SUPERYISUR Tob Fee9 93,3 6133 0456
10401 PLANER SUPERVISOR 768 4249 ¥3.31 5133 LT
. 14808 TRIMNER ODPERATOR 1025 G904 3.1 5054 B424
26108 CLEAN=UP MAN/REGULAR 912 90.7 102.3 5029 Bl7l
—~ 21202 MILLARIGHT /ZSANMILL 708 v2.7 3.2 6Q27? 045e
20201 FORKLIFT QPERATOR 1794 HOeb 30 . 24989 1036d
15403 STACKER=GLREEN 1794 abash 9¢ .7 2d41 L4079
21201 MILLSRIGHMT/ZSAMMILL 10e% 0.0 9l .86 2737 U9l
13700 CHIPPER UQOPERATOR 212 998 1l0Jd.4a D459 a7l
10402 PLANEK SUPEKRY[ISUK 102% 9.9 9i.0 5422 7022
14802 TRIMAMER UPEKATOK 768 Yl.8 9,4 5397 7964
10101 SAMMILL SUPERVISUR 760 Glet I o 8 5310 bllh
14404 TRIMnER UPERATOR 768 Ylats 93,0 %300 171%
23303 CARPENTERS 10eh d9.2 0.1 2173 "830
. L4503 GREEM CHAIN GPERATOX 1537 DOed 91.0 2054 4803
15100 GREEN CHAIN PULLER Lo37? 50a2 1.0 2054 G803
15500 STICKEXRMAN=GREEN 2050 bé,9 90 .7 5044 12023
19100 SPECIALTY RESAW 0UFF8 312 ya4a. 7 97 .9 4950 6709
11701 ULECK SCALER 912 LEPYE Y- 4062 4429
16100 UNSTACKER=DRY 1025 bdek 9eal 4021 7471
10103 SAWAILL SUPERYISOR 512 3.9 Y e 45873 4763
24502 UILER 5l2 91,9 94,3 4583 4763
13802 HOG WPERATOR 512 Gleh 4.5 4359 4373
17304 GRADER/PILANER MILL 2306 b3.7 Bo.8 43231 10906
21301 RILLWRIGHT /PLANER 708 90.0 91,8 4325 S454
17604 DRY LHAIN PULLER 1325 Bl.9 92.0 4291 H784
24501 QILEA al2 Y43.3 93 .8 428 9554
10400 PLANER SUPERYISUR 768 Y49 93.9 w272 LY-1-1-]
23300 CARPENTERS 9l Yiel 9340 4210 4416
12301 SAMY=X ues 7.8 af b 4180 4180
20100 LUMBER UCaRRIER OPER 23086 63.% duaed 4170 1el%
) 18900 TRANSFER UPERATOK 760 6947 1U2e0 4147 173le

5-4(a)
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ENYIRKONMENT AL PRUTECTION AGENCY

cuM Jlo Nua Y635

TABLE 5-1 PERSONNEL KulSE EXPUSURL ANJ 1mPACT

(Cont'a)
EPA CKRITExlA
SIC CODE = 242 AVERAGE FUR INDUSTRY
JOB JOB UESCRIPTION NO« DF SJUND
CODE PEXKY REAK
26501 LABURER 512 G2.4
2bbl2 HELPER 2l2 9248
20204 FORKLIFT OPERATOR 12ul Hbel
13300 SLAE sUARD PULLEK 512 G249
22801 ELECTRICIANS 512 9245
10104 SAWMILL SUPERVISOR rf-y- 89,0
14302 UNSLRAMBLE OPERATOR 912 2.0
24401 FILEKS 5068 dle2
21102 MILLWRIGHT/GENERAL 512 9lae3
15501 STICKERMAN=GREEN lzol 5.2
10100 SAMmMILL SUPERYISUR ale ¥1.0
24400 FILERS 512 0.9
16200 UNSTALKER PuULLER 2050 néas9
26202 CLEAN=UP MAN/DOAN Tm 108 o8
12000 CUT=UFF SAm QPERATLR i Juet
14803 TRIMMES UPERATOR 7608 875
2610l CLEAN=UP PMAN/REGUL AR sl2 90.3
19000 SPECIALTY RESAW OPER 2h6 ' YY)
19102 SPECIALTY RESAHW UFFb 512 %0 .0
15402 STACKER=GREEN 126l 4.5
26600 HELPER 1537 biad
24500 LILEK 512 49,0
16102 UNSTACKER=DRY 512 Y44
26103 CLEAN=UP MAN/REGUL Ak “12 89a2
23801 PIPE=-FITTERS 51¢ 9.2
136803 HOG UPERATOR ¢56 ¥o.0
19001} SPECIALTY RESAW UPER 256 F4.6
1910% SPECIALTY RESAHWH OFFH 256 G4.b6
20202 FORKLIFT OPERATUR 708 toald
15901 TRANSFER OP:ERATOR 512 Bd.8
18200 TALLYMEN 768 Bos2
17901 BAMUER OPERATOR 512 68406
14100 CHECKERS 1537 . B2e.8
18500 fRIPSAM OPERATOR 256 'L
16300 GRADER/SORTING CHAIN 512 dlan
16201 UNSTACKER PULLER 768 Bbal
L4400 LUMBER DIVEKTER 256 4345
19002 SPECLALTY RESAW OPER 512 tt.0
23302 CARPENTERS I'$-1-] ¥d.3
L4805 TRINNER UPEXKATDR . a2 Bl.7
S5=4(b)

e L e A -

LEvYEL
Halas

9.6
95 .0
89.*
93.2
CLPL
90.3
95,5
Hbal
91.6
9l.3
9la4
91.3
89,0
9).9
9240
9.7
Gla.4
1063.1
Gla4
90.3
87.2
G0k
90.1
905
90a.1
10040
100.4
100.4
-1-39 -]
103.6
93.0
89.7
85.5
9% .0
Y2l
Bb.8
99 .7
90.8
93.7
959

N

DATES SPECIFIED

LEY.
REAN

4082
4062
3929
1924
390y
3748
3703
3411
3405
1315
3z99
3247
3217
3l49
3109
3005
2996
eIl
4863
F3-¥4
eo07?
é734
2040
£5946
2584
2560
Labh
Zub4
2443
2433
241l
2368
2359
2313
£310
2305
2203
£lbh
2134
2u75

Wla PUP.
Hela

5431
5431
bbb?
LyLe.
5327
4521
S3bo
10492 .
3048
bo0%
FELY]
33498
10084
hobb
31965
bed9
Anb4
5062
31452
Th4s
2¢ll
Ca4
2917
3071
91y
4el4h
4123
4123
3045
10460
05l
T2
“£17
2313
3735
Jobs
2756
3210
2e¢3b
»6l1l

e s e g
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ENVIRJNMENTAL PRUTECTION AGENLY

HaN JUB NU.

TABRLE §5-1 PERSUNREL NUISE cXPuduke AND IMPALT

(Cont'd)
EPA CRITEAIA

SIC CODE = 242 AVERAGE FOR INDUSTRY

J08 JOB UESCKRIPTION NU. OF SUUND
COCE PERS » M AN
14801 TRINAER UPEKATOR 311 9248
11700 DECK SCALER 5l2 Ble5
26105 CLEAN=UP MAN/REGUL AR F41-1 Y2ab
23301 CARPENTERS 258 2.5
26603 HELPER 256 92«5
18202 TALLYMEN 1025 537
18600 RIPSAan OFFBEARER P37 920
13800 HOGC UPERATUR 296 2.0
24801 PONERHOUSE OPERATOR 708 d4e7
244800 POXERHOUSE UPERATOR 7ol SHhab
22802 ELECTRICLANS Zhe Yl.l
14301 UNSCRAMBLE UPERATOR 512 Bbal
18201 TALLYREN 912 B&.0
L5404 STACKEK=UREEN u12 Boa5
17302 GRAGER/PLANEK MILL 2306 B3.4
15600 UNIPAL UVFERATUR wl2 B2a4
15%03 STICKERMAN=GREEN 512 895.4
16001 KILN OPERATUR 5L2 2.3
2b504 LABQORER 256 0945
23800 PIPE-FITTERS FL T DYk
1946400, MOULGER FEEUER 254 49,3
14500 GREEN CHAIN UPERATOR 512 5.1
14502 GREEN CnAIN UPERATOM 512 4.9
261l0% CLEAN=UP MAN/REGULAR 256 tde9
15502 STICKERMAN~GREEN 512 04,7
24402 FILERS Léul BUL9
11403 DEBARKER OPERATOR 456 83a.l
17300 GRADER/PLANER MILL 2%6 B8.0
26503 LABOREK ¢a6b 57.8
21600 SHOQPmAN/GENERAL L1 o
15204 TALLYMEN P41} B7a5
19601 MOULUER FEEDER 4l ale?
26100 CLEAN=UP MAN/REGUL AR 294 87.3
11101 1L.OG CARRLER OPER 256 87.0
26200 CLEAN=UP mAN/DOAN TM '4-1.] B87.0
17902 HANDER UPERATOR al2 53.3
17903 BANDcR UPERATOR 708 tla.?
2nloz LLEAN=UP MAN/REGULAR 256 L]
lb301 GRACER/SURTING ChAlN 256 6.0
19700 MOULUEK UFFHEARER 768 3L.3

S=4(c)

LEYEL
“. c.

35423
2.9
LEY.}
99 4
5 a4
92.0
925
B7.7
Bl.b
91 a4
90«6
92 .0
9iel
Ge o4
bo a3
9l.4
44 .8
B745
174
943
8346
B3 ek
372
9042
856
1. N
Y441
LRy
83.9
9.4
Bbeb
89 .2
67 .0
B9.9
84.9
82+9
H= .0
I‘:).z

G632

NU DATES SPECIFIED

LeVe nie
MEAN

20135
P T+FA
1974
14954
1994
1425
Le%l
1451
1798
1779
Lab58
lolh
L1551
1402
L3gy
1397
1393
136l
L3448
1331
lile
131l
LZn0
L242
1201
1131
L10e
L0682
1046
L1030
L003
969
965
4921
41
689
459
413
779
771

PUP
HeCo

Lb4t
3924
2452
PE-1.%)
P1-1-E)
4n4?
1651
19586
3111
3045
1231
3114
3943
3311
1936
etk
KT
24935
Li48
1331
1318
23717
I4-1-E}
1295
2975
1594
L1l0b
2333
1370
L23#4
1396
2347
1485

921
L2245
Lihb
1185
LuB?
1479
FFLL



EMYIRONMENTAL PROTECTION AGENCY bdN JUB NU. G635

TABLE 5-1 PERSONNZL NUISE EXPuSUR: ANJ InPalT

(Cont'd)
EPA CRITExIA
SIC CODE = 242 AVERAGE FUR INDUSTRY NU DATES SPECIFIED
JO8 JOB LESCRIPTION NU. OF SJUND LEVFEL LEve 8Ts FUPa

cooe PERSa MEAN Heloe nEAN NeCa
lsl01 UNSTACKEK=DRY 296 Bbal bba l 768 1421
21300 MILLWRIGHT /PLANER 296 956 Bbe? 720 879
15401 STACKER=-GREEN P31 Haa0 87 .9 639 1060
17602 DRY CHAIN PULLER PET 5.0 B7 ok 638 YHO
17303 GRADL R/PLANER MILL 256 E49. b Bbeb 596 sb0
14300 UNSCRAMBLE UPERATOR 2456 bhad Hbal 574 795
14501 GREEN CHAIN DPERATOR 296 B4a43 Bo.0 551 725
16003 KILN OPERATUR 256 b4al 64,0 517 517
12701 TAIL SAWYER Z2he Bla8 873 390 945
16002 KILN DPEKATUR &b ble? by.0 37y 1ehe
16000 KILN UPERATUR 1025 THae? th40 349 2h42
L1404 DEBAKKER OPERATOR 2050 17.0 di.b 334 3819
26502 LABURER 256 Hle9 Bhab 301 87
l31c0 GANG SAW OPEKATOR 1025 i1a4 74.2 p3i].) 455
11405 DEBARKER OPERATOR Sl Jde3 85 .0 138 1290
11401 DEBARKER ODPekATOR blé 77. 4 Bae2 103 io81
11402 DEBAKKER OPERATOR 512 77.5 B1.9 78 1011
15103 GREEN CHAIN PULLER 912 760 7540 12 12
14001 RESAH QOPERATOR sl2 €725.0 <7340 0 0
L1400 UDEBAKKER OPERATOR 512 £75. 0 79,8 1] 292
20701 RAILCAR LOADER 2819 €75.0 743 0 1318
21900 MACHINISTS 5l2 {7540 757 0 175
11406 UEBARKER OPERATOR 512 75,0 <€73.0 0 1]
21902 MACHINLISTS 2050 €150 <74.0 0 0
22300 RECHANICS 2050 75,0 <75.0 0 0
10700 POND SORTER 1537 $75.0 «£73,0 0 0
10800 LG SURTER 512 €750 <€75.0 0 1]
11100 LOG CARRIER OPER 256 £75.0 <K75.0 0 0
16004 KILN OPERATUR 7ol €7340 <K75.0 o 0
1?7900 BANDER OPERATOR 512 75.0 <K72.0 0 o
168203 TALLYREN 1537 €75.0 <£7%.0 o 0
20700 RAILCAR LODADER 512 €75.0 <£75.0 /] 1]
21700 HELDER 2 56 €75.0 «€75.0 0 c
21901 MACHINISTS 1025 €12.0 <72.0 ] o
22301 MECHANICS G494 15,0 <72.0 0 0
24403 FILERS 1537 €75.0 <75.0 v} 0
26201 CLEAN=UP MAN/DONN Tmn 10Z5 £15.0 <€73.0 o 0
26500 LABOKREK ’ 51é €15%.0 <7%.0 4] 0
26601 HEL PER 2928 €72.0 €72.0 0 4]

S=4(d)

et e e e g 4 R
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ENYIRONMZINTAL PRIUTECTLION AGENCY BN JUuB NUe CTE)

TABLE 5-2 PERSUNNEL NUJISE EXPUSURE ANJ InralT

THRESHOLD LEVEL = 40,0 JBA

8=rR PERMISSIBLE LewEL = 0.0 JsA

EXCHANGE RATE = % LA
SIC COUDE = 242 AVERAGE FOK INLUSTRY Md UATES SPECIFIEU

J08 J08 YESCRIPTIGN MU« OF 5UUND LEFEL DAILY mulSe LOSE

CO0E PERS AE AN Nale MEAN Hala
16800 PLANER SET—UP MAN 1937 lUde% llcol 12.74 2l.38
16803 PLANER SET=UP MiN 2ot 13243 Ll0>.8 be52 B.98
16804 PLANER SET=UP MAM 512 1005 L0543 4.28 tal5
13703 CHIPPER UPERATOR 912 10043 103.Y 4419 bab2
13701 CHIPPER WPERATOR 76y 9.0 104.2 3450 balh
16702 PLANER UPERATOR L7794 9749 l0ca2 2.98 Yehh
12700 " TAIL SAmYER 1537 Y7.6 L0347 2.0 bebb
12800 QUADSAN TAIL SAAYER 512 47a.0 97 .0 2enh 2ok
21302 AILLWRIGHT/ZPLANER 708 Jo.7 L0).5 2493 4.26
19000 SPECLIALTY RESAN QPER 256 Jbe® 1031 FPLY ] belb
13801 HOG JUPERATUR h1z2 - vd e d 2430 3,40
13702 CHIPPEX UPERATOR 212 ¥4 93.7 2aldb 3.3%
15402 GREEN CHalIN PULLER 304y 3%.1 Y47+ 3 2407 cs 0
16401 PLANER SET=uf MAN b12 4540 97t 1.99 2439
14402 LUMBER UOLIVERTER 768 4.9 v5 .9 1.97 £ab2
19100 SPECIALTY RESAW UFFB u12 4447 94 o9 1.91 2498
13700 CHIPPER UPERATOR 512 Y443 97«2 Labl 2el2
18560 RIPSaM UPERATOR £506 3440 G4.0 1.7% La74
15700 PLANER OPERATOR 2300 440 3745 le74 283
19001° SPECIALTY RESAW OQPEx 296 F4.0 99,2 1.73 358
19101 SPECLALTY RESAW CFFb 246 F440 9442 l.73 3.58
11701 DECK SCALER 512 3ie 99 .2 1.72 L.40
16703 PLANER OPERATOR 2050 Yia7 Iveb lab8 2e51
14701 PLANER UPERATOR 1025 9447 97.3 Leb? 2.74
14401 LUMBER DIYERTER 764 4346 9347 lebb 2a20
14400 LUMBER WIYEKTER 256 7343 §2.7 1.63 2l 20
13802 HOG UPERATUR 512 43s3 442 Lab7 La79
24501 OILER 512 33la2 93 .1 lebs a3
21101 RILLWRIGHT /GENERAL rudh 132 9741 la%t 03
10103 SAMNMILL SUPERYVISGR 212 340 9344 lab2 l.60
24502 OILEN hl2 93.0 344 1.52 l.60
21103 MILLWRIGHT/UENERAL 124l 3340 93 .4 1452 L.60
13400 EDGEx QPERATOR 2819 9340 10245 1452 3404
13807 HOG JPERATUR 296 33a0 95 &7 la b2 3432
17301 GRADER/PLANER MILL 1937 y2a8 a8 1s48 Ladn
1730% GRADER/PLANER MILL 5128 128 93 ek la4? dall

5-5
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ENVIKONMEWTAL PRUTECTION AGENCY BoN JUB Nie Yt 35
TABLE 5-2 PERSONNEL NUISe EXPUsURE ANL IMPACT
(Cont'd)
THRESHULD LEVYEL = 90.0 udA
B=—HR PERMISSIoLE Ltv¥EL » 90,0 DBA
EXCHANGE RATE = 5 Yua
SIC CODE = ¢w2 AYERAGE FOR INUUSTHY NU DATES SPECIFIED
J0B JOB OESCKIPTION Nie OF SUUND LEVEL DAILY NulSc bLOSE
LODE PEKS . AEAN naCe MEAN HaCo
17306 GRADER/ZPLANER MILL 4100 32.7 Y447 leat 1.91
21200 MILLWRIGHT/ZSAWMILL 2050 Ylab Y2a9 La#3 1.50
26105 CLEAN=UP MAN/REGULAR 256 2.5 G4.b 1.43 l.88
13300 SLABE BOARD PULLER 512 4245 9342 1.41 Labb
22803 ELECTRICIANS 768 92a5 9248 ladl lo4s
23302 CARPENTEKS 256 32.5 98 1.41 leats
21104 MILLWRIGHTZGEMERAL 1045 3243 Ghal 1.38 Za33
14302 UNSCRAmMBLE OPERATOR 512 Y2.U Ys.5 l.32 2el3
18600 RIPSanW OFFBEARER 256 Y2,0 Y9¢.0 1.32 le32
10102 SAMMILL SUPERVISUR 768 92.0 24k 1.32 1s39
10401 PLANER SUPERVISOx 708 Y240 ¢t La32 le39
23300 CARPENRTERS 512 52.0 Y2e 4 1.32 la35
164801 TRIMMER UPERATOK 2o Fle9 Ya b 1.3t L.88
L4802 TRINMER UPEKRATOR 7ab 9i.7 94,7 lai7 1492
22801 ELECTRILIANS 512 I1l.7 94,0 l.27 la75
26501 LABOKER 412 $i.7 G440 1.27 le?%
26602 HELFER 212 91.7 94,0 1.27 1. 75
23301 CARPENTERS 296 1.7 Y40 1.27 la75
26603 HELPEK 256 1.7 Gu,0 Le2? 1.75
20106 CLEAN=UP MAN/REGULAR 812 1.5 9544 1,23 2all
14804 TRIMMER UPERATOR 168 Yla2 Y447 1.19 La®2
16802 PLANER SET=UP MAN bli2 Y1a2 9542 L.15 205
14000 RESAN DPERATUR 2563 Ju.? 93.1 lell la54
21202 MILLNKIGHT/SAWMILL 708 JULT7 9L.1 1.10 l1a17
10101 SAHMILL SUPERVISGR 7608 w0.b 91.7 1.04 L.27
13800 HOG LGPERATOR FE-1.1 0.1 EHIPY 1.02 1«08
l4d07 TRINKER UPERATOR 102 4040 9U.0 1.00 le QU
21903 MACHINISTS 1281 €30.0 <930 Da%b Da96
21102 MILLWRIGHTZGENERAL ble <Y0.0 <900 D88 Va9l
22802 ELECTRILIANS FEY) <90.0 <9D.D Oou8 Ue9l
26101 CLEAN=UP RAN/REGULAR al2 35040 9041 OB Le01
1p100 SAWMILL SUPERYISOR hi2 (0.0 <3D.0 0ab2 JeBo
24400 FILERS 512 <9Ua0 - <D0 Oali2 VeB6
15900 TRANSFER UPERATUR 768 €30.0 10440 Oed0 bs95
10400 PLANER SUPERVISOR 768 $Y0,0 <90.0 0460 Ue 92
17302 GRADER/PLANEK MILL 298 <y0a0 ) ok De74 1086
5-5(a)
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ENVIRONMENTAL PXUTECTION AGENCY

51C CODE = 242

408
CODE

21201
21100
22800
10402
21301
14808
26504
154901
23801
23303
23800
171901
10104
26103
21600
26503
19600
11403
22804
24500
12000
21300
2uloe
26104
17604
18204
16102
26200
10700
10800
11300
11101
11400
11401
11402
L1404

TABLE 5~2
(Cent'd)

THRESHOLD LEVEL
4=HR PERMISSIBLE LEVEL = 9U.0 DEA
EXCHANGE RATE

JOB UESCRIPTION

RELLWRIGHT /SAWMILL
RILLWRIGHT/GENERAL
ELECTRICIANS

PLANER SUPERY SOk
BILLARIGRT/PLANER
TRIMMEK UPERATOR
LABOKER

TRANSFER OPERATOR
PIPE~FITTERS
CARPENTEIRS
FIPE=-FITTERS

BANDeR UPERATOR
SAHMILL SUPERYISUR
CLEAN=UP RAN/REGULAK
SHOPRANZGENERAL
LABORER

MOQULUER FEEDER
LDEBARKER OPERATOR
ELECTRICIANS

QILER

CUT=UFF SAm UPERATOR
MILLHRIGHT/PLANER
CLEAN=UP MAN/REGULAR
CLEAN=UP MAN/REGULAR
DRY CHAIN PULLER
TALLYNEN
UNSTACKER=DRY
CLEAN=UP MAM/DOAN T
POND SORTER

LOG SO0RTER

LAOG CARRLER DPER

LOG GAKXKLER OPER
DEBARKER OPERATOR
DEBARKER QOPERATIR
DEBARKER OPERATOR
DEBARKEA OPERATOR

M. OF
PERS .

1025
10252
16a9
1025
708
i0es
¢96
51
512
1025
56
Si2
7ol
hl2
2ab
254
296
'4-1-)
lebl
512
512
I3-1.]
2h6
£90
loas
256
512
ih6
137
12
t96
P31
LN
51
512
2Us0

e 8 00 g i A S A ot e

PERSONNEL NOLSE EXPusumt ANJ [mPalT

= 90406 JBA

= b ubA

AVERAGE FUR ImDUMTRY

SUUNY
NEAN

€30.0
<40.0
£30.0
£90.0
<9040
<940,.0
400
CH0 WU
(YU .0
€90.0
<40.0
SYUL U
<00
YU
{90.0
<400
<300
C70.0
£30.0
(Y0
CHUa0
KH0.0
(Y00
3040
9040
(Y00
{9040
(3Ual
<900
{Y4ual
<4040
(¥Ua0
<9U.0
LU0

5=5(b)

LEVEL
".cl

93,0
€93,.,0
€33.0
<90 ,0
€90.0
Q0.5
<9).0
10L.0
€9).0
€9 .0
£9J .0
£90.0
<9y LU
90,0
€930
43,0
<90,0
C9l.0
(4 B INT]
<900
€92.0
€923.0
<G00
<9u.0
€940
<9040
€91.0
<G0.0
9240
<340
<90.0
<9uel
€93.0
<9U.0
€90 .0

BLuM JUo Nuas

¥&3Y

NY UATES SPECLFIED

DALLY NUISZ DOSE

ME AN

0.73
Q.72
0.72
0.71
0.71
Catt
Dt
0.57
055
Dao5
Qeb2
0,50
049
Qe49
"R T
Qa4al
Ga%0
0.39
0.39
Q.38
0.38
0.31
0449
Q.27
Dac
0.2¢2
Dadl
Q.00
0.00
Q.00
0,00
0.00
Q.00
0.00
0. 00

Hal e

0«90
Va4
D94
Ue 94
Jel%
L.07
Q0«44
4a.90
Det&s2
Vel
0ae52
0a29
[Py -14)
UebQ
De5L
Uedb
040
Ve 39
Je42
Us45
Ueb2
Uedb
Uae38
Ua29
Ue39
0.39
Ualb
De29
Va0

el

Je0

0.0

Vel

Va0

val

Lald



P

ENVIRONHENTAL PRUTECTION AGENCY

SIC CODE = 242

J08
COoDE

11405
11406
11700
12300
12301
12701
13100
13401
14001
14300
14301
14500
14501
14502
14503
14800
14803
14805
15100
15101
15103
15400
15401
15402
15403
' 156404
15500
15501
15502
15503
15600
16000
16001
16002
16003
100049

[TE PRI TR LI INC TR Rttt

TAEBLE 5-2
{Cont'd)

THRESHOLO LEVEL
B=HR PERMISSIBLE LEVEL = 90.0 uJua
= 5 UbA

EXCHANGE RATE

JOB UESCRIPTION

DERBARKER DPERATOXK
DEBAKKEK OPERATUR
VECK SCALER

SAHYER

SAHYEK

TAIL SAWYER

GANG SAM OPERATOR
EDGEK UPERATUR

KESAn UPERATOR
UNSCRAMBLE OPERATODR
UNSCRAMSBLE UPERATOK
GREEN LHaIN OPERATUR
GREEN CnAlN DPERATOR
GREEN [HAIN DPERATDK
GREEN CHAIN OPERATOK
TRINNER UPERATOR
TRIMMER UPERATOR
TRIMNER UPERATOR
GREEN CHAlN PULLER
GREEN CAAIN PULLER
GREEN CHAIN PULLER
STACRER=GREEN
STACKER~OGREEN
STACKER~GREEN
STACKER=GREEN
STACKER~GREEN
STICKERNAN=GRKEEN
STICKERNAN=GREEN
STICKERMAN=GREEN
STICKRERMAN=GREEN
UNIPAC UOPERATOR

KILN UPERATOR

RILN UPERATUR

KILN OPERATAR

KILN QPERATUR

KILN UOPERATUR

T e Rl g e Cr s Ul pa e e s

PERSONNEL NUISE EXPU>URE ANU IMPALT

= GU.lb JdA

AVERAGE FUR INUUSTRY

MO. OF SQUND
PEKS. NEAN
512 <30,.0
512 <Y90.,0
sl <Y0a0
LY-Y-%4 CH0. 0
1025 <90.0
r31 C9de0
1045 90,0
3568 €40, 0
512 <90.0
258 <30, 0
SLe <il,l
512 <y0.0
£56 <70.0
512 Cvi.0
1537 €30,0
4357 <90.0
708 CPp.0
512 €30.D
1537 L9d.0
2ius €v0.0
L {¥0.0
3331 0 U
256 30,0
le0l €30.0
1794 <500
12 F0a40
2050 <Y0.0
1281 C30.0
%12 €930.0
2 <9040
512 CylaD
1045 {dda0
5le <$0.0
¢ 56 LY. 0
256 <30.0
768 C¥Qe0
5-5(c)

LEvEL
HeCo

<%) .0
€Fia0
9.5
<F2.0
<93.0
<30a.0
C2Ga0
Vel
<9340
€90.0
QUa
€950
<9lal
CPuaD
1.0
F4a9
Goa 0
Y549
91.0
<93.0
93,0
Fieh
50.0
€300
9.7
£90.0
CHue0
Fueb
€9J.0
Gla0
K90.0
<9).,0
<90.0
<93 .0
£P2.0
K31.0

e iy Yk e e

BoN JUL NUs

~
Y30

Nu DATES SPECIFIEU

DAILY NUISE DOSE

AEAN

0,00
Dasu0
D00
D.00
0.00
0,00
0. 00
0. 00
el
0.00
0.00
0.00
Ga U0
0. 00
0.00
.00
0. 00
D.00
0.00
000
0,00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
Ce 00
040D
Ve 00
0400
0.00
0. 00
Ra00
Ds 00

Haloa

U0
0.0
latl
0.0
(al
0.0
Uel
Le4d
bs0
Vel
L.03
Oab? r‘.\‘ .
Ca.C
UatsD
Lel#
la.98
2alb
dad?
lala
Ga.91
dald
la2l
Uel
0a77
Lot
0.95
Ue94
112
Cablh
1.2%
Ul
Dal
Ba72
0.0
VaG
D0

i By e et ey e



e A gt e ARl kot i . R AT ST b T L

ENVIRUNMEMTAL PROTECTION AGENCY oeN  JUY NU. Yo3n
TABLE 5-2 PERSONNEL NUISE ExPUSURE AN [M2aACT
{Cont'd)
THRESHOLD LEVEL = 90,0 JnA
8=HR PERMISSIBLE LEVEL = 90.0 J)BA
EXCHANGE RATE 2 9 UBa
SIC CODE & 242 AVYERAGE FUR INUUSTRY NU DATES SPECIFIED
408 408 UVESCRIPTION NUs OF SOUND LEFEL DAJLY NulSt ULUSE
CODE PERS . REAN Hela MEAN haeCo
15100 UNSTACKEX=DRY luzs CiJa0 9.1 0,00 La33
16101 UNSTACKER~DRY [T.] 7040 <90.0 0,00 04953
16200 UNSTAUKER PULLER 2U 50 CHIUal <92,0 0.00 Jal
16201 UNSTACKER PULLER 764 €900 <9Ua0 0.00 UaeH3
) 16300 GRADER/SURTING CHAIN 512 v .0 92.1 0.00 133
16301 GRADER/SORTING CHAIN 250 €040 <«<Y3.0 G.00 Ua9)
172300 GRADER/PLARER miILL 256 <3040 Waael 0,00 La76
173013 GRAUER/PLANER MILL 256 €IV 0 <€HJa0 Va0 val)
17304 GRADERZPLANER NILL 2306 CH0a0 <9).0 0400 Qa0
17600 DRY CHAIN PULLER 4613 <5040 <90.0 0.00 Del
Py 700t DRY Cralm PULLEK 307s YUl <93.0 D.00 0.0
" 17602 DRY CHAlm PULLENR 256 <9040 <90.0 000 Va0
17602 LDRY Chalm PULLER Ve-1-¥/ <3040 <9340 0,00 0«0
17605 DRY CHAIN PULLER 6863 <00 <40.0 0.00 a0
17608 DRY CHaim PULLER 5128 3040 <9040 0400 Ua0
17900 BANDER OPERATOR 812 C3Ue0 <£90,.0 0400 0.0
17902 BANDER UPERATOR 512 9040 <9040 0400 Oel)
179013 BANGER UPERATLR 768 e <4D,.0 0.00 0.0
18100 CHECKRERS 1537 940 <H0.0 0,00 0.0
18200 TALLYREN 768 3040 3.0 0.00 La52
13201 TALLYNEN 512 £Fda0 923 0400 La37
18202 TALLYNEN LoZ5 {900 <90,0 0.00 Uas0
18203 TALLYMEN 1537 C90.0 <9040 0.00 Da0
19002 SPECLALTY RESAW DPER 512 900 90,8 0.00 L.l12
13102 SPECLALTY RESAM DFF6 512 <9040 Qi 0400 La22
196401 MOULODER FEEDER 92 €90.0 <£90,0 0.00 Da0
19700 MOULDER UFFHEARER 708 CF0e0 <9040 0a00 Dat
20100 LUMBER CARKIER DPER 23u6 €900 <92.0 000 Va0
2010} LUMBER CARRIER UPER 2419 €300 <9040 0.00 0.0
20200 FORKLIFT OPERATOR 5895 CT0aG <9040 0.00 Datr?
20201 FORKLIFT OPERATUR 17?94 C4Ua 0 9042 0.00 l1.03
20202 FORKLIFT QPERATDK 748 €900 <9040 0.00 Debl
20201 FORKLIFT GPERATOR 4589 CF0 a0 902 Q.00 L«03
20204 FORKLIFT OPERATDK 125l CUa 0 <33.0 Q. 0C Qede
20700 RATLLAR LOADER 512 90,0 <HJLU 0.00 be0
20701 RalLCaR LOAUER 2819 $F2eQ <£97.0 0.40 Vel
R
'
B=5(d)
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ENVIRUNMENTAL PROTECTION AGENCY BN JO0b MGe 9635
TABLE 5-2  FERSUNNEL NOISE tXPUsUKE ANuU [MPALT
(Contt'd)
THRESHOLD LEVYEL = Gu. 0 JHA
8=HR PERMISSIBLE LEVEL = %UeD DBA
EXCHANGE RATE = 5 UpA
SIC GODE = 24¢ AVERAGE FUR IwUUSTRY NU DATES SPECIFIEU
JOB JOB DESLRIPTEQN NO. OF SOUND LEVEL  DAILY NUISE LDSE
LODE PEKS . MEAN  HsCe MEAN Wela
21700 WELDER 296 90,0 €93.0 0,00 0.0
21900 MACHINISTS L 30,0 <9040 0. U0 0«0
21901 HACHINISTS 1025 KW0.0 <9040 0.00 Ua0
21902 MACHINISTS 2050 90,0 €9Da0 D.00 0e0
22300 MECHANKICS 2050 CY0a0 <9D,0 D400 0.0 ¢
22301 RECHANICS 844 <Y90.0 <90.0 0.00 Ue0
2A4D1 FILERS 3548 <90e0 <9240 0.00 0.0
24402 FILERS L1261l €900 <9Le0 0D.00 Ual
24403 FILERS 1537 <90.0 <€9).0 000 Ua0
2AB0D POWERMOUSE OPERATOR 768 300 <¥0a0 0.00 0.0
24801 PONERHUMSE OPERATOR 768  <30.0 <90.0 0.00 0.0 3
24802 POMERHAUJSE QPERATOR 3075 <9UsD <FUU 0.00 ve70 M
26100 CLEAN=UP MAN/REGULAKR 2586 €90.0 <€303.0 0.00 D33
260201 CLEAN=UF MAN/DOnMN Tm 1025 CY0.0 «9Ua0 U.00 0.0
26202 CLEAN=UP MAN/DODAN Tm 768 KH0e0  9Ie9 0.00 Lol4
¢b502 LABORKER 411 €30.0 <90U.0 000 UeD
20600 MELPER 1537 CH0.0 K9ua0 0. 00 Uebl
26601 HELPER 256 €90.0 <GFJ.0 0.00 Va0
i
|
f
k,/*i
|
5-5(e) ?
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Report 4535 Bolt Beranek and Newman Inc.

used 1in the input data. -‘The last two digits have been added to
separate out personnel who belong to the same personnel category
(represented by a three diglt code) but who have Job assignments
involving different equipment types.

