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EXECUTIVE SUMMARY

This study describes the development of a machinery noise comput-

er model which may be used to assess the effect of occupational

noise on the health and welfare of industrial wormers. The pur-

pose of the model is to provide EPA with the methodology to

evaluate the personnel noise problem, to identify the equipment

types responsible for the exposure and to assess the potential

benefits of a given noise control action. Due to its flexibility

in design and application, the model and supportive computer

program can be used by other federal agencles_ s_ate governments,

labor and industry as an aid in the development of noise abate-

ment programs.

The model is developed based on the Level Weighted Population

(LWP), and the fractional impact method used by EPA to assess

_ occupational and envlronmen_al noise situations. To provide a
comparison with the EPA evaluation, a parallel model based on the

Occupational Safety and Health Act (OSHA) noise regulation

administrated by DOL has also been developed.

The parametric design of the computer model allows the user to

assess the noise exposure problem in several plants, an industry

or a group of industries. Industry data are organized by

Standard !ndustrlal Codes (SIC) and the analysis can be performed

by simply Iden_Ifylng a two-, th_ee- or four-dlglt code depending

on the detail required. Specific procedures for field data

asqulsi¢ion are provided. Additional da_a can be added to the

exls_In E data bank as it becomes available.

The end result of the evaluation Is a rankorderlng of _he machin-

ery items which most contribute to the noise 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 plants in

the sample is increased. As an example of _he use of the model

two industries were surveyed; the Sawmill Industry and the Iron &

Steel Foundry Xndus_ry. _ne sample size was nine plants for the

sawmill industry and seven plants for the foundry industry. The

accuracy of the results obtained using _hese limited sample sizes

is discussed in the text.

Recommendations for the inclusion of an iteration procedure for

the determination of minimum noise reduction requirements and the

corresponding probable costs are also presented.
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Section 1

INTRODUCTION

i.i BaeM_round

The effects of occupational noise 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 noise

as one of the most serious 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

hsarlng loss. It is estimated that 2.9 million wormers in the

U.S. today [i]* are exposed to a time weighted average sound

level in excess of 90 dB and an additional 2.3 million are

exposed to levels in excess of _5 dB.

,_ However, the effects of industrial generated noise 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 this hazard, the Occupational Safety and Health

Act of 1970, which is administered by the Department of Labor's

Occupational Safety and Health Administration (OSHA), has

imposed strict limits as to the maximum allowable noise exposure

for employees. The OSHA noise standard is currently undergoing

a review process that may result in still stricter limits.

In exercising its authority, the OSHA noise standard limits

the total noise exposure of personnel during the workday (rather

than any machine noise emission level) by the use of admlnlstra-

tive or engineering methods or by personnel hearing protective

* Numbers in [ ] indicate references.

i-i
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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 being responsible for remedial action.

A second Act promulgated by Congress is the Noise Control Act of

1972 as amended by the Qulet Community Act of 1978. This Act

gives the Environmental Protection Agency (EPA) the authority to

promulgate regulations applicable to the manufacture of noisy

products. Here the occupational noise problem is addressed

through the reduction of equipment noise emissions by the

equipment manufacturer rather than the equipment user. Though

their approaches differ, the objectives of both OSHA and EPA

.noise legislation are similar: to reduce the hazard of noise to

people.

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

directed towards protecting the health and welfare of the _

general public from environmental noise sources. Major areas of

interest have been transportation and construction machinery

sources. Additionally, the EPA has developed the basis for

• voluntary noise emissions labeling programs and a mandatory

labeling program for hearing protectors.

With respect to noise generated hearing loss, EPA has developed i
criteria relating hearing loss to noise exposure [2,3,43,

identified levels requisite to protect health and welfare [5],

and sponsored research on nolse-lnduced hearing loss [6,7]. ErA

has also studied national patterns in compensation for hearing

loss [8], assessed the ctate of research and research needs for

noise control of industrial machinery [9,10] and participated in

the process of developing federal policies and revisions in the

current OSHA regulation.

I-2
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1,2 Objective

The objective of this program is to develop an industrial impact

model that may be used by EFA to evaluate industrial noise

exposure problems, to identify the equipment types responsible

for the exposure and to assess the potential benefits of various

noise control actions. To accomplish this, models using the EPA

occupational noise criterion have been developed. A parallel

model using the OSHA noise regulation was also formulated to

allow for comparisons between the two agencies. Due to its

flexibility in design and application the model and supportive

computer program can be used by other federal agencies, state

governments, labor and industry as an aid in occupational noise

evaluations and development of noise abatement programs.
I

1.3 0rganization

This report is organized as follows: Section 2 dis cusses the

criteria used, both EFA and OSHA, and their basic differences.

Section 3 presents an overview of the mathematical models used

to calculate personnel noise exposure and to assess the

machinery noise problem. Section 4 discusses the data

Acquisition procedures necessary to collect the input

information 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 Industry and the Foundry Industry. Section 6 is an

assessment of the errors inherent In the size of the data

samples acquired. Section 7 contains recommendations for future

research. Finally, a number of Appendices are included to

support the results and conclusions presented in the report.