The second column labeled "job deseription" L{s a brief 20-letter
description of the three-digit Job category from which the
subcategory was derived. The next column indlcates the number
of personnel to be found in the subcategory described in the
previous two columns.

The fourth and fifth columns labeled "sound level" correspond to
the mean and estimated worst case equivalent elght-hour sound
levels for each subcategory. The equivalent elght-hour sound
level i1s the continuous sound level which would result 1in the
same exposure in an elght-hour period for the particular
personnel subcategory. This quantity is 1ldentifled as the "mean
sound level” in the tables and is calculated differently,
depending on whether EPA or OSHA criterlia are used. Thus the
numbers in these columns cannot be expected to agree for the
same subecategory in Tables 5-1 and 5-2. As explained in Sectlon
3, the worst case estimate 1s derived from the mean using both
the standard deviation for the sound level measurements and the
standard devlation for the time allocated to each job assign-
ment. In some cases there is insufficlent data to allow valld
calculation of the worat case; 1n these instances the worst case
estimate 1a the same as the mean.

The sixth and seventh columns in Tables 5-1 and 5-2 are a
measure of the personnel noise exposure impact, calculated using
EPA criteria in Table 5-1 (Level Weighted Population - LWPi)

and OSHA eriteria in Table 5-2 (Daily Noise Dose ~ d4). Again
the worst case is calsulated from the mean in a simlilar way to
that decrlbed for the equivalent eight-hour sound level.

56
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Report 4535 Bolt Beranek and Newmman Inc.

As expected the results obtained using the two criterla are not
in agreement. The disagreement i1s attributed to the following
reasons:

1. OSHA criteria deoes not take into account the numbhepr of
people in each personnel category whereas EPA does.

2. EPA criteria takes into account sound levels between
75 dBA and 90 dBA when calculating exposure; OSHA
criteria does not.

3. EPA criterila uses an equivalence of 3 dBA for halving of
the exposure time; OSHA uses 5 dBA.

In Tables 5-3 and 5-4 the results for the individual personnel
subecategories having five-digit Jjob codes are combined into
categories with three-diglt Job codes by averaging subcategories
with the same first three digits. The resultlng personnel cates-

o~

i,

gories correspond to the categorles in the program input data and -

the corresponding results ape simpler to interpret than the more
detailed results of Tables 5-1 and 5~2. “Tables 5=3 and 5-4 have
the same arrangement as Tables 5-1 and 5-2 gnd no further ex-
planation of items contained in the table ls necessary. The
personnel categories are rank ordered in terms of their exposure
impact, allowing the most important categories to be seen at a
glance. As expected, different results are obtained when the
OSHA criterla are used in place of the EPA criterla.

Beneath each of Tables 5-3 and 5~4 1s & summary of the results
showing the number of people overexposed. For reasons listed
earlier the number of people with an equivalent eight~hour sound
level in excess of 50 dBA (caleulated using EPA criteria) is not
in agreement with the number of people overexposed, calculated
using OSHA criterila (dailly noise dose greater than 1.0},

" 5-7
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TABLE 5-3

5IC CODE = 242

408
CODE

173
211
168
167
178
224
148
151
202
134
137
212
1ol
loa
127
213
140
144
2nl
13§
104
244
233
201
2495
123
155
191
26
219
145
lol
244
190
182
26%
117
159
128
la3

EPA CRITEwIA

JOB LESCRIPTION

GRADEKR/PLANER HMILL
MILLARIGHT/GENERAL
PLANER SET~UP MAN
PLAMER OPERATOR

DRY CHAIN PULLER
ELECTRICL1ANS

TRIMMER QOPERATOR
GREEN CHAIN PULLER
FORKLIFT OPERATOR
EDGEK UPERATOR
CHIPHFER OPERATOR
MILLARIGHT 7SARMILL
SAWmILL SUPERYISOR
STACKER=GREEN

TAIL SAWYER
MILLAWRIGHT/PLANER
RESAW UPERATUR
LUMBER LIVYERTER
CLEAN=UP MAN/REGULAK
HOG UPERATOK

PLANER SUPERYISOR
POWERHUUSE OPERATOR
CARPEMTEKRS

LUMoER LARRIER UPER
QILER

SAHYER
STICKRERMAN=GREEN
SPECLALTY RESAW OFFb
HELPER

MACHINISTS

GREEN CHAIN OPERATOK
UNSTACKER=DRY

FILERS

SPECIALTY RESAW OPER
TALLYREN

LABORER

GECK SCALER

TRANSFER OPERATUR
QUAUS AR TAIL SANWYER
UNSCR AMULE UPERATOR

NuUe OF

PEXS «

13837
14095
3329

L75.
233zl
L0500
9479
2430
14607
6407
2304
3843
3324
7174
1793
1792
3u?s
1792
2500
1536
2561
4611
2049
5145
1534
5694
4435
1240
2561l
48468
24817
1793
b4ld
1044
K098
1792
1024
L2440
2.2
1240

5-8

AVERAGE FUR INDUSTRY

SuaUND
ME AN

1l.0
40a6
l09.7
9547
5543
Y0.0
5Fe2
89.2
8547
09.4
99a)
923
Ylsb
5.8
LTS
Y4.9
BY9.1
Y445
4047
H9.2
3048
doel
Flel
34.9
92.13
[ EPR-]
B5.0
4248
Bhe 4
<15%.0
bo a7
e 3
Jl.4
177
Hddal
90.48
8943
17,0
Hoae2

LEVEL
HWaCs

EEXY]
I ?
109.5
9.0
Bd el
9L .9
94 48
9L.3
4943
92,17
103.1
9340
9 o
Ila7
1015
975
9049
G548
9¢ 5
97 46
91.9
a9
Yéal
47a.1
93.5
82.2
3.9
9%a8
YY)
71.%5
3% 8
91.0
Bl «6
9b .3
oled
- EPY]
9340
104.4%
Y.l
Hleb

Ban Jd0e NU. 4635

PERSONNEL NOISE EXPUSWRLE ANJ IMPACT AYERAGES

N) DATES SPECIFIEL

LEY.
AEAN

92323
dbbe7
794853
76610
62407
594679
49056
43044
41980
Ib306
33412
20839
23122
20841
20058
2000%
lad87
17220
losl?
154862
15428
I-1.1:3
13473
11757
11596
11210
10955
10304

ng43

uhal

5178

8031

7790

7592

5891

u??79

babd

6580

5202

2893

NTe PUP.
HaCe

121382
LlLo43
100769
111853
100916
75452 ;
93941 :
61372 ;
75054 ;
Bo?7d !
43072
31331
25305
50144

32040
25743
23640
21006
20417
20126
laie?
£49367
15146
las0a
13482
2La27
211729
14245
13807

84716
15571
1lal0
17485
12356
1479

8739

LY-LF]
217t

P rs

9270
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ENVIRUNMENTAL PROTECTION AGENCY BuN JUd NuUe 9635
TABLE 5«3  PEKSUNNEL NUISE £XPUSURE ANJ IMPACT AVERAGES
(Cont'd)
EPA CRITcaIA

SIC CODE = 242 AVERAGE FOR INDUSTRY MU DaTES SPECIFIEL’
Jos 0B DESCRIPTION NU. OF  SUUND LEVEL Live Wia PUP.
CODE PERS. MEAN Haloe MEAN HeCos
162 UNSTACKER PULLER 2818 3.7 69,0 5523 13749
179 BANDER DPERATOR 2304 799  80.9 4117 5203
262 CLEAN=UP MAN/DDNN Tn 2049 6.3  77.7 4065 bil3
133 SLAB BOARD PULLER v12 92.5 93.2 3924 4248

; 238 PIPE=FITTERS 768 9.3  84.9 3918 4247

. 120 CUT=UFF SAW DPERATOn 512 40stb  9Zaeb 3109 - 3905
163 GRADER/SORTING CHAIN 768 67ab Lok 3090 5&15
160 KILN OPERATOR 2817 77.0 80,5 z609 6747
181 CHECKERS 1537 8248  89.5 2359 4477
185 RIPSAN UPERATODR bET 4.0 G4,0 24313 2313
196 MOULDER FEEDER 768 B5.6  Bb.B 2266 3064
186 RIPSAW UFFBEARER 256 92.0 92.0 1851 Lo51
114 . DEBARKER OPERATUR 4B6b T7.0 82.3 1762 8602
156 UNIPAC OPERATOR 512 bb«.% Bya.l 1597 e
216 SHOPRMAN/ GENERAL 256 87«7 H8,9 i030 1234
111 LDG CARRIER DPER 512 76.0 700 9z1 921
197 PODULDER OFFSEARER 768 BLa3  8B.D 771 124h4
131 GANG SAn DPERATOR 10245 779 79,2 £08 456
207 RAILCAR LDADER 3331 <7%.0 77.1 0 1318
223 RMECHANICS b0%4 €750 <75.0 0 0
107 POND SURTER 1537 £75.0 <75.0 0 0 i
108 LDG SORTER 512 75,0 <75.0 0 0
217 WELDER 256 <75.0 <?5.,0 0 0

Ry

| 5-8(a) |
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ENVIRUNHENTAL PRUTECTION AGENCY : BN Jub NU. 9639
TABLE 5-3 PERSUNMEL NOISE EXPUOSURE ANL IMPACT AYERAGES
{Cont'd)
EPA CRITExIA

SIC CODE = 242 AVERAGE FOR INDUSTRY - NU DATES SPECIFIED

FPPRBBEEPESELP LR N LS EPERIEP SRR ERERSACRBIS S LCIIPPEERIBRET RS SRNNREREERT

TOTAL MNUMBER OF PERSUNNEL 230700
TUOTAL NUMBER OF PERSUNMNEL WITH LEGQ > 79 (MEAN) 208063¢
TOTAL NUMBER OF PERSUNNEL WITH LEQ > 7% (dW.Ca) 2124177
TOTAL NUMBER OF PERSUONNEL WITH LEGQ > Y0 (mEANI b4584
TOTAL NURMBER UF PERSUNNEL WITH LEQ > 90 (WeCal 133535
LEVEL WEIGHTEU POPULATION (MEAN} l07ab40.0
LEYEL WEIGHTED POPULATION (WeCal 162390340

Yy Y Ny Y Y Y Y P I YN Y SR YY)

5~-8(b)
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ENVIRONMENTAL PRUTECTION AGENLY

bEN JUb NU.

TABLE 5-4 PERSUNNEL NUISE EXPUSURE ANu ImMPALT AVEKAGES

SIC CODe

J0B
CODE

188
137
128
127
167
Lby
185
138
213
133
186
212
173
245
191
150
101
233
140
104
211
117
- 51
228
261
159
134
238
143
269
218
148
266
120
219
196

LR PR SRTEEL

THRESHOLD LEVEL
8-~HR PERMISSIHLE LEVEL = 90.0 [Ha
EXCHANGE RATE

= 242

J0B ODESCKIPTION

PLANER SET=UP HMAN
CHIPPER UPERATDR
QUADSAN TAIL SANYER
TAIL SAHYER

PLANER UPERATOR
LUMBER DIVERTER
RIPSAn UPERATOR

HOG UPERATUR
NILLARIGHT/PLANER
SLAB BUARD PULLER
RIPSAwW DFFBEARER
MILLARIGHT/SANMILL
GRADcR/ZPLANER MILL
DILER

SPECIALTY RESAW QFFH
SPECIALTY RESAW OPEK
SAMMILL SUPERVISUK
CARPENTERS

RESAW UPERATOR
PLANER SUPERYISOR
MILLARIGHT/GENERAL
UVECK SCALER

GREEN CHAIN PULLER
ELECTRICIANS
CLEAN=UF MAN/REGULAR
TRANSFER OPERATOR
EDGER OPERATUR
PIPE~FITTERS
UNSCRAMBLE UPERATOR
LABURER
SHOPMAN/GENERAL
TRINMER UPERATOR
HELPER

CUT=UFF SAW OPERATOR
MACHINISTS

MOULUEK FEEDER

NO. GOF
PEKS .

3329
2304
512
1793
7175
1792
256
1h 38
1792
512
2ot
3843
l3v37
1536
12480
1024
3328
2049
au?s
2561
L409%
1024
7430
10500
F4-1.17]
1240
o407
7ol
1280
1792
256
9419
2561
512
4866
708

5«9

= Q0.0 JEA

= 5 Uba

AVERAGE FUR 1MUUMTRY

SJUND LEFfEL

REAN

LU4.5
9749
97.0
Y045
¥5.1
P42
4.0
%39
9Zab
4245
9‘-0
Y1la2
1D
#lia0
30a4d
90.3
0.2

CH40a0

£90.0

<90a.0
<%0.0
<90.0
€90,0

90.0

<¥0.0

£90.0
<90,0
<900

CH0. 0

€90.0

<YU.0

Y9040

<v0.0

0.0

€30, 0

330

Ybib

N BATES SPECIFILEW

".c.

106.1
1015
97.0
lUéet
8.8
9303
94.0
Ybeb
959
93as2
2.0
9la.8
93,2
92.2
9543
37.9
8.9
9.4
LY
90.5
91.2
93.4
33.7
€93.0
P Y4
103.12
19 -
£90.0
9L.7
<9040
€90 .0
949.2
€90 ,.0
<90 .0
<40 .0
<90 .0

b bt b B

———— T gt 1k D ey gy S Rt gt e T e

HEAN

1445
3,00
2sb4
2ehb
202
1.79
Lu74
l.71
leGh
La#l
l.32
117
l.1%
lal5
la11
1.05
1.03
0.9%
0.92
D.92
Q.91
Dsbi
[+Y-1.1
Ua?8
0.72
0a71
07
De %
0.53
0,52
Ou s b
Oe %l
0.38
0.36
0a25
0.13

DalLY NulSE DOSE

. P

1£.29
4.9%
-1
He71
3.30b
2o 38
LaZ4
2as4b
228
lebb
led2
Le2d
La50
le30
2e39
299
lal3
1a006
le28
1.07
leld
labl
labt
Ue 90
103
el
3.30
Da59
lelb
Det?
Padl
Lely
Uu b3
Ued2
Qa25
D.13

1
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ENYIRUNMENTAL PRUTELTION AGEANCY

TABLE 5-4

{Cont'd)

SIC CODE = 242

J08
CODE

179
161
244
282
114
182
174
107
108
111
123
131
145
154
155
1506
160
ls2
L63
131
197
20l
202
207
217
222
248

THRESHOLD LEVEL
8=HR PERMISHIBLE LEVEL = 90.0 UBA
EXCHANGE RATE

JO8 WESLRIPTION

BANDER OPERATOR
UNSTACKRE R=DRY

FILEKS

CLEAN=UP RAN/OOWN Th
UEBAKKEX OPERATOR
TALLYRER

DRY CHAIN PULLER
FUNU SQATER

LOG SURTER

LOG CARKIER QPER
SAWYEK

GANG SAmn OPLRATOR
GREEN CrAlN OPERATOR
STACKRER=UREEN
STICAERMAN=GREEN
UNIFPAL OPERATOR

KILN UPERATUR
UNSTACKER PULLER
GRAUER/SURTING CrHAlN
CHECKERS

MOULUEKR UFFoEAREK
LUMBER CARRIER DPER
FORKLIFT DPERATOR
RAILLCAR LOAUER
WELDER

MECHANICS

FOWERHQUSE QPERATOR

NO. OF SUUND
PERS HEAN
2304 <30,.,0
1793 €90,0
b9lb <¥0.0
049 70,0
CY-1-1:] <70.0
4098 <90.0
23321 €90, 0
1537 <la0
512 <Y0.0
512 <%0.0
Sa44 <30.0
025 C70.0
28 L7 Cyl0
7L74 <vd.0
4355 £3Ja0
512 <9040
cul? CHda0
2ald €90a0
708 {9U.0
15317 €90.0
764 CHULD
5145 <4040
14007 $30.0
3341 40.0
2ht €90.,0
5894 {400
4611 (U0
5-9(a)

= 90.0 JaA

2 5 UbA

AYERAGE FUR I[nDUSTRY

LEFEL
Nelw

€90.0
<90.0
C90.0
€£923.0
€32.0
€90.0
<931.0
<90. G
€9u.0
90,0
<90 .0
LYd.0
<l a0
9.9
921
€900
<3})a.0
$9Ja.0
%) 43
{9v .0
SYd a0
$90.0
£90.0
€90.0
€3).0
€30.0
€9y .0

BaN JUg NU.

PERSUNNEL NOISE EXPUSUR: ANJ IMPACT AVEKAGES

Yeis

MO DATES SPECIFlED

DaiLy mulse DOSt

MEAN

Gall
0.08
0. 06
0.02
0.02
0.01
0.01
0.00
0.00
G. 00
0. 00
0.00
0.00
Ga 0
0.00
Ga00
Ua 00
0.00
J.ut
Qa0
Q.00
Q.00
0.U0
0.00
0. 00
0.Q0
0. U0

Hale

u.l3
.9
vels
U.40
De02
De4d
V.02
Vel

‘Qal

0.0
Uel
Ual
Dau?
1al3
Va0
0al3
Ualb
Lal%
Qa0
Vel
Va0
Dablid
Va0
Uel
0.0
Ue®?



ENYIRUNMENTAL PRUTECTION AGENCY EBN JU5 NU. YoLdn
TABLE B-4 PERSUNNEL NDISE EXPUSURE ANJ IMPALT AVEKAGES '
(Cont'd) &
THRESHOLD LEVEL = G0.0 JpA ;
8-HR PERMISSIBLE LEvEL = 900 DBA
EXCHANGE RATE *« 5 DiA i
S1C COPE = 242 AVERAGE FUR I8VUUSTRY NU DATES SPECIFIE. '

SEDPRERELLTLBNTER RIS RSERRE RN RO R ARERBRFANRY RRELRSREPRERARRRRDRRSNERENESY

TUTAL NUBMBER OF PERSONNEL = 231700
TOTAL NUMBER OYERLXPOScU (MEAN) = 57obé
TUTAL NUMBER UOVERCZXPOItU INeLe)l = 92528

CSPERRSEFRRN SR RPLG PN O R REREFANILLREPI SR AT R RAEFRENRRERIRESL L RN SFEREY

| -

»
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Report 4535 Bolt Beranek and Newman Inc.

Results for the equipment nolse impact are listed in Tables 5-=5

and 5-6 for individual equipment types specifled in the input

data (one line for each equipment type). Equipment types having no
impact on any personnel are omitted from the tables. A name
"BACK.QNLY CONT." in column 2 indlcates that equipment was only
ldentified as a contributor to a background level. The contribution
of background loeatlons to the equlipment impact is also included for
each equipment type listed as explained in Section 3. In Tables 5-8
and 5-9 results are gilven for general equlpment classifica tions
containing several equipment types as listed in Table 5-7 (one line
for each general classification in Tables 5-7, 5-8 and 5-9). Each
general classification usually conslsts of all equipment types with
the same generlc name. Results for the EPA analysis are contained
in Tables 5-5 and 5«8 and results for the 0SHA analysls are
contained in Tables 5-6 and 5-9.

Referring tc Tables 5-5 and 5-6, columns one to six represent the
same quantity for both. The first column contains a four-diglt
equipment code unlgue to the partlicular equipment type or
background being considered. The second column 1s a 17-letter §

deseription of the equipment generic name. The third column !
%ndicates the number of equipment units of this type for which we é
have sound level measurements. The fourth and fifth columns are ;
the mean and worst case sound levels derived by averaging all
measurements for each equlpment type. The worst case sound level {
ia derived by adding one standard deviation to the mean. The

3ixzth column shows how many personnel are expesed to this

equipment type for all or part of their day.

The seventh and eighth columns in Tables 5-5 and 5~6 are the
Priority Index (PI,) and normalized Priority Index (NPIp) re-
spectively for equipment type n described by the code in column 1.
The values of PIy corresponding to the EPA analysis are calcu-
lated uslng Equation 3-13 in Section 3 and values corresponding

to the OSHA analysis are calculated using Equation 3-20.

5-10
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EWMVIRONMENTAL PROTECTION AGENCY HoN JUb Nue Tt
TARLE 5-5 EQUIPAENT NULSE IMPALT

EPA CRITEKEA

51C CODE = 242 AYERALE FOR INDUSTRY NO DATES SPECIFIED
EQUIP. EUUIPMENT NO. UF BEAN naCa NUs OF PRIURITY NUrM.
CODE LESCRIPTION UNITS LJ Ld PEXS . INDEX Pels
1623 HEADRIG 9 B3ad B7.9 109114 2063l.2 0099
1702 PLANER 12 Lléet 1lbaB 97094 15827.0 0.076
174l DRY CHAIN CONVEYR 10 H5.¢ Byel 25674 11289.3 04054
1802 FORKLIFT g ttab Yp.2 28950 113105.9 0053
1716 PLANERZENCL l4 Y2a8 95.49 B0707 10526.7 0050
1670 TRINARER 11 LYY Y59 136842 9233.5 0.047
1682 GREEN CHAIN CONYY | & Gbae? 91.0 75541 8lb2.1 0.039
1638 EDGER 8 5.9 Waa,1 Bl2zs B0ld.3 0Ua0ab
1711 PLANERJENCL 15 LT Py 97.9 Y741 7924.0 0a4038
1693 KILN CrHAIN CONYYK L3 6249 b4 0 46L0% T723.4 0037
1690 KILN CHAIN CONYYR 17 dbak Fée? 34835 7T262.4 04035
1742 DRY CHAIN CONVEYR 10 8bs9 9.0 51236 6745.,5 04032
1b47 RESAN=LARGE i L ERY) $9.2 5994 5235.3 u.oez,\ :
l63s EDGER 4 Y5a5 10445 109892 5057.0 Dav24 1 .
16823 GREEN CHAIN CONVY & Y543 97.3 35083 48bT.4 0403
1691 KILN CHALN CONYYR 14 obheth Gieb 31504 387b.3 C.019
1682 KILN CHAIN CONVri ? bleh Y2.1 279L8 3798.,1 0aDLE
lv?2 TRINMER 8 Weel 95,5 65582 377443 04018
1831 GANG SAn F4 78.0 9.4 7a025 3343,1 C.0le 3
1603 DEBARKER 7 Tbal Ua.0 b9Ll5 323%.4 0.016 i
1694 KILN CHAIN CONYYR 9 Bbe boe.3 33300 2967.5 0.014 !
1822 QUADS Aw 1 Yi.0 90.0 535z6 287641 0Oe014 .
179 POMERHOUSE 3 0ba3 Yusn AL 7 2000.9 D.01Z
1784 CHIPPER 1l 3.l 107.0 23301 2600,0 0a.012
1794 POWERHOUSE 2 07.% 9244 hidn? 1996.6 0a010
1764 KESAH=SPECIALTY & Ybed L03.1 51493 1459.5 0.007
1895 KILN CrAIR CUNYYR 5 Obed Y4.0 1538 1401.5 0007
1785 HOG/ENCL 2 95.0 Yo.4 38683 1374.4 0.007
14687 KILN ? 83ab 9.0 i5a5 1324.0 U006
1627 HEADKIG 3 Y7.7 104.3 137 1321.,1 0.000 :
|
i
i
!
5=-11
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ENVINONMENTAL PRUTECTION AGENCY boM JUB NUa Yb3d»

TABLE 5-§ EQUIPMENT NOISE InPAIT

(Cont'd)
EPA CRITenlA
Md DATES SPECIFIEU

$IC CODE = 242 AYERAGE FUR LInOUSTRY

R L ML RET R Y CHNN T,

Pz

EQUIP. EQULI PMENT NO.OF nEAN Nela Nue OF PRLIORITY Nunm.
CoDe DESCRKIPTIDN UNITS Ld Ld PERSa INVEX Pale
1725« STACA BANDER 3 0343 B4.9 073 1270.4 Q.0U0
1815 TRANSFER CARRIER 2 9140 10ba.0 3072 lle5.1 0.006
167 TRINMMER 1 95.0 95.0 13318 1lb4.4 0,008
1762 RE SAn=5PEC/ENCL 2 48U Y. 8 384944 8l4.6 0.004
1731 MOULDERZENCL 3 als3 do.0 768 76a.,0 0.004
1681 GREEN CHAIN CONVY 1 f6.0 70.0 47309 752+% 04004
1639 EDGER 2 YZe s G3.2 10c4 58440 Q.003
1766 RESAW=3PEC FENCL 2 4040 Ylah 2048 579.8 0,063
17217 NOULDERs ENCL 2 0445 B9 708 559.8 0,003
1764 RESAW=SPEC1ALTY 3 Y4he7 97.9 512 51240 0euv2
1824 QUADSAN 1 47.0 970 512 912.0 0,002
1612 CUT=UFF SaAW 2 5.0 42.8 Jd4sl? 500.2 Q.002

N 1622 HEAUKIG Y é9.1 349 6150 499.8 0.00¢Z
e 1669 TRINMNER 12 bbed Y.l 460l3 48l.4 D.002
1613 CUT=UFF SAN 3 49.3 191.8 luz4 47044 Q.00
1637 EDGER -] S3«b Y342 3b%58 456.0 0.00Z
lsg2 DEGARKER 7 9.4 el 3330 436.8 0,002
1o54 RESAW=-LARGE 1 7440 14,0 10243 4241 0,002
1619 CUT=-UFF SAW L YoaU 95,0 38171 37245 0.0U2
1790 HOG 4 98.0 lui.? 768 JoYed 0LU0¢
1617 CUT=UFF AN L) iv.0 al.9 5035 3i0«> 04,001
1713 BACK. ONLY CONTR. 0 PEYRY 8.0 3eo%o6 306.8 Q.00
1782 CHIPPER/ENCL 3 lude3d  1lUY.8 »l2 30L.0 0,041
lb4b RESAM=LARGE 4 88.5 Y. 4 2563 2497.3 0.001
lo%0 KILN CHAIN CONVYR 3 48.0 LLTP 256 29640 Q.00
1853 RIPSAN=SPECIALTY 1 9é.0 92.0 256 25640 0Q,.,001L
1851 RIPSAH=SPECIALTY 1 Y4.0 9440 256 25040 0,001
1783 CHIPPER 9 Y00 93.0 10502 23%.4 0,001
1o2b HEADKIG 3 4743 Y94 1537 21549 04001
1635 EOGER 4 - P 95,7 LS 21343 0.U01L

@,

5=11(a}



ENVIKONMENTAL PRUTECTION AGENCY B8BN JUb NU. 9639
TABLE 5-5 EQUIPMENT WOisE InPACY
(Cont'4)
EPA CRITERIA
SIC CODE =« 242 AVERAGE FOR [NDUSTRY RO DATES SPECIFIED
EQute, EQUIPMENT NOJOF MEAN W.Ca NDa OF  PRIURITY NUKmM,
CoDE DESCRIPTIDN UNITS Ld Ld PERS, INDEX Pels

79.0 et 68 20649 G,001
Yhal 950 256 l8oa7 0.001
Y1.0 L0 768 1763 0.0G3
4,0 79.0 58490 1793 0.00]
¥3a.0 43a0 lb37 16047 0,001
F1le3 L1 PY 3ill 129.7 0.001

1751 STACK BANDER
1734 MOULD EK
2787 HOG/ENCL
less RESAW=LAKGE
1715 PLANERZENCL
1710 PLANERZENCL

a—»—mmn—...a-y-pn—w

lels CUT=0OFF Sanw 94,0 Gy.0 2bg 49.3 0,000
1830 GANG Saw 7545 72.6 1625 44.7 0,000
17286 HOULDERIENCL 7645 F Y 512 19.5 0.000
L18le TRANSFER CARRIER Ta.U 74,0 b8 3.3 0,000
1513 HMEEL GRINDER F& 1Y) 7T9.0 35u 7 LeQ 0,000
ak
Lo
b
. |
g
* |
5~11(b)
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ENYIRUNMENTAL PROTECTLONM AGENLY

SIC CUuDE = 242

EQUIP.

COoDE

1710
1711
1702
le83
1623
lba?
163b
1244
163b
1672

183l
REET

1670
1822
1764
1639
1748
1768
1824
1790
1654
1851
1853
1787
le2t
1782

@,

"TABLE 5-6

THRESHOLD LEVEL
B=HR PERMISSIBLE LivEL = 90,0 UnaA
EXCHANGE RATE

EQUIPMENT
DESCREIPTION

PLANER/ZENCL
PLANEAZENCL
PLANER

GREEN CHAIN CONVY

HEADRIG
RESAN=LAKGE
EDGER

CHIPreRr

EDGER

TRIAMRER

GANG 5An
HEAUKIG

TRIMNER

QUADY AN
RESAW=SPECIALTY
EDGER

HOGZENCL
RESAM=SPECIALTYY
QUAUS AW

h0G

RESAN=LARGE
RIPSAW=SPECIALTY
RIPSAW=SPECIALTY
HOG/ENCL
HEADRIG
CHIPPERJFENCL

NOWQF
UNITS

14
15

nEAN
Ld

2.4
Yha

12 Ll2.8

Wi W SR LN TOET s O

5-12

Yhaa
83l
Y3aU
Y55

1W3a.l

oh a9
4dal
foal
1Ta?
ala«?
9040
Yo e
Yeah
990
4.7
LY
Y540
f4al
Y440
9240
91a0
Y7.3

LU3el

EQUIPRENT NUISE COnIRUL PRLIuURITY

BN JUB Nu.

A H0.0 upA

= 5 PeaA

AYERAGE FuR [NCOUXTRY

HI l:.
Ld

W4
9749
Llu.b
97.3
579
9.2
10449
10740
Gual
CLIS
THe4
L0%e3
9.9
0.0
103.1
LETY
qb.“
4749
w740
Luda?
T9e0
Ya.0
9240
9L .0
Y94
1iY9.8

EL-EN]

NU DATeS SPECIFIEL

NULUF
PERY .

24947
27408
23z63
14b08
44048
18095
3368
2alb
2bb3¢
G955
ENETYY
1n37
3Lln00
30906
109203
LOc4
L3aZd
bl
5i2
lod
Bl35
296

ra 1.}
fob
1537
sl

PRIORITY
INGEX

966247
bh05.9
blod sy
hhb4.0
443749
43791
3939 .4
24208
2271.9
2165.6
l469.1
13i5.44
Yicde8
2442
73043
674.0
- XA
51«0
512.0
LYLTY
3lb.2
2590.0
25040}
23042
22let
179.9

NURNMa
Pols

O0.l68
0.115
0,107
0.08L
Ua.077
0.070
00068
UsD4 e
U.039
0.038
0,045
Uelid3
fa0ib
O.0ib
0.01L3
Da.012
Q.02
UelU%
J.u09
a0 ?
(s008
0,004
DL UD4
0.lU4%
0.004
0.003



INVIRONMEINTAL PROTECTION AGENLY

TABLE 5-6

S5IC CODE = 242

EQUIP.
CODE

1710
1658
1715
1612
1682
1713
1613
1619
1762
1742
lo81l

{Cont'd)

EQUIPHENT NOISE CONIKC.

THRESHOLD LEVEL
B=HR PERMISSIBLE LEVEL = 9U.0 JBA
EXCHANGE RATE

EQUIPPENTY
DESCRIPTION

PLANER/JENCL
RESAW=~LARGE
PLANER/JENCL
CUT=UFF SAH

GREEN CHAIN CUONYY
BACK. ONLY CONTR.
CUT=-UFF S5ANW
LUT=UFF 5ak
RESAn=SPEC/ENCL
DRY CHAIN CONYEYR
GREEN CHAIN LONVY

NOWUF nEAN
UNITS L

Ylad
Thel
Y3.0
650
bbb
Tobal
Y83
¥hal
tifiel
Bbe%
7.0

—
Eonll -~ R AU R PRI Rt VI S o

(-

BN JUs NU.

PRIUKIT Y

= 90 .0 JnhA

= 5 UbA

AYERAGE FUR INDUSTRY

Helo
LJ

Foet
74.0
43.0
478
YLaD
Ta.0
l0l«H
9.0
40a.8
b9.0
7oel

f\

Y635

Nd DATES SPECIFIEUD

HOa UF
PERS .

3331
50490
1537
13ve0
7937
9735
512
L3060
Q115
937
7937

PRIOKITY
INDEX

167 .8
loaa.t
157.9
107.8
79 .8
59.0
54.1
3.9
Y e
Zlet
i0.8

HURM.
Fals

0.003
0.003
CalUB
0.002
0.001
0.001
0.001
'PRYITS
0.001
0000
PaLGU
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TABLE 5-7
Li57 OF GEMENALILED EQUIPAENT CUJES

cope BEGImN END GEMNERAL DESCRIPTLIN
1600 1600 16409 DEBARKEK

1610 1ol0 1619 CUT=0Fr

1620 1620 1. 71) HE ADK 1w

1629 1629 1643 EDGER

lohh lo44 1663 RESAWJLAKGE

leb4 l6b4 1674 TRIMRER

1679 a9 1664 GREEN LHALN

1685 lb895 1687 KILN

1684 1688 1698 KLLN ChALY

1699 1699 1723 PLANER

1724 1724 1238 MUULDER

1739 1739 1746 DRKY ChalN

1747 1747 1748 RAIL CAR LUAD
1749 1149 1754 STACK JANJER
1759 1759 1775 RESAW/SPECLALTY
1778 176 1778 CUNYEYUR/wcN
1779 1779 1754 LHIPPER

1783 1765 1791 HUu

1792 i79e 1797 PORERHUUSE

179 1198 1799 SamnlllL UFRFlLE
1800 1400 1807 FURKLIFT

1808 1308 1809 Ldu CaRKIEX

1810 Lato 18l LUMBER CARRIER
1813 1al3 1818 TRANSFER LARRIER
1819 1519 1827 QUADS AR

1828 lod8 1847 GANG SANR

1845 1848 18467 RIP SAmzSPECIALTY
1860 V1Y) 1869 STURAGe

1670 1870 1871 DASERENT

1822 Le?2 1873 NACHINE SAUP
1874 1674 1875 CARPENIKY 3ShOP
187s 1576 1877 ELECTRIC SwHOP
1878 1a74d 187Y PIPE SHUP

1880 Lasl 1881 FILERUUM

1842 1482 L8483 mECHANLC SHUP/GARAGLE

5-13
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ENYIRONMENTAL PRUTECTION AGENCY

SIC CODE = 242

EQUIPa
cope

1699
14686
1620
1739
1800
lob4
1629
1679
1644
1810
1792
14600
1619
1828
1759
177%
1770
1785
1610
1724
1744
1685
1613
1841
1408
L7498

bR T ik b LRl

TABLE 5-8

EQUIPNENT
DESCRIPTION

PLANER

KILN CHAILN
HEAURIG

DRY CHAIN
FORKLIFT
TRIMAEK

EDGER

GREEN CHAIN
RESAW/LAKGE
LUMBER CARRIER
POKERHOUSE
DEBARKER

QUADS AN

GAND SAn
RESAW/SPECLIALTY
CHIPPCR
CONVEYOR/GEN
HOG

CUT=UFF

MOULDER

STACK BANMDER
KILN .
TRANSFER CARRIEK
RIP SAn/SPECIALTY
LOC CARRILER
SauhiiLL OFFICE

g s i =

EPA CRITERKLA

N0O.0F nEAN
UNITS LJ
4b Q8,3
o sbh.?
24 bh.2
20 abal
4 bbeb
a3 - 1-7%]
26 o7t
20 877
1% 1. 794
b -]
9 [-1-TY/]
i7 7640
3 Y4l
L] 76att
15 LL Y]
i L X-F3 ]
5 8748
-} 45,1
i6 thad
10 Y-y}
[} bled
7 B3eb
3 el
& dbal
1 900
L 7040
S-14

EQUIPMENT NOISE iMPALT AYERAWES

AVERAGE FOR INDUSTRY

”.C'
L4

10240
Pleh
90.0
B2
90a2
LI- TR}
96.1
91.9
BYa %
7.4
91.2
8248
Ya,0
78.b
8.0

LUZa.?
0.9

1005
LETY
9le7
3.9
B9ab

1015
88s0
3040
70.0

BBN JLs NU.

46035

N DATES SPECIFIEL

NU, OF
PERS. INDEX
112306 34874.8
175454 27287.2
L18338 22b606d8.0
77110 1503447
34547 163b4.0
212355 151b¢ca.l
199947 1432942
158033 1380244
28637 6130.0
L7677 52054
734 459744
21516 41386
54038 3380.1
75050 3387.¥
92997 335%.9
34415 Ala0ae4
93488 2T37.%
40219 1920.2
83513 1702.8
2304 L536.0
30841 1477.3
3o85 1324.0
3840 llbda%
512 512.0 -
256 25040
7u8 4.8

B PR R P

ke e il o B

PRIJRITY NURM.

Pala

041067
Oal3l
0.109
D080
O.079
Q.073
G.069
O.006
0.029
Dalldh
C«022
D.020
O«Cl6E

V.02

C0a0le
0.0l
0,013
D.00%
0.008
0,007
0.007
0.008
0006
C.002
0001
Q0.00Q0

!

Mo vk
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ENYIRUNMENTAL PRUTECTION AGEnCY

TABLE 5-5 EQUIPMENT NUISE CONTROL PRIGRITY

SIC CUDE = ¢2u¢

EQUIP.
CopE

1694
1629
1620
lLi4s
1679
Lboh
1779
1428
1819
1745
1759
1 845
1776
1610
1739

THRESHOLD LEVEL
8=tk PERMISSJWLE LEVEL = 90,0 JnA
EXCHANGE RATE

EUUIPMENT
JESCRIPTION

PLANER

EO0GEK

PEAUK G
RESAW/LARGE
GREEN CHAIN
TRIMNER

CHIPPER

GANG SAm
QUADS ANX

HGG
KESAm/SPECIALTY
KIP SAMZSPECIALTY
CUNVETYUR/ZGEN
CUT=uFF

DRY CHAIN

NOeUF
UNLTS

46
26
24
14
20
33
3o
&y
3
-]
15
4
-]
le
20

AEAN
LJd

983
of«b
Bhed
dbac
u?.?
d8.5
Yo.9
/bab
H4.0
Bh.l
Thaeld
odal
a7t
_DﬁqJ
dbal

5«15

e ¢ e e i AL e S

gdN JiJb NU.

AvERAGE S

= 9.0 JbaA

= 5 unA

AYERAGLE FUR INUJUSTRY

HaCe
LJd

10240
90a.1
40.0
B ok
9ie9
Yoel

10¢47
7840
Ya,0

1Q0.%
408
Vol
JULH
Sda¢
H7ad

Y035

N OATES SPECIFIEL

NUe UF
PEKRD «

94521
6782
47120
35343
2paC
41741
5032
30474
Jlevyl
15304
20450
24d
3Q7ct
2bnse
7937

PRIURITY
INDEX

22818.7
6Bbu4.2
5974.9
48619
475040
3096 .4
2b0ba.7
l4ov.1
l43a.2
13£9.4
12794

A7d4b
21248
cleb

NOKFa
Pals

0.396
O.11%
0.104
Galb4
Q.084
04054
Cal45
0.0
La025
0.023
0.0z4
Qe U
Q.0u7
0004
0.000
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The results shown in Tables 5~8 and 5-9 are similar to those in
Tables 5-5 and 5-6, except that each line represents a general
equlpment classification which includes the equipment types list-
ed in Table 5-7. Thus each result i1s an average over several
equipment types in the same general classiflcation. Note that
for some categories the number of perscnnel affected by the
general equipment type can sometimes exceed the total lndustry
populatien. This 15 because more than one equipment type from
the same genepral classificatlon affects the same portions of the
population, resulting in some personnel beling counted more than

once.

As a demonstration of the capabllity of the computer model, an
example showlng the effect on personnel noise exposure impact, of
specified amounts of noise control for some given equipment
types, is now discussed.

A list contalning equipment types to be treated and the amount of
nolse reduction te be used for each type is included in the
computer model as input data and is reproduced in Table 5-10.

The effect of the nolse reductions on the equipment average noise
levels 18 inciuded in Tables 5-11 and 5-12; Table 5=11 for indi-
vidual equipment or background types and Table 5~-12 for general
equipment classifications, each of which includes several equlp=~
ment types. The background nolse levels are not averaged with
the equipment nolse levels for the generalized equipment categor-
les. 'The first column in each table contains a four-digit equip-
ment code and the second column contains a l7-letter general
description of the equipment or background type or classifica-
tion, one line of table for each equipment type in Table 5-~11 and
one line for each general equlpment classification in Table 5~12.
The third column indicates the numher of noilse measurements we
have for the particular equipment type or classiflcation.

Columns four, five and six are, respectively, the mean nolse

5~16
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INPUT NULISE REDUCTION DATA

TABLE 5-~10

EACH < INE SHUWS THE NUISE KEWOCTIUN
SPECIFICATLONS FOR A RANGE OF EQUIPMENT CUWES

COdE FOR
BEGIANING OF RANGE

L699
ls29
1620
lo44
l679
16464
17279

CODE FUR
END OF RANGE

1723
lb43
la2b
1663
L& Ba
La?o
1784

5-17
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ENYIRONMENTAL PRUTECTION AGENCY

51¢ COOE =

EQuif.

1

Paghen

TABLE 5-11

CoDE

1702
1735
1782
1784
1763
1813
1781
1790
1627
1620
1824
1764
1780
1645
1638
1683
161y
1649
1674
1234
1788
1823
1829
1768
1789
1787
1711
16186
1820
1851
1630
lo2l
1647
1715
L71e
1700
1639
16?2

PI TR TINOR WESPRICTI et et

24¢

EQUIPHKENT
DESCRIPTIUN

PLANER

MUULDEK
CHIPPERZENCL
CHIPPER
RESAW=SPELIALTY
CUT-UFF SAn
CHIPPERZENCL
HUG

HEAUDRIG

HEADRIG

QUADSAM
RESAR=SPECIALTY
BACK/CHLPPER
BACKIRESAH
EDGER

GREEN CHAIN CONYY
CUT=0FF SaANM
RESAH=LARGE
TRINRER

FUULDER
HUG/ENCL

CUADS AW
BACK/GANG SANW
RESAN=SPECIALTY
HUG
RESAN~SPECIALTY
PLANERZENCL
CuT=UFF SaH
BACK/QUAD SAN
RIPSAR=SPECIALTY
BACK/EDGER
BACK/HEADRIG
RESAH=LARGE
PLANERZENCL

Pw ANERFENCL
EACK/PLANER
EUGER

TrINAER

K,

SARPLES

5-18
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AVERAGE FOR INDUSTRY

H

EFFECT OF FQUIPRMENT NUISE CUNTRUL

MEAY LEW (DnA)d NOISE RED.
BEFORE AFTEK {UEBA)
LlZz.8 102.8 L0.0
1035 103.5 Q.0
103,3 93,3 10.0
103.1 93.1 10.0
100.0 100.0 0.0

99,3 99.3 0.0

98,0 88,0 1040

Ga.0 9b.0U 0.0

G7.7 92.7 5.0

97.3  92.3 5.0 |
97.0 7.0 0.0 f‘,?
9bad 6.5 0.0 ' Lo
96be 3 82.7 deb

95,0 Y4la8 ha0

95%.5 B8.5 740

95.3 90.3 5.0

95,0 85.0 Q.0

95,0 90.0 S50

95. 0 88.0 7.0

5.0 95,0 Ca

35. 0 b0 0.0

95.0 95,0 0.0

95.0 9‘0.‘0 a.b

94,7 G4, 0.0

94,7 Fha? 0.0

9445 L] GO0

94,2 Bhed 100
94,0 94,0 Qa0

94,0 Q3.4 Qb

94,0 S4e0 GaU

3.0 8.0 Hab

93.9% 8944 held

93.0 88.0 540

3.0 6340 100

Gz, 8 LYY 100,

Hea b LY. deb .
G245 -E- Iy Tall (“?
9240 B5.0 7.0

L——]
T YT SIS ]

bBN JOB Nl

BACKGRDUND AND EQU]IPMENT HUISE DATA AVERAGES (.EC)

NU DATES SPECIFIEU

9p3b



ENYIRONNENTAL PRUTECTION AGENCY

TABLE 5-11
{Cont'd)

EFFECT OF EQUIPRMENT nNUISE CUnTrJL

dBN JOB NU.

BACKGROUND AND EQUIPRENT NuULSE DATA AYERAGES (LEQ)

51C CODg =

EQUIP.
COoDE

1725
1853
1710
1671
1760
1787
1815
1669
1648
1740
1783
1322
1§71
1635
lb40
1692
1696
1762
1670
1601
1794
1742
1862
1482
1690
1794
1669
1695
143k
1694
1691
1741
1612
1793
1727
1814

"y 1849

= 1850

242 AYERAGE FUR INUUSTRY

EQUIPMENT
DESCRIPTION

BACK/HMOULDER
RIPSAnm=SPECIALTY
PLAMEK/ENCL
TwnlmmeR
BACK/SPEC RESAM
HOG/ZENCL
TRANSFER CARRJIER
BACNK/TRINMER
RESAnN-LARGE
RESAN=SPEC/ENCL
CrlPPER

QUAUSAN

BACK/ BASEMENT
EuGER

. RES An=LARGE

KILN GHAIN CONYYK
KILN LHAIN CONVYR
RESAN=SPEC/ENCL
TkInmer
BACK/UEBARKER
PUMEXHOUSE

DRY CHAIN CONVEYR
FORKLIFT

CGREEN CHAIN CUNYY
KILN CHALIN CONYYH
PUWERHUUSE
TRImMMER
KiLN CHAIN
EUGER
KILN CHAIN CONVTYR
KilN CHAIN CUONVYR
aRY CRAIN CONYEYR
CuT=UEF SAM
BAaCK/PUNERHOYSE
MUULDOERJENCL
BACK/TRANSFER RM
BACK/SPEC RIPSAN
RIPSAN=SPECIALTY

COnYYR

NU. OF
SARPLES

=3

—
R PR WSS L e SR LR WeE & -

- -

-
[T NN g

- —
L TUN

Ll ol S (N PLIY. Y

5-15(a)

MEAN LEQ (DBA) MOISE KED.
gEFJRE AFTER Lusa)
92.0 92.0 0.4
420 92.0 0.0
921.3 85la3 10.0
3l.C 84.0 7.0
91.0 " 90.) Gat
Gl.U 91l.0 Ga0
91.0 91.0 0.0
90.6 B4ac baeh
0. U B5.0 5.0
90.0 20.0 0.0
Y. 0 500 10.0
90.0 90.0 0.0
Bdel 84541 hald
BGed Blabd 7.0
g8 9 [ P He0
bdet .1-FR] 0.4
B840 blal 0.0
8.0 dda0 Qa0
B7.7 4047 7.0
87.%9 87.2 03
875 874> 0a0
Boe 9 8649 Ol
Bbe b Yaab 0.0
1T Bl.5 940
dbe 4 Hbah 0.0
Hbed 8b43 O.U
Yboa 3 793 7.0
bbhed dbaed Uel
B5. 9 789 Tal
o, 4 854 0.0
654 5544 0.0
Bo.2 8.2 Qa0
45a.0 5.0 0.0
Ba.7 84,7 UaC
84,9 Bhad 0s0
Bée 0 83.0 La0
LE - % P 0.0
Hye LRV Dal

MU DATES SPECIFIED

Yoado
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ENYIRONMENTAL PROTECTION AGENLY BN J0OB ND. Go4b

TABLE 5-11 EFFECT DF EQUIPMENT NUISE CUNTRJL
{Cont'd)

BACKGROUND AND ECQUIPMENT NULSE DATa AVIRAGLES (_EQ)

SIC LOpDE = 242 AVERAGE FUR INDUSTkY NO DATES SPECIFIED
EQUIP. EQUIPHMENT Nle U- MEANY LEQ (D3AY  NULSE RED.
CODbE DESCKIRTION SARFLES BEFURE AFTER (DBA)
168b BACK/KILNECNTL R# b 53.7 8346 Da1
1 1689 BACKZKRILN CHALN & 3.7 5249 Ca b
; 1637 EDGER y 63,6 76.6 7.0
; 1687 KILN 7 83.06 83.0 00
: 1752 STACK BANDER 3 83.3 8343 “Oal-
! 1623 HEADKRIG 9 53,2 8.2 5.0
i 1680 BACKR/GREER CHALIN 7 b3.l 78.9 463
1799 BACK/UFEICE/ZS ANNML i b3.0 764l 449
1693 KILN CHALN CONYYR 13 Uz 5249 0.0
1740 BACK/URY CHALIN 5 B2.8 Bl.0 led
1852 RIPSAW=SPECIALTY i £2.0 2.0 Qa0
1731 MOULDERJENCL 3 81,3 81.3 0.0 -
: 1881 BACK/FILEKDDN Le Ble2 7649 4u?
! 1622 HEADRIG 2 79a.1 74.1 5.0
I 1513 WHEEL GRINDER 1 75,0 79.0 0.0
; 1751 STACK BANDER 3 79.0 79.0 0e0
' 1603 DEBAKKER ? 78e3 78.3 a0
| 1631 GANG SAN Z 78.0 7840 0.0 :
é 1610 CUT=UFF SawW 5 7.4 77.8 Vel i
g 1726 MUULDER/ZENCL ] 6.9 7645 0.0 '
i 1713 BACKs ONLY CONTR. 0 76,0 67.¢ be 8
: 1681 GREEN CHAIN CONVY 1 76,0 71.0 5.0
I 1816 TRANSFER CARRIER 1 76,0 7640 0.0
i 1617 CuT=-uFF San 4 5.4 75.8 0.0
1 18630 GANG SAH e 75.5 7545 0a0
; 1602 UEBARKER F i 75,4 THheh 0.0
i 1877 BACK/ELECT SHOP 1 75,0 75.0 0.0
i 1879 BACK/PIPE SHUP z 75.0 Zhet Dot
; 1654 RESAN~LARGE 1 Ta,0 6940 5.0
: 1655 RESAH~LARGE 1 4.0 6940 5.0
[ 1658 RESAH~LARGE 1 74.0 6940 5.0
i 1659 RESAH=LARGE 1 780 69.0 4540
f 1607 DEBARKER 1 7240 7240 0.0
i 1873 BACK/MACHINE SHOP 7 71.9 71.3 05
, 1883 BACKsHECHANIC SHP ‘ 6.5 675 0.0
! 1600 DEBARKER 1 85,0 6540 0.0
| 1864 BACK/STORAGE 1 540 6940 0.0
; 187% BACKZCARPNTR SHOP i 6. U 6hel Qe -
|
J 5=-18(b)
5
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ENVIRONMENTAL PRUTEUTION AGENCY

TABLE 5-12

5IC CODE =

§QUIP.
cope

1779
1694
1785
1759
1819
18048
1684
1846
1176
1079
1629
et 1724
1792
18G0
laas
1739
1813
16848
1810.
1620
1610
1085
1749
1824
1600
1747
1798

242 AYERAGE FUR lauusTrY NJ DaTe$ SFECIFIED
EQUIPMENT NU. UF MEAN LEQ {lUbpaAa) NOLSE RED.

UESCRIPTION SARFLES WEPJURE AFTER tubal
CHIPPER 39 9549 B4.9 L0
PLANER 48 Iba s bHed 1G.0
HOG [} %1 9541 Ual
RESAW/SPECIALTY %) L L} G443 Qa0
QUADSAN 3 9440 EETY Qa0
LUG CARRIER 1 90«0 Ylew Qal
TRIAMER 3a BeD Bled 7.0
KiP SAWsSPECIALTY " BbaU d8.0 Qal
CUNYEYOR/GEN > 8.0 §7a8 Qal
GREEN CHaIN 20 B?.7 H2e7 S5a0
EUGER Zn 7.0 dla0 7«0
MulLuck lo -1-7% -1 dhet Uel
PUuRERNQUSE 5 Boa. b 8ba0 0.0
FLIK!\L‘FT L] bbhet Boeb Oal
RESAN/LARGE 14 dbad dled HSel
Dn\' CﬂA!N ZO Bbao 3&-0 0.0
TRANSFER CARRIER 3 dbae 86.0 0.0
I‘ILH CHAIN bb Bh. 7 55-7 Ual
LunscK CARRIER L1 Bhaet 894 Qalr
He ADRIG 24 bha2 50a2 Q.U
CuT=UFE 15 B4e 3 Baes 00
KiLm 7 83.6 Hi.0 Oal
STACK BANDER Y Blas dlad Cel
GANG SAN % Thed 7bat 0.0
DeBARKER 17 764 Toad 0.0
Ralu CaR LDAD k] 72.7 72a7 Ol
SawWnlil UFFILe 1 Tvai} 70av Gal

5-19
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EQUIPHENT NOISE DATA AVERAGES (LEQ)

EFFECT OF EQUIPMENT NOISE COnTkaL

gEN JOp NUa

GENERALLIZED
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ENVIRONMENTAL PROTECTIDN AGENCY

EFFECY OF WOISE COUNTROL ON PERSOUNNEL cRPUOSWRE AYERAGES

S5IC LODE = 242

c

oAl T i

408
GDE

173
211
168
167
176
228
148
151
202
134
137
212
101
154
127
213
140
144
26l
138
104
246
233
201
245
123
155
191
266
219
145
161
244
190
182
265
117
159

T $ A B v s e

TABLE 5-13

EPA CRITEKIA

AYERAGE FUR INDUSTRY

BN JUS NUa

G535

N0 DATES SPECIFIED

==~ LEVEL AEIGHTED POPULATIUN ===
AFTER

JUB DESCRIPTIUN NOOF HEFORE

PERS. HMEAN Roelo
GRADER/PLANER nmILL 13837 92323 L2134
ALLLHRIGHTFGENERAL 14095 86567 L11593
PLANER SET=UP HAN 3329 794853 100709
PLANER UPERATOR 7175 78610 111853
DRY CHalN PULLER 23321 62407 100916
ELECTRICIANS 10506 59679 7545¢
TRIMMER OPERATOR Y479 49056 93581
GREEN CHAIN PULLLER 74930 43544 01372
FORKLIFT DPERATOR 14607 4190 75054
EDGER DPERATOR L4077 36306 BHP?T2
CHIPPER GPERATURK 2304 338, 45072
MILLHRIGHT/SAWR]ILL 3643 28u839 3133l
SAMMILL SUPERYISOR 3328 2312f 2530
STACKER=~GREEN 7174 20841 50144
TAIL SAWYER 1793 20058 32880
MILLHRIGHT/PLANER 1792 20005 257d3
RESAWN OPERATOR 3075 18887 23bou
LUMBER LIVERTER 1792 1%¢o 21000
CLEAN=UP NANZREGULAR 2560 16617 20817
HBG OPERATOK 1530 1580¢ 20120
PLANER SUPcHYISDR 2561 158¢8 L6367
POWERHUUSE UPERATOR 4611 l49686 2R3b7
CARPENTERS 2049 13473 15148
LUMBER CARRLEK UPER 5125 11727 18804
OJLER 1536 11596 13352
SAMYER 5894 11210 21l8é?
STICKERMAN=GREEN 4355 10%¥>5 21729
SPECIALTY KESAN OFF8 1280 10304 Ll42bb5
HELPER 2561 8843 13807
HACHINISTS 4668 8541 8710
GREEN CHAIN OPERATOR 2517 81728 15571
UNSTACKER=DRY 1793 GUsl 1le6l0
FILERS 09148 7190 L748>»
SPECIALTY RESANW OPER 1024 92 1239%
TALLYMEN 4098 6dyl Llo4ly
LABURER L79¢ 6779 473y
DECK SCALEX 1024 ébo s Béo3
TRANSFER UPERATUR 1280 650 7777

T et o i g Y

5=-20

[ N

MEAN

2236
40789
37173
22563
51360
26780
136869
21605
41317
L1856
Levyl?
L5070
130u2
L9714
11983
7586
G480
9514
7124
LET4%
b2%3
L4555
7489
L1?s?
7604
486569
L0523
L0070
946
540¢
2745
7486
l8os
7364
43uvg
kLAY
511y
6527

Helos

34898
bH24]
Blb4s
415G8
9641
40266
39538
338675
74003
43623
19666
16192
lobl3
49518
24136
11416
129463
12177
9622
17505
5221
2y 367
9607
loB80%
11147
8480
21524
le212
12494
5511
7421
12133
6011
12223
ibs556
6ebh?
FLT-X
RIT73

CHA
ML AN

70087
45778
42680
56047
LY
32599
35387
219319
be3
24450
204895
13769
10040
1127
8075
12419
9399
77r2
94493
3117
9535
i
5984
0
3732
6541
422
228
1697
3139
5393
545
5908
226
562
2ue3
1540
23

NGE
". c.

H2486
406352
49123
70255
1275
as5lb6
540723
27647
451
43149
2 54y
J
Ho9e
3z
10742
143067
10717
84829
11195
2621
1014t
v}
5539
0
2215
11947
155
T4
1313
3200 !
8140
-523
L1474 .
75!
-79
2hHnN
1.3
LI

e b sk d
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ENVIRUNMENTAL PRITECTION AGENCY

SIC CODE = 242

408
cave

128
143
162
179
262
133
2348
120
[ 1%
160
181
L4
195
lub
ll4
156
2186
111
197
131
207
223
107
108
217

EFFECT OF NOISE CONTROLL "On P

TABLE 5-13 (Cont'qd)

EPA CRITEXLA

AYERAGE FUR INDUSTRY

BuN JOo Nu.

KOONNEL EXPUSURE AVEKAGES

Ybid

n0 DATES SPECLFIED

=== LEVEL WEIGHTED POPULATIUN ===

400 BESCRIPTIUN N . OF #E+-URE
PERS. MEAN Waele
QUADSANW TALL SAWYER bl12 8202 620¢
UMSCRANSLE UPERATOR 1260 5893 9217s
UNSTACKER PULLER 24108 55¢3 L3749
GANDER OPERATOR 2304 4LL7 5203
CLEAN=UP MAN/DUNN Th 2049 4065 6Ll
SLAS BUARD PULLER 512 39¢4 4l4n
PIPE=FITTERS 768 3yls 4247
CUT=0FF SAW OPERATOK 512 3luy Yok
GRAQER/ ORTLMG CHALS 768 30 0 521
XKILN OPERATOR 2817 2609 ' YLYi
CHECUKERS 1337 2399 4277
RIPSAW UPERATUR 256 2313 24ls
MOULDER FEELWER 768 2éob Jbo4
RIPSAN UFFbBeARER 2%0 189l lodd
DE4ARXEK OPERATUR 4360 170¢ Béue
UNIPAC QGPERATOM 512 1347 2274
SHOPMAN/GENEKAL 256 1050 1234
LOG CARKIER OPER 512 9¢l 921
MOULDER OFFoEARER 768 1l 1244
GAMG SAn OPERATOR 1025 248 4586
RAILCAR LOAUVER 3331 0 13ls
MECHANILS 2894 (1] 1}
POND SCRTER 1537 14 7]
LDG SORTER 512 v u
WELDER 256 0 ]

5-20(a)

AFTER
MEAN Hela
62ue 5202
2315 4525
5337 13029
IX-1-1'] 3704
3640 5595
L4l 1609
24313 2947
3109 34965

60b aH37
249y 670%
1404 in?l
2313 2313
zeda Job4
lavl lesl
176¢ 86002
1397 I¥¥L}
358 283
921 921
771 3244
¢0b 4%

4} 1314

[H] Q

u 1]

0 Q

0 0

CHANGE
MEAN wals
0 [
3574 4751
ldo 120
L437 149y
447 518
212 2m39
lagd 1300
0 0
G4 GIN
110 w2
155 406
i o}
0 0
Q H
0 Q
(4} o
872 65l
o 0
0 0
o] 0
O v
0 v
0 0
0 [
0 1]

ot rreap
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Report 4535 Bolt Beranek and Newman Inc.

level (Leq dBA) before noise control, the mean noise level
after noise control and the difference between the two. Note
that background nolse levels are not reduced by the same amoun
as the equipment types whilch dominate them. This 1s because m
than one equipment type contributes to each background level.

The effect of the specified noise reductions con the perscnnel
nolse exposure impact 1s shown in Table 5~13 for EPA criteria
Table 5-14 for 0SHA criteria, Only results correspondlng to
Tables 5-3 and 5-4 and representing persocnnel categorles
subcategories with filve-digilt codes are not shown to avoid
unnecessary detall. The effect of the specified equipment noi
reductions on the egquivalent eight-hour sound levels (Leq(B))
are shown in Tables 5-15 and 5-16. In Table 5-15 Legq(8) 1s
caleulated for each perscnnel ceategory using EPA cprlteria and
results in Table 5-16 are caleculated using OSHA criteria. Age
results for personnel subcategories (with 5-digit codes) which
make up the personnel categories shown in Tables 5-15 and 5-16
are not shown geparately here, but they are produced by the
computer model. A summary of the results listed in Tables 5=l
to 5-16.appears in Table 5«17 for EPA results and 5-18 for QSH

results.

The equipment noise impact following the implementation of the
specified nolse reductions 1s shown in Table 5-19 for EPA
eriterla results and Table 5=-20 for O0SHA criterie results. In
Tables 5-19 and 5«20 only results for the general equipment
¢classifications are presented. The results for the individual
equipment types are produced by the computer model but are not
included here,

5-21
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ENYIRONMENTAL PRUTECTION AGENCY

5IC CODE = 242

J408
CODE

168
137
128
127
16?7
144
185
138
213
133
186
212
173
245
191
190
101
233
Log
104
211
117
151
224
26l
159
134
238
143
265
216
l48
266
120

EFFECT OF NOISE CONTRUL ON PEKSUNMEL EXPUSJRE AVERAGES

THRESHOLD LEVEL

EXCHANGE

Jo8 DESCRIPTION

PLANER SET=UP RmAN
CHIPPER QPERATUR
QUADSAN TAIL SAWYER
TAlL SAmYER

PLANER UPERATOR
LUMBER DIveERTER
RIPSAN UPEKATUR

HOG QPERATUR
MILLWAIGHT/PLANER
SLAB BOARD PULLER
RIPSAR UFFJEARER
MILLnRiLATZSANMLILL
GRAUER/PLANER mILL
QILER

SPECIALTY REkSaw UFFB
SPECIALTY RESAHW OPEK
SAamlLL SUPERVISOR
CARPENTERS

RESAN ODPEKATUR
PLANER SUPERYISOR
MILLWRIGHT/GENERAL
DECK SCALER

GREEN CHAIN PULLER
ELECTRILIANS
CLEAN=UP MAN/REGULAR
TRANSFEKR OPERATOR
EDGER QOPERATOR
PIPE~FITTERS
UNSCRANBLE OPERATOR
LABURER
SHOP MAN/ GENERAL
TRIMMER UPERATUR
HEwLPER

CUT-0FF SAm UPERATOK

e A e R ¢

TABLE 5-14

RATE

NU.UF
PERS.

3329
2304
512
1793
7175
1792
258
1536
i792
512
2%
3843
134537
1336
1280
L0244
3324
2049
3075
£561
14095
1024
7430
L0506
2960
1280
407
168
1280
1792
256
Y479
2atl
512

tan JUs NUe

a2 30.0 JoA
8=HR PERMISSIBLE LevEL = 90.0 JBa

a 3 bsBA

AVERAGE FUR [MUusTRY

NU DATES SPECIFIEL

Yu3lo

mmetmemne JASLY NOISE DUDE ====—=—-
BEFURE AFTER LHANMGE

MEAN hale MEAN A.Ce nEanN Hela
Ty 1242% lLabt 287 S.80 Fahd
3.00 LIR A} Uabe 1410 24 38 Jalih
204 2ebn F£Y-1} Labh 0.0 Vel
FL 5471 1a23 2 e85 la¢3 Ll
2ald 3,38 O 04 Uelh LaS% Jaln
la79 ZlJO Valt l.08 Le0Ol Ladl
lad 4 Lai4 le74% Lalh 040 Qa0
171 2t le24 1.92 [ PEY:] Uads
let 4 ol Dad? D o4t l.17 Lett2
lanl labo 040G 0.0 ladl Leb6
lesd Lade la3¢2 L1432 0.0 Dal
TaL? lado Qe L9 Ue2l Qe 94 L1a05
leid lJvt Q.00 0«03 lal® Le53
lalo lado Deh4 Va7l Da2 Cebhy
Lell 2ed9 l.01 2«29 0.10 Ull0
lLaub 244y Qe 2a87 Dale Gele
PV lels Osdd Uek4 Deol Uedl
Qa94 l.Ub Q.18 Oe30 0.78 Vell
0442 lada Uel0 Dab4 0.92 Qab4
Qayé 1.07 Oal4 0al? Qua78  Qe90
Qevl lelt Dal¢ Oab0 079 Debty
Dadb Labdl Q.09 Uabl 0.77 [V Y- 1Y)
Qacb labb [ %) Da57 Qand 1.09
Delt 0«90 0.4 0o Da32 0.70 [P RY-L
Qatz le0J Oelkl Da23 anl ry-7¢
0.71 Galh Ga?l Dels Q.0 uvel
007 3430 D400 Va4 Oatr? Zalb
Qa4 05y Vel 0431 0438 Ua2d
Deb3 ls2a 000 Vel 0a53 L2686
Gan2 Qet? Del4 Dalt 0.348 Ja#kl
Dann Ds91 0.00 Qalb Danh Ga30
Uanl le?v Ue00 Gald Qatl 1477
Ou.30 Ousd Uaell Bab% Uad? Gaedd
Cest Dani Veda Deb2 0.0 Qa0
5-22
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ENYIRONHENTAL PKUTECTIUN AGENCY BN JUb NUa. Yo3h

TABLE 5-14 (Cont'd)
EFFECT OF NDISE CUNTROL ON PERMONNEL tEXPCSUKE AYERAGES

e

BRI 5 e i ad iy e R Mt

THRESHOLD LEVEL = Q0.0 2t4
B=~HR PERMISSIBLE LEVEL = 90.0 Jov4
EXCHANGE RATE = 5 Doa
SIC CODE = {242 AYERAGE FOR INDUSTRY NU DATES SPECIFIEY
mmmmamem DALLY NOISE DJSE w=weoe
JUB J0B DESCRIPTION ni.0F BEFURE AF TER LHANGE
LODE PERS. MEAN Walse MEAN WaCos MEAN NeCla
219 MACHINISTS LY-1.1.] D.é5 Deldd D.0b De08 017 0417
196 HOULDER FEELER Tod D.43 Os.13 G.13 basl3 0.0 0«0
179 BANDER UPERATUR 2304 O.ll Dal3 0.00 N0 Oall 0Oel3
161 UNSTACREK=DKY 1793 Co.ut D492 0400 l.186 0.00 =0ac4
2%4 FILERS oY1l Ouut 0.006 0.0l D.OL D.05 0405
262 CLEAN-UP MAN/DUMN Tm 2049 Q.u2 Gato 0.00 Death a2 UalUl
114 DEBARKER OPERATOR 4860 Qeu 0.0¢ Qa2 0.0 De O (a0
182 TALLYMEN 4098 0.01 Oabb U000 0.53 001 =0405
176 DRY CHALM PULLeR - 23321 Oaul 0.0¢ 000 Vel 0s0U1  Capi
107 PDND SORTER 1537 O.ud 0.0 Ua00 Vel 0.0 Ual
108 L0OG SORTEK 512 Cau0 0.0 0. 00 bal Q.0 Ga0
111 LOG CAKKIER QOPER 51l¢ O.00 Cal Ue Q0 Qal 0.0 Cal
123 SAHYER S5H 94 0.u0 0.0 Gatl 0.0 0.0 0al
131 GANG SaAn GPERATOR 1025 D.00 0.0 000 0.0 Q.0 0a0
145 GREEN CHAIN OPERATOR 2817 Q.00 0,47 0e 00 0.0 0.0 0a87
154 STACKER=GREEN 7174 O.00 lali 000 Lel3 0.0 U0
155 STICKERMAN=GREEN #4355 Ca.ul lelig Oa iU le02z 8.0 0.0
160 KILN OPERATUR 2817 O.00 0.13 Qe 00 0.13 0. U e 0 '
162 UNSTACKER PULLER 2818 D00 Gal$b 000 Ualb 0.0 0.0 i
163 CGRADER/SORTING CHAIN r -1 OU00. la.l9 Da U0 D.89 G0 0,30
181 CHECKERS 15237 De0 0.0 000 Ue0 0.0 Ua U
197 MOULDER UFFBEAKER 768 Oa00 0.0 000 g.0 0.0 . 0
201 LUMBER CARKIER UPER 5125 TN 0.0 0.00 0.0 0.0 0.0
202 FORKLIFT UPERATOR 140607 QaG0 Oa.b4% 000 UalBn 0s 0 0.0
207 RAILCAR LDAUER 3331 Oeul 0.0 Ga00 0.0 0.0 Us 0
217 HELDER 256 0«00 0.0 Qa D 0al 0.0 u.C
223 MECHANICS 5894 Jeul 0.0 0.00 D.0 Ca 0 0.0
248 POMERHUUSE OPEKATOR 4511 Oelu Daa? 0,00 Oua? 0.0 0.0
S5-22(a)
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INVIRONMENTAL PRUTECTION AGENCY