D

I-3
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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 noise expo-

sure problem cannot be made without a proper set of criteria as

a basis of evaluation. The original intent of this program was

to use the EPA-establisbed method through the calculation of the

fractional impact. It was later decided that a comparison

between the EPA method and the existlng/proposed OSHA noise

standard would also be desirable. Therefore, both the EPA and

0SHA criteria methods are discussed here. A comparison between

the two methods is also provided.

2.1 EPA Noise Impact Assessment

The impact of a noise environment on people regularly experienc-

ing that environment is the degree $o which the noise interferes r'_,

with various activities such as speech, sleep, etc. - and the

degree to which it may impair health, for example, through the

inducement of hearing loss. The impact of a particular noise

environment is a function 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 assess a

particular noise exposure through the calculation of the

fractional impact. In terms of hearing loss considerations

(occupational noise exposure), EFA has adopted the 8-hour

equivalent sound level, Leq(8 ) to describe the physical
phenomena. '

In the "Levels Document" [2], EPA identifies an Leq(8 ) of

75 dBA as the criterion to protect against hearing loss.

Various graduations of impact are then defined for levels

exceeding these limits.

2-i
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/

It is desirable to derive a single number that represents quan-

titatively the integrated effect of "impact" of the noise on the

total population experiencing different sound levels. This

single number quantification is the Level-Weighted Population,

(LWP).

Level-Welghted Population is a single-number representation of

the significance of a noise environment be the exposed popula-

tion. Several assumptions are made in this method of analysis:

i. Intensity of human response to an average sound level

can be characterized by several functions; the

appropriate function being 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 is equivalent to the impact of lower noise levels

on a larger number of people in an overall evaluation.

! Thus the properties of intensity (level of sound) and

i extensity (number of people affected by the sound) can

i_ be combined mathematically.

:: 3. On the basis of these two aesumpblona one can assign

!il differing numerical degrees of impact to different5
_ segments of the population of concern, depending on

average sound level.

The preceding concepts have been embodied into a descriptive

term called the fractional impact method. In this methud, the

fractional impact is the product of a sound level weighting

value and the number of people exposed be a specified sound

level. Summing the fractional impacts over an entire population

provides the Level-Welghted Population.

©
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That is, LWP is defined as:

LWP = fP(Lx).W(Lx).d(Lx)

where P(Lx) is the population distribution function, W(L x)

is the sound level weighting function characterizing the

severity of the impact as a function of sound level described

below, and d(Lx) is the differential change in sound level.

Lx represents Leq(8) for hearing loss effects.

It is usually not necessary to use the integral form to compute

LWP. Sufficient accuracy is usually obtained by taking average

values of the weighting funstlon between equal decibel incre-

ments, from 1 to 5 decibels in size, and replacing the integrals

by summations of successive increments in average sound level.

Different weighting functions are provided for use in the analy- _,_
sis of environmental noise impact for hearing damage. In those

specialized environments where people are directly exposed on a

reEular, continuing, long-term basis to 8-hour average sound

levels [Leq(8)] above 75 decibels, there is a potential for

producing nolse-lnduced loss of hearing and other severe health

effects. The weighting function for loss of hearing/severe

health effects, is expressed as:

W(Leq(8))h = 0.025 (Leq(8) - 75) 2 .

The above method of evaluating impact was adapted to the problem . _

of equipment noise and its effect on the working population, and

iS described more fully in Section 3.

!

E.E OSHA Noise Regulation

Early Federal legislation on occupational noise standards was (_
0ontalned in the Walsh Healey Public Gontracts Act under Section

2-3
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f-.

50-204.10. Ti_e recent Occupational Safety and Health Standards

contained under Section 1910.95 of she Willlams-Steiger Occupa-

tional Safety and Health Act of 1970 (OSHA) sets essentially the

same noise exposure limits proposed by the Walsh Healey regula-

tions, however, their applicability extends to all businesses.

In the next few pages, the occupational noise exposure regula-

tions under Section 1910.95 of the 1970 0SHA are presented. Ib

should be noted that at this time, a revised occupational noise

exposure reEulatlon has been proposed by DOL. The proposed

modifications were published by 0SHA in the Federal Register

(37773) on October 24, 1974. The hearing conservation portlon

of the revised regulation was published in the Federal Register i
on 16 January, 19_i, to be effec$1ve on 15 April, 19_1, How-

ever, further D0L review has postponed the implementation date. i
I
]

The oecupaolonal noise exposure regulations, essentially as they I
appear in Section 1910,95 of the WillAams-Steiger Occupational

SafeDy and Health Act of 1970, specify tha_ protection against !

the effects of noise exposure shall be provided when the sound i

levels exceed _hose shown in Table 2-1 when measured on the

"A-scale" of a standard sound level meter at slow response.