SI1C CODE = 24¢
Jas 408 DESCARIPTIUN NU. OF
CuDE PERS.
168 PLANER SET-UP mMAN 3329
137 CHIPPER UPEKATUR 2304
128 QuaAaDSAn TAIL SAWNYER 5l2
167 PLANER QPERATUR 717%
127 TAIL SAmYER 1793
138 HOG OPERATOK 1536
213 MILLWRIGHT/PLANER 1792
l44 LUMBER DIVERTER 1792
185 RIPSAW UWPERATUR 250
191 SPECIALTY RESAW OFFb 1280
133 SLAY BOAKD PULLER hl2
212 MILLWRILHT/SamnmlLL 3843
245 DOILER 1936
L6 RIPSAW UFF2EARER 2506
190 SPECIALTY KRtSAW GPER 1024
101 SAMAILL SUPERYISOR 3328
233 CARPENTERS 2049
173 GRADER/PLANER miLL 138137
117 DECK SCALER Lu24
2bl CLEAN=UP MAN/REGULAR 2560
104 PLANER SUPERYISOR 2961
211 MILLWRIGHTZGENERAL 14095
120 CUT=0OFF SAd OPERATOR 512
228 ELECTRICIANS 10206
134 EOGER OPERATOR 8407
159 TRANSFER UPERATOR 1280
238 PIPE=FLITTEXS b4
148 TRIMMER QPEKATUR 9479
151 GREEN CHALN PULLER 7430
140 RESAW OPERATOR 3075
161 UNSTACKER=uUKY 1793
143 UNSCRAMULE UPERATOX 1240
2lb  SHOPMAN/GENERAL ¢he
163 GRADER/SURTING CHAINM 1ot
248 POWERHDUSE UPERATOR 4all
15%4 STACKER=GREEN 7174
145 GREEN CHAIN UPERATOR 2517
202 FORKLIFT OPERATUR 14007

EPa CRITeExEA

TABLE 5~15
EFFECT OF NUOISE CUNTRUL ON PERSOMMEL tXPUSURE AVERAGES

AVERAUE FUR INDUSTRY

don JUB NULe 4035

NU DATES SPECIFILED

mwmmmmmm== SUN) LEYEL ==escssascm-
HEFURE AFTER CHANGE
MEAN Welo MEAN Welo MCAN Halo
10%.7 109.> a7 99,5 10.0 110a0
99,1 103.1 839 93e% Ga2 el
92.0 97.0 97.0 7.0 a0 Q.0
99,7 99,0 uS.4 9.7 9.9 100
95.5 10led 0.5 3645 5.0 540
99.2 47.0 93.1 Y01 2.0 lad
34,9 LY EY-) dbel 8Y.7 Bel 749
Fa.b Gbhed d9.0 Y4la5 %0 Had
G4.0 4,0 G40 F4.0 Ua0 Ga0
Ge. 4 5,4 G2 .0 Yh,7 Ba2 De0
9245 9.2 8549 dbel 7.0 7.0
92.3 G340 d7a4 8.8 %9 Sat
Gded 93.2 bBed Flet Jat Lay
92.0 92.0 42 WU Yeal 0.0 QaU
Fi. b G0 3 Flad Y62 Vel 0.1
fi.0 Y2 4% 87.3 b9 4ald kP
9l.1 92.1 boeY 6.5 LYY kY]
Gl.0 93.6 ad«t bbeh -} Bal
9.0 Bi.0 890 92.1 L.8 1.5
90,7 G249 8942 Bta9 545 Sal
U0 9Ll.9 B4 a4 Boal bel Ded
90.0 92,7 oY% B88.3 5.2 4.5
0.6 92. 8 G040 2.6 0.0 Cal
90.0 Gl.4 dhaeH u7.3 Dal “4ab
894 7.7 Bde4 U7 740 7.0
89,3 10444 B9.3 104.4 Oal 0.0
8943 BP9 40al 47.3 3.2 2ab
89.¢ 9444 823 47.9 7.0 7.0
B9. ¢ G243 Bée3 7.3 5.0 Ha0
H9al G0.9 béel 35.9 2.0 5.0
8843 Ylad 8749 Y1lsh Daud 0.0
8842 9l.b 83e3 SbeB 4.9 4.4
87.7 By Bded 8445 5 el
87.6 9le4 Bbak 8943 Le4 Eel
6.2 B« 5 dbed 3945 0.0 0.0
LE-PY.] 91.7 94 Ylab 0.3 Ual
Use? 49,8 Bles d45.2 4.5 hat
b5.7 Y943 aDab B4Ya3 Usl 0.0
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ENYIRONNEMTAL PRUTECTION AGENCY N JUB NUa Ye3y
EPA CRITEdlA

TABLE 5-15 (Cont'd)}
EFFECT OF NOJSE CONTROL DN PERSUNNEL EXPUSURE AYERAGES

SIC CODE = 242 AVERAGE FOR INDUITRY NU DATES SPECIFIED
mremmeemae SOUNY LEVEL ~==smoewcew-
J08 J08 DESCRIPTION NU o UF BEFURE AFTER CHANGE
CObE PERS. HEAN Wals MEAN HeCo ME ANM Hela
195 MOULDER FEEUER 768 85 b BH. 6 8heb BHa8 Del 0.0
156 UNIPALC UPERATUR 512 85. 4 B8. 3 bhat btel3 Do 0 0.0
176 [RY CHAGN PULLER 23321 82.3 88.1 9.2 bbae0 Gel 0.1
155 STICKERMAN~GREEN 4355 85 0 90.Y LYY 90.9 Dal Gs0
201 LUMBER CARRIER UPER 5125 8445 871 U445 b7.1 0.0 0.0
266 HELPER FE-1-9Y Basq 87.% 83.5 569 1a9 0.5
le UNSTACKCR PULLER 2318 3357 89,0 53.b ﬁanq 0.1 o‘l
123 SANMYER hu94 83.5 7. ¢ 79.3 BLas9 4ad 4.2
181 CHECKERS 1537 8248 85.% 81.0 B5.0 ls8 0.5
265 LABORER 1792 8ca l 8340 794 5le5 Zat 240
197 MDULDER UOFFUEAKER 7686 Bl.3 88.0 4l.3 0.0 0.0 0(‘\ ‘
179 BANDER UPERKATOR 2304 799 oleY 78.8 79.8 lel 1.
24%% FJLERS 6914 78.3 8lep & 7540 77.6 3«3 3.8
131 GANG SAn UPEKATDR 102% Tiely 79.4 77.9 79.2 Da0 0.0
182  TALLYMEN 4098 17.7  Bled 7744 B8l.2 0.3 0.0
160 KILN OPERATUR 2517 7. 0 80+ T60.9 8045 Oel Ua0
1}4 DEBARKER UPERATOR 4866 72,0 B2a3 77.0 52.3 Us 0 Qe
262 CLEAR=UP NMAN/DUWN TR 2049 7043 77.7 75.% 77.3 Dud Osy ;
112 LOG CARRIER OPER ale 70,0 75.0 6.0 76.0 0.0 0.0
219 MALCHINLISTS 4868 <75.0 T7.% «<75.0 7042 0.0 le3
207 RAILCAK LUALER 3331 «<?5.,0 T2.0. <7540 771 0,0 O6l
223 MECHANICS 5894 <7?5.0 75,0 €75.0 <£75.0 0.0 a0
107 POND SORTER 1937 <750 <75.0 <C?5.0 <75.0 0.0 0.0
108 LOG SOKTER 8lg <750 &£75.0 25,0 £75.0 0.0 Q.0
217 HELDER 254 75.0 75,0 750 <75.0 0,0 Oa0

5~23(a)
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ENVIRONMENTAL PRUTECTION AGEMCY

SIC CODE = 242

408
CODE

168
137
128
127
16?7
La4
185
138
213
133
las
2l2
173
245
191
190
101
233
140
104
211
117
151
228
261
159
134
238
142
26%
2lo
148
P
120

THRESHOLD LEYEL

EXUHMANGE RATE
TABLE 5-16

EFFECT UF NOISE CONTRUL ON PERIUNMEL cXPUSUKE AYEKAGED

JOB DESCRIPTION

PLANER SET=uP MAN
CHIPPER ULPEKRATUR
QUALSAN TAIL SAWYER
TAIL SAmYER

PLANER UPERATOR
LUMBER JIVERTEKR
RIPSAN UPERATOR

HOG UPERATIR
MILLWRIGHT/PLANER
SLAb BUOARD PULLER
RIPSAM UFFSEARER
MILLARIGAT/S5ANMILL
GRADER/PLANER MILL
DIuER

SPECIALTY KESAR OFFB
SPECIALTY KeSAW OPER
SAMMILL SUPERVISOR
CARPENTERS

RESAKW UPERATUOR
PLANER 3UPERYISOR
MILLARIGHTZLENERAL
DECK SCALER

GREEMN CHAIN PULLER
ELECTRICIANS
CLEAN=UP MAN/AEGULAR
TRANSFER UPERATOLUR
EDGER UPERATOR
PIPE=FITTEKRS
UNSCRAMILE UPERATOR
LAGURER
SHOPPMAN/GENERAL
TRIMMER UPERATUR
HELFER

CuUT=0FF SAW OPERATUR

NULOF
PERS .

3329
234
912
1793
7175
179¢
256
L5306
L79¢
514
256
Ibaud

13837

1213s
1280
L1024
EEPY-)
2049
3075
¢961

140495

1024
7430

10506

£550
1280
8407

768
1280
1792

2%&
9479
2561

hl2

baN JU& NuU.

= 9040 OBA
=R PERMISSIoLE LEVEL = YU0.0 uaga

= 5 Pba

AVERAGE FOR INDUSTRY

YEFURE
MEAN Waela
104.5 108.1
97.9 101.%
97.0 97.0
Q0.5 10240
9541 Qh.0
Ghe d Gbed
S4.0 Fa.0
93. 9 Fhah
Feed 944
9L G3.¢
Geu 9<.u
9la¢ Fiad
Fl.0 93¢
91.0 G2ac
S0.8 L 1- T
0.3 97.9
.2 90aYy
<9040 e
<90,0 9l.0
€90.0 0.5
<9u.0 9les
<%0. 0 3.4
<9u, 0 93.7
.U <9VLv
<90.0 90442
<9u.0 L03.1
<30.0 9.0
€90.0 <90.0
£90.0 FLa?
€<9Us0 <90.40
€90.0 <9040
€%0.0 442
£90.0 <«90.0
C90.0 <90.U
5-24

NU ODATES SPECIFIEw

Y645

LEVEL mommmmememme—

sbuwy
AFTER
HEAN HeCa
93.7 937.8
90,0 9Ca7
97.0 9740
Y15 37a6
0.0 <90.0
<900 40a.5
94,0 4.0
9145 Fi4e?
C90.0  <CSUal
{90.U0 <9040
¥e.0 Y240
L9900 €90.0
£90.u <7040
{HULU 4040
90l Y00
90,0 3748
$30.0 <9040
VY bZab
<4040 -1-T:]
$90.0 77.1
<90.U Bae
<90.0 0.5
(5 2¢ YY) ah a9
L9U.0 <9V.0
{90 U 7943
¢90.0 lUsel
CH0.0 6940
9040 <490.0
<490.0 U.0
L90.0 <9U.0Q
£90,0 <9040
L9d,.0 o0ded
$40.0 <90.0
CHULU YU L0

LHAKGE
MEAN  WeCa
1048 10.5

7.9 108
0.0 0.0
5.0 5.0
Sel Baeb
“ad 5.7
Ua0 0.0
2al lao
2ab 549
Ze5 E Py
Ue0 0«0
Lat lebt
l.0 Je2
ta0 Lol
D7 0.3
a3 0.2
UVad ‘DY
0.0 Uet
Ua0 let
0.0 (VPR
0.0 lad
Ue0 Je4
Ol Je?
Ual OeU
U0 Ua2
Oa0 Qat
Va0 Bab
D0 Qa0
Va0 la?
U'O Ulu
0.0 Da0
Q.U hal
Jal Uad
el Qs



ENVIRONMEWTAL PROTECTION AGENCY BEn JUB NU. Joib
THRESHOLD LEVEL = YD.0 JBA
§~HR PERMISSIALE LEvEL *= 9U.0 JbBa
EXCHANGE KATE = b Doa

TABLE 5-16 (Cont'd)
EFFECT OF NOISE CUNTRUL ON PERMONNEL EXPUSURE AVERAGES

SIC CUDE = 24¢ AVERAGE FUR INLUSTRY NU DATES SPECIFIED
ammmmumnne §QUN) LEYEL =—ee—eme—-
J0B JUB DESCRIPTION NO. OF BEFURE AFTER CHANGE
CODE PERS. MEAN Wala MEAN el MEAN Hala
19 MACZHINISTS 4868 <90.0 <K90,0 <£90.0 <90.0 Ue0 [
196 MOULDER FEEDEK 768 <€90.0 <90s2 <90V <90.0 00 Da0
179 BANDER UPERATUK 2304 <90 <90, (90,0 <£30.0 Ua U Ul
161 UNSTACKER=DKY 1793 <90 €£90.0 €90.40 <£90.0 0.0 0.0
2h4% FILERS B918 <90.0 <P0.0 (90,0 <€90.0 0.0 0.0
262 CLEAN=UP MANZUUAN TH 2049 <9U.0 <90.0 CYU.U <90,0 0.0 Dab
114 DEBARKER OPERATOR 4866 <€90.0 <%0a0 90,0 <£90.0 0.0 Oul
182 TALLYRMER 4098 <90.0 <K90.0 <90.,0 <£90.0 U.0 G.0
176 DRY CHALIN PULLER 23321 <90.U0 <C%Ual <9040 <900 Ot [ :
L0? POND SORTER 1537 <€90.0 <90.¥ <90.0 <£90.0 Uag G.v
108 LDG SOKRTER 512 <9040 <€H90.0 (90,0 <9UL0 (L Ga0
111 LOG CARRIEK OPER 512 <90.U0 <C9U.0 <90.U0 <€90.0 Q.0 0.0
123 SAWYER 58%4 <90.0 <90.,U0 <90.0 <90.0 0.0 Qa0
131 GANG SanW UPERATUR LU25 90,0 <9040 <CY0.0 <90,0 0.0 GaU
145 GREEN CHAIN DPERATOR 2817 <90.0 «£90,0 (£90.,0 <90.0 0.0 0.0
154 STACKER=~GREEN 7174 <90.0 0.9 <9040 909 0.0 0.0 ¢
155 STJCKERMAN=GREEN 4355 <90.,0 0.1 K90.0 9041 0.0 Va0
156 UNIPAC OPERATOR 512 <90.0 <€90.0 <£90,U0 <U.0 0.0 0.0
160 KILN OPERATUR 2817 <9040 <90.0 9040 <9Ga0 0.0 Da}
162 UNSTACKEK PULLER 2818 <9U0.0 <90.0 <90.0 <9040 0.0 Da0
163 GRADER/SORTING CHAIN 768 <€90.0 91.3 <30,0 9.1 0.0 la3
181 CHECKERS 1537 <90,0 <90.0 (90 0 <9040 Gal 0.0
197 MOULDER OFFOEARER 768 <90.0 <90.0 <90.U0 <«90.0 D.0 0.0

201 LUMBER LARRLEK OPER 5125 <€90.0 <9040 <€90.0 <9040 0.0 0.0

202 FORKLIFT OPERATOR 14607 <90.0 <H0.0 (900 <€90.0 Ga0 0.0
207 RAILCAR LDADEK 3331 <90.0 <90.u <90.,0 <90.0 0.0 0.0
217 HELDER 256 <900 <90.,0 <cY0.0 <900 0.0 0.0
248 POWERHUOUSE OPERATOR 4611 <90.0 <90.,0 <90.0 <90.0 Lal Ua.0 ¢
!
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ENVIRONMENTAL PRUTECTION AGENLY

SIC CUDE = 242

TABLE 5

EFFECT OF NOISE CUNTROL ON PERSONNEL ZXPUSUPRE

-17

EPA CRITExIA

AVERAGE FUR INOUSTRY

dEn JUb Nie

Y635

NJ DATLES SPECIFIED

CHPTIPEIR RN EER SR INRERRIET RN SRS SFTRREICERSG SR SLFRFCLELERNINE R RITY S,

TOTAL
TOTAL
TATAL
TOTAL
TOTAL
LEVEL
LEYEL

N0« OF PERSLNNEL

NO GF PERS. WITH LEC>7Y (RMEAN)
NO OF PERS. WITH LEIG>79 (WeLls)
NQ OF PERS. WITH LEQ2>90 (MEAN}
NO UF PERS. WITH LEQXF0 (W}
WEIGHTED POFULATION (MEAN])
WEIGHTEDL PUPULATION (Wel,}

JEFURE CHANGE

231730
208632
2lz4??
64584
133533
LU78540.0
L62%933.0

AFTER CHANGE

23l 700
2U81ll9
211964
18968
574925
59093 a2
L036873.9

FRISFGENTENERRFIBELRNPS IR FR RS EERR ARG IL AP SARENIINSUNSRO NI RRNREREFORIREY
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ENVIRONMENTAL PRUTECTION AGENCY bok JUH NUa 9635
TABLE 5~18
EFFECT OF NDISE CONTRUL ON PEKSONNZL EXPOSUKE
THRESHOLD LEVEL = 90.0 JBA
Y=HR PERMISSIELE LEVEL = 9U.0 384
EXCHANGE RATE = 5 [DHaA
SIC CODE = 242 AVERAGE FOR INGUSTRY NU DATES SPECIFIEU

SEBREFSPER RN ELAFRREFRNFRBEPN RIS FRRIP R SR IROR PR SRRRL RN LRSS FRIRRALY

BEFOKE CHAMGE AFTEX CHANGE
TOTAL NUMBER OF PERSONNEL = 231700 231700
TUTAL NUMBER UVEREXPOSED (MEaN) = 576463 . 99ys
TUTAL WUPMBER UVEREXPOSED tWeled = LY 4L2bd o~

PEONEERRIA SN PRRR RN FRR SRR LR RN RSN RSN RRC RIS AR E SRR TFRSINRRERRIRES

ity

5-26
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ENVIRUNMENTAL PROTECTION AGENCY

TABLE 5-19

SIC CODE = 242

EQuUiP.
CODE

148y
1699
1620
1739
1800
L6b4
1679
Lo29
lb4s
1824
1610
1819
1759
1192
17786
1600
L7785
1610
1779
1749
1724
IY-T.L]
1613
1848
1808
1798

ePA CRITERIA

EQULPMENT NUISE IMPALT AVEKALEY

BUN JUE Nu.

AFTER NOISE CONTROL ON YELECTED EWJIPHGNT

EQUIPNENT
DESCRIPTION

KILN CHAIN
PLANER

HEAURIG

DRY LHAIN
FORKLAFT
TRIMMNER

GREEMN CHAIN
EOGER
RESAW/LARGE ~
GANG 3AN
LUMBER CARRIER
QUADS AN
RESAW/SFECIALTY
POXERHUOUSE
COMVEYUK/GEN
DEBAKKER

HAG

CUT=UFF

CHIPRER

STACK BANDER
nOULDER

KILN

TRANSFER CARRIER
RIP SAW/SPECIALTY
LOG CARMIER
SAWMILL UFFICE

NO.UF MEAN

UNITS Ld
Y- B5.7
46 d8.3
24 d0el
20 abel

9 bbabd
33 dlad
20 B2.7
2b olen
l4 glad

4 7648

-] 8944

3 Y4,0
1% Y443

5 -1-7Y ]

2 af.t
17 1640

-} Y5l
IY.] -L ]
30 oy

-] Blad
lu gbed

7 ol.b

3 be U

4 a8.0

1 40.0

l 70.0

5-27
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AVERAGE FUR [4OUSTRY

Malos
LJ

Tlet
G1.9%
B5.0
. LY
0.2
84941
Sbe%
el
Oheh
Tt
Y4,.0
Yo.8
LY
0.9
Heet
Loues
93s¢
Geal
8349
Yla?
H4ab
LO0Ll.h
#a.0
0.0
7.0

4639

MU DATES SPECIFIED

NO. OF
PERS.

175494
312306
118334
77110
34547
212355
157521
199547
78637
75050
17677
54038
92947
9744
93458
215L6
40219
43543
34315
3dnl
2304
35405
3840
SL2
256
ri-Y:}

PRIQRITY Mixhe

INDEX

28967 .4
2769442
£3319.9
1879245
16577 .4
13377.5
12648 .0
ll90 3.6
578%a7
560924
5309,8
504549
holoal
4bUled
halield
435040
EkY.1. 7Y
Zolial
22670
16lcad
153640
13£48.5
118444
512.0
256490
1l.3

P-I.

04139
Uells
Caild
Qa040
Ge030
QaQo%
QalUnl
0.038
0.024
Q.027
Ceulb
DelidH
Det22
[ PRV PFS
04021
0.0£1
Qa01la
0013
D.011
Ua0usd
OeaQu7?
0.0086
00086
0.U0Z
Qa0U1L
D.u0U
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ENVIRUNMENTAL PRUTECTION AGENCY

TABLE 5-20

Bon JOB NU.

EQUIPMENT NGISE CONTRUL PRLORITY ArERAGES

AFTER ND1SE CONTROL ON SELECTED EGJIPHENT

THRE

SIC CODE = 24¢

EQuUIP,.
cane

1679,
1599
1620
1759
1785
1848
1819
X779

=T R AR e i 3 Al P IR b

SMBLD LEYEL

= Q0,0 VoA
B~HK PERMISSIBLE LEYEL = 90.0 JEA
EXCHANGE RATE

= 5 DbA

AYERAGE FOR INDUSTRY

£QUL PMENT NOeUF

DESCRIPTION UNITS
GREEN CHAIN 20
PLANER 46
HEADRIG 24
RESAW/SPECIALTY 15
HUG b
RIP 5Ans SPECLALTY 4
QUADS AN 3
CHIPPER 30

5=-28

T el P M L X i A s

MEAN Hale
Ld Ld

ble? LY
00e3 91.9
olar 9.0
9‘0‘3 9n.b
95.1 100,5
odael Bgel
Y4 a0 P4,0
bt 92.7

e B kg i i A i

9634

NU DATES SPECIFI1ED

MU UF
PERS

3075
3330
3074
1280
1292
512
512
512

PRIURITY
INDEX

3075.0
1793.0
1537.0
1280.0
1107.4
blca0
512.0
172.06

NORM.
Peloe

Q.308
Qei?9
O0.154
O.128
0.111
Oa.Un1
0.051
0.017
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Report 4535 Bolt Beranelk and Newman Inc.

5.2 Foundry Industry Results — SIC 332

The results presented here were derived from data collected in
geven different plants, all of which were selected at random.
Figure 5-2 13 an overview of the noise exposure problem and
indlcates the numbep of workers exposed to equivalent elght-hour
noise levels equal to or greater than the value shown on the
ordinate axis.

The results are presented in detall in Tables 5-21 to 5-40.
These tables are similar to Tables 5-1 to 5-20 in Section 5.1
for the Sawmill Industry and need no further explanatioen.

5~29
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ENVIROMMENTAL PRUTECTION AGENLY Bom Jub NU. Yuidn
TABLE 5-21 PERSONNEL NUISE EXPUsURE AN IaPadll

ErAa CRITE~LA

SIC CODE = 332 AVERAULE FUR INCUSTRY NU DATeS SPECIFIEG
J08 408 OESCRIPTIUN NuU. OF SUUND  LEVEL LEV. wT. PuUb.
cooe PERS mEAN haCoa REAN Wela
27502 PN GRIMNJEK WPER 53004 94,1 96.¢ 48iUBo 497364
34004 SQUEZL/JQLT MOLDER DOP Llb53ud 0.4 1Uwa9 2LLb1b  343ve4
0304 ARC WELUVERZA 8549 ¥5.3 10¢.1 1lo028 Lho48s
30200 ARC=AIR OPEKATOR 5129 LU3.5 10743 103976 133500
0301 ARC WELDER/A 4549 Yo 7 LOU.4 100429 137419
27900 PN GRINGER UPER L1113 3.7 $h.G YouQl 1lu4sl
35003 SQUEZ/ZJOLT MOLDER OF S9¢4 9dad 104.9 B2220 133737
31003 ARC ALR GOUGER J4alY 104.9 103.7 76364 97128
34300 nOLUMASTER UPERATOR 5129 ydal i0U.1 6b540 60049
32600 ARC FURNACE UPERATUR 4274 voe9 llcal ¥E-Fi Bc45?
#2101 SHELL CORE UPERATOR 64 39 Y3a.b 95,0 549201 bud 4B
28001 HHEEL GR IMOER OPER 5149 toed 1lD3al 51446 101486
,rx\zuzoo TRIM GKIMDEK OPER 3419 49,9 94,9 52484 524b4
L 483090 SHAReUWT TaoLE OPEK 3419 Y9e8 Ll0c 48 527ul bad23
25101 STANU STuUNE GRIANUER 8549 Yua? Yaal 52557 bY9847
27%013 PN GriNMwEKR UPER 5129 93.1 F9..5 41792 534706
27700 PN DISLC GRINDER OPEx 3419 97.0 99,9 41319 524940
28000 NHEEL GRINDER OPER 4274 449 LOU 4 40458 901y
3s70!} POURER 3419 Jaeb LUUL2 3991e 54444
3L0CH ARC Aln GOUGER 1709 10%.5% 10343 39748 50c8)
31002, ARC Alr GUUGER 1709 lO4ha% L0HL7 kL-P¥d.] 4asbh
314800 GAS dURNER 1709 104s0 LOYa4 37371 h7643
31900 POWUER sURMER 1709 104.0 10344 37371 47643
#4000 SHAKEQUT OPERATOR ay39 b%a7 Yiah 37069 8243y
3lon00 ARC AlR GOUGER 1709 lU443 10841 Ispll 46705
45000 LUNPUUT/ SHAKEOUT OP L2709 lule? 103.9 35784 Isioa
1001 ARL AR GOULER 1709 lU3ey 10743 34625 Yy L
50500 CUT=UuFF mHEEL OPER 2504 9840 ¥040 33934 33434
42103 SHELL CUwxE OPERATOR 4214 H2al LY ] 3ie82 Jpss2
42203 NO=BAKE CORE UPER G4 TH 1.2 LYY 3ilbab2 Jaab2
32500 FURNACE UPERATOR 3419 Fl.8 Gaab 29435 24438
36704 PUOURER 5149 GYa9 Py 28609 IYNLH
28102 STAMD STUNE GRINODER 4874 Plad L P 2o4ll J4lag
27901 SHING GRINDER OPER 3419 4244 CE I 27u5% 2oala
42102 SHELL CUKE UPERATOR 3419 déal L 28402 3074
202012 FURKLEIFT UPERATUR L7uv LUds0 LuJua0 ZotBl cundl
20400 KADI AL S AW UPERATOR L7y 4.9 4749 couYe 26492
3ha01 MELTER/PUURER 5129 3942 EEPY 294900 4u{o0
—, 34002 SQUEL/ JJLT MOLDER LGP 4274 40,3 Yi.9 249499 Jou4l
u) 20501 LUT=uFF mAEEL OPER 1709 Y4l Fual eaied 2ul2v
5=31



ENYIRUNMENTAL PRUTECTION AGENCY

TABLE 5-21 PERSUNNEL NUISE EXPUoUKL ANy
(Cont'd)
EPA CRITEX]LA

S5I1C CuDE = 332 AVERAGE FOUK INDUSTRY

f

L

408 JOE DESCKIPTION NU. OF SJUND
LODE PEKS « REAN
33800 SHELLMOLUER OPERATOR 3419 1.7
34103 FLOGKR MJdLDEN 3419 Ylab
26402 SERVICEMAN 3419 51.0
40400 RMACHINE HLAMTER 3419 ¥l.0
50502 CUT=UFF WHEEL OPER 1709 7.9
44002 SHALKEUUT UPERATOR 3419 509
3v700 POURER bb 3y b6l
) 44301 SHAKEQUT TApoLE UPER 1709 472
: 27800 PN CUNE GRINDER DOPER 2504 93.1
50503 CUT=UFF wHEEL OFER 1709 97.0
34104 FLOOR MOLDEK 34l9 YUeb
33001 LADLE PRE=-MEATEK © 1709 Ybe9
28104 STANU STUNE GRINDER 3419 Yk
r4-3-1111] hELPER HlzYy 87e0
27602 SWING GRINDER OPER 25064 Y240
42600 CORE SETTER 2564 Y245
43301 CORE KUOMm WURKER 14533 tled
43300 CORE RUUM mURKER 5984 bbad
46701 WHELLABKATOR OPER 3419 bFab
26406 SERVICERAN 3419 U ek
39500 SANDSLINGEK UPERATOR L1709 Y5a.1
26501 LABORER 5129 Hbeb
33901 AUTO=nm0OLUER OPERATOR 1709 Y4t
33900 AUTU-MULUER DPERATOR 17049 94 .0
34001 SOQUEZ/7JULT AOLDEK OP 2504 0.7
50600 TABOK CUT=DFF 54w OP 1709 9441
3800 RELTER/PUURER 2hb4 B9 Y
34000 SQUELZL/sJULT mOLDEK DOP 1709 3.2
34102 FLDOR mMULDEKR 3449 679
33700 HI PRESS. MOLDER 0P 1709 ¥3.2
45900 SHIFTER 2564 b5
34105 FLOOR MOLDEK 1709 Y2ab
50200 BAND SAN OPERATOR 1709 Y2
40300 HAND HLASTER 1709 w2a3d
20300 WORKSAVYER OPERATOR L1229 baa8
#6101 INSPeCTUK onk Yd.0
40202 ROTOBLAST UPERATOR 1709 ¥le4
20202 FORKLIFT LPERATOR 1709 Glak
46703 WHELLABLATOR OPER CEL ¥8.1
44001 SHAKEGUT OPERATUR 1709 Ylaei
5-31(a)
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InPaL

LEVEL
HICI

93.6
LY
Fl.0
91a.0
1001
Yieb
obab
10247
95.1
CE Y-
J4a.7
105.8
Yok
bial
3.1
Yo ab
8549
LY
9562
Hewl
Yial
bse?
Yoe?
Gba?
256
Gial
F4a
95ab
879
93a.2
Y07
H4el
9eab
9243
dbab
5.0
Haal
339
Yoal
LY

ppn Jd0s KU,

T

GEan

HiJ DATES SPECIFIED

LEV.
fntAN

234941
Z30l%
21968
219068
21béb
21524
21159
21139
21083
2690
20083
" ¢0539
20310
cQz?8
19450
14571
1v023
184833
le3l7?
17740
L7346
17162
lo456
loas2
lab92
15591
14190
l4lae
14132
lalla
14523
13280
13021
12837
12319
11943
Liabg
Lia?b
11562
lil3b

Wi

FUP
naCe

30246
34718
21464
21968
26996
23¢3%
31.87
32087
254829
22158
33214
404680
25943
£ensl .~
2lu4a2 '
19271
heob?
27513
3aind
25009

25u4a%

24005

2ULla2
20133

29495

15591

£3u3e

23763

lel32

1all4

lh045

15625

13021

12637

lbb32

11943

loa3o

15403

lisee ...
I ET-7 )
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ENY[RUNMENTAL PRUTECTIUN AGENCY Bbs Jue Nue 463D
TABLE 5-21 PERSUNNEL NULISE EXPUIUKE ANu LAPALT
(Conttd)
EPA CRITEx]A

SIC GUDE = 132 AVERAGE FUR INDUSTRY NU BATES SPECIFIED
408 J0UB UESCRIPTIUN NO« UF SLUND LEVEL LEVe Wl PUPS
CO0DE PE& 3. AZAN Mol AEAN naCe
40201 ROTUSLAST OPERATUR L7209 Y1.0 4.3 L0964 12676
40700 WHELLAGRATOx UPER 2564 4640 Y7 10913 lion?
Je?02 POUKER 1704 4.0 Yi.0 10402 1090
26100 STAND STUNE GRINUER L70Y a7 Yeab 104488 li210
36703 POURER 1709 YUe4 04 lui3s 10136
28103 STANY STUNE GRINUER 170y 044 Yl ek lLuus? 12923
42200 NO-BAKE CURE QPER 4274 09 +br B4 e 9813 10550
44000 UVYERHEAL CRANE GPEXK 1749 400 900 Yyol?7 yol?
3z2700 INDUCT. FURNACE CPER L7uY 90.0 iy a3 4Yn 81} Lhy4ss
445702 MHELLABRATOR UPER 170y a9 P4l 849482 L3263
40203 KOTUSLAST OP:zRATUK - 17u9 -1 P 93.5 J881 14707
53400 PRESS DPERATUR S51L¢9 5300 Baal 8207 luab7
Sy 40500 SPLRALSLAST UPERATUR B o4 Y4.5 94,9 Bi6d 8L62
48002 LUYERrEAU CRAME UPER L7u9 Hd.8 Saa.8 al20 0lad
30300 ARC nELUEA/A 22064 co«l dh.8 aus3 a9 36
#2900 DIL=-dAnE CURE MAKER L7uy odeb 83.b 7097 1a9?
32900 CUPULA FURNACE OPEK 1749 Boe? 9340 fock laggl
42104 SHELL CURE UOPERATOR a%4 43.6 .U 741f 4540
30362 ARC WELUERZA 1419 B4al 8245 7129 Y454
48001 UVERAZ AL CRANE DPER 1749 blfa9 87«9 70671 7utl
35000 MOLL wASH NURKEX 94 Ylab Fead 0h2? az2?
27900 SHING GRINDER 0OP:R b 94 2241 Heab 0425 LY E-P4
33100 LADLE Sx immtR 1709 el 90 .1 b4l17 9762
27600 PN DRILL GRINDEX 0P -3 Pla8 94,3 o060 79786
34100 FLLOOR MULDER 34 l9 0daed gk 9941 12558
48003 GVERHEAD CRANE DPEN 1709 Jbat Ha.b 291% 3915
20200 FORKLLIFT GPERATOK 1709 bbaeld Bbab 2371 554
24404 SERVICEMNAN 17209 boel 2344 2401 10263
32701 INDUCT. FURMACE OPEx Hoy YOe0 95.0 9171 8204
26405 SERVICEMAN 170y voal 30eb 2N -1 7040
38800 SANDMULLER UPERATOK B94 UL 5 I.h 5155 515%
27501 PN GRINUER OPER B 54 Y0uL4 ¢ o 088 vedd
ass503 MULLCcK GPER 494 YU, 2 Y& 43 44969 8370
38502 AULLck UPER 8949 2U.0 Yeal 4749 849
32500 FURNAGCE UHARGER 454 BYat 9L .8 LY LT LY 1
LY YERYICEMAN 3419 Dlah B34 4711 oysY
42200 RUTUBLAST UPERATUR o4 BY9. 8 GU .9 46469 54907
Z2u503 LABURER L7v9 ED 4 bhab 46l So4#h
= #0204 ROTUSLAST OPERATLR 654 t9.0 Yl.? 497G 5246l
7 &6200 CUPOLA JPERATUR o9% 59 F3.4 44h 7 fens