The relationship between sound level and time shown in Table 2-1

can be expressed in equation forms as:

Tj = 8_(LJ "90)/5 (2-1)
?

where Lj Is the sound pressure level measured at the operator

position j and Tj Indleates the total time of exposure

permitted at the level Lj. For the case when _he Daily Noise

Dose (DND) is composed of two or more periods of noise exposure
&

to dlfferent levels, their combined effect should be considered

as follows:

t 2-4
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C1 C2 CN

Daily Noise Dose (DND) = _l + _2 + ''" + --TN (2-2)

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

Table 2-i Permissible Noise Exposure

Sound Level

Durationper SlowResponse

day,hour dBA

8 9O

6 92

4 95

3 97

2 I00 t-'_
I-1/2 102

1 105

I/2 Ii0

1/4 or less 115

When the addition of the fractional noise exposures, , or

the Daily Noise Dose exceeds unity, the personnel nols_

exposure is above the permissible level.

Essentially the above computation methods identify the follow-

ing important factors:

i. Noise levels above 90 dBA are potential hearing hazards.

_0 dBA is the maximum allowable exposure for the 8-hour

work day and also represents the threshold of noise. _#
That is, noise levels below 90 dBA are not considered

to be contributing to exposure.

2-5



Report 4535 Bolt Beranek and Ne_an Ins.

2. The exchange rate between level and tlme of exposure is

5 dBA. That is, for each halving of exposure time, the

allowable noise level may be increased by 5 dBA (i.e.,

95 dBA for 4 hrs.; 1CO dBA for 2 hrs., etc.).

3. When multiple exposures to different noise levels exist

during the work day, the Daily Noise Dose is compubed

by adding fractional exposures.

2.3 EPA and 08HA Criterion Comparisons

Unlike the OSHA noise regulation which, based on the personnel

noise exposure, establishes strict limits that must not be

exceeded, the EPA criterion is based on the calculation of a

fractional impact which then is used to compute the LWP. Thus,

while the OSHA regulation results in the establishment of a

f_ compllance/non-compllance situation on an individual worker
basis, the EPA criterion assesses the degree of noise impact

associated with a population group.

The differences between the two spawn from _he basic principles

underlining the development of each criterion. The 0SHA noise

regulablons were established to limit the extent of occupation-

al hearing loss. It is assumed thab the 90 dBA-8 hour criter-

ion will protect approximately 80_ of the working population

from the hearing loss hazard. The EPA noise impact assessment

on the other hand was developed to protect the public healbh

and welfare with an adequate margin of safety. The main

differences between the two are:

i. OgHA establishes a bhreshold level of 90 dBA. Noise

levels below that value do not conbrIDute to exposure.

EPA does not implicitly have a threshold level Dub

instead specifies the Leq(8) = 75 dBA as the 8 hrs.

'_ exposure level below which no impact exists.

2-6
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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 _-hour period.

4. While the OSHA method compares each individual exposure

to a specific criterion the EPA noise exposure method

(Leq(8)) uses that data as a first stop in the

calculation of the fractional noise impact and sub-

sequently in the computatimn of the LWP for a popula-

tion group.

i
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Section 3

NOISE EXPOSURE MODELS

This section presents an overview of two general models that

will be used to quantify the noise exposure problem in indus-

trial plants and discusses the data base requirements necessary

to utilize them. One of the models is developed using EPA

criterion and the other Is developed using OSHA criterion.

Comparison of results derived using each of the two models is

left for another part of this report.

The need for a noise exposure model stems from the fact that

personnel noise exposure is a complex quantity which requires

the understanding of a number of variables, not all of which are

associated with noise measurements. For example it is necessary

not only to know the noise level of a given item 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 it contributes to the background noise level of nearby

personnel. In addition it is necessary to provide some means of

allowing variations in noise level output for different items of

equipment of the same type and variations in the amount of time

personnel in the same category are assigned to particular items

of equipment.

The objectives of the noise exposure models described here are

as follows:

i. To quanblfy and rank order the impact of industrial

noise environments on various personnel categories

in a given industrial plant.

2. To quantify and rank order the importance of various

equipment categories to the overexposure problem

in a industrial plant.given

3-1
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3. To include variability in noise levels for machines _

of the same type and variability in personnel work

assignments for the came personnel category in order

to deduce a "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 identify industries with the largest noise impact

and to identify equipment sound sources which most

warrant ErA regulatory or labeling actions.

A flow diagram for both the EPA and OSMA models is depicted on

Figure 3-I. Toe data inputs required, components of the model

and data outputs are presented in terms of this flow diagram.

3.1 Data Base Requirements

The data base requirements for each industrial plant considered

are the same for each model and are as follows:

i. Equipment and background noise data.

2. Personnel work assignments2

EThers are two supportive requirements designed to more
easily identify, measure and organize the basic data base.
These are: a) List of Jobs and, b) List of Equipment.

The "list of Jobs" is a llst containing the Job category
identification code (E-digit SIC code + 3-dlgit Job code)
followed by a general 20 letter description of the Job. One
line is included for each Job category identified.