5-31(b)
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ENYIRONMENTAL PRUTECTION AGENCY

ooh Jud K. R l-E3

TABLE 5~21 PERSUNNEL NULISE EXPUSURE ANJ LRZALT

{Cont'd)

»1C CODE = 33¢

EPA CRITExRIA

AVEKAGE FUR LNUUSTRY

JOB 408 DESLRIPTION NO«. OF SJUND
CODE PERS. mEAN
42700 CORE GLUER Bok btet
30303 ARC WELDERZA 1709 t9e0
39504 RMULLEK DPER 854 59.1
33101 LADLE SKXlMM:R 1709 B4.9
34501 MULLER OPEK Ho4 bbe9
2b401 SERVICEMAN 1709 bée 7
33000 LADLE PRE~MEATER 1709 B4eb
26400 SERVICEMAN 1709 Bhel
25403 SERVICEMAN 1t09 3e9
20500 LABURER o4& 67a2
26407 SERVICEMAN 1709 53e6
26410 SERYICEMAN 1709 Ble®
26502 LABUKER L7u9 FETY
33002 LADLE PRE~HEATER 1709 tdab
34101 FLOOR MJLDER 17u% B3.5
27000 FORERAN bhe B6e9
30700 ACETYLENE WELDER 44 bbaeb
14200 PACEMAKER MULDR QOPERN 854 bbe 5
45100 INSPECTOR 1709 33.0
‘ 421060 SHELL CORE UPERATUK 854 Bhab
: 2h400 SERYICEMAN 1709 ble2
; 42202 NO=HAKE CORE ODPER b54 53. 8
; 3u500 MULLER ODPER 854 g03.%
: 42201 NU=HBAKE CORE OPER 854 79.7
; 20201 FORKLIFT OPERATOK 17u9 £75.0
: 26504 LABOGKER 1709 K7%.0
|
|
]
[
|
|
1
f
‘ 5=31(c)
}
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T P b e b b e

Nu DATES SPECLFIEV

LEVLL
Waleo

Y0heb
7.1
Ile3
Bbal
91.9
Ybeb
BYa% '
B4.1
$3.0
B7eb
57 eb
8ds1
toel
Hoel
Bdel
Diteh
79
8943
bhal
B4
Dle3
91.7
Bheh
d5.7
T8s1
<?3.0

LeVe
AEAN

4432
4294
L34
4222
4137
4033
3901
3550
136806
3162
3132
3069
1069
1009
3069
3028
2874
2d3s
2731
236l
1668
L6067
1543
%565
0

D

nTa PuUP.
Kela

all%
oebd
Soth
7493
5397
L7o4
5037
355C
429%
2312
b3y
7372
7372

7372 o~
7372
424
3328
4458
ieldz2

3409 i
22173
549]
1087
evao
419
V]

o AL Lt B bR ST
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ENVIRUNMENTAL PRUTECTION AGEMNLY dun JUE N Hois
TABLE 5-22 PERSONNEL NULlSe EXPusust ANJ LRPALT
THRESHOLD LEYEL a 4.0 Jba
B=~HR PERMISSIBLE LEVEL = Q0.0 Joa
EACHANGE RATE = 5 UbA
SIC COUE = )¢ AYERAGLE FUR lnous TRY MU DATES SPeCIFIES
408 JUB UESCRIPTION NU. OF SUUNJ LEVYEL DAlLY NulSE DQUse
Cobe PERS . Tc AN nala ML AN Mol
31004 ARC AlR GUULER 1709 LUS.0 1lus.l Bab liab0
31002 ARC ALK LOULER 1709 lus.9  107.7 Gebd3 llatd
31003 ARC AR GUUGLER 3419 Lo3.9 107.7 bab3 liatl
45000 GURmPUUT, SHARELQUT OP 1709 L0345 103.5 behé babd
31400 GAS SURNCR 17049 lu3ded 1l07.1 tad% 10477
31900 POMUER BURNER 170% lusd.3 107.1 5434 Llua?7?
31000 ARG AIR GUUULER 1709 102.7 1iba.8 Hetth F.9%
30200 ARC=AIX WPERATOR 9129 LUlaet ldo43 “adl 0add
3i001L ARC AlIK LOULER 1709 Luled  lUoad ba0b nelt
44300 SHAAzUUT TAsLE OPER 4.9 Yd.9 104l kPRS- 2.9
90401 CUuT=UFF mheEl OPER L7uY T3ek LLYE] 3.0 3.2C
28200 TRIm GRINUER OPER ELWR L X- PR 5.3 3417 3el7
90400 RADLAL Sam JMERATUA L7709 dd.3 Y9343 3al7 3a17
3600 ARC FURNACE UPERATOR 4274 ydel 1ULLY Jaue 2.1z
$4004 SQUELZ JULT muLDER 0P 15308 7.4 103.9 2alb Delbl
34003 SCUEL/ JILT MULDER GP 5904 Y748 lU3.Y 2478 badd
20203 FORALIFT UPCERATUR 1709 9743 973 2.77 ¢all
34300 nuLOmASTER UPERATOR 519 0.9 Hda? datl Jadl
50502 CUT=UFF WHEEL OPER 1709 1044 91l debh Jadd
50500 CUT=LUFF nrEteL OPER 25604 Yoel Yued 2440 catl
45701 WHELLAERATOR OPER 894 Yosl Yol 2s 3% tadh
28001 WHEEL GRLINDZR QOPER 5129 Yoa.u  l0c.5 Zall Yetrd
50503 LUT=uFF wREEL OPER 1709 9543 Y540 2419 1202
45101 INSPECTUR Bo4 93¢ 2 42 ad Zallb £e0b
27700 PN UISC GRIMIER CPER  34Ll% 447 47 .0 la42 2493
44301 SHaKeUWuUT TAHLE OFEK 1709 Yaad L0u.0 lac4 403
33900 AUTO=-MOLUER UPERATGR 17U9 [EPL Y5 a0 la7l 2+30
334901 AUTU=MULUER QPERATOR L1709 7349 Yoa.0 1.71 de30
36701 POUKER Ja Ly F3a.7 475 latl 2483
28000 WHEEL GX INDcwk OPER 4274 LRy G 48 Ls03 FPEL]
50600 Tabok CUT=uUFF Sak UP 1709 PR CETL l.obl Lebl
30304 ARC mELUER/A 8544 YL o7 Yo ab le4t Z a4V
42101 SHELL CO«E UPERATOR obig Ylet 93ab Letl l1.70
42104 SHELL CUKE UPERATOR 454 tlet Y3l ledD Le70
33001 LADLE Prie=HEATER 17u9 9ad  lulel Le3y 4el3
2790} SWING OGRINDER OPER 3419 véel Yeal Led3d Le4 4
5=32
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ENVIRUNMENTAL PRUTECTIUN AGENLY

TABLE 5-22 PERSONNEL NUISE EXPUSURE ANUO InmralT
(Cont'd)
THRESHOLD LEVEL = Q0.0 JsA
#~HR PERMISSIBLE LEVEL = 90.0 JBA
EXCHANGE RATE = 5 (ba

3IC coDE = 332

JOB
afi]3

27502
33700
27500
42600
40500
12500
L7902
27600
29500
40202
28102
27800
27503
50200
44001
40300
42102
42101
42203
27900
F{-L1'}
40201
40400
28101
3p301
46701
as5000
33800
32701
%02
38503
4002
34105
28100
20103
28104

B e

%%5&(\«%‘\-& T R SR S ETAY ORI T o

AYERAGE FUK [WDUTRY

SUUND LEvEL

JUB DESLKIPTIOUN NU. OF

PExSe nEAN
PN LGRINJER WPER 53004 Y240
HI PRESS. HULDER OP 1709 3240
PN GRINUER UPER 11113 dla4
CORE SETTER 2504 Yle
SPIRALBLAST OPERATOK Eoé Y1la4
FURNACE UPERATGR 3419 9143
SWING GRINDEK OPER 2504 lel
PN DrILL GRINDER OP .21 Ylel
SANDSLINGER DPERATOR L1709 Gla0
ROTOBLAST OQPERATOR 1709 0. 8
STAND STONE GRINDER 4274 Y0.5
PN CUNE GRINDER OPER 2504 10e%
PN GRINUER UPER 51¢9 Y03
BAND SAW OPERATOR L7709 5043
SHAKEUUT OPERATOR 1709 90,1
HAND BLASTEK L7709 ¥0,0
SHELL CORE UPERATOR 3419 40,0
SHELL CURE OPERATUR 4274 %0,0
NO=BAKE CORE OPER 4214 40.0
SHING GRINDER DPER B394 <99,0
SERYICEMAN 3419 <y0.0
RDOTUSLAST OPERATOR 1709 €30, 0
MACHIME BLASTER 3419 <90.0
STANv STUNE GRINUER 8549 90,0
ARC nELVER/A b5 49 €30.0
WHELLABRATOR ODPER 34l9 Cyda.0
ROLLD WASH HORKKER 554 <%0.0
SHMELLMOUOLODEK OPERATOGR 3419 50,0
INDUCTs FUKNACE DPER (-1 C%0.0
MULLER OPER LR T <y0.0
MULLER UOPER Ha4 <900
SHAKEUUT OCPERATOR %19 90,40
FLOOR mOLDER 1709 €¥0.0
STanu STUNE GRINDER i70%9 0.0
STAND STUNE GRINDER 1709 €50.0
STARD S3TUNE GRINDEK 3419 {YUa0

5-32(a)

Hala

93.8
Yol
3.0
QIQﬁ
lah
913
9la?
430
LYY
LYY
92,0
92 4t
F3a.l
90,3
4344
0.0
LIS )
Plen
G144
GUab
<92.0
Y3e3
€90.0
G2ah
CEPY )
94,7
<00
9l
3.0
Yudab
9Jdad
9le3
<9J.0
2J.3
YJad
Ydael

dgoN Jus HNie

~~

Woiy

Mu DATeS SPELIFIEL

DALLY NulSt DUSE

Rt AN

laid2
ladl
laéd
1.2l
ls21
1.20
lele
leld
Lal4d
lal2
le07
1. 00
1,05
1,04
l.01
1.00
1.00
1.00
1.G0
1l.00
U. 99
D99
0.99
0.98
0.96
0,87
0a.07
D.43
D80
0.76
0. 70
0. 78
Qa4
Ca?4
Gath
0.74

el

1.70
La51
i«ldl
121
1.20
la20b
Leb%
lLu9t
1.79
1.312
lak4 -~
lab4 '
le0%
1l.60 [
L.Q0

i.22

le22

1.22

1.08

099

Leb8

D.99

1439

Labb

l«%1

Uett?7

lelB

lab%

Le08

le08 :
le20 .
Ga92 '
Lalu

1La0%

la04
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ENVIKUNMENTAL PRUTELTION AGENCY odM Jub Nu. Yoio

TABLE 5-22 PERSUNMEL NOLSE EXPusuki aNJ IMPACT
(Cont 'd}
THRKESHULD LEVEL a U0 J3A
8=HR PERMISSIBLE LEvEL = 90,0 JBA
EXCHANGE RATE = 5 LhA
SIC CUDE = 342 AYERAGE FUR INULUSTRY Hu VBATES SPECIFIEU
408 JOB QESCRIPTION NQ. QF 50UNU LEvcel DALLY NulSt DOSt
COCE PEXS. ME AN Helo MEAN el e
32700 INDUCT. FURNACE GPEx L7069 LTV Feal 0.9 le40
35800 MELTER/POUURER 23504 1040 e o4 Qa9 le40
40203 ROTUsLAST UPERATUR 17u04 <90, 0 F¢a.0 Uatt la32
504 PULLER UPER dh4 Qa0 <YiUa0 Vebh [V I
44000 SHAKEOUT OP:wATOR 5339 Y040 CY0. G Det3 la00
46702 WHELLADAKATUR OPEN 1709 C90a.0 92¢al Dats2 Le3b
2750¢ PN GKINUER UPER 8594 C9U«0 <4y.0 Db La.87
34103 FLOO® MULUER 3419 L90.0 91 .0 Qabl lalb
34104 FLOOR mOLDER 34019 90,410 9140 Q.01 lald
- 34000 SQUEZZJUuLT MOLDER 0°f 1709 <H90.0 Ydao Ueb0 lakt
Jpd01L MELTER/ PUURER nléy L% IV 9lal Uab? 117
38501 MULLER QPEN o549 Crla0 €95,0 Gab# Ua?7
20806 ERYICEmAN 3419 € +0 <93 0 Oe 2 Vras
20202 FORKLIFT UQPERATUA 17409 el €Y. 0 Jat s Jebt
34002 SQUELZ7JULT MOLDEN DOP 4274 Y0l CYJIL0 Qaal Datd
Is702 POURER 1749 CFU0  <HUWLO Qe40 T Y
3p703 POURER 1709 £3Jal <C9J.U Ds20 FIPL 1]
«2700 CORE LLUER B4 <10a0 <9040 040 Uehd
34001 SCUEZ/JULLT MULDER OP Z9h4 WU <Y9u.U Da40 Je9a
40204 ROTUSLAST OPERATUR FET] S0l YUl 0.40 Uad3
#0200 ROTOsLAST OPERATLR 394 CrUa0 <9.0 0.435 Uaa?
32400 . FURRACE CHARGER Bha CHU a0 <9240 Dal4 0,70
30704 PUOURER 51e9 <3040 <9u.0 Dad4 070
36800 SANUMULLER UWPERATUR bbbk YUa0 <Y91,0 O30 Ua30
42900 lL-pArc COKEMAKER LIuy 70«0 «90.0 Odlo Jalb
26501 LABUREKX 5149 <F0.0 <9Ua0 0.1l Ued3d
45900 SHIFTER 204 €¥G40 <9040 Uell daedd
42200 NU=BANE COKE DPER 4cTh <UL <900 Q.04 UsOh
20200 FORKLIFT UPERATUK L709 3040 <900 0.U0 Uak2
20201 FORKLIFT OPERATUR L7049 Y00 <900 Ve LD Ual
20300 WORKSAVER OPERATUK 5149 (P00 KBJ.U 6. U0 Ued3
2h400 SERVICEnmaAN 1709 KUY £90.0 0,00 UeC
2040) SERV]ICEMAN 1709 U0 «90.0 Ua Q0 V29
28407 SERVICEMAN 1709 €00 <900 Geu0 Ja0
28404 SERYILERAN L1709 L T+ B 5 BT Gaut Jebd
2640% SERYICEMAN LUy €YV« 0 <9l G CabC Va7

5-32(b)




N

ENVIRKONHENT AL PHRUTECTIUN AGENCY oM Jup NU. ybis
TABLE 5-22 PEKSUNNEL NOLSE EXPUDUKE ANu [MraLl
(Cont'd)
THRESHOLD LEVEL = GLU.0 JDA
8-HR PERMISSIELE LEVEL = 90.0 DdA
EXCHANGE RATE = 5 Lbh
SIC CUuDE = 342 AVERAGE FUR INUDUSTRY NU DATcS SPECIFIEL
J08 JOBE VESLRIPTION NU. OF SUUND LEVEL DAILY NULISE DOSE
CUDE PERS. fEAN HaCo ME AN NaCe
25407 SERVICEMAN 1709 €¥0.0 <9240 0.00 Ueh2
2b408 SERVICEMAN 1709 C0.,0 <90a0 0.00 J.0
26409 SERVICEMAN 3419 0.0 <9).0 0,00 D.O
2b410 SERVICEMAN 1709 <900 <900 .00 Dal
26500 LABOKER 854 <90.0 <93.0 0.00 Ua07
26502 LABDKER 1709 €U0 <KYual 0,00 0.0
26503 LABOREK 1709 <9040 <Y9UL0 0.00 Ueld
2504 LABOKER 1709 <90.0 £3Ja0 0.00 Jel
26600 HELPER 5129 <90.0 <€9Ua0 0.00 Uslh
27000 FOREMAN U5 €300 <€90e0 0.00 0.37
30300 ARC WELUERZA 2904 0.0 <9040 Ca00 Dol
ipa02 ARC WELUEKZA 3419 €700 4930 0.U0 D.17 -~
36303 ARC mELUERZA 1709 <900 <90.0 0.GC Uedd i k
30700 ACETYLENE WELDER &4 €00 <9Dda0 0.00 Das0
32900 CUPOLA FURNACE OPER 1709 <0, 0 9.9 0.00 Lad0
33000 LADLE PRE=HEATER 1709 CYU.0 <900 D.00 Dal
33002 LADLE PKRE=MEATEK 1709 C4UeD <9040 0400 Vel i
33100 LADLE SalmneRr 1709 4040 <yJal Ue 0O Ua?l !
33101 LADLE SKIMPER 1708 <¥0.0 <9040 0a00 Vehd |
34100 FLOOR MULDER 3419 <9040 <9340 0.00 De0 i
341012 FLOUK RULDEX 1709 <90 <HL.0 0.00 bal :
345102 FLOOK MULDER 3419 <90.0 <92.0 0.00 a0 i
34200 PACEMAKER MUOLOR OPEK 894 £90.0 <90.0 000 abdts '
36700 POURER 6639 K#0.0 <900 0.00 Vel ;
48500 MULLER UPER Bb54 CYU0.0 <90.0 0.00 v.0 :
42100 SHELL COKE OPERATUR Bo& (0.0 <KF0.0 0.00 Ua29 ’
42201 ND=EAKE CORE OPER .31 C90.0 <9040 0.00 Ua0
42202 NO=-BAKE CURE OPER B4 (40,0 Ple7 0.00 Lal? ;
431300 CORE RUOM WURKER 59 54 4040 <C92.0 .00 Uehd |
43301 CORE Ruum HWURKER L4533 CHUD <400 0.00 0.0 :
45100 INSPECTUR 1709 Cs0.0 L9U.0 0,400 Gall ;
465200 CUPOLA UFERATOR 854 <90.0 Yla.9 0.00 1,30 :
46700 WHELLAJRATUK DPER 25064 <#0.0 <9u.0 Ua 00 Da43 :
48000 OVERHEAD CRANE DPEK 17u9 CYU.0 <90.0 .00 Ue0 :
45001 UYERHEAU CRANE DPER 1709 Crlel  <4UL0 0. U0 00 ;
#p002 OVERHEAD CRANE DPER L7709 <900 <90, 0 UasD Uel
5=32(c)
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ENMVIRUNMENTAL PRUTECTIUN AGENCY doN Jub NUue w839
TABLE 5-~22 PERSONNEL NOISE EXPudUAL AN 1m2acCT
{Cont'a)
THRESHOLD LEVEL = 93,0 JopA
B=HR PERMISSEBLe LEYEL = 90,0 JoA
EXCHANGE RATE x 9 ULA
SIC CODE = 342 AYERAGLE FUR INUUSTRY ny DATES SPECIFEIEW
408 JOB DESCRIPTION N« OF SUUNDY LEFEL DAILY NuUlSE Dusc
LODE PERS ., EAN Aeloa MEAN Hal s
48003 UYERHEAU CRANE QDPER L1709 L9040 LYUL0 0.00 Ued
53400 PRESS OPERATOR 5Lev $i0eU  RYuel V.00 Ua0
.
! !
5=32(d)
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ENVIRUNMENTAL PRUTECTION AGENCY

TABLE 5=23

SIC cOpE = 332

J0B
CODE

]
340
303
310
421
281
367
a¢2
505
280
341
443
264
440
343
a2e
219
282
47
%22
202
271
w2
38
433
318
319
450
339
480
25
265
330
504
338
404
278
266
3t5
426

PERSUNNEL NUISE EXPUSURE aNg

EPA CRITECLA

JOB WESCRIPTION

PN GRINUER UPER
SQUEZ/ JULT nULDEK OP
ARC WELUER/A

ARLC ALlR GDULOLER

SHELL CUKE UPERATOR
STanl STUNE GRINDER
POURER

ARC=AlR OPERATOR
CuT=-uFF wWHEEL OPER
mHEEL GRINLDER OPER
FLOOR MOLDER
SHAKEUUT TAdLE OPER
SERVICeEmAN

SHAREUUT OPERATOR
AQLUMASTER UPERATOR
ARC FURNALE UPERATUK
SWING GRINUER OPER
TRIM GRINDER QPER
HHELLABRATOR DPER
NO=gAKE COKE OPER
FURKLIFT OPERATUR

PN DISC GRINLER OUFER
®KOTUBLAST OPERATOR
MELTER/PUURER

CORE ROOM RURKER |
GAS BURNER

POWDER BURNLR -
OUMPLUT s SHAKEGUT 0P
AUTO=MULUER UPERATOK
OVERAEAD CRANE OFER
FURNACE UPERATOR
LABOREK

LADLE PRE=~HEATER
KADIAL SAN UPERATOR
SHELLMOLOER ODPERATOR
MACHINE BLASTER

PN CUNE GRIMNDER UPEK
HELPER

AULLEK UPER

CURE SETIER

Nue OF

PERS.

70100
29919
24790
10225
16240
19660
b §.1. 37
5129
7091
9403
17094
5128
239¢9
11967
Sled
42 T4
6uiv
1419
546
10256
[1-E 1]
Ixl9
[.1. %
693
20517
1709
1709
1709
3448
b6
3419
1111v
5127
1709
alg
3449
2504
bley
%470
Zh b4

3

1

1

i
1
1

AVEKAGE FUR INDUSTRY

YUND
REAN

3.9
Yoe3
"3.6
U%ab
Yleb
$0.7
54«9
V3.5
7.9
5. 4
Ghad
29.0
826
40a.3
9b.l
70.9
327
99.9
GU.0
673
b.8
7.0
Y0at
8494
P4
U4 et
D440
039
F4.b
-1-T%]

- Y93e0

5-33

Hdeb
bd843
29,9
9l.7
Yi.0
LETEY
E7.b
cdael
124D

LEVEL
Hale

9349
lucdaes
G540
10045
9440
Geob
9z a2
10743
99,1
101.9%
91l a2
102.6
47a4b
Y3.0
100.1
1028
Y3.2
3949
93 .0
. LY
sl
43,9
LEPY
9340
bbe?
l0Ba%
106.4
103.9
Sbad
Boeh
Hiab
Py
93.3
9949
3.0
91.0
95.l
bosd
¥) e
Yeah

buN JUb NU.

IMPuCT AveRaGES

Yuio

NU DATLS SPECIFIEVL

LEVY. KT
REAN

620773
34676
235939
225570
127559
l2laee
110720
103970
101020
47405
BL723
73921
73735
69730
bb540
blebe
bs331
52964
4957
43028
43526
41319
“4Q587
#0091
37857
37371
37371
In784
32499
30725
29435
<8010
27510
20492
23941
2lvonl
21083
20L78
19074
19571

« PUP.
helCe

Tu8U70
5094063
Jlabes
27184
l47076
156074
140650
134200
111418
170441
117619
94111
1012923
924488
BUb49
b2457
Sbos9
H2984
79573
50415
50158
52940
bab 92
YA X
70401
47043
47643
357864
40 76
30725
29435
Hi 395
53090
20492
ETPET
21968
25829
24591
XT3
19571

$o

R ek bl
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ENVIRONASHNTAL PrRUTECTION AGENCY

HaN JUb NU.

Yo 32

NJ BATLES SPECLELED

LEVEL
Halw

93.2
F4.1
9495
9.0
G342
907
Fead
93
LT
d’-ld
8440
99 45
d3.0
94.0
9£lb
G443
3345
G¢ ub
344
U
L |
- Yy
by ed

L:Vq NI.
nEAN

L7348
159591
L4753
Lasi4a
L4alls
13523
13021
1eald?
lc3l9
Lus40
807
slo2
1097
Toob
6h2?
olU&U
215
4768
4457
4432
juey
2874
PE-EL]

TABLE 5-23 PERSUNN:L NULSE EXPJUSURE AnJs IAPACT AVERAGE>

(Cont'd)
EPA CRITExLA

SIC COCDE = 332 AVERAGE FUR INLUMTRY
J08 JUB uESCRIPTION NUa UF SaUNLD

CODE PERS. MEAN
39% SANUSL IMUEK UPERATOK 1709 Y991
500 TABUR CUT=UFF SAw OF 1709 Yhal
127 INDUL T FURNACE (OPEK 2504 0.2
461 INSPECTOR 2903 Bdal
337 Ml PRESS. MULDER OF 170y Y3.2
459 SHIFTER 2504 B4Yeh
502 BAND SAw OQPERATOK 1709 92.5
403 HAND HLASTER L7u9 9243
203 WORKSAVER UPERATUR 91L29 FETY
331 LADLE Sk ]IMMER I4ls boel
5234 PRESS UPERATUR 5149 53a4
405 SPIRALBLAST UPERATOR B4 H4 45
429 UIL=tdAKE CUREMAKER 1749 tdebs
Ies LUPOLA FURNACE OPER 1704 boeh
k1Y) n0LU WASHM MURKER an4 9245
276 PN UKLlLi. GRINDER OFP 854 1.9
38 SANUMULLER JPERATUR 8oy J0.3
328 FURNACE CHARGER dayg 49,9
482 CuPQLA UPERATOR b5 B4
427 CORE GLUER 854 LY e 4
270 . FOREmMAN LT Y- TR
307 ACETYLENE MWLLDER 494 5Daeb
342 PACEMAKER MULDR OQOPER uhy Lbe?

5-33{(a)

e ————

B PR

PLP.
NeCa

25045
15591
2ih 5%
Lav 7o
Lalls
loa45
13021
14037
lo53¢
1le?h
10387
slee
1947
142l
bhe?
7970
2155
tb24
T¢63
atly
Walh
J4248
wisy

" P £ AR b it
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EMYIRONMENTAL PROTECTION AGEKCY BeN Jub HU. Ybis
TABLE 5-23 PERSUNNEL NUISE eXPUSURE AN. IMPACT AYERAGES
{Cont'd}
EPA CRITeKIA

SIC CODE = 33¢2 AVERAGE FUR InDUSTRY HU DATES SPECIHIEU

SRAENBEEIFEENEP LTSNS FRALF PSS EEAERDENFRERETRERIERERRERRISLARRTEIRSENERS

TOTAL NUMbER UF PERSUNNEL 49359508

TOTAL NUABLER UF PERSUNNEL WITH LEW > 7% LMEAN: 430530

TOTAL MUNBER UF PERSONMEL WITH LEUG > 75 (Wela) 452248

TOTAL NUMBER UF PERSUNNEL WITH LEW » 90 (MEAN) 2908669

TOTAL NUMLER UF PERSONNEL WITH LEWU > %0 (NWeCal 337690

LEYEL WEIGHTEL PUPULATION (MEAN) 355391 4.0

LEVEL WEIGHTEU PUPULATION (W.Cal 40d7870.0

REEDAFEFERLNERLIRL RSN ERERNANRERARREIPPP GRS LA RE RV NR NP RSN RPN ERY R
'(“ﬁ
.‘ﬂ\‘
‘.\_’/'

5-33(b)
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ENYLRONMEINTAL PRUTECTION AGENUY oM Jut NU. 96i%

TABLE 5~2H PERSUNNEL NOUISE EXPUSURE ANu [APACT AYEKaGEDd

THRESHOLD LEYEL T YU 0 Juh
g=HR PERMISSIBLE LEYEL = 90,0 Jua
EXCHANGE RATE = 5 Ubh
SIC CODE = 33¢ AYERAGE FUR lauusTRY MU DATES SPECIFIED
408 JOB UESUKIPTION NO. OF SUUNY LeVEL DAILY NuwlS: 005k
CUDE PERS. mEAN Wele MEAN Wela
310 ARC Alx GOUGER 10¢55 LGdey L1G7a4 Dehd 1i.09
450 SURPUUT/ SHAKEQUT QP LTuY lidsed LO345 bad2 -2
315 GAS JURNER 1709 luided LUT7LL bad4 U727
319 POWOER HURNEKR 1709 103.3 1072.1 D34 10.77
oe ARC~AIR UPERATOR hidy 101.49 1lUb.3 et 8 da28
262 TRIm GrRIMDER OPEX 419 7043 G343 3.17 J417
504 RAUIAL SaW UPERATOR 17u% yded 90 .3 Jel7 317
326 ARC FURMACE OPERATGR 4c?4 Fo a0 10449 Jail2 218
LT SHAMNzOUUT TABLE OPER 5L2#8 4.7 1l0la% 2+%1 YeOh
343 MOLDMASTER UPERATOR 5129 9649 Y87 Zabl Je32
50% CUT=UFF wHEEL OPER 7649l Yo.? 37 .56 252 da96
340 SQUEZ/JulT MULDER 0P 29919 Yoeh  LULlaB 2ell 3.L4
2717 PN LISC GURINDER DPER 3419 4.7 G970 la¥9e £ a3
2480 nHEEL LR INDcK OPER Y403 7440 LUl 0 l.09 4.0l
339 AUTU~MILUER UPERATOR 34lo 1349 Fu.0 1.7L 30
506 TABUR LUT=0FF San 0P L7709 CEPL] Yieh 1.60 istal
33?7 nl PxESS. MULDER QO°P 1709 G2.0 9¢ .0 ledl La3ll
275 PN GRINUER WPER 70100 4L.8 Yiet LecB lanb
279 SWING GRINDER OPER - bad? Hiab ¢ .0 . 1s23 Ledd
LY CORE SETTER 2504 9l Yla4 tecl 1.21
405 SPIKALHBLAST JPERATUR 854 dlah Yleh leck Ledl
325 FURNACE UPERATOR 3419 %143 913 L.20 La20
276 PN OKILL GRINDER QP [ B-1) Yl«0 Y30 Lel? Liab4
335 SAMDSLINGER QPERATUR 17U9 4140 94,9 lels l.98
421 SHELL CURE UPERATOK 1lo24a0 U9 $2 ek lali la#40
278 PN CUNE GRINDER OPER 29204 YU Yeab Lals Laeb4
502 o AND SAd OUPRRATUR 1799 9043 9u.3 Lot L.04%
403 HANU BLASTER 1709 0.0 93 .0 l1.00 L.00
404 MACHINE oLASTER 3419 £930.0 <900 0.99 Ue9Yy
281 STAND STUNE GRINDER 19n00 €304 0 9] eb Qatid leds
350 MOLD WASH WUKKER -1 Y0l <Yu a0 Qea? 0.7
303 ARC neLUER/A 247490 C4U0 2.l Ued4 Lad8
33 SHELLMOLODER OPERATOR 3419 <9ul0 9la Qad l.18
202 FURRLIFT UPERATLKR boaib €30.0 <9,.0 Da81l wae97
“G2 ROTunbLAST UPERATUR 6035 CYyida U ¢ el D79 Le3l
a7 INDuuTa FURNACE GPER 2503 <9040 3l Ga73 Land

5-34
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ENYIRONMENTAL PRUTECTIGN AGENCY poN JUb Kle wbIb
TABLE 5-24  pEXSUNNEL NDISE EXPUSURE ANu IMPALT AVEKWGES
{Cont'd)
THRESHDLD LEVEL = 90,0 JBA
G=HR PERMISSIBLE LEvEL = B0 JbBA
EXCHANGE RATE = 5 UbA
SIC CaDE = 332 AVEKAGE FUR Iniub TRY Nu DATES SPECIFLEU
JoB 208 UVESCRIPTION NO. OF SUUND LEvEL  DaAILY NUISE DOSE
CoDE PERS. REAN  K.C. ME AN H.Co
H40 SHAKE OUT OPEKATOR 11967 <90.,0 91.0 0.72 ie14
487 WHELLABRATON OPER B5 46 CYUD  GLa4 0a 71 le4l
461 INSPECTUON 2563 <90.,0 €90.0 Det? Ve 76
368 MELTER/POUKER 7693 CF0.0 9Glab Diol 129
385 MULLER UPER 4270 CH0.0 €950 Ou 54 Ue?7
367 POURER L8BUS <Y0.,0 <9340 Cea? 0e94
3 330 LADLE PRE=~HEATER 5127 CY040 9344 Ueh§ Lat2
. 422 NO-8AKE CORE OPEw 1050 <HU.0 €93,0 U.%3 0,63 ‘
! 427 CURE GLUER o4 <4040 <90.0 D40 Ceay !
s aze FURNACE CHAKGER 854 CY¥0.0 <90,0 0. 34 0.70 ‘
il 341 FLOO® mMOLDER 12094 CY0.0 <9l.0 Ge32 VD5 o~ l
I 388 SANDAULLER BDPERATOR bok CHU0 €v2.0 Ce3D Ue3dD | !
; 264 SERYICEMAN 23929 CylGeD <900 0.22 Jehl :
| 429 OIL=sAKE CUKEMAKER 1709 KY0.0 <9440 Uelb Udlo
459 SHIFTEKR 2564 <¥0.0 <5)a0 04ll De23
265 LABURER 111120 <H0.0 <9040 Ue 05 Oels
203 WORKSAVER UPERATUR 5129 €30.0 <50.0 0.00 Dedl :
260 HELPER 5129 CYUel <9U.0 0400 Celt i
220 F ORENAN Bo4  <9U.0 <93e0 0400 0437 |
307 ACETYLENE WELDER du4 CYDL0 <9340 0.00 Ul !
329 CUPGLA FURNAGCE DPER 1709 <YD0  Hla9 U, 00 1.30 :
331 LADLE SKIMMER 34l <Y0.0 €900 0,00 0.57 ]
342 PACEMAKER nOLDR DPEXR Usa €90.0 €90.0 0.00 Da58 :
433 CORE RUOM MORKER 20517 €30.0 <9040 0.0 0el3
LYY CUPDLA OPERATOR BS54 €930.0 GLae% 0.00 130
480 OVERHEAU CRANE DOPEK 6b36 C90.U <9040 0.00 0.0 ;
534 PRESS UPEKATOR 5129 (Y040 <92.0 0.00 Uel 5
i ::_‘\'l | i
: 0
| !
5«34(a)
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ENVIRONASNTAL PRUTECTIUN AGENCY BoN JUb RU. 963

TABLE 5-24 PERSUNNEL NUISE EXPUSURE ANy LRMPACT AVERAGES
(Cont'd)

THKESHILD LEVEWL s Q0.0 uoaA
§=HR PERMISSIBLE LEVEL = YU.0 Joa
EXCHANGE KATE = 5 UpA
$IC CODE = 332 AYERAUE FUR INuusTRY Nu DATES SPECLFIEY

PERPALRFP LI RERIBARB AN RLLB AIBA B IFRIRBBEIUPENEIRINEFIIRITINRARRREI S
TOTAL NUMSER UF PzRSONNEL * 433938

TUTAL NUMBER OYEREXPOSzU tAEAN} 2 210308
TUTAL NUMHER UVEREXPUSEL IH«Cad) = 2HBIYS

RARPICRLEIRLTIRRISHFLSTATOIRECENTRRPE NPT NRBIRBT SN INBRIERAPSRENL RN S

5-34(b)
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ENVIRONMCNTAL PRUTECTION AGENCY gan JUe KU. Y635
TABLE 5=25 EWQUIPRENT NOISE LIMPACT

EPA ChlTexlA

SIC CUDE = 332 AYERAGE FOR INDUSTHY NU DATES SPECIFIEY
Eaulp, EQUIPMENT NO.UF mc AN Fels NusOF PRIURITY No¥m.
CODE DESCRIPTION UNIT> LJd LJ PrirSa INDEX Pals
1160 ARC ALlR GUUGERS 7 iUbed LlUs3 300549 45306l D.li61
llly PN DISC GKRINLER 7 Y9.7 102.8 270902 23086246 UaO09
133g SQUEZ7 40LT mOLDER 17 Y549 1004 2065810 29893.9 0.0¢t
1120 FN WHEEL GRINDER 1% Y543 Yosl £2795.0 26342.06 (Ql.05%
1450 SHELL COKE 5 45.0 Yoat L70920 20382.8 0.045

1119 PN CUNE OKINDER 14 L Fl.0 CoadiYy  20237.4% 0.045
1485 SHAREDUT Yl.7 45,0 132474 19344.3 0.043
1517 STANU STUNE GRIND Ylad Fael 209413 1832541 (Oa041
1438 INDUCT. FURNACE 91U Jusl Lobobod 14970.2 0033
1437 ARC FURNACE luGad 10441 79403 13342ed 04030

Y2 9942 241906 1l0L5.9 0.024
LX-T3Y Yo.l 60obl 100l4.0 DeG24

1117 Ph OkILL GRINDER
1387 SANDSL INGER

; 1194 RGTOpLAST Yeal ¥9.4% 67319 J102lLe9 0.0¢3

: 1440 FURKACE 64 Y4eh l30i47 Y7425 0.022(’\
l4n2 CORE UDVEN 0de0 tedd  378l4 F189+3 0.0cl
153> YENTLILATION ale S3e2 2HYPL9 G0lye? Vel
1513 WHEEL GRINDER Y70 104a1 205L3 86608 0Ql.UL9
114b PN TAMPER . 4541 99.7 22077 7857.5 0.0L7
1499 HHEELABRATOK Yles 92.8 112513 T537a4 0.017

Y3.7 Wa,g l2uclis T24l.8 0D.Clo :
AU0.U LOU.0 1906i2  6958.0 0.u15 |
YDl Dbehs 31629 bBuLL O UeULS ;
lule0 LD4.U 87175 6512a) 0,014
YZal 9La0 bdid b4lia? UVall4
lugs0 10400 22239  55%9p.1 DaULZ f
20.4U YUu.O l0£3b 5371.7 Daleg
Aun. i LU%.U 8882 526501 0.012
1uled LU3ap bbid S044,.,0 G.0L1
75,0 95,0 10256 50i2at 0,011
B30 Hoe® Ll4ol?l 490ca3 0.011

1512 SHING GRINDER
1508 CUT=UFF HHEEL
1452 NO=tAKE CURE

1492 SHAKEOUT TAdLE
1193 ABRASIVE BLAST
1503 RADIAL SANW

1471 BACKZDVYERMD CRANE
1490 ShAKeOUT CONVEYDK
1341 MOLOmASTEKR

layp CRUC]BLE

1166 HELDING/ZARC

o
b=l = AR WY NG WS

5-35
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ENVIMUNMENTAL PROUTECTION AGENCY

SIC CODE = 43¢

eQUIF.
COD:

1507
13134
133s
1542
1374
lukl
1402
1493
L4%94
14599
1482
155
1137
1373
1509
la4d
1491
1375
1189
1337
L483
13917
L5544
119%
180z
1173
L340

TABLE 5-25
{(Cont 'd)

EQULPMENT
deSCRIPTION

CUT=uFF wHEEL
SHELL MULDER
AUTJ=mMULUER
COMPRESS D ALR
MULLER

LADLE rPRE=HEAT
BEAND 5An

BACKS UNLY CUNTR.
SHAKZUUT TaslLE

_ CORE SET LINE

PN VidkaTOK

BACK. UNLY CONTR.
PN CHlScL
SANCHULLER

TABUA CuT=UFF WHL
FURMALCE

SHAKEUUT CUNYEYUR
SANLD HUPPER/YIS
ABRASIVE BLAST
Hl=PxtS5« MULDER
PN ¥v1lsRATOR
EXHAUST FaN

bACKS UNLY CONTK.
SPIRALBLAST
FORKWIFT
WELL/ACETYLENE
mOLucrk=PACEMAKER

EFA CRITExILA

N autr
UNITS

L T g U N o VO R ST

REAN
LJ

49,0
$3a7
35.:
Y4t
4Q.0
yUL0
4.0
GUe 4
lul.V
Yiel
ET- ¥
il
luldel
a7
194U
alasl
MBal
470
9. U
YdaU
lud .0
94-0
foel
Yo .U
abe7?
abel
oc el

5-35(a)

EQUIPHENT NUlE 19PaLT

AYERAGE FOUR liUUSTRY

el
Ld

Lil.t
10+
Y7 0
e d
H34l
9348
Y4 .0
3.8

10647
LEWY

l0la7
Haa9

Llza¥
EX- Y-
4240
J0a%
Yoal

Luvai
9540
94.-0

1040
Ye el
d440
Gbal
daed
20a0
Heald

pan JUn Nl

535

Nu ODATES SPECIFIEY

Nue OF
PER S,

32476
874560
133329
121360
127340
19¢e47?
1800
83706
2941
sbizl
540l 4
1YY T-1- N
Y1t
87is2
1704
Tiév90
- T-EL]
oleY
Ltuy
Wdlio
1709
3240l
a?7l?73
HD4
zlia?
L7ud
L]

PRIURITY NurFa

INGEX

46b¢g «b
440U W%
419540
4l24.1
404240
375049
3565.9
3lad«4
314245
Iv4aa.l
261942
1943.9
170448
175342
Llode 5
leob.d
lbdu.®
1593.0
156042
1531,7
La9%4,5
125844
L08d.0

Th7a4

349.0

18140

leUan

Pala

0.ull
0.010
0009
Q. UU9
0.uu9
0.00b
08
04007
D.0U7
0.0u?
04006
Qa0UL
QaUC4a
QeiuUh
QaU0A
Qavuk
00U
Ual04
DatiU4
Oalu3
Qel3
Qaliii
0.002
De.0QuUZ
Oebul
Q.0uU
Qatt0

B L PV,



ENYIRDNMENTAL PROTECTIUN AGENCY

TABLE 5-26

SIC CUuDE = 3¢

EQUIP,
CODE

1160
1120
1116
1338
1119
1117
1513
1437
1450
: 1512
i 1503
i 1508
' 1490
1452
lh&b
133»
1507
1494
1341
1459
1517
1375
1137
1194
1480
1502

L5 L P

B i A e Py S W
’ ms"‘*9"?*'5?»\‘\&;-mﬁa‘wﬁﬂfﬂn@;{.,@;,;-%‘W

THRESHOLD LEVEL
8=HR PERMISSIHBLE LEVEL = 90.0 JuaA
EXCHANGE RATE

EQUIPMENT
DESCRIPTION

ARC alR GOUGERS
PN wWREEL GRINDER
PN DISC GRINUER
SQUEZ/ JOLT MOLDER
PN CUNE GRINDER
PN DRILL GRINDER
WHEEL GRINDER

ARC FURNACE

SHELL CORE

SWING GRINDER
RADIAL SAM
CUt=UFF wWHEEL
SHAKEUUT CONYEYUR
SHAKEUUT TAdlLE
CRUCLIBLE
AUTU=-nOLDER
CUT=UFF HWHEEL
SHANEQUT TaslLE
MOLDRASTER

CORE SET LINE
STARD STONE GRIND
SAND HOPPER/YIR
PR CHISEL
ROTOBLAST
SHAKEQUT

BAND SaAnm

127 '

ND.UF
UNITS

1

1

7
5

AEAN
LJ

lub.9
95,3
Y. 7
99,9
Yh.4
T b
¥Y7.0
100.3
YheU
¥3.7
LuZa0
LUQ.0
ld5el
Luleli
$hal
yheb
Y9 .0
lulaso
ivlel
Ji3.0
wled
H7«b
U35
Ll
9l.7
4.0

5-36

EQUIPHENT NUISE CUNTROL PRIGVAITY

HUN JUb Nu.

0.0 JoA

5 uba

AVERALE FUR INUUSTRY

"I c.
Ly

1lu43
Yeal
1l0¢z.8
10bet
Y7ab
498
104.1
104,1
I PL)
Q4,4.¢
102.0
10U.D
102,0
1G4.0
w240
9740
lUlasb
l06.7
l0se0
3.0
94,0
100.1
112.8
9044
99.0
Gauelt

635

NU DATES SPECIFIED

NU.UF
PERS .

27451
6940
Lo4s3
2308l
bobbl
62408
9403
7693
To93
5903
5124
4¢73
S1leb
3419
34l9
3416
EETY
9951
5129
2964
54903
5Le9
1209
1709
L7209
1709

A b et

PRIURITY
INLEX

729847
c63Yd.7
2256240
2173945
19103.7
1183040
7894.9
ToY3.0
7693.0
558340
51¢o 40
H273.0
3099.1
3419.0
341940
3415.0
341p,0
33L5ab
Al57.9
256440
202340
1971.1
1709,0
1709.0
1709.0
1704940

NUKM .
P.l.

0130
0.146
U.l07
Ual03
O.U%1
04050
0.038
Oal247
0,037
G.026
0024 '
VeD20 (A‘
Oa0GL7
Cult
Q.0Lb
Ca0l0
G010
Qaule |
0.015 :
0.012
O.040
Q.09 ;
O.008 !
0.008 '
C.008 -
D.0U8 :

RLDN

AT iR, A e e s
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ENMVINONNENTAL PRUTECTION AGEARCY

TABLE 5-26

(Cont'd)

S1C CODE = 334

EQuUlP,
COCE

1504
1337
119%
13487
1491
1499
1146
143§

THRESHOLD LEVE.

EXCHANGE RATE

EWUIPMENT NOLJF
VESCRIPTION UNLITS

TABOR CUT=OFF WHL
HI=-PKkESS . MULOEK
SPIRALBLAST
SANUSLINGEK
SHAKEOUT CUNYEYOUK
RHEELABR ATOR

PN TAHMPER

INDULT. FUKNACE

LYRNIN B N ey )

EVUIPMENT NUISE CONT™C. PRLURITY

pdM JUb NU.

a 9L .0 Joa

~HR PERMISSIBLE LEVYEL = 9040 JaA
* 5 Uba

AVERAGE FOR ImuubSTRY

nEAN
LJ

49.0
124U
L X-WY]
Yua.l
HYdau
wlae
45.1

5~36(a)

~
Pats

Ld

Y50
Yeal
Youl
v0e0
0.0
LY.
Y97
boal

9635

Na DATES >PECLFlEL

M OF
Perds e

1709
L7uv

ab4
1709
L7009

an4
L7u9
L?7u9

PriurlTY
INUE X

1704%.0
103La.5%
8494.0
67%.3
i92.0
2£Dab
L3é .9
lUuoed

NURM.
P.l.

0.008
0a 005
Qallua
0s0LS
De0Q0¢
0.001
G.0ul
Je0uL



Cluc

11035
113>
1144
1158
1187
1333
1371
134H
13Y¢
1394
Lhid4
: L444
) LY
1457
i L4460
1 1480
; L4d4
! 1497
i 1500
i 1505
lblu
1525

|

TABLE 5-27

LIST uf OENERALIZED EWUIPRENT Cuwt$

bBruln

1103
Li3s
Lis4
lLlve
lia?
1343
137l
1545
Liage
1494
1434
1444
lako
1497
1400
130
luba
1497
1500
lyun
i510
lad>

\-‘ -fmn—rﬁ:,.i{mug;n;;:' adahh

ENu

11le4
1143
1151
ll¥e
1149
13%¢
L3o4
13%i
1349¢
1400
Livs 3
1447
lase
1459
1479
1403
laye
1449
1504
19u4
l5¢v
157

et Ak Bt iy b i ST Sl Ly AT L A It e i Rl B

OEnERAL UL SLRIFT 1wy

PNeUMAT IC GRINLEK
Prkumal 1L CHlscl
FNEUMAT IC TAMFCoR
KELL/oukiy GOUL I NG
AchbSIve oL ASTINU
MULDEN

nULLER
SANUSLINGL R
HYURAULIC PUMP
EXRAUST Fanl
FURNALL

Crulloct

Curnt UYEN

CURE ScT Ling
LATHE

PNEUMAT IL VY]1dRATOx
SnAREUWT/LUMPULT
mAEELAc RAT UK
San/MET AL

CuT=UFr mhiEL
tLelTRIL W imdz kD
RAMMERL AU

5«37

e ———
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ENVIROMHENTAL PRUTECTION AGENLY

TABLE

SIC CUDE = 4a¢

EUUIP.

CaODe

1103
1154
1333
1434
1484
lasqy
1510
1187
150
1385
1500
Li4g
14492
1371
1460
Lady
1480
1457
1135
1394
139¢
1425

5-28 EQUIPMENT NUISE IMPACT AVERALED

EUUiPRENT
JESCRIPTIuUN

PNEUMATIC GRINDER
HELO/ZBURN/GUUGING
nOLLER

FURNACE

SHAKEQUT DURNPOUT
LORE AVEN
ELECTRIL GRINDERS
AdRASIVE BLASTING
CUT=UFF wWwHEEL
SaNusLINGER
SAN/mETAL
PNEURATIC TAMPEXR
WHEEL ABRATUK
mULLcR

LATHE

CRUCLBLE
PNEUMATIL VIBRATLR
CORE SET LInt
PNEURATIL CHISEL
EXHAUST rFan
HYURaULIC PuMP
HARRER X0

EPA LRITExIA

NO W GF e AN

UNIT 5 L4
iy EETE-)
1L Ybet
28 Y78
19 +l.b
lo wlet

9 234y
L5 9l
B 3.1
& whael
[4 $Hau
2 Y.l
b 4.4
5 Y0ac
13 ol
[4 v24d
L L]
& lul.e
I3 EEYE]
i lud.b
¢ Pead
H Y640
4 00
5-38

AVEKAGE FOR [AGUSTRY

Mela
Ld

E2- 1Y
10L.9
l043.0

Yo.0
sl

9543

Y5 .08

952
luD.o

Yoa.0

9540

Y4949

bo.0

1.l

120
YoaWld
10343

LETY-]
llda.d

L D

a0
lble?

ben JuUs NUu.

¥b 3o

MU DATES SPECIFIEDL

Nue UF
PerSe

IYIYEY)
4H4728
542729
o4b4a0
40510
240143
35dLa4
7049lb
2247499
bUpo L
41049
23017
Lidel3
el9en?
Luess
13496
soidcd
8630
5lén
EPET BN
Llu9
¢ond

PRIURLETY NURM.

INDEX

u8450.7
5038%.3
45191 e3
43450 o4
39G42.9
3637449
42T 48
li%oUal
13333.¢
1061l4.0
91b6s .U
7852.9
75374
735541
537147
50k Wb
CRY-T Y.
3045.1
1702 .0
lénsa4
IR
llo.0

P-I‘

DelYs
tallld
0ulU0
0.097
Qelo7

VeOsl i

0.076

0.4l ;

0.030
LPSTr-L)
0.0¢0
G017
Qa0L7?
VRN
dal 2
0.0l 1l
0.009
Oeliu?
UelUS
Uallu 3
deV0Q
0a0C0



ENVIRUNMENTAL PRUTECTION AGENLY

= Ju.0 DpA
x 0.0 ubh
= 5 Uba

Helo N
L4 P

Yoel 25
103.6 3
10449 3

5.b 2
101 1
10uv.8

0.0 1

Yo.3

9a.0

95.0

F3.5

Yuah

Jbal
lldad

el

4. b
10447

Yo.l

7YaY

TABLE 5-29
THRESHOLD LEVEL
B=HR PERMISSIbiLE LtYEL
EXCHANGE RATE
SIC CUDE = 33¢ AVERAGE FUR INUUSTRY
EQUIP, EQUIPHENT NO.UF REAN
CODE DESCRIPTION UNITS L
1103 PNEUMATIC GRINDER h&y 95,0
1333 MOLDER 24 ¥7.6
‘ 1158 WELU/ZBUKN/GUUGING 1l LY Py
| 1510 ELECTRIC GRINDERS 15 YZzal?
: 1484 SHAKEOUT /0UNPOUT lo 47.b
: 1505 CUT=UFF mHEEL b YHe?
: 1434 FURNACE 19 J1l.0
: LY CORE UVEN 9 93.9
: 1500 SAW/METAL 2 Ybe U
; JETT CRUCTHLE 1 45,0
1457 CORE SET LINE 2 Y3.5
1187 ABRASIVE BLASTING b 431
: 1371 MULLEK 13 Yeeb
i 113% PNEUMATIL CHISEL 4 lus.n
§ 138> SANDSLINGER 2 95D
. 1497 WHEELABRATOR 5 Yha.2
i 1525 HAMMERING 2 Yb,0
i 1392 HYDRAULIC PUMFP 1 Yba0
! 1144 PNEUMATIC TARMPER -3 Yo, b
|
|
|
f
\
i
\
|
I
|
[
i 539
g

R RS SR GRS E s Tl

o e e

BN JUE Nue Ya3h

EQUIPMENT NUISE CUNTROL PRIURITY AVERAG:S

Nu DATES SPECIFIEVD

Ue UF PRIUKIT' NURPM.
EnSe INVEX Pals
4756 TYHS4 o Oe300
3347 2934049 04140
b0 272987 0.130
L3360 L5909 04070
T944 12697.6 0.059
9400 9400 .0 0.045
1111 T99.4 0Q.037
7643 7693.0 0a.037
-Y-ENg 68370 D.033
3419 3419.0 0a016
2504  256%40 0a0L¢ :
2303 256340 o.ux?ﬂﬁ
Hlég 1371l.1 D.0U9
LUy 1709.0 O.Uuas
1709 ofvs3 CalUL3
ohé 222+5 0D.001
3-8 19045 OeUDL
1709 14Y.7 0.001
1709 13249 Ueb0L
I
{
!
-

e s e 0

an .
L

AR [
IR PR ARt
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TABLE 5~30

anPULT MU LSE KEDUCTIuN Lala

SPeCIF ICATIUNY FUR

CObk FUX
BEGINNING DF KANWE

1143
1333
1158
LoLo
laba
1505

Balh Line SHUnS ThE NUISE ReEuuwCTLUN

A RANG: UOF cQUIMMENT Luue’

LObe Fux
ENL UF RANGE

lié4
lid%e
llds
ls2u
14Gy
120y

5-40

MulbE
REUQULTIULN

Ly
tu
iu
5
B
Q



o~
ENYIRONMERTAL PRUTELTION AGENCY poN JUB NO. WhH39
T.TTABLE 5-31 EFFECT UF EwUIPARNT NOISE CunNTKJL

BACNGRUUND AND EQUIPHMENT NULSE DATA AVERAGe> (LEQ)

S1C CUDE = 332 AVERAGE FUR INDUSTRY NG DATES SPECLFLEU
ENULP. EQUIPMENT N« UF mEAN LEu (DoA) NOISE keDa
CODE DESCRIPTION SAMPLES HEFJRE AFTER LuBA)

1160 AxC & IR GOUGERS 7 10be 4 96 4 10l

1483 PN ¥Y1BRATOR 1 105.0 L0540 Uel

1490 SHAKE LUT CONVEYDK i lUs. 0 7. U B.0

1137 PN CRLSEL 4 1U3.8 103.8 Vel

1503 KADIAL SAw L 10240 102a0 Del

1341 MOLORASTER 3 L1ble Gla0 10.0

1492 SHAKE UUT TABLE & 10. G 93.0 He0

1494 SHAXEUUT TABLE ¢ 101. 0 9340 Hal

1437 ARC FURNALE 3 100. 3 10043 0el

1508 CUT-UFF WHEEL ¢ 100. 0 G2 .0 Be0

1238 SWUEZ 7 JOLT MOLOER 17 G942 9.9 LUst o=
1118 PN 015C GRINUER ¢ Yye 7 897 10.0 °
1507 CuT=UFF nHEEL E Y94 U Yle0 del

1482 PN VISRATUR 3 Yhe 7 Y- | Uall

1195 SPIRALBLAST 1 G840 98U 0a0

1387 SANUSLINGER ¢ Y8. U 85,0 Oub

1453 FLEXI BLO CORE MKR i Yde U G8.0 040

1491 SHAREUUT CONVEYOK 1 Q5.0 G0, U Bal

1375 SAND HOPPERZVIB 3 Y7s Y70 00

1513 WHEEw GRIMDER ¢ 97.0 9240 54U

1335 AUTO=nOLOER ¢ 9% 2 6949 ilat

1119 PN CUNE GRIKDER L4 95e 4 5.4 LUeD

1120 PN HHEEL GRINDER 1o Y93 5.3 1040

1145 PN TAMPEK 7 9541 95. 1 040

1189 ABRAS IVE BLAST 1 95,0 94,0 N}

la4b CRUC1BLE L 95. 0 65,0 0.0

1450 SHELL CORE 5 Gha O 5.0 0.0

145} NU~BARE CORE ¢ Y54 0 95,U Dol

1509 TABUR CUT=OFF WHL 1 9540 870 8.0

1542 CONPRESSED AlR b 94. 0 G4.0 0.0

1477 HULST 1 Y400 Qa.U - 0.0 '
150¢ sAND SAN 1 4,0 TPy V0 i
1336 SHELL MDLDER 3 9347 83.7 1040

1812 SAING GRINDER s Yie7 BB.7 5.0 !
1396 EXMAUST FaN i $3a0 93,0 0.0 h
1459 CUKE SET LINE 1 93. 0 93.0 0.0 .
1117 PN DRILL GRINDER 8 Y2s0 ss0 1040 i
1143 ABRASIVE BLAST 1 42a Y2als 0.0

o e A L ot i TR e P 0

R
@ﬁﬁwﬁwmmﬁﬁ
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ENYIAUNMENTAL PRUTECTION AGENLY

TABLE 5-131
{Cont'd)

SIC CUDE =

IgQulP.
CODE

1194
13372
1397
l48b
1517
13359
1438
1379
L4949
1443
Laab
1471
L440
1489
1104
1508
14548
1501
1511
1159
1373
1380
1395
Laa?
1175
1802
1494
1136
llds
15286
1334
137¢
1543
1435
1538
1104
1149
llos

EEY. AVERAUE FUR INJUITKY
EQUIP MENT NUe G° MmEAN LER {(QUoa)
DESCRIPTIUN SAMPLES BEFURE AFTER
KUTUEL AST 5 G40 92.0
Hi{=P<ES5. MOLDER i Geal) 42U
EXHAUST FaAn i Yeat 9240
SHAKz uUT o 917 W37
STAND STUNE GRINU ly Gled L1- 7%
AULDER i Hlau la0
INUUCT. FURNALE 7 9l.0 91.0
MulLlen 2 Ylab YO.0
WHEELABRATOR 3 G0 0. 2
LAOLE PRE-HEAT 3 Y0, 9040
dACR/LRULLBLE L G040 QUG
BalK/UVERHD CR AN 1 Y0aU 90.0
FURNACE ¢ BY. 5 HYen
BACK/ SHAREQUT Ly 644 4 via.i
dACK/PN GRINDER 3 849. 0 B4a.5
BACK/CUTUFF AHEEL & DOal Bla.o
BACKsVLORE SET LIN 1 Bdal bba 0
BACAZSAR/NETAL ¢ B8 U .E-PY"
BAUK/ELEL GRINDER 3 Ba.u B2ab
sALK/WLD/8RM/GOLL 4 b7.9 dla>n
SANUMULLER 3 olal 877
BACK/ SANUSL INGER 3 6743 873
BAUK/EXHAUST FAN L s7.0 540
FURNACE 2 5740 4740
HELUsACETYLENE 1 Bhae U 7840
FURKLLFT 3 42,7 Bha7
BALUK/WHEELABRATOR ¢ avn.h 85.5
HACKZPN CHISeEL é -3V Bla4
BACK/ABRASY BLAST l 0.0 bhal
BACK/HAMNMER 1 89, 0 82a2
BACKZ/AULDERS 4 Bhe td 773
hACKIHULLhR 3 B49a.d d"-3
SdACK/CURPRSD All o 3.8 d3ae5
UACK/ FURNACE 1y H3.9 LR
BACK/YENTILATION G d3sd deat
BACK/FIN/GRINUERS 3 Blau Thao
BALK/PN TARMPEK ¢ B340 S3al
MELUINGZARC 3 Sdev 7.0

T e s A e

EFFECT UF EUUIPPMeNT NOIac CumTRIL

5=41{a)

Rt i sy b e

obEN JlUb NU. Y6ab

BALKGRUUND AND EQUIPHENT NULSE UATA AVeRAGES dwcQ)

MU UATES SPECIFIEY

NOLSE REU.
(ubay

s PRV
1G U
0.0
6.0
540
LG.0
0.0
Oa.U
0.0
Qe
0.0
UaU
Qau
Bal
849
Gel
0.0
Vet
5.‘
el
Cal
0.0
La#
Qe
L0.0
0.0
0.0
1.0
el
745
0«0
0«3
Va0
Uald
dat
Oau
lu.u



ENVIRONMENTAL PRUTECTION AGENLY

TABLE 5-31

{Cont'd)

SIC CODE =

EQuUlP.
CODE

1535
1449
1340
1452
1493
1551
i4bl
1552
1544

EFFECT UF EQUIPRENT NOISE CunThdl

-~

otN JUE NUe Yadb

BACKGRUUND AND EQUIPMENT NULSE DATA AVERKALES (LEG)

KEY4 AVERAGE FUR INUUSTRY Nu DATES SPECIFIED
EQUIPHENT NJ. OF nEAN LEU (DbA) NOi»E KED.

DESCRIPTIUN SAMPLES bEFUORE AFTER (UBAD
VENTILATIUN Z Hesh b2.2 0.0
BACK/sCOURE EQUIP 3 bde3 H2ed a0
MULUER—PACEMAKER 1 H2a0 720 100
CURE UVEN & 5200 Y2a U 0.0
BaUKs ONLY CONTR. 0 80s 4 73.7 tat?
BACK/ EXHAUST FAN £} 79.7 19.2 Ous®
BACK/ PN YIBRATODK L 78a0 Tbab lah
BALKas ONLY CONTR. 4] 7.4 76al -Ual
BACKs ONLY CUNTKa U 7oas1l 75.7 Ge3

-

i
o
\..’"
S5=-41(b)
e e L R b il B 6 31 e T
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ENVIKUNMENTAL PRUTELTION AGENLY 28n JUb MU Yodo
TABLE 5-32 EFFECT OF EWUIPMENT ~NulSE CUNTXL

EQULPMENT NOISE DATA AYERALES {(LEQ) LENERALLIZEY

SIC CODE = 332 AVERAGE FJUR INLJSTRY MU DATES 3PECIFIEU
EQUIP. EQUIP MENT NUe UF MEAN LEW [(Dual NUI3E RED.
Co0e UESCRIPTION SAMPLES skFURE  AFTLR tusal
113% PMEUMAT IC CHISEL 4 103.8 103.0 0.0
L4810 PNEURATIC VISRATOR 4 LU0a. 2 400, 0.0
1505 CuT=uFF wHEEL b 9847 90,7 Ba.U
1154 NELU/BURNZGOUG I NG LL HYded Bdag L1040
1500 SAM/METAL 4 Goe0 Fyu.l OalU
138% SANDSLINGER I'4 Q4.0 4.0 Da0
1333 MuLlecr 26 97.8 874 lOau
1484 SHAKELUT/0URPLUT lo 47.0 8Y%.0 bl
15245 HAMMER I NG I3 5.0 96.0 0.0
1392 HYURAUWLIC PUMP L Hba 9b.0 0.0
1103 PNEURMATIC GRINDER LT Y50 890 A0.0
1144 PHNEURMATIC TARPER b Y4044 Yook 0.0
La44 CRUCIHBLE i 4340 Y9.U Q.U
la4p LURE UYEN 5 9349 CETR Qe
L457 CuKE SET LINE I3 Yi. 2 9345 0.0
1147 ABRASIVE BLASTING 3 93,14 93,1 Oev
1510 ELELTRIC GRINDERS 13 42a7 5747 bal
13?1 MJLLER L3 Y42.8 Yeat Qa0
1394 ExnausT FanN ¢ 249 Yead Q.4
lﬁbo LATHE 2 Qeadl 9é.u 0.0
1434 FURNALE 1+ Glet Glab a0
1497 HAEELABRATOR ] QUs GUL L [ ]

5-42

e o I LA A i 4 b = ¢



ENVIRONMZNTAL PRUTECTIUN AGENCY HoN Juo NU. Y30

TABLE 5-33
EFFECT OF NOISE CONTRLL OGN PERSONNEL cAPU3URE AYERAGES

EPA LRITERLA

SIC CODE = 3372 AVYERAGE FUR INUUSTKY No DATES SPECIFIED
me= LEVEL AEJUGHATED POPULATIUN ==-
408 JUB DESCRIPTION NO OF BEFJRE AFTEK CHANGE
CODE PERS, MEAN Helas ME AN HalCo ME AN Heloa
275 PN GRINDER QOPER 70100 026773 70807( 122382 215659 474391 bugal]
340 SQUEZI/ZJO0LT MOLDER OF 29919 348776 So0%4b3 L2i9W04U 250260 219736 313202
303 ARLC WELUEKZA 24790 235949 318504 70030 119127 165909 199437
310 ARC AIR GUUGER 10255 229570 ¢BTlb4 Y9629 Lhl4b7 L2594l 1457)7

421 SHELL CURE UPEKATOR 1lo240 127559 laiblo li4bbl 147014 2098 bbe
281 STAND STOUNE GRINDER 19060 Ll2lbo¢ LD6074 26821 76535 069041 79919

367 POJRER 16805 1107¢0 Labbbhl 91893 12B713 16827 L7917
302 ARIZ=AIR UPERATUK 5129 103w/6 133500 4d430f 63672 59la o928
50% CUT=-0FF WHEEZL OPER 7091 1010¢0 lllals 44003 Sbob4al 57017 60772
250 WHMEEL GRIMUER OPER 9403 97905 L70%81 H3b80 1l245)1 44025 95b030
341 FLOUR nULDER L7094 B07¢s Li70ly 72344 115025 3379 z;&g
443 SHaAKEOUT TasLE DPER 5128  Td9el Y9111l 330l3 50570 40308 40 o
264 SERVICEMmAN €3929 73735 LULZ293 oo09d b526)1 18037 lel3e
440 SHAKEQUT OPERATOR Lly62 0697a0 4T4se 2700 29602 44029 o78db
343 MOLUMASTER UPEKATOR 5129 08540 B80b64Y 46203 5T1le4 22257 <£34dy
326 ARC FURNACE OPERATOR 4274 6lea2 32457 bl2dL be4aS5é 1 1
279 SHING GRINSER UPER 0d3? 53351 bHe629 27312 29700 26019 Z269¢9
282 TRIMm GRINDER OPER 3419 52904 H2vua  HZ984 59 b4 U 0
467 WHELLABRATORK UPER Boab 49576 75573 ‘3651¢ 6iz?T? 13up4  lezYe
%22 NOD-BAKE COKE OPER lu2sb  436¢8 56312 4cTll 54705 viv lelo
202 FORKLIFT DPERATOR bo3b 43528 50198 Ll9UdY 21048 24439 28510

277 PN DISC GRINDER OPER 3419 41319 52%40 13358 L9640 2790l 33400
402 ROTUBLAST UPERATOR 6835 40207 H859¢ 39195 57520 1392 1022

366 MELTER/POUKER 7693 400¥1 7882 3obL43 b6Y33 2044 G4y
433 LCORE RDUM WLRKER 20517 37827 10401 29534 bHH5E29 EPX 1572
318 GAS BUKNER 1709 37371 47643 106375 23380 20996 24203
319 POHDER BURNER 1709 27371 47643 10375 23380 20996 24203

450 DUAPOUT/SHAKEQGUT OP 1709 35764 35784 L8746 18746 17038 L7038
339 AUTU-MOLDER OPERATOK 3418 328vy9 40270 B4l 12196 24358 2406V
480 OVERHEAD CRANE ODPER 6836 3075 30725 L9436 29436 1289 1249 .

325 FURNACE OPERATUR 3419 29435 29433 28633 26033 b2 uuzj
2u5 LABOREK 11110 28CG.L0 40395 £199d 43720 6ULl2 =3325
330 LADLE PHE=MEATER 5127 27910 53090 2662¢ Hu022 dob ~=1932°
504 RADIAL 3AW UPERATOR 1709 2649¢ 2649¢ {0492 26492 ] 0 -
23¢  SHELLMULDEK UPERATUR 3419 23941 30240 5133 FoblU lbbub 22568
404 PMACHINE BLASTEN 3419 219vE Z1lY9us 21834 2lo34 las lis
278 PN CUNE GRINDER OPER &9b4  2lUuid  ¢£58e9 5537 5537 Lhh4ee 07

; 26b HELPER 5129 20278 2254l LBbo3b 3u9lZ 1642 -145{1,

]

|
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ENYIRUNMENTAL PRUTECTION AGENLY

EFFECT OF MUISE COUNTRUL UN PERSUNNEL tAPUSURE AVEKAGES

51C CYDE = 332

J0B
CODE

365
428
395
506
27
401
137
4549
502
403
2013
331
534
405
429
329
350
2?6
58
izs
462
427
270
307
342

TABLE 5-33 (Cont'qd)

EPA CxlITe<lA

AYERAGE FUR INOGUSTRY

BoN JUo Nle

963w

MO UATES SPECIFIED

~== LEVEL AEIGHTED PUPULATIUN ===

JU8 UWESCRLIPTION ND+OF BEFORE

PE“S. MEAN ﬂuCn
MULLER OPER 4270 l96d4 24505
CORE SETTER 2984 195971 1957L
SANUSLINGER GPERATOR L1709 17340 <5040
TAdUR LuT=ufFfE SAW OP 1709 15541 1559y
IMDUCT. FURMACE OPER 2583 14793 24454
INSPECTUR 2563 lutfa 19%57p
HI PRESS. MULDER Q0P L7209 lalia lalls
SHIFTEK 2964 13323 Lhoas
BANL SAm OPENRATOR 1706 130¢1 13021
HAND BLASTEK 1709 12037 L2647
WORKSAYER UPERATUR HL29 12319 Llb%s¢
LAJLE SalnmmER A4l 1004l L7244
PRESS OPexaATOR 5129 B2u? 103¢7
SPImALBLAST UPERATUR ab4 vlad alac
QIL~BAKRE CUKEMAKER 1709 Tav? 7897
CUPULA FURNACE UPER 1709 Toob 139¢1
MOLL wWasn wORKER 894 65c? b5l
PN DrILL GRINJER DP 554 bl 1970
SANGMULLER ULPExATOR 654 5Las 5lo2
FURNACE CHARKGER BY4 47048 b4
CUPLLA UPERATUXR 854 4437 12643
CORE GLUER 894 Gi e 2113
FOREMAN Hh4 30ct LEY S
ACETYLENE mELUER 454 2bi4 33én
PACEMAKER MULUDR OPEPR 354 2ni4 44%0

5~43(a)

AFTER

MEAN Nala
Llab34q 24860
Led 39 'lbe39
Liv54 Llivbse
22459 259
L3141l 23724
- Y4-L 7157
6oty b T4
7467 11207
13021 1s021
L2620 L1le20
IV L 3079
40 llu93
Y Gy 4
T4de 74006
r4-EL 7534
Toe4d  1ivz0
FEEL] 2399
iZls 023
KLY 3444
3952 tloe
EY- PR 2952
3777 4975
2326 d%06
940 1338
B30 L5QL

CHANGE
MEAN L
1U40 Yis

732 T3¢
H5794 L3491l
10332 10323
lole 730
YA IS Baly
7240 7240
6050 LLET]
1] u
217 217
Geaq  Lian?
4LU0 blbd
bdu? LT
254 F3-7%
03 63

2 L
4led 41240
444 LY
1700 1700

BUL LY-1)
D4é ALl
699 544
v 499
lucey 19490
LJ 04 2Ea?