The "llst of equipment" contains a 4-diglt equipment code
unique to a given equipment type, followed by a desc'riptlon of i

the equipment and other details such as type_ size, age, etc. :_
The detailed requirements for this list and the list of Jobs (-_.J'
are discussed in Section 4 and in Appendix B of this report
and will not be discussed further here.
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The first requirement of the data base is the physical noise

data. These data include noise level measurements at operator

locations for each equipment item ("equipment noise data") and

noise level measurements in selected areas removed from any

specific equipment items ("background noise data"). _e

"background noise data" consist of noise levels which usually

represent an area and are made up of contributions from one or

more equipment types. The relative contributions of esch

category of equipment be the background level is assessed on a

subjective basis by the person taking the measurements. The

total relative contribution from all equipment e_tegorles must

add up be unity. For example, if the contrlbution from a

particular category of equipment is considered to be 10 dB down

from the measured level, a relative contribution of 0.i is

recorded. Similarly, If the contribution of another category of

equipment is considered to be 3 dB down from the measured level,

then a relative contribution of 0.5 is recorded. Table 3-I

gives a more detailed breakdown.

The relative contribution data allow the background noise data

to he used together wlth 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 maxlmum number of equipment types considered for any

given loeablon is limited to three. However, data for different

locations havlng the same background I.D. code may include a

different set of three equipment types. The total number of

different equipment types allowed for any one background code is

20. If more are necessary a different background code should be

used. Small errors In the subjective assessment of the relative

contributions for each equipment category are acceptable as

these data have a second order effect on the overall results.
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Table 3-i Relative Contributions of Equipment Categories
to the Overall Noise Level Measured at a Given Location

Number of dB by which the equipment Relative Contribution e
contribution is considered $o be below to overall measured

the measured level at the particular noise level, Lj
location (Subjective assessment) (Model input data)

eJn

I0 O.1
9 0.i
8 0.2
7 0.2
6 0.2
5 0.3
4 O.4
3 0.5
2 0.6
1 0.8
0.5 0.9

Note: The total relative contribution at any one location 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 nolselevel in the area and

the accuracy required. Note that if several items of equipment

of the same type contribute to the noise 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 is described in the model and identified with

the equipment category which contributes most to the measured

level. If the background level is 75 dBA or less, equipment

contributors need not be Identified. A contribution of 1.0

should be assigned to code i000 which indicates a background less

than 75 dBA. When detailed equipment categories are combined

into generalized classifications, background levels are excluded "

unless no ether equipment data exist.
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The second requirement of the data base is She descrlptlon and

classification of personnel casegories and the description of

Job assignments for each category. For a given category, each

assignment corresponds to a particular percentage of She working

day in a particular location where the noise levels have been

defined, She total assignment to add up to i00%.

Personnel category descriptions consist of names which are in

common use in the industry under consideration. Ideally, each

category should contain personnel wish similar Job assignments.

In practice this is not always possible due to variability in

Job assignments on both a personnel and daily basis.

The variability in equipment type or location assignment for

personnel in a given category appearing in the input data Is

taken into account in the computer model by dividing the

category into separate subcategorles. Within each subcategory

a variation between data sets, in the time allocated to each Job

: assignment, Is allowed, but a variability in the type of job

assignments is not allowed, The input job assignment data

should represent an annual average and the accuracy of each set

of data will depend on She ability to predloS average personnel

movements over the plant in Zhe long term. Thus, each input

data set contains the category description, a llst of job

assignments. She corresponding percentage of time allocated to

each assignment and the number of people this applies to on an

annual basis. There may be several data sets for a given

personnel category in any one planS. Each data set may contain

differing assignment times and differing assignments types.

In addition to the four types of data mentioned above the

computer program requires user oriented input data which deter-

mlnes the type of analysis (OSHA or EPA) to be done and the

depth of the analysis (one or several plants or extrapolation to

an entire industry). For the extrapolation to the enti_e
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,_
industry data concernln E the total population of the industry

are required. These user oriented data input requirements are

discussed more fully in Appendix B of this report,

3.2 Data Inputs forNolse Exposure Models

The selection from the data base of data which are to be used

for an anal>sls is determined by the content of the user

oriented data which is discussed in detail 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 contain the same work

assignments and belong to the same personnel category are

combined together, and for each different work assignment a mean

Ci_ and standard deviation ci is calculated for the times

spent on each assignment, For the calculation, the data sets

are weighted by the number of personnel involved. If data sets

for the same personnel category contain different work assign-

ments then bhe category is split into sub categories by the

computer program.

Selected equipment and background noise data are also grouped by

I.D. code and for each different I.D. code a mean Lj and

standard deviation cj is calculated for the measured noise
levels.

A list of equipment codes to be grouped into general equipment

classifications is included in the user oriented data input.

All data for a general classification are combined to give a

mean and standard deviation for the noise level corresponding to

each classification. _lese data are then referred to as

"generalized equipment data". No background noise data are

included in the generalized equipment data. Details for

selection of generalized classifications are discussed in _'9

L_
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Appendix B, and examples are given in Section 5 for both the

Sawmill and Foundry industries.

When an entire industry analysis is requested by the user

oriented data the available data from plants within the industry

are used together with the total industry population to obtain

the required results. The accuracy of these resuls is deter-

mined by the number of plants Included in the available da_a.

Clearly the accuracy would be best if data from every plant in

the industry were available and equally clearly this would be

impractical. The alternative is 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 situation.