)

EMYIRUNMERTAL PRUTECTION AGENCY sbN JUk NU. w635
TABLE 5-34
EFFECT WF NOJISE CONTRUL UN PER3UNNCEL ZAPUSURE AYERAGES
THRESHULD LEVYEL a 90,0 Daa
B=HR PERMISSIHLE LEVEL = 90,0 Joa
EXCHANGE RATE = 5 Upa
SIC CODE = 3ae AYERAGE FUR InLubd>TRY N0 DATES SPECIFIED
mamemmme JALLY NULSE QDUSE =—eomwee-
408 JUE DeSCRIPTION nU o OF BEFURE AFTER LHAMNUE
CODE PEKSs MEaN Mole MLAN FaCe MEAN haeCa
310 ARC AlIR GOUGER 10255 ba24 11.0Y labd cuwlb 4.9 Ltadd
450 DuUmPOUT/SHAKEUUT OP 170% bed¢ La9¢ 2eld Z2e1b 4037 4.37
318 G AS EURNER 1?09 bedk 10077 laeby Zeb@ 4o 75 be 0l
319 POADER odURNER 1709 besn 1DGT7 la56 £eb® 4e 79 HaO0B
302 ARC=AIR GPEKATUR 5129 4h00 Ba.20b l.22 .07 Jebt baell
¢z TRIM GRINUER OPER 3419 3.17 3417 317 3a.l17 Oal Vel

504 RADIAL S5AW UPERATOR 1709 .17 317 3.17 3.17 Oe0 Ual
328 ARC FURMNACE OPEKATDR 4274 3.u2 Sl 3.02 ball 0+ 0 Do
443 SHAAREDUT TAoLE UPER 5128 2yl hadh Den l1e60 L.95 33&&'
343 RMODLUMASTER UPERATOR 5129 2sol 3.3¢ loswl L.82 l.21 o
505 CuT=UFF WHEEL UPER 7691 2a2¢ 2 oY Uedd Va9l iebY la9%
340 SQUEZ/JulT HOLUER 0P 2991v Zell Sala D.U4 la31l 2aVU7 a3l
277 PN DISC GRINDER OFER 3419 la92 Z2aY3 0.00 0.73 led 220
280 wHEEL OKINUEK OPER 9403 le09 Gl GadZ 2417 laUl  ceun
339 AUTO~MOLLDER OPERATORR 341y l.71 2430 0.0V Va0 .71 2.30
506 TAQUR CUT=DFF SaW UP 1709 l.00 1.bV G.00 0.0 lebQ 1la60
337 HI PRESS« MULDER OP 1709 laal l.31 Ca2é G.22 L.U9 1.09

275 PN GRINDER OPER uiov ladb la0% ¢.00 0.17 la2l le4b
279 SHWING GRINDER UPER 6837 ledl 1.33 U.00 0.0 lag3 L1.33
426 COURE SETTER 25064 lad1 1.2% 121 l.21 O« 0 0«0
405 SPIRALBLAST QPERATOR 054 121 leci le2l le21 0.0 Vel
325 FURNACE DPERATUR 3419 lec¢0 l.20 le20 l.20 0.0 UaD
2% PR DRILL GRINDER 0P 854 lal> lab¥% G.00 Va0 1e15% labh

395 SANDSLINGER OPERATOR 1709 lel4 1.4 Os08 B.bd Gedb la24
421 SHELL CURE UPERATOR 1lec40 lels Laal lal# le4al Ue0 =0.02
278 PN CONE GRINDEK DPER 2564 l.06 1.4y 0.00 a0 Le 06  le#%

502 BAND San OPERATOR 1709 lalih 1.04 la0% 1.04 0.0 Vel
403 HAND BLASTER 1709 lau0 1.00 l.00 1.00 at Ue0
404 PMACHINE BLASTER 34319 0.99 0.99 0.99 Ua99 Qa0 Vel
28) STAND STONE GRINDER 19460 Q.42 l.20 0.00 b.O 0252 Le25
350 MOLD WASH WOURKER 454 Oet7 O.01 0.00 LeD Ca? OUal7
303 ARC HELDER/A 24790 Caa# la4n 0.21 0.30 Os3d 1.1¢
334 SHELLMOLDEX OPERATUOR 3419 Oead l.io O.U0 040 Dat3 lelb
202 FORWKLIFT UPEFRATOR o836 Ounl 0.97 L] Ua2b 0.57 0Qa?e¢

]J B5=-44
{
H
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ENVIRUNMENTAL PRUTECTION AGEMLY

51C LoDE = 332

406
CUDE

402
327
440
467
461
k1Y
385
37
330
422
427
38
34l
388
264
429
459
245
203
266
270
3jo?
329
331
342
433
462
480
534

TABLE 5-34 (Cont'd)

EFFECT Uf NULl3E CUNTRUL UN PERsUNMEL EAPUSURE avERAGES

THRESHOLD LEVEL
bR PERMISSIuLE LEveL = 0.0 JoA

EXCHANGE

JUB DeSCRLIPTION

ROTOBLAST UPERATOR

INDUCT. FuinmMALE OPER

SHAKEDUT OFERATUR
AHELL ABRATUR UPER
INSPECTUR
MELTER/PUUKER
MULLER UJPEXR

POURER

LAJLE PriE=AEATER
NO~BARKE LUKE UPER
CORE GLutR

FURNACE CHANGER
FLOQR nuLDEw
SANDMULLEK uPERATOR
SERVICEMAN

UIL~B8AKE CUKEMARER
SHIFTER

LAJURER

HORKSAVER UPERATOR
HELPER

FOREMAN

ACETYLENE WELUER
CUPULA FURNACE UPER
LAJLE SalmmER
PACEMARERA muLbX DPEXR
CORE RUUM WURKER
CUPULA UPERATOK
QYERHEAU CRANE UPER
PRESS WLIFERATUR

RATE

MU SOF
PERS.

043
2hel
11467
39546
2963
1694
4¢70
15405
2127
10250
dha
ob4
L7094
854
43929
L1709
cHh4
lilio
blay
»l2y
gh4
aha
1709
34l1b
854
20217
B
6836
5129

Y Loa

AVERAGE FUR [NUUSTRY

o4 JOb Nue

= 3.0 JBA

Yoiy

Nu DATES SPECIFIEL

mmmmmman DAILY NULISE DUSE mmmmen-

dEFURE
MEAN Maee
0.79 Le3l
0.73 Levs
0.7¢ lLels
G.71b La40
UQQ‘! OO?Q
Ouol Lo
Den4 0.77
Qea? [T
FE)-] lebg
Gu43 Qe s
Q440 Datuy
[PEL] 0.70
Oljﬁ 0.’,
0400 0.30
Q.22 Oe4l
Qel Oulo
Oell bGada
G.0h Ouls
0.J0 Gats
0.0 Oala
Oeui Ded7
0sJ0 Q.9
Osuv lLedQ
Devu 0.97
0«00 Usan
0o O.l3
Deul L300
Q.ul Ve
Osul O«U

=Ub(a)

AFTER

mi AN nele
Ve 79 Le31
VY X L.%8
VLU0 Jeld

0,959 1elb
Jedd 0,33
Q.04 Ledd
Oad% 0.77
Uah7 0.78
Jea4d iab8
Gada Jebld
Ve 40 Catt9
Uaelds JaT0
Uedg Jeo5
0.00 Vel

0.¢¢ O30
Ualo Jelt
Uall Jadi
Dal3 U-Ed
0.u0 Va0

U <0u La2%
Ge0u Ua3?
Qa00 Jal

Ge00 1.30
Q.00 Va2l
val00 0.0

Qalu Uelk
u.00 1,30
Qa0uU d.0

DaU0 0.0

CHANGE
M AN nal,
0.0 Uel
O Vel
Da72 leln
Oskd Dad5
Oa db  Uaen3
UeC Da0
U0 Qa0
040 Uelt
0«0 Ua0%
0.0 Vel
el Vel
Ua 0 Ual
0 O Ua0
0.30 (a30
Dol [ ]
Us Ual
Uau el
0.0 =Jelh
Q.0 Jeldd
aQ =1la4l0
0.0 Jel
Da v Qau
Ve el
0.0 0438
0.0 Jaebl
e =UaGl
U.0 Dal
La Ga0
Ue Qe



ENVIRONMENTAL PRUTECTION AGENCY

S1C CODE = 352

JOB
CODE

310
318
319
«50
oz
282
504
443
azs
EL X
505
2717
3490
280
395
339
40%
506
275
303
Azs
37
278
279
421
aso
425
502
403
276
A3
404
281
3By
402
440
a7
467

i LA ka2
o it At 4 L AR S et

EFFECT OF NOISE CUNTROL UN PERSUNNEL EAPODURE AVERAGES

Jus DESCRIPTION

ARC AIR GOUGLER

GAS BURNEK

PONDER BURNER
DUMPOUT/SHAKEULUT OF
ARC=AIR"OPERATDR
TRImMm GRINDER UPER
RADIAL SAW UPERATOR
SHAKEDOUT TaplLE DPER
ARC FURNACE UOPERATDR
MOLLMASTER UPERATOR
CUT=0FF WAREEL UPER
PN DISC GRIRDER OPEK
SQuUEZ/JULT nOLUER OP
WHEEL GRINDER UPER
SANUSLINGER OPERATOR
AUTu~MDLDER OPERATOR
SPIKALBLAST OPERATOR
TABUR CUuT=~JFF SAW UP
PN GRINUER UPER

ARC WELUER/ZA

FURNACE OPERATOR

Ml PRESS. MULUER OP
PR CONE GRINDER OPEK
SHING GRINUDER UPER
SHELL CURE UPERATOR
MOLL WASH WURKER
CORE SETTER

BAND SaAn OPERATOR
HAND BLASTER

PN URILL GKINDER OP
SHELLMOLUER OPekATDA
MACHINE BLASTEKX
STANL STUNE OGRINDER
SANUMULLER OPERATOK
ROTUBLAST UPERATOR
SHAKEQUT OPERATDR
INDUCT. FUKNACE OPEX
WHELLABRATUK UFER

EPa CrITenlA

TABLE 5~35

NO. OF
PEKSe.

10255
1709
1709
1709
5129
3419
1709
5128
42 T4
2129
7691
3419

29919
9403
1709
3418

854
1709

70100

24790
3419
1709
2564
b¥37

16240

o054
23264
1709
1709

854
3419
3419

19660

854
bu35

119867
I-4-1-¥]
Bo4L

AVERAGE FOR INDUSTRY

BEFORE
MEAN Welie
104.6 108.%
104,06 LOB e %
104,06 10844
103,49 103.9
103.,5 1073
4. 9 Y949
9Y. 9 949,49
99,4 il2en
98.9 LU2.8
Gt 1 100.1
979 991
97.0 99. Y4
96a3 10243
99.% 10Ll.%
95 1 99. ¢
a4, & Y6.7
G4e 5 4.
Gual Faal
939 95,9
93.6 9bs0
93,6 93,0
93.2 93.¢
93.1 95,1
92,7 3.2
LIy 94,0
e b 9Le>
G245 9242
9éun 9249
923 P2.3
9l. 8 Q4ad
Yle7 93,08
9ls0 Ylal
0.7 92.0
YUY 902
Gl & G3ad
Yue 3 93.u
9le s Y4e0
Yie 0 Giab
5=U45

HEN JUs Nua

NU DATES SFECIFIED

Y635

SOUNY LEVEL ==eerommce=

AFTER
nEAN Nelos
94,7 Qb .5
S4etb FHeh
94 .5 Gba4
GheY Yo%
93.¢b §7.3
99.9 9.9
99,9 9.9
Yled Gua9
Y049 1UZalB
Y4l 6.1
9Da. ) Yled
olad 9042
bbel 93.3
90.1 TP
91.4 Wlaeb
85.0 Boe9
ELYY- B4,¢
Hbal tal
O4a3 boel
Bhe 5 87.9
93.3 9343
ale? b7e7
8ha3 B4a3
bls0 boal
G244 4,0
g5.8 E%a0
$2al Y<al
Crey- 9245
Yeai Yol .
B2ab bhaT
247 BHaeb
9l.v 91.0
b5.7 o¥a5
577 B7a.7
90.4 F3.3
a4 3 UheY
bYs3 L LYY+
Y] “le3

e e T e

Zal

e

<

E\bh)

LhANLE
MEAN nhaCa
10.0 1040
100 10.0
10.0 10.0
Hel 8.0
Ga9 9.9
Ue D 0.0
Ja0 .0
?.H ?.9

0.0 040
4el 4,0
7a8 Teb
905 v
Be3 Ba9
5.3 Sl
3.7 7.8
Ya b el
0.3 0.3
dal Bel
LY Sab
9.1 Ba7
0.3 0.3
Ha5 Deb
Del 10a8
5.0 el |
0.2 G.l
be9 6.9
O3 0.3
0.0 0.0
Uasl Oal
9.3 Yab
9ol 9a3
Ual (1Y)
5.0 Bed
2.8 2.t
Va3 0ed
bel) sal
Ua%



.f“\

ENYIRONMENTAL PRUTECTIUN AGEmLY

SIC Cudt = 332

0y
CODE

328
367
459
462
368
427
429
329
480
345
330
341
461
202
266
422
270
307
342
331
264
203
433
534
265

EFFECT OF NOLSE CONTROUL ON PERSUNMEL EXPUSURE AYERAGES

JuB DESCRIPTION

FURNACE CHAKGEK
POJRER

SHIFTER

CUPLLA UPEKATOR
MELTER/POURER

CORE GLUER

DIL=BAKE CUKEMAKER
CUPULA FUKMACE UPEK
OVERHEAL CRANE OPER
MULLER UPER

LAJLE PRE=rAcATER
FLOUR MULLE®R
INSPECTUR

FURRLIFT UPERATUR
MELPER

NO=8BaAXE CORE UPER
FOREMAN

ACETYLENE mELDER
PACEMAKZR MULDK OPER
LAJLE SKImMmER
SExYICEnAN
WORKSAYeR CQPERATOR
COKE ROUM WOURKEK
PRESS UPERATOR
LABURER

EPA CRITEnlA
TABLE 5-35 (Cont'd)

NOWUF

PERS.

q454
15405
FA Y-
854
7093
854
1709
1709
-1 1
4270
2127
L70%%
£263
hoib
5129
U258
454
554
854
Jala
23929
5129
20517
2129
11Llu

-

B
MCaN

8% .9
ay. q
8945
LA T
BYa 4
B9 4
dden
bde 4
Bdan
Hda 3
Bde 3
G8a 3
[-1- P
87. 5
87.0
87.3
Boe 9
L I-PY-]
- I- PR
doe L
S48
Hien
§3.0
B2.0

AVERAGE FUR INMUUSTRY

Erukt
Mal o

92,0
92,2
GU. 7
G3.4
Q3.0
90.>
830
93y
1.
904 ¢
qJIJ
qLI‘
89.0
0.1
ddad
89.¢
B34
KF Y]
oY%« 3
89.¢
B7.6
F- )
6.7
Ba.0
B44>

5-45(a)

ap JUB NU.

L33

DaTES SPeCIFIEL

SOUNL Lo VEL ==—creaawa-

MU
AFTER
MEAN WaCa
GEab 9.0
obel Y40a7
058 bdeld
B0y 93.0
391 LEPY
db.3 bYab
Gbed boad
abeh 43a0
&bel 4.0
. 1YY u.0
7.9 4349
-1- " +1la0
dles U3a.0
BJed 5940
7.1 G240
87l B%.0
LETE] doeb
dled e
oled LEPL]
817 0bag
841.b dtas2
79.9 7949
ddeb o0Oed
7241 Tba9
Gleb d4ed

LHAN
Me AN

La3
Lab
.7
lel
UVed
lel
Ual
Vel
Ded
0.3
Uet
D3
7.0
hal
Vb
Qa2
Leb
444
543
24
<ol
449
"Ny}
gall
l.U

wk
MaCa

Vel
Lab
Cad
Uak
Uel
Cat
Uel
0.0
Da3
Ul
0.0
Ry
bal
561
0.
Ued
Gat
L XY]
SaY
Laty
Lak
bed
Ul
Tal
Uad
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ENVYIRUNMENTAL PRUTECTION AGENCY

SI1C CUDE =

408
CUDE

310
450
318
3le
302
262
504
3zb
443
343
505
340
2711
280
339
506
337
2?5
279
426
405
325
276
395
421
278
502
403
%04
281
asp
o3
338
202

THRESHDLD Le VEL

b~HR PERMIS>loLE LEVEL

EXCHANGE

s

JUB DESCRIPTION

ARC AIR GUOUGER
DURMPOUT/SHAKEQUT OF
GAS BURNER

POMDER sURNEK
ARC~AIR OPERATUR
TRINM GRINUER OFER
RADIAL SAW UPERATOR
ARC FURNACE OPERATDK
SHAKEQUT TAoLE UPER
MOLDMASTER UPLRATOR
CUT=0FF mWHEEL UPER
SUUEZ/ZJULT MODLUER OF
PN CISC GRINDER GPEK
WHEEL GKINDER UPER
AUTU-ROLUER OPERATOR
TAB80R Lul~UFF SAaW UP
Ml PRESYS. MULDEK OP
PN GRINJER UPEKX
SHING GRINUER UPER
CORE SETTEK
SPIRALBLAST CPERATOR
FURNACE OPERATUR

PN DRILL GRINDER OP
SANDSLINGER OPERATOR
SMELL LUKE UPEAATOR
PN CONE GRINDER OPER
BAND SAn UPERATDR
HANU BLASTER

MACHINE BLASTER
STAMD STUONE GRINDER
MOLD HWaSH nuRKeR

ARC HWELUDER/A
SHELLMULDER QPERATOR
FORRLIFT UPERATUR

RATE

TABLE 5-36
EFFECT OF NOISE CONTROL ON PEKMUNMEL EXPUSURE AVERAGED

N0« OF
PEKRS.

10255
1709
1709
170Y
5129
3419
1709
4274
blLzs
2129
7091

29919
3419
9403
34lb
1709
1709

70100
bb3a?
2564

894
3419
854
1709

16240
FE-1-1
1709
1709
3419

19060

454

24790
3414
ba3s

L T ]

AVERAGE FUR INDUSTKY

sgoN JUB Nue.

JU.0 Jok
FJd. U uDbA
2 UEa

Yoo

J DATES SrECLFIED

wmnenmeme= SUUNU LEYVEL =——eceocrue-

BEFURE
H:AN KIL‘.
103.5 10744
104.5 i03.>
103.3 107.1
103.3 107.1
101e% 10543
98,3 8.3
9003 lei
95,0 101.9
97.7 10la4
95. Y9 98.7
Yo,.7 9.0
95,4 10las
94,7 97a8
Sa.t 101,90
P39 6.0
XL H3an
Qe 0 2.0
Yle 8 94.6
9Ll b 9240
Glat e 4
Glab ‘H..!g
91.3 9l. s
91.0 33.0
1.0 9449
90.9 G2en
G0.h 92.b
90. 3 9043
90. 0 S0, 0
<90,0 <90,y
90,0 9l.b
€90.U0 <90.u
€90.0 Flabd
<3u. U Glay
€90.0 <90.v

5~U6

AFTER LHANGE
HEAN Hels BRzAN neCa
Y3ad 4973 LU0 104G
Fhe s 35,9 del 8.0
933 G7.1 10,0 10.0
933 9741 lde 0 1040
9.4 In.3 10.0 10.0
a3 90.3 De0 0.0
Y. d 4543 Ua0 Cel
98.0 10449 0.0 0a0

$90.0 Y3k 7.7 !
H2e9 yhaed ob ?“g‘
CY0a0 <400 - Y, Teb -
(90.0 419 2eh S
(Y040 <Y9U.0 ol 7.8
c90a0 5.0 %sb Saty
(0.0 <YU.0 3.9 ba0
$90.0 <%0.0 3ah Jus
<9Q0aU <9U.0 220 2+0
C0a0 <3G 0 leb 3ab
<4040 <900  leb 240
Fleh 9ile4 0«0 V.0
Flak Glek QeC 0.0
4lad %le3 De0 Ga0)
€30.0 <90.0 140 Jab
(Y900 <300 Lal) 4.9
90.9 Yo 0.0 Uel
{9040 <90.0 De4 2aty -
G0.3 Gu.3 Ga0 0.0 .
ey 90.0 0.0 0.0 :
€900 <9040 Ual Dets .
0.0 0.0 D0 laty |
€900 <«9C.0 Vel 0.0
€900 bdab U0 dals
<Yia0 Jal Da0 lag
C940 .0 <90.0 el OOU

A

Bt T U PER WAL Lol
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ENY[KUONMENTAL PROTECTION AGENCY sdN Jub Nu, 9035
THRESHOLD LEVEL 3 90,0 sud
B=HR PEKMISSIBLE LEYEL = 0L Joa
EXUHANGE RATE = 5 Udh

TABLE 5-36 (Cont'd)

EFFECT UF NUISE CUNTRUL UN PERMUNMNBCL EXPUSURE AVERAGES

——-wme-e—= SUUNs LEVEL

Nu DATeS SPECILFIEU

SIC CUDE = 33¢& AVERAUE FUK [nUUSTRY
Jos Jud UeSCRIPTIUN NUs0OF berukE
CO0E PERS.s mbian LI
402 ROTOBLAST UPERATOR 5835 <€90.0 2.4
327 INDUCT. FURNACE OPER 2563 <9u.0 Wead
440 SHAKEOUT UPERATUR 11967 <90.0 91.u
447 WHELLABRATOR UPER obh40 <9U.0 Feeh
4b) INSPECTUA 2563 <90.0G <90.v
308 MELTER/PUURER 7693 <9u.0 9.t
345 MULLER ULPEX 4270 <90+0 <90,.0
367 PROURER 16805 <90.0 <Y0.4

) 430 LADLE Pre=nuATer 5127 <9040 93,9
: 422 NU=HAKE Cuxe QPER 108%0 <9uel  <Y0.U
427 CORrL GLueR 854 <9Ys0  <90.U
328 FURNACE UnAKRGER 354 <€90.0 <Y0LU
341 FLOUR mdLben 17094 <9Ue0 <404y
368 SANUMULLER UPEKATOR 454 <K90.0 <90.0
b4 SERVICEMAN 23929 <900 <904y
429 O0[_=BAKE CuUKEMARKER L?20%  <90.0 <490.v
4%9 SHIFTEKR 2264 <90.0 <K30.0
26% LAMBOREK 11110 <90.0 <904
203 HWURASAVER UPEKATOR 5129 <90.0 <90.0
266 HELPER 5129 <90.0 £90.4
270 FOREMAN 854 <9, 0 <90.0
307 ACETYLENE mielLDEK 854 <9u.0 <90.u
329 CUPULA FURMNACE OPER 1709 <9y,0 Yiay
331 LAOLE SKImmex Jalb <9u.0 [ 1Y)
342 PACEMAKEx MULDOR OPER 854 <£90.0 <£90.v
433 CORE ROUM WURKER 20517 <9u.l  <90.0
462 CQUPULA UPERATUR b54 <90.0 Gley
480 OJVERHEAU UxAKE OPER 5636 YU, 0 <90.4
534 PRESS OPERATOR 2129 <YU0.U <90.u

=46 (a)

e

AbTER CHAMGE

MEAN nale REAN nala
<40.0 9<a0 C.0 .0
<Y90.0 Pa [V 0.0
90,0 Vel Ua0 laD
<4040 4Ll.0 Da0 Lat
$90.0 <4Y0,0 V.0 0.0
CY0aw Ylab Ual Uul
K900 CHU LU Us O 0.0
€Y0.0  <YG,.1 G.0 Q.0
CH40.U 93,2 Jal Qed
VYT & XVt Uel 0.0
CHUad L9V .0 Jal Cel
K90.0 v0.0 Ual Gael
L9040 <90.0 Vel 0.0
YU .0 €9u.0 Vel Usl
9040 K490.0 U0 O.U
CY0.i  <YuLl vel U0
YR L0 .0 Je Qal
CyQal YUl Qa0 Vel
C40.0 IVl Del) 0.0
90U <Ya.0 Dal Q.U
900 <90.0 Va0 GeU
L9U.0 <4040 Vel U0
CY9C .0 119 DeQ (1]
CH0 el CILL0 UsD0 Va0
(9Qau 0.0 a0 0.0
LG0 .0 K%U0.0 0.0 0.0
CHCa0 Yile9 Uel O.u
Y040 <9UL0 t.0 Ca0
90U <900 Ue0 Cal



ENYIRONMENTAL PRUTECTION AGENLY

51C CODE = 332

TABLE 5-37
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Section 6
EXPECTED ERRORS IN PERSONNEL NOISE
EXPOSURE AND IMPACT PREDICTIONS

6.1 Introduction

The important industry averaged parameters predicted by the BBN

computer program are as follows:

1.

2.

5.

6.

7.

Total Level Welghted Population (LWP) for the industry
and for each plant

Total Population with an 8-hour Leq(8)>75 dBA, where
Leq(8) is calculated using the EPA formulation
dlscussed in Section 5

Total Population with an §-~hour Leq(8) >90 dBA, where
Leq(8) is calculated using the OSHA formulation

Total population with an 8-hour Leq{8) >90 dBA, where
Leg{(8) 1s calculated using the OSHA formulation
outlined in Section 5

Total LWP For individual personnel categories (EPA
criteria)

Daily Noilse Dose (DND} for individual personnel
categories (OSHA criteria)

Equipment impact normalized priority index (NPI) for
lndividual equipment classifications (EPA criteria)

Equipment impact normalized priority index (NPI) for
individual equipment classifications (OQSHA criterial}.

6-1
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The flrst six parameters are predicted in terms of a mean and
worst case. The mean value predictions are based on data
collected 1n the field and the worst case predictions are
caleulated from the mean, using as a basis the varlance in the
field data, as outlined in Seection 5.

The 1ssue of lnterest here is the expected error in the parameter
estimates for an entire industry based upon the sample measure-
ments used for the parameter calculations. Specilically, it 1s
desired to establish (a) confidence limlts about the parameter
estimates which define the accuracy of the predicted industry
averages, (b) tolerance (prédiction) limits about the parameter
estimates which define the range of parameter values to be
expected for individual plants not included in the sample, and,
(e) verification of the validity of the worst case estimates for
the first six parameters. To accomplish such error evaluations,
1t is necessary to assume that the sample plants used to calcu~
late the parameter estimates for the industry represent a random
selection of typlcal plants within that industry.

The theoretical basis used to derive the results presented in the
following sections is outlined in Appendix A.

6.2 Applications to Sawmill Industry Data

The sample of the sawmill industry noise exposure levels produced
date for n = 9 mills which are believed to be representative of

the industry.
6.2.1 Total LWP Values for Sawmill Industry (Parameter 1)
The computer analysis described earllier in this report gives

Level Weighted Population (LWP) results in terms of & mean and
worst case e3atimate. The mean i1s the actual value calculated

6-2
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Report 4535 Bolt Beranek and Newman Inc.

from the measured data and the worst case 13 an estimate, based
on the variance of the data, of the highest likely value.

The LWP values for the nine sample mills and the overall sample
values are summarized in Table 6-~1. Substsituting appropriate
results from this table into Eq.(A~4) yields the Y0% confldence
intervals for the predicted LWP value for the entire Llndustry.
The interpretaticn of these confldence intervals is straight-
forwvard. Given the mean predicted LWP value of 1,078,540, for
the industry based upon measurements in n = Y randomly selected
plants, 1t can be said with 90% confidence that the true LWP
value for the industry i3 between 891,465 and 1,265,540, or
within about + 17% of the predicted value. The worst case LWP
prediction 1is 1,625,903, which as expected 1s larger than the
upper value of the 90% conflidence interval for the mean and
indicates that 1t is indeed a worst case prediction which is
unlikely to be exceeded.

To look at the plants on an individual basis, it is necessary to
normalize the total LWP for a given plant by dividing the plant
population.

Tolerance (prediction} intervals for the normallized LWP values
of individual plants within the industry, computed uslng the
nonparametric relationship of Eg.(A~5), are given in Table 6-2,
From these results, it can be stated with 90% confiderice that at
least 63% of all plants will have a normalized LWP value between
3.824 and 7.938. These same limits apply to at least 75% of all
plants with 70% confidence, and at least 82% of all plants with
50% confidence. The worst case estimate of 7.017 1s close to the
upper 90% confidence limit and thus is a reasonable estimate of
the highest likely value for the normalized LWP for the entire
industry. As stated 1in Section 3 the worst case results for the
individual plant analyses should be Iignored,

6-3
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Table 6-1 Level Weighted Population Exposure Data ™
for the Sawmill Industry
Number of LWP(yi) Normalized LWP(xi)
Plant Personnel
Number (my) Mean IWorst Case| Mean Worst Case
1 201 768.6 3.824
2 119 561.5 4.718
3 93 667.7 T.028
4 43 205.6 4,781
5 43 227.9 5.300
6 868 407.5 4,631
7 179 780.8 4.362
8 78 619.2 T.938
9 58 226.9 . 3.812 po
All 9 504 4208.0! 6343.6 | 4.655 7.017 ‘
8 - - - 1.302
Industry 231700 1078540] 16259032 4,655 7.017
-,
6=
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Table 6-2, Prediction Limits for Normalized Mean LWP
Valuea of Individual Sawmills

Portion of Predicted |Predicted {Interv.Limits
Confidence IMLills Within [Normalized|Worst Case
Coefficient Interval LWP Value Value Lower Upper
0.90 0.63
Q.70 0.75 4,655 7.017 3.824 7.938
¢.50 0.82

6.2.2 FOP Values for Sawmill Induatry (Parameters 2,3,and 4)

The fraction of personnel (FOP) exposed to an B hours

Leg > 75 dBA and Lgq(B) > 90 dBA for each of the nine

sample plants, and the overall FOP for all 9 sample plants are
sunmarized in Table 6-3. Substituting appropriate results from
this table into Eq. (A-8) gives the 90% confidence intervals
shownt in Table 6-4 for the predictions. From these results, 1t
can be sald with 90% confldence that the true fraction of
personnel in the industry with an exposure of Leqtﬁ) > 75 dBA

is 0.88 to 0.93. The worst case prediction of 0.917 1s slightly
less than the upper 90% confidence limit but 1s a reasonable
estimate of the highest likely value. The intervals for

Laqg > 90 dBA (EPA criteria) are 0.19 to 0.36. The intervals

for Leq(BJ > 90 dBA (0OSHA crigeria) are 0.17 to 0.33. The

woprst case prediction of 0.399 is agaln a good estimate of the
upper limit which is unlikely to be exceeded.

6-5
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Number of Critilcally Exposed Personnel

Data for Sawmill Industry

Portion Exposed To | Portion Exposed To| Portlon Exposed To
Leq(8)>75 aBA Leq(8)>90 dBA Lo (8)>90 dBA
Number of -
Plant Personnel {EPA criterion) {OSHA eriterlon)
Number (my ) Mean |Worst Case | Mean Worst Case| Mean Worst Case
1 201 0.870 0.264 0.184
2 119 0.941 0.445 0.336
3 9% 0.937 0.516 0.474
4 43 0.837 0.581 0,419
5 43 0.977 0.372 0.349
6 88 0.920 0.341 0.341
7 179 0.866 0.112 0.101
8 78 0.897 0.385 0.385
9 58 0.845 0.345 0.276
All 9 904 0.5900 0.G617 0.275 . 0.576 0.249 0.3499
E [ - OI 03?6 - - - 0-123 -
! Industry | 231700 0.900 0.917 ¢.279 0.576 0.249 0.399

Table 6«4 90% Confidence Limits for
Sawmill Industry FOFP Values

Predicted 90% Interval
Mean Worst Case Limits

Case FOP Value Value Lower | Upper

Leq(8) > 75 dBA 0. 900 0.917 0.88 0.93

Laq(B) > 90 dBA 0.279 0.576 0.19 0.36
gPA Criteria

Le {8) > 90 dBA 0. 249 0.3949 0.17 0.33
SSHA Criteria

-,5
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As expected, the FOP with Leq{a) > 90 dBA 1s greater when EPA
critepria are used as noise levels between 75 dBA and Y0 4dBA are
included in the Leq(8) calculaticon whereas these levels

excluded in the O3HA calculation. The worst case predlcetion of
0.576 is well above the upper 90% confidence limit, indicating
that 1t 13 indesd an upper level estimate which 1s unlikely to be
exceeded. The intervals discussed in the preceding text can he
converted to actual numbers of personnel by multiplying the
fractional portions by 231,700 - the estimated number of

personnel in the industry.

Tolerance (prediction) limits on the FOP values for individual
plants in the industry are detailed in Table 6-5. As befgre,
the limits can be assumed to include various different portlons
of all sawmills with the noted confidence coefficient. For
example, 1t can be stated with 90% confidence that aﬁ laast 63%
of the mills in the industry will have FOP values between 0.84
and 0.98 for exposures of Lgq(8) > 75 dBA, and between 0,11

and 0.58 for exposures of leq(B) > 90 dBA.