The worst case estimate Is derived from the standard deviation i

/-_J estimates i and j for the quantities Cij and Lj. i
_ The accuracy of the estimates for the mean exposure problem and i

the worst case exposure problem increases as the number of

plants increases. This is discussed In detail in Section 6 of

this report. The worst case estimates are not valid and should

be ignored when a single plant is chosen for analysis and no

extrapolation of results is required.

3.3 Dgvelopment of the Noise Exposure 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 0SHA criterion 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 sound level and the

size of the population experiencing that sound level. EPA has
J
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established a method which can be used to assess the noise

impact of a given environment through the calculation of

fractional impacts from each contributor to the overall

environment. For occupational noise exposure EPA has adopted

the elght-hour equivalent sound level Leq(8 ) to quantify the

noise levels to which personnel are exposed. For a given

personnel category, d, the equivalent 8-hour sound level may be

calculated by summing the contributions of each job assignment

as follows:

N

Leq(8)i = lOloglO Io(Lj/I°) (3-I)
j--l

There are N Job assignments, the Jth Job assignment cortes-

pending to an average sound level of Lj dBA and an exposure

time of CiJ hours, r'_

In the "Levels Document" [I], EPA identifies an Leq(8 ) of
75 dBA as the criterion to protect against hearing loss and

various gradations of impact for levels exceeding these limits.

The impact of a value of Leq(8) i on a particular popula-

tlon i may be quantified by a single number which takes into

account _he value of Leq(8)i and the number of personnel
exposed.

This number is referred to as Level Weighted Population (LWFi)

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 a weighting func$ion Wh to link the

importance of sound level magnitude to the importance of popula-

tion magnitude in assessing overall impact.
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The weighting function Wh Is calculated from the eight hour

equivalent sound level for a particular population or personnel

category i using the following relation:

(Wh) i = 0,025 (Leq(8) i - 75) 2 (3-2)

If Leq(8) i is less than 75 dBA then (Wh) i = 0.

The level weighted population for this ith category is then

defined as,

LWP i = (Wh)i.P i, (3-3)

where Pi is the population in personnel caSegoPy i.

The Level Weighted Population for an entire industry is obtained

by summing over all personnel categories I. Thus,

LWP = _ LWP i (3-4)
i

The use of the LWP descriptor for noise impact implies the

followlnE:

I. The impact of high noise levels on a small number of

people is equivalent to the impact of lower noise levels

on a largs_ numbs_ of people. This equivalence is

Qxpressed in the equation for the weighting function

Wh and the equation for LWP,

2, The prope_tles of sound intensity and number of people

affected by it may be mathematically combined into a

single descrlptor, LWP.

0
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The quantity LWP i defined for each personnel category i may be

used to rank order personnel categories in terms of noise

exposure impact, and hence the impact of varlous personnel

classifications 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-i. The worst case estimate for Leq(8)i is

given by

_IJ lO(_j/lO )
[Leq(8)(w.c.)]i = I0 IOglo _ T

(3-5)
" j=l

where _j = Lj + _j(for highest Lj assigned to category i)

Lj = Lj (for all other L j)
A

CiJ = CiJ + el (Lj#Lj)

CiJ:^ CiJ(Lj=^Lj) Y""

_lJ 8 Ci_ Cij

. The worst case LWP values are calculated in a similar way as the

mean values, except Leq(8)i is replaced by Leq(8)i(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

accurate. 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 worst case estimates. In addition

to Industry-wlde estimates, the model is suitable for analysis

of individual plants. In this instance the worst case estimates

should be ignored.
4".

_J
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Note that each noise level is associated with a particular type

of equipment or background which itself may be made up of

Contributions from several equipment types.

3.3.2 OSHA Model

OSHA regulations permit a maximum allowable noise level of

90 dBA for 8 hours, or a daily noise dose of unity. For expo-

sure to N different noise environments the daily noise dose di

corresponding to personnel classification i is defined as

follows:

N

Cil Ci2 CIN (3-6)
di --T1 T2 ''' + -_N = _- fiJ

J=l

JR

where CIj is the exposure time of personnel category i to

noiselevelLj.

Tj is the total time of exposure permlt_ed at level Lj

i and is defined as,
j- .

8

•j= _ -- 8housefo_ ,j o 9odBA (3-7)

When the daily noise dose exceeds unity the personnel noise

exposure is above the permissible level.

The equivalent eight hour sound level Leq(8)i experienced

by personnel category i may be derived from the daily noise dose

as follows:

_ _eq_>i - 9o+5 log2d_ - 90+ S[3.322lo_lod_] (3-8_
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The above computation methods Identify the following important

factors.

I. Noise levels above 90 dBA are potential hearlng hazards.

90 dBA is the maxlm_m allswable exposure for the 8-hour wor_

day and also represents the threshold of noise. That is,

noise levels below 90 dBA are not conslderea.

2. The exchange rate between level and time of exposure is

5 dBA. r2bat is, fop each halving of exposure time, the

allowable noise level may be increased by 5 dBA (i.e,,

_5 dBA for 4 hrs.; 100 dBA for 2 hrs., etc.).

3. When multiple exposures to different noise levels exist

'" during the work day, the Daily Noise Dose is sompubed by

" adding fractional exposures.

4. The degree of overexposure is indicated by the magnitude of

the daily noise dose and in contrast to the EPA model, no _.

consideration is given to the number of people involved in

each category i. Thus a category with one person exposed to

a high noise level (e.g. ii0 dBA) is seen as being more

important than a category with lOO people exposed _o a lower

noise level (e.g. 105 dBA).

The results for the noise exposure impact of an entire lndustry

are quantified by adding together the total number of people

with a daily noise dose in excess of one.

The _orst case daily noise dose di(w.c. ) is calculated by

replacing the quantities Oij and Lj with the quantities

_iJ and LJ, (which are the same as those used in Eq.(3-5))

in Eqs.(3-6) and (3-7). The worst case eight hour equivalent
FT I

is calculated from di(w.c.)soundlsvel
using_.(3-8).
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F_

3.4 Development of Models for Assessing the Relative Impact

of Equipment T_pes on Personnel Noise Exposure

As for the previous section two models are developed; one based

on EPA criteria and the second based on OSHA criberla.

3.4.1 EPA Model

In Section 3.3.1 we showed how personnel categories could be

rank ordered in terms of their noise e_posure impact. The

purpose of this section is to derive expresslons to allow a

similar ranM ordering of equipment types.

We begin with Equation (3-1) which shows how the equivalenb

eight hour noise level may be calculated for a given personnel

category i exposed to several different noise environments j.

.'--_r The contribution of noise environment J to the value of
i -

"" Leq(8) i is defined as Leq(8)lj and is given as:

Leq(8)lj = lO lOgl0 0 8 ! 10Lj/10

The noise environment Lj may be associated directly with a

single equipment type or may correspond $oa background noise

level characterized by several different equipment types. Thus

the contrlbutlon of equipment type n to the value of Leq(8)i

Is given by

I_ loLj/10'e ] (3-i0)Leq(8)in = l0 loglo ] JnJ

where ejn is the contribution of equlpmen$ type n to the

noise environment Lj (see Table 3-I), eJn has a value of

:__ 1 for equipment noise data and a value between 0 and 1 for

background noise data.
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The contribution of equipment type n to the overall LWP for

personnel category i may be writSen as,

lo[Leq(8)in/I0]

LWPIn 10[Leq(8)i/10] LWP i (3-i1)

The relative impact of equipment type n on the total noise

impact experienced by personnel category i may be expressed as a

partial priority as follows:

(PP)in = LWPin/LWPi (3-12)

:. The relative impact of one equipment class n on the exposure

Rroblem for all personnel categories in a given industry is then

defined as: (_ :

: PILWPin = 10[Leq (8)in/10]

-- Pin = i_ LWPi _i Pi _0[Leq(8)i/10 ] (3-13)

where PIn is the equipment impact for equipment type n.

The equipment impact may be normalized to unity as follows:

_Pin
NPIn = PI (3-14)

The PIn result allows the rank ordering of equipment types in

terms of their lmpact on the exposure problem. The exposure

problem is defined as the existence of personnel exposed to an

Leq(8) in excess of 75 dBA. The degree of overexposure or

the amount by which Leq(8 ) exceeds 75 dBA is not taken into
account. _
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The rank ordering of equipment types in terms of the impact on

9verall exposure is also desirable and may be expressed in terms

of a new index which we will refer to as the Equipment Exposure

Impact which is defined as follows:

EPI = _. LWP (3-15)
I

and which may be normalized in a similar way to the equipment

impact (Eq.3-14)°

This rank ordering indicates which equipment types contribute

most to overexposure and is available as an output from the

computer program. The statistical analysis in Section 6 and the

results presented In Section 5 however are based on Eq.(3-14).

If a broader assessment basis is desired such as the identifica-

tion of important areas rather than important equipment types

f-_ in a plant or industry, then the same model can be used with
i

" equipment noise levels being replaced with area noise levels and

personnel assignments reflecting plant areas rather than equip-

ment usage. In this case it would not be necessary to identify i

equipment types contributing to background noise levels. !

3.4.2 OS_ Model i

The purpose of this section is 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 equipment is considered only for

those personnel categorles with a daily noise dose in excess of
i

one. Thus we only consider categories k where k is a subset of

the orIEinal category llst and M x l, .
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Thus Equation (3-6) may be rewritten as r-%

dk = _ifkj (3-16)

where k is a subset of I,£ is the total number of personnel

categories with a daily noise dose in excess of unity, and where

fkJ = Ckj/Tj (3-17)

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 noise dose dk is given by

fkn = enj fkJ (3-18)

i
enj - I for equipment noise data and is between 0 and 1 for i

L

background noise da_a.

The relative impact of equipment class n on the total noise

impact experienced by personnel category i is written as a

partial priority as follows

(FP)kn = fkn/dk (3-19)

The relative impact of one equipment class n on the exposure

_roblem for all personnel categories in a given industry is

defined as: _ Pkfkn

n n - dk
k=l
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where Pk is the number of people In personnel category k and

where P!n is the priority index for equipment type n. Note

that the number of personnel overexposed in each category is

taken into account in this calculation.