6,2.3 Level Weighted Population Values for Individual
Personnel Categories

The level welghted population (LWP) values for varlous personnel
categories in the entlre industry are summarized in Table 6-6,
Only the most lmportant 21 personnel categories are included.
The estimated category population for the entire lndustry
{Column 2) was derived from the category population for the nine
plants sampled and the ratio of total industry populatlion to
total population in the nine sample plants. These estimates
could be improved at a latep date by sending out questionnalres
to a large percentage of plants in the industpy, as discussed
later in this report.

6-7
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Table 6~5 Prediction Limits for FOP Values
of Individual Sawmills
Interval Limits
for mean values
Case Confidence |Portion of Predicted |Smallest | Largest
Coefficient {Plants Within | Mean FOP value 1in | value 1in
Interval Value Sample Sample
Leg(8)
>75 dBA 0,90 0.63
mean 0.70 0.75 0.900 0. B4 0.98
0.50 0.82
Leg (8)
>93 dBA 0.90 0.63
EPA 0.70 0.75 0.279 0.11 0.58
Criterion 0.50 .0.82
Lag(8)
>98 dBA 0.90 0.63
OSHA 0.70 .75 0.249 0.10 0. 47
Criterion 0.50 0.82

§ B RN S A £ S
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Table (-6 Y03 Contldence Limits ror Hawnill lndustrey
LW Vulues (EPA Criteria)
A _m_r
i LWE { Liadunt, Sample LMl Coni tdenece Limiks
Jaob Bt ' Avurige) Yokt Stivndaprd (40%)
Code Catag, dob Cuno Daviation
Popu= Dogeription Praedie=] Hormi- redie- {Norm, Lawur Uppore
lation tlon 1wl tlon LWE}
|
173 13837 Upader/Planer M1LL PESHE) 0.672 ALz 3.106 [ 118569
211 Liuys WiLlwpeight/deneral Bhs67 G, 1h2 ! 111493 3.33% PYEEY 115283
168 3329 Pluner Set-Up Man | Tobs3 1 24,0t ¢ 10076y 11.830 55731 103415
167 115 Flanep Opupator YHOI0 § 10,986 - 111853 5,932 52600 ) roh6oy
176 23321 Dry Chain Puller oauey 2076 | 100410 1,410 haall | 42556
224 10500 tEleetrleluny LRV G.hiu YMLLT .20} 3912k Ho22y
148 9uTY Tebmar Operator H9os6 S0 Y3ub1 3.941 254900 T2145
151 7430 tdrean Chailn Pullep h3uhh L. 061 Glyys 3.13%1 24274 47761
202 thGO7 ForkiLl't Opeprator 1980 NI THimh 1.6406 27486 56675
134 G407 Edgur Opurabor 36306 DT Hetra i, 4o L7 6l §3438
137 2304 Chilppar Dperator 33h12 1,67y UET T 1.361 23002 hi1ay
ala EHTUET MLLIwright/SawnilL 20434 bt ik 3.375 20910 36754
101 3324 Sawmill Supepvisor 23122 6.uk7 253045 3.5748 5421 30371
150 TiTh Stuckoep - Ureen 20801 2.490h SULNIE 1.014 16471 25267
127 1793 ™il Sawyer 20058 11.10y ERLIN B h12 a3 5942
213 1492 MILIwrlght/Flaner 20005 11.16h 297U3 5.954 1304y 26095
140 3078 Hesnw OGpopator Lyusy G, 12 23040 1.736 11KH0 LT
T L] 1Tua lutalres 0 Dlvurter [W R Y,k 21006 3.l 1298l 21400
261 2560 Clean=Up Man/Hegulur 106017 6.0y 20617 h.2hy yy i 23200
134 1536 llug Operator 15062 10, 327 20126 5.199 1yts 20733
104 2501 Planer Supsevisor 1oded G.1HD 18307 ELEY 103459 21264
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The statistical results shown in Table 6-6 were derived on the
assumption that the values 1n column 2 of the table are good
estimates of the true values.

Table 6-6 shows that the predicted worst case values are
generally close to the upper 907 confldence limit, 1lndicating
that they are reasonable estimates of the hlghest likely values.
(Compare columns 5 and 7 in the table), From Table 6-6, it can
be seen that although the Grader/Planer Mill category has the
highest predicted LWP value for the entire industry, the
sampling errors are such that six other personnel categories
could feasibly have a higher LWP value for the industry as a
whole., Thils follows because the upper bounds on the LWP values
for six other personnel categorles are higher than the lower
bound for the Grader/Planer Mill category.

6.2.4 Dally Noise Dose

The OSHA criterlia involve a Dally Noilse Dose (DND)} calculation
for the various labor categories which is directly related to
the eight hour equivalent nolse level exposure {Leg(8)).

Specifically,

, [(Leq(8)-90)/16-65)] (6-1)

DND = 1
Hence, the variabllity of the DND data is directly related to
the variability of the Leq(B) calculations.

The DND values for various personnel categories in the 9-plant
sample are summarized in Table 6-7. Only the most important 15
categories are included. The table shows that the variance is
similar to the LWP values and that for an industry average any
one of 5 personnel categorles could conceivably be the most
important. The table also shows that the worst case predictons
are generally good estimates of the likely upper limit of the

6-10
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Table 6.7 90% Gonfidence Limlita for Sawmlll Induatry
DND Values Using OSHA Critertis

Datly Sample DND Hapst Cont'idencn limits

Nnlue Jtandard  |[Caso
Codes Desueription biose Beviation |Prexdiatlion Lower Upper
164 Planse Set-ap Man T.4% 6.71 2.2 3.29 11.64
b3 thipper Operator J.o0 .61 h.ul 2.00 q.00
124 Quatnaw Tall Sawyer 2.64 u.493 2,64 2.09 3.19
127 Tatl Sawyer 2,46 1.30 5,71 1.68 3.21
167 Flaner Operator 4,02 2.16 3.34 0.64 3.36
UL fainier Dlverter 1.79 0,750 1] 1.32 2.26
145 Iipsnw Opepatop L.74 0.549 YL 1.37 2.10
134 | Hog Opurator 1.7t 0.860 2.4b 1.17 2,23
213 Mitlwright/Planer 1,04 u.hyy 2.248 1.07 1.81
133 Hlab Hoapd Puller 1.4t a4 1. %6 l.11 L.71
LH6 | Hipsaw OCTbenrer 1.32 G, by .32 1.04 1.69
2la MLllwright/Sawmill [ & 0.574 .28 n.gl 1.453
173 tUrader/Planar M111 1.15 0,797 1.56 0.66 1.64
M5 Nilap 1.1% .586 1.3 [H ) . 1.51
191 Spectalty Hesnw OfCb, L.11 u.7H82 2.3y n.62 1.60
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industry average DND values for each personnel category {compare

columns 5 and 7 in the table).
6.2.5 NPI Values for Sawmill Industry

The normalized priority index (NPI) velues (ecalculated using EPA
eriteria) for various types of equipment in the nine sample
mills, and the standard deviatlons of the NPI values for
indlviduzl plants are sunmarized in Table 6-8. The data cover
all types of machlines which had an NPI value in excess of 1%
(NPT > 0.01). 90% confidence limits on the true NPI value for
each type of equipment calculated using Eg. (A4-16) are also
shown 1n this table.

From Table 6-8, 1t can be seen that although the Planers have
the highest predicted NPI value, the sampling errors are such
that four other types of equipment could feasibly have a higher
NPI value for the industry as & whole, namely, Kiln Chains, !
Headrigs, Dry Chains, and Green Chains. This follows because

the upper bounds on the NPI values f{or these four equipment

types are higher than the lower bound on the NPI value for the
Planers. Of course, the probabllity that this might be true 1is
very small, However, for the equipment types with predicted NPI
values of less than, say 5%, thelr order of importance could

easlly be guite different than indicated by the predicted NPI
values because the confidence intervals strongly overlap.

Similar NPI results calculated using OSHA criteria are summa~
rized in Table 6-8. Comparing the results in this table with
those in Table 6~B, 1t 1t clear that the variability in the NPJ
values using EPA and OSHA criterim is similar; i.e., the statis-
tical stabllity of the OSHA results 1s no better than for the
EPA results, This matter is pursued further in Sectlon 6.4.
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Tuble (-8 90% Copridence limits for Hawmill Industry
NPI Values - EPA Criterin

Hormal Samplo Conl'idance Limlts
Equip. Equlpeent Priority Standaed
fode Description Indax Deviation Lower Upper
1699 | Plaper 0.167 0.040 0.118 0.216
1668 | K11n chate 0.131 v.u72 0.087 0.175
1620 | Heudrig 0.104 ¢.o88 0.055 0.163
1139 | Dy Ghain 0.046 0.U53 0.053 0.11y
1800 Forklire 0.07Y 0028 0.062 ¢.096
1664 Telnmer 0.073 0,029 0.U55 0.091
1624 Edger 0,069 0.0139 0,045 0.093
167y tdreen Chaln 0,066 0.101 0.004 0.128
1644 Heosnw/ La rge 0,029 v, 0248 0,012 0,046
1810 Lumber Carrier 0.025 0.023 0,011 0,039
1792 Powsrhouse 0,022 0.027 u,005% 0,039
1hu0 Debarker 0.020 0.03 0,006 0.034
1819 Quadsnw 0,016 0,040 ] 0.0l
1828 dang 3uw 0.016 0.03b 1] 0.0348
1759 Hesaw/Spocialty 0.016 o.028 4] 0.033
1779 Chippap ¢.015 0.010 0,009 0,02] *
1716 Conveyor/Qaen. 0.013 0.018 0,002 0.02h
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Table 6-9 90% Conflidence Limita {or Sawmill Industey

NPI VYaluea using OSHA Criteria

Normal Sample ConCldence Limits
Enuip. Equt pment * Priority Standard
Code Description Index Deviation lower Upper
1699 Planer 0.396 0,260 0.236 0.556
1624 Edger 0.119 0.091 0.063 0.17%
1620 Headelg 0.104 0.066 0,063 0. 144
1644 Resaw/Large 0.084 0,075 0.038 0.130
1679 reen Chaln D.n82 a.171 4] 0,187
1664 Trimmer 0.054 0.071 ¢.010 0,098
1779 Chipper 0. 045 0.010 0.020 0,070
1424 fang Saw 0,025 0.051 0 0.056
1819 Quadaaw 0.025 0.0%5% 0 0.05Y
1785 Hog 0.023 0.028 0,006 0,040
175y Renaw/3pecialty 0.022 0.041 o 0,047

(,-1".}
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6.3 Applications te Foundry Industry Data

The sample of the foundpey industry nolse exposure levels pro-
duced data for n = 7 foundries which are bvelieved to be repre-
sentative of the industry.

6.3.1 Total LWP Velues for Foundry Industry (Parameter 1)

Tne level welghted population (LWP) values for the seven sample

foundries are summarized in Table 6-10. Using the presults of
Table 6-10 and given the mean predicted LWP value of 3,553,913

‘for the industry based upon measurements in n = 7 randomly

selected plants, it can be stated wilith 90% confidence that the
true LWP value for the industry 1s between 3,175,040 and
3,933,140 or within * 113 of the predlcted value. The worst
case LWP prediction is 4,687,870 which is larger than the upper
value of the 90% confidence interval for the mean and 1s a good
indication of the upper limit which 1s unlikely to be exceeded.

Tolerance (predicticn) intervals for the normalized LWP values
of individual foundpies within the industry, computed using the
nonparametric pelationship of Eg. {A-5), are presented in Table
6-11. For the sample size of n = 7, the stated limits apply to
at least 55% of the foundrles with 90% confidence, at least 6971
with 70% confidence, and at least 77% with 50% confidence.

6.3.2 POP Values for Foundry Industry
(Paprameters 2, 3 and 4)

The fraction of personnel (FOP) exposed to Leq(8) > 75 dBA

and Leq(8) > 90 dBA for sach of the seven sample foundries,

and the overall FOP value for all seven sample foundries are
summarized in Table 6-12. The 90% confidence intervals computed
from Eq (A-~8) are shown in Table 6-13. From these results, it
1s seen that the fractional portion of personnel in the foundry

6-15
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Table 6-10 Level Weighted Population Exposure Data /\'
for the Foundry Industry
Number of LWP(yi) Normaliged LWP(xi)
Plant Personnel
Number (mi) Mean |[Worst Case| Mean Worst Case
1 Ly 419, 0 5.523
2 48 399.5 §.323
3 70 524.7 7.496
y° 46 380.6 B.274
5 248 1988.5 B. 025
; 7 52 361.0 6.942
ALL 7 531 4160.6] 5483.5 | 7.835 | 10.326 —~
s ' - - - 1,137
Industry 453958 3556913 | 4687870 7.835 10.326 ;
i:
i'
i
!
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Table 6~11 Prediction Limits for Normalized LWP
Values of Individual Foundries
Portion of Predicted Interval
Case Confidence Foundries Normalized Limits
Within Interwval ILWP Value Lower Upper
0.990 0.55
Mean 0.70 0.69 7.835 3.260 9.522
0.50 0.77
Table 6-12 Number of Critical Personnel
Data for PFoundry Indusatpy
Portion Exposed To | Portion Exposed To
Porticn Expesed To L__(8)>90 dBA L_.{8)>00 dBA
Number of £q 2
Foundry | Personnel L_{8)>75 aBa (EPA criteria) (OSHA eriteria)
Nunber (my) £
Mean Worst Case| Mean Worst Case | Mean Worst Case
1 4 1.000 C.977 0.886
2 48 1.000 0.854 0.542
3 70 1.000 0.671 0.457
4 4g 1.000 0.652 0.630
5 248 0.992 0.605 0.532
6 23 0.957 0.130 0.130
7 52 1.000 0.519 0.346
ALY 531 0.992 0.9986 0.640 0. 744 0.463 0.631
3 - 00 00888 0- 164 Oo 150
Industry, 453958 0.992 0.996 0.640 0. 754 0.463 0.631
6-17
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Table 6=-13. 90% Confidence Limits for Foundry
Industry FOP Values

Predicted |Interval Limits | Worst Case
Case FOP Value Lower Upper Value

Leq(8)>75 dBA, Mean 0.992 0.985 0.999 0.996

Leq(8)>90 dBA
q .
(EPA criteria) 0. 640 0.520 | 0.760 0. 744

Leq(8)>90 dBA
{OSHA criteria) 0. 463 0.353 0.573 0.631

industry that will be exposed to Leq(8) > 75 dBA is at least
98%. For an exposure of Leq(B) > 90 dBA, the fractional
portion is 52 to 76% for EPA criteria, and 35 to 57% for QSHA
criteria. Again, the worst case prediction is seen to be g good
estimate of the likely upper limit to the values.

Tolerance (predicticn} limits on the FOP values for the indivi-
dual industries are shown in Table 6~14, As before, the limits
can be mssumed to include various different portions of all
Toundries with the noted confidence coefficient. For example,
using the mean data, 1t can be said with 90% confidence that at
least 55% of the individual foundries in the industry will have
FOP values between 0.96 and 1.00 for exposures of

Leq(8) > 75 dB, and between 0.13 and 0.98 for exposures of
Leq(8) > 90 aBA.

6~18
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Table 6-14 Prediction Limita for FOP Values
of Individual Foundries

Interval Limits
for Mean Values |
Portion of Predicted | Smallest | Largest
Conf'idence Foundries Mean Value in | Value in
Case Coefficient | Within Interval | FOP Value Sample Sample
Laq(8)>75 dBA, Mean 0.90 Q.55
0,70 0.69 0.992 0.96 1.00
0.50 Q.77
Laq{8)>90 dBA
A eriteria) 0.50 0.55
C.70 0.69 0. 640 0.13 0.98
0.50 .77
(8)>90 apa
OSHA criterla) 0.50 0.55
0.70 0.69 0. 463 0.13 0.89
0.50 0. 77
6=-19
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6.3.3 Level Weighted Population Values for
Individual Personnel Categories

The LWP values for the most important 19 personnel categories 1in
the foundry industry are summarized in Table 6-15. The category
with the largest predicted LWP is pneumatlc grinder operator.
Only the squeeze jolt-molder category could feaslbly have a
higher LWP due to sampling errors. Agaln the worst case
prediction values are close to the upper limit of the 90%
confidence interval for most categories, 1lndicating that the
worst case is a good prediction of the likely upper limit for
the LWP values in each category.

6.3.4 Daily Noiee Dose

The DND values for varlous personnel categories in the seven
plant sample are summarized in Table 6-16. Again the variance e~
in these values 1s similar to the variance in LWP values.

6.3.5 NPI Values for Foundry Industry

The normalized priority index (NPI) values for various types of
‘equipment in the seven sample founiries, and the standard
deviations of the NPI values for the individual foundries
computed using Eq. (A-15) are summarized in Table 6-17. As
before, the data cover all types of equipment which had an NFL
value in excess of 1% {NPI > 0.01). 90% confidence limits on
the True NPI value for each type of equipment calculated using y‘|
Eq.{A-16) are also shown in this table. i
5

Similar NPI results calculated using OSHA criterisa are summar- ‘
ized in Table 6-18. Again 1t 1g clear that the variabllity in

NPI values using OSHA criteria and EPA criteria 1s similar.

This matter 1s pursued further in the next section. {

6-20
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Table 6.15

90% Confidence [Aimits for Moundry Ir)lduur.ry

LWP Veluen (EPA Criteris

‘

IWP-Induakry Avarvage | Sumple Standupd | LWP Confldence
Job ] Est. Catepd Todastry Woprab Casce | Deviation tor Limits (Y03}
Code | Populntien| Job Desepriptlon Avarage Nommnullzed |Predlcetlon | Hopmalized LWE | Lower Upper
275 Tu100 I'H Urlndur Operator 626773 d. 941 768070 3.733 439527 814281
%0 29419 Syues/Jolt Molder Op. ELE YN 11.64%7 569463 4,412 294102 443130
303 | 24790 Avc Walder/A 244934 4518 3145640 b, Wbl 139047 333004
3io uass Arg Alre (ouper 224470 21.996 FHY YL 11,653 139960 31109%
421 16240 Shaell Core Operator 127559 1. 855 17616 2,254 B9y05 153368
281 | 19660 Scund Stone Opinder 121462 6.1ud 156074 2,254 #9505 1533068
367 | 1bB9ys5 Pourar ' 110720 b. Uil 1hbbso 4507 50059 171426
ju2 5129 Arc Alr Qperator 103476 20.212 133500 H1.4y1l 45916 1219483
505 1691 Cut Of Wheel Operator 13976 13.134 111418 LAYLTH 81T 132408
280 LK Wheel Grinder Operatop Y7405 10.412 17ulide 4,091 Juso4 1255486
I 17094 ’loor Molder Ho723 4,722 111619 4,150 Jooold 131573
hhy G124 Shakeout Table Operator 73421 14.415% gylll 1.419 H6T37 101216
264 | 23929 Supviceman 13739 4081 101243 1,641 45393 101626
W0 | 11967 Shakeout Oparator 89730 G827 gHiuy L.999 52774 41024
343 5124 Moldmaster Operatar 68540 13,303 0649 6.607 yhosd Y3030
326 harn Are Parnace Operator Glas2 1h.331 gansy 6,865 40270  H2243
279 6837 Swing Qrinder Operator 53131 1, 800 50029 3. 465 36134 100549
242 3419 Teim Greindar Dpapabop 2444 15.497 B0HY h.374 Haj484 63422
467 U546 Wheslabpator Operator k9576 4.H01 75573 3,904 a54%53 13376
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Table 6.16 908 Confidenue Limitn for Voundry Industry
[IND ¥alues Uping O3HA Criteria

GESH 3aoday

batly Sample DND Confidence Limits
Holae Standard |[Worst Case

Code Job Deseription Dosa ‘Bevintion | Predictlion Lower Uppar
310 Ate Alr Jouger G54 3.80 11.09 3.74 9.33

hsa Dumpout/Shakeout Operator’ (.52 1.69 h.52 5.28 T7.76

318 dan Durnepr 6,34 3. 80 10.77 3.55 9.13

302 Are~Alr Operator .44 0. 894 B.28 4.22 5.54

282 Trim Geinder Operator 3.7 0.912 3.17 2.50 3.84

504 Rndlal Saw Operator 3.7 0.910 3.17 2,50 3.84

326 Are Purnace Operator j.02 1.54 5.18 1.89 4,15

hy3 Shnkeout Table Operator .91 1.04 a4 1.64 b4

343 Moldmaater Operator 2.61 1.30 3.32 1.66 3.56

' 505 Cut~ofT Wheel QOparator 2.52 1.28 2.96 1.58 3.6
340 dquew/Jolt Moldep Operator 2.11 0.7%0 5.14 1.56 2.66

217 Pn. Dige Grinder Operator 1.92 [RIY] 2.93 1.54 2.30

240 Wheel frinder Operator 1.49 0.75% §.61 1.34 2.0

339 Auto~Molder Operator 1.71 0.677 2.30 i.21 2.21

- - -
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Table 6-17

90% Conridence Limits ror Poundry Industry
NE

1 Values - EPA Criterla

Normal Sample Conf tdanes Limlts

Beriorthy Standard
Code Job Desceliption Indax Davintion lower Upper
1103 Pnemmatie drinder 0,196 0,108 ity 0,24
1164 Weld/Nurn/touglng n,pea 0.091 n.u43 0,141
1333 Mo ldue 0,100 0,097 0,029 0,17l
L34 Murnuce 0.0y n.o70 046 0.144
1489 Shakeout/ Dunpont 0.087 0,034 0.054% 0,118
1048 Core Ovien .08l Q.113 0.01% 0.179
1515} Etnaterlg Ugelnder 0.076 D.u3e u. 053 0.099
1187 Abrunlve Hlasting U.0H2 [INIER] [T 0.uhk
1450% Cut=-ol'f Wheel .01 [TRIRE) thirf 0.043
1385 Hundallinger . 024 0.022 0,008 0.040
14540 Sow/Hetal 0. 020 1h 05 [} 0.067
1 Pneumatle Tamper G017 .020 g.002 0.032
1497 Wheelhberator 0.o017 U.0l1 0.009 }.025
137 Muller 0.010 0,014 0,006 0,026
1460 Lathe 0_.0[2 Q.012 0,003 0.021
Ly Cracivle 0.011 0,036 1] 0.037

GEGH adoday
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Table 6.18 90X Confidence Limits Cor Moundry Industry
NPL Values Using OSHA Criteria
Normal Semple Conf ldence Limits
Priority Standard

Code Job Descrlption Index fJlaviattion Lower Upper
1103 Pneunatie Grinder 0.360 0.247 0.206 | 0.554
1333 Molder 0.140 0.128 0.046 0.234
1158 Weld/Burn/Qougling 0,130 0,112 0, oh8 0.212
1510 Elactrlc Grinders 0.076 0,112 0.048 0.212
LY Shakeout/Dumpout 0.0%9 0.067 0.010 0.108
1505 Cut—ol'T Wheel 0D, uns 0,040 0.011 0.079
N34 Purnace 0.037 u.070 0 oobd
48 Core Oven 0,037 0.040 0 0.103
1500 Sow/Metal 0.033 0,044 [} 0.098
UL Cruclible 0.016 0.00 Q 0.048
1457 Core Set Line 0.012 0,033 0 0.036
1187 Abraaive NDlasting 0.012 0.1 0.002 0.022
1371 Muller 0.009 2.010 0,002 0.016
1135 Pnaunatie Chioel 0,008 0,007 0.002 0,014
1385 Sandslinger 0.003 0,003 0.001 0.005

CEGH gJ0day
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From Table 6-17, 1t c¢an be seen that the Pneumatlic Grinder has
the highest average NPI value, but any one of the next filve

equipment Ltems in the order (through Core Ovens)} could actually

be more lmportant since the upper bound on their confildence
intervals 1s higher than the lower bound for the Pneumatic
Grinder. Similarly, the last eight equipment items could in
reality have a significantly different order of importance since
their confidence limits strongly overlap.

In summary, for this sample of seven foundries, the normalized
priority index calculation appears to provide only a coarse
estimate of the importance of various machines to the nolse
exposure of workers.

6.4 Sample Size Requiremants

In this sectlon we determine the number of plants which need to
be sampled from each of the sawmill and foundry industries ln
order to obtain good estimates of values for Level Welghted
Population, Dally Noise Dose and Equipment Normalized Priority
Index.

The total Level Weighted Populatlen (LWP) data for the entire
industry (parameter 1) are reasonably stable even for the sample
sizes of 9 and 7 plants ilnvolved in the sawmill and foundry
industry studies. The Normalized Priority Index {(NFI) Daily
Noise Dose (DND) results, and LWP results for individual
personnel categories however, are rather unstable due to the
large standard deviation in the values from one plant to the
next. One way of assessing thils standard deviation is in terms
of a "coefficlent of vaprlation" £ given by

€ = 8/% (6=2)

625
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where s = standard deviation of the sample values from one plant
to the next.

¥ = mean value for all plants in the sample.

The average coefficlents of varlation for the LWP, NPI and DND
values for the sawmill and foundry lndustries are summarlzed in
Table 6-15. Note that the coefficient of variation for the
total industry LWP as well as the individual personnel category
LWP is shown. As expected the variation for the total industry
LWP 1s less than the variation for individuel personnel categor-
les.

Table 6-19 Avepage Coefficlents of Variation for NPI and DND
Values for Sawmill and Foundry Industries

Average Coefficlent of Variation

No. of
Industry |[Plants | EPA=NPI|EPA-LWP |EPA-Tot.LWP |0QSHA~NPI|{0OSHA-DND

 Sawmill
Foundry

=0
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The values in this table represent an energy average; 1.e.,

n
=

_'1 ]
Cav '[ﬁ Ezi ei] (3)

It is seen from Table 6-19 that the variability of the NPI values
for both lndustries using either the EPA or OSHA crlterla are
similar. The average 901 confildence limits here can be
approximated by

90% C.L. = x(2 + 1.7 e//m) (43

where the 1.7 factor represents the approximate value of the
Student "t" variable for a relatively large sample slze (n»l8).

From the preceding expresslon the sample size required to obtaln
a glven accuracy with 90% confidence can be estimated. Sample
size estimates for an accuracy of +50% and +20% are glven in
Tables 6-20 and 6-21 below. The tables indicate how many plants ;
need to be sampled in a particular industry to result in the :
indicated accuracy (+20%, #50%) for estimates of the quantities
shown.

Table 6-20 Minimum Numbepr of Plants to be Sampled
for #50% error with 902 Confidence

Industry EPA-NPI | EPA~LWE | EPA~Tot LWP | OSHA-NPI | OSHA-DND

Sawmill 18 6 <5 26 &
Foundry 25 5 <5 32 <5
6-27 ]
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Table 6-21 Minimum Number of Plants to be Sampled
for +20% error with 90% Confidence

Industry | EPA-NPI | EPA-LWP |EPA-Tot LWP | OSHA-NPI | OSHA-DND

Sawmill 100 22 7 150 25
Foundry 150 20 <5 190 15

The preceding tables show that sufficlent plants were sampled in
the survey reported here to glve a good estimate of the total
Level Welghted FPFopulation (LWP) for each industry. The %tables
also show that relatively few plants need to be sampled in each

. industry 1in order to rank the importance of a glven lndustry in

| terms of overall personnel nolse exposure. However, the error in
' the estimates for the industry averaged LWP and Daily Noise Dose -
| (DND) for individual personnel categories, is probably on the

! order of +508. For +20% accuracy in these guantities (with 90%
confidence), approximately 25 plants weould have to be sampled in
each lndustry. TFor a +20% accuraey in the industry averaged

| Normalized Priority Index (NPI) values for varlous equipment

} ‘tlasgifications, the results show that between 100 and 190 plants
i would need to be sampled.

However, as mentioned equier, the results obtained with the
limited sample 8ize used hereln are useful in that they indicate
which classifications of equipment are the most important
contributors to the LWP and DND values in each industry, although
the ordering shown may change slightly if a larger plant sample
were used,

6-28
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Seetion 7
RECOMMENDATIONS FOR FUTURE WORK
This section contains detalls of the work which we conslder is
necessary to complete the proJect which we have begun here.

Eaeh recommendation 13 discussed in detall below.

7.1 Determination of Minimum Noise Reduction Requirements

This work involves the use of an iterative procedure to
determine the Minimum Equipment nolse reductions necessary to
achieve compliance with a given criteria, be it EPA or O3HA.
The method involves the following steps:

(a) reduce the noise level of the equipment with the
highest priority index by 1 dB (or lessa i more
accuracy 1s desired);

{b) Recalculéte the personnel exposure impact and the
equipment prlority indlces;

(c} Repeat the above two steps untll all perscnnel are Iin
compliance with the criterila.

Complications in this procedure which need to be considered are
as follaows:

(a) Suitable consideration of background noise levels and
the calculation of the effect on a given background
level of noilse reduction for one or more equlpment
typesa contributing te 1t;

(b) Allowance for the exclusion from the iteration process

of equipment types for which nolse contrel 1s
considered not practical or not feasible;



5
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{c) Use of an "ease ol treatment® index to further welght
the iterative procedure towards equlpment types which
are easlier to treat.

7.2 Economic Evaluation

This work involves the determination of the cest to industry, of
compliance with a given personnel nolse exposure critveria (EPA
or OSHA). The cost determination is closely linked with the
determinatlion of the minlmum nolse reduction reguirements as
discussed in the previous section. In addition the following

information would be required.

(a) Estimation of the number of each type of equipment in
the particular industry., This could be obtalned using

a questionalre sent to a lerge proportion of plants
involved in the industry;

(v} Estimation of the noise control cost in dollars per dB
for each equipment type. These estimates would be
derived from BBN's experience in this type of work;

(e} Inclusion of an escalation index to allow both the
number of items of equipment and the cost of nolse
control to be increased with time, based on the
increase in CPI and the economic growth experienced in
the particular industry.

7.3 Establishment of a Data Bank

This involves collection of nolse level and personnel work
assignment data from a selection of plants 4in all industries
whlch are consldered important from a noise exposure viewpoint.
The data may be collected over an extended perlod of time but
the data bank can be established early in the work and

T=2
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periodically updated as new data become avallable, The eventual
aim is to allow the evaluation of the exposure problems and
approximate costs of compliance in any industry of interest. It
13 intended that the data bank will exist either on disk fille or
magnetic tape at the Washington Computer Center. These detalls
are discussed more fully in Section 3 of Appendix B.

7.4 Computer Program Improvements

These improvements, which are designed to extend the usefulness
of the program and minimize the complexity in using it, are
discussed in detall in Section 3 of Appendix B. The more
important extensions to the program are listed below:

(a) Calculation of the effect of the specification of
maximum equipment nolse levels on certain glven
equipment types. This will allow the effect of nolse
control legislation which specifies maximum permitted
noise levels, %o be evaluated more easily than is
poasible with the exlsting program;

{b) Improvement in the accuracy of the extrapoiation of
results from the entire industry from average }esuits
from a small sample of plants. This involves determin-
ing the approximate Iindustry population in each person-
nel category which will require a questionalre to be
gent to the majority of plants in a particular
industry. The inclusion of more plants in the data
sample will alse improve the accuracy but collecting
the data is & slow process;

(e} Inclusion of the capability of looking at the effect of

a foupr day week or variations thereof o¢n perscnnel
exposure impact.
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(d) Finally, 1t 1s proposed that the computer program be
stored on disc flle at the Washington Computer Center
and linked with a data bank so that information and data
analyses for any glven 1lndustry can be made avallable on

an

interactive basis with the user located at some

remeote low speed terminal.

G
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Section 8
CONCLUSIONS

Conelusions may be summarized as follows:

1.

Tne computepr model which has been developed 1s & useful tool
for estimating personnel nolse exposure impacts and equipment
contributions to these impacts for individual plants and
extrapolating the average results for a randomly selected
sample of plants to an entire industry. There are two
separate parts %o the analysis and results section of the
computer program. One produces results in the EPA format
{LWP, etc.) and the other produces results in the OS3HA
formate (DND, etec.). The OSHA part accepts any criteria
regarding threshold level, allowable 8~hour level and
exchange rate which the user submits. This allows comparison
of results obfained using the EPA criterion with any other
eriterion. The effect of given nolse reductions for
specified equipment types may also be calculated, either for
1ndividual plant results or for the entire industry. This
capabllity 1is useful for evaluating the effect of any
proposed leglslation concerning equipment noise levels.

The computer model has been used to rank order individual
equirment types and general equipment classifications in
terms of thelr effect on the overeiposure problem 1n two
industries -- the Sawmill Industry and the Foundry Industry.

Pepsonnel categories have also been rank ordered in terms of
thelr importance to the overall noise exposure impact for
both the Sawmill and Foundry Industries. The personnel
category rank ordering and the equipment rank cordering were
calculated using both EPA and OSHA criteria.

Results for both personnel exposure impact and egulpment
noise impact differ depending on whether the EPA criterion

81
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5.

6.

or the OSHA criterion are used in the analysis. 1In fact the
rank ordering of personnel categories in terms of exposure
impact and equipment types in terms of thelr contribution to
the exposure impact differes considerably for the two
analyses. Reasons for the differences are the different
threshold levels (90 dBA for OSHA and 75 dBA for EPA) and
the energy exchange in terms of dBA per halving of the
exposure time (5 dBA for OSHA and 3 dBA for EPA).

The statistical analysis in Section €& showed that 207
accuracy for the estimate of the total Level Welghted
Population (LWP} is obtained with a sample size of five
plants for each Industry. The analysis also showed that the
LWP and Dally Noise Dose {DND) wvalues extrapolated to the
entire I1ndustry for each personnel category were estimated
with an accuracy of approximately +50% with the sample slze
of nine plants for the Sawmlll Industry and seven plants for
the Foundry Industry. In order to obtailn an accuracy of
+20% for these quantities on an industry basis at least 25
plants in each industry would have to be sampled. The
computer program uses the varlance in the input data to
caleulate &8 worst case sltuation for the LWP and DND values
for each category and for the total pepulation when results
are extrapolated to the entire industry. The statistical
analysis of Section 6 indicates that the worst case values
are good estimates of the upper bound for these values.

The statlistical analysis demonstrated that the accuracy of
the Equipment Normalized Prioprity Index (NPI) values 1s less
than +50% for the sample size chosen. The NPI values
indicate the importance of various equlpment types on the
exposure of personnel in a given industry. It is shown in
Sectlon 6 that at least 30 plants need to be sampled in each
industry to obtaln an accuracy of +50% for the NPI value for
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gach equipment classification and that between 100 and 190
plants need to be sampled for an accuracy of +20%.

7. The results obtained wlth the limited sample size used
hereln are useful ln that they indicate which equipment
classifications contribute most to personnel exposure in
each industry studied (NPI rank ordering) and which person-
nel categorles are most affected by nolse overexposure {(LWP
and DND ordering). The rank ordering may change slightly
if more plants are used in the sample, but the changes are
not expected to be significant.
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