The priority index may be normalized to unity as follows:

= Pin/_ PI (3-21)NPIn n

This PIn result allows the rank ordering of equipment types in

terms of their impact on the exposure problem. The exposure

problem is defined as the existence of personnel with a daily

noise dose in excess of unity. _hs amount by which the daily

noise dose exceeds unity is nob taken into account, although the

number of personnel involved is taken into account.

.-_ The rank orderin_ of equipment types in terms of bhe impact on
- overall exposure, and where the amount by which the daily noise

dose exceeds unity and the number of personnel involved are both

taken into account, is also desirable. In this case the prior-

ity is referred to as the exposure priority index, and is de-

fined as:

£

Enn = Pk (3-22)
k=l

This rank ordering indicates which equipment types contribute

most to overexposure and is available as an output from the

computer program. The exposure priority index may also be

normalized In the same way as for the priority index.

3.5 Computer Model

The computer model evaluates the equations described previously

_D for each personnel category and for each equipment type
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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 2_2) and the Foundry Industry (SIC 332) are presented in

Section 5 of this report. The output data of interest for the

personnel categories are the "Level Weighted 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

weighted population and total number of people overexposed in

each industry considered are presented.

The output data of interest for the equipment types are the

priority indices calculated using both EPA (Equation 3-13) and I

OSHA (Equation 3-20) criteria. Equipment types are listed in

the computer output in order of their importance in contributing r"i--i
to the noise exposure problem.

In addition, the computer model at this stage is capable of

taking into account the effect of noise control in any specified

equipment 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 noise control is specified. After

noise reduction, the relative contributions of equipment types

to the background level under consideration are recalculated,

prior to the calculation of the equipment priority indices.

] "7

!
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The accuracy of the results obtained by extrapolating average

results for several plants to an entire industry is discussed i:_

Section 6.

Proposed additions to the computer model capabilities are

discussed in detail in Appendix B, Section B.3 and in general

terms in Section 7 of this report.

D
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Section 4

FIELD DATA ACQUISITION PROGRAM

Section 3.1 discussed in detail the data base requirements need-

ed to describe the personnel noise exposure problem. Both the

acoustic and non-acoustic parameters to be measured were identi-

fied in general and their relationships to the models were shown

in subsequent sections. This section of the report deals with

the specific procedures used during the data acquisition pro-

gram. The objective is to provide the user with the required

methodology to repeat these measurements in other plants and

industries.

4.1 Industries Selected

Two industries were selected for detailed analysis under this

"-_ program. These are:

i. SIC 242 Sawmills and Planing Mills

2. SIC 332 Iron and Steel Foundries

The selection of these industries was based in part on the fa-

miliarity of the contractor with their operations and in part on

the willingness of these industries to voluntarily participate

in this study.

After consultation with representatives from each industry, a

number of "typical" plants were selected for detailed examina-

tion. The criteria for the plant selection were as follows:

I, Obtain a representative group in terms of plant size

(number of people employed and production levels);

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

_-J modern plants with new equipment and processes and older

plants,
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3. Include plants that would contain a representative /_

sample of equipment used in the industry.

The objective of this selection process was to obtain the broad-

est sample of equipment and operational procedures possible, to

ensure that the industry is adequately described. Since the

project was limited in the number of plants in each industry

which could be surveyed, this procedure for plant selection was

intended to not only provide a representative sample but also to

ascertain the minimum sample size necessary in each industry for

a desired level of accuracy (see Section 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 lleu of surveys in other industries.

All volunteer plants are anonymous by agreement between EPA and ,_"

industry representatives. Thus, each plant is described only by

a number.

4.2 l_leld Data Acquisition

All plants in each industry were visited sequentially by the

same survey team. An average of 8 - 16 hours is 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 sawmill and planing mill industry will be used;

however the steps to be followed are similar in other industry

snviro_ents.

Two basic types of data are required in order to fulfill the

requirements of the model as described in Section 3.1. They

are :

C
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i. Airborne Noise 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 relationship between these data types are included.

4.2.1 Airborne Noise Data

The airborne noise data refers to the acoustic (noise) measure-

msnts that are necessary to describe the environment in each

plant situation. The unite of measurement are the "A-weighted"

sound level (dBA) which are familiar to most individuals working

in occupational noise. Both the EPA and OSHA crltera (see Sec-

tion 2) use the "A-welghted" sound level as the basic descriptor

_'_ of noise.
,w,

Instrumentation

The Instrumentation required for the survey is a Type II Sound

Level Meter or better. Noise measurements are taken with the

instrument setting on the "A" scale and slow averaging.

Data Forms

Although not essential, it was found useful to develop and use

standard forms for recording the measured noise data. The forms

suggested hers are designed to allow direct conversion into

punch cards compatible with the computer program. This avoids

the need to transfer field data into the format required for key

punching.

The acquisition of the noise level data requires two types of

-..j forms. These are:
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I. List of Equipment '_'

2. Equipment Noise Data

An example of the "List of Equipment" form is shown in Figure

4-1. This list allows for the orderly assignment and retrieval

of equipment code numbers used in the model.

Basically, each equipment type in an industry is assigned a four

.d_.gltnumerical code as shown in Figure 4-1. This code is

unique to the equipment or background type and is independent of

the industry being surveyed. Thus, survey personnel need to

know which codes have been used previously. The gross descrip-

tlon of the equipment item is provided by its Generic Name (see

column bwc). Thus Code 16!0 describes a cut-off saw in general.

"" If no further breakdown was desired, then Code 1610 would be

sufficient to describe all cut-off saws used in the industry.

Due to variations in general configuration, method of operation

or operator location it is desirable to further break down some

equipment items into sub-categories. In our example for cut-off

saws a distinction is 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 headrlg illustrates

the breakdown based on operator location by identifying a

"sawyer location" and a "_all operator location". The criteria

for establishing when a t_pe breakdown is necessary is basically

the noise level emission.

A further breakdown is occasionally desirable due to a slgnifi-

cant change in the noise emission level between different

equipment items of the same type. This breakdown is shown in

the fourth column under the heading slze/eonditlon. The two

most Importanb conditions are the distinction between the

equipment operating under either "idle" or "operating" mode _)
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and the distinction between the equlpment being "enclosed" or

not. For example Code 1613 (see F_gure 4-i) describes a

circular cut-off saw which has an acoustical enclosure and was

measured under operaZing conditions (while cutting).

When an industry has been surveyed previously, the "List of

Equipment" will already have been generated. In th_s case, the

survey team would only use the existing information to identify

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 ability to analyze the input information based on

the detailed equipment type breakdown or to combine selected

equipment types wlth the same generic name into broad classifl-

cations in order to analyze general equipment trends. Note that

equipment types with the same generic name and likely be be

included in the same general classification should be assigned p..
consecutive I.D. codes.

NoDe that each equipment type has an entry where the generic

name is preceeded by the letters "Back". This code represents

a "Background Noise Level" which is primarily generated by the

equipment in question. While all the other codes apply only at

a location where the equipment operator is 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

noise levels are generally influenced by more than one type of

equipment and the definition and measurement of the required

data are discussed in detail later in this section.

The second noise level data form is shown in Figure 4-2. This

form is used to record the noise level measurements performed

during the survey. Figure 4-2 shows an example where the noise

level at several locations is measured. No_e that it is i
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FIGURE 4,2 EXAMPLE OF ENTRIES II'_I'O "EQUIPMENT NOISE DATA" FORM
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sufficient to identify each measurement by the equipment code

only. The generic description is included on the form for

convenience only since the program requires the code as the only

identification. The entries for equipment noise identify the

code which represents the operator location for the equipment

under consideration, Noise levels are measured at this loca-

tion. The entries for background noise 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 noise data is discussed in

detail under Noise Measurements.

Equivalent Sound Level (L_)

i By definition, the Equivalent Sound Level (Leq) is the steady

dBA level which would produce the same A-welghted sound energy _P"i

over a stated period of time as a specified time-varying sound.

When taking measurements of a machine operating under a specific

set of conditions it is assumed that the sound does not vary

significantly as a function of time, i.e., less than !2.0 dBA.

The assigr_ent 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 idling or cutting.

When operating under a steady set of conditions therefore, our

measurements will reflect closely the Leq level desired, in

practice, most noise sources are not perfectly steady and vary

as a function of time. Some eye averaging must be done to ap-

proximate the Leq value, This is accomplished by observing

the Sound Level Meter display with the "slow" response selected

for a time sufficient to establish an average value.

4-8



Report 4535 Bol_ Beranek and Newman Inc.

Noise Measurements

This section provides general guidelines to be followed during

the noise measurement survey. The steps p_ovided should allow

the survey team to p_oceed quickly and efficiently through the

data acquisition prosess. The following of these guidelines

will also assure a standardized method for data collection.

i. Familiarization with the plant process and layout by

conducting a wal_-through prior to commencing measure-

menbs.

2. If the plant is one continuous process the survey should

start at the beginning and follow the process from

statlon-to-station. If no_, each area of the plant

should be completed before moving to the nexS one.

3. All noise measurements should be taken at the operator

position, except background noise. Measurements should

be made st ear height of equivalent.

_. Using She "List of Equipment" form the four-dlgit code

for the equipment to be surveyed should De entered on

the "Equipment Noise Data" form.

5. The Leq (dBA) value for each condition identified (i.e.,

Idle, operating) should then be measured and noted on

the "Equipment Noise Data" form. Measurements should be

take_ over a period sufficient to establish an average

value.

6. The above procedure should be repeated for the remaining

equipment items until a._llfixed employee locations have

been surveyed.
>
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7, Background noise levels are determined by measuring an

"average noise 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 noise level the following procedure

should be used:

(a) The noise environment away from any major equipment

noise sources should be sampled with a sound level

meter. Walkways, work benches and other employee

locations are areas of special interest. As the

sample survey is 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 entire room or area can

be described by a single sound level measurement,

providing that item (e) is also true,

(o) If the sound level in the room or space varies in

excess of the criterion (+.3.0 dBA) then the space

should be sub-dlvlded into two, four, etc. sub-

spaces until the above criterion is 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

which is the most Importan_ contributor to the level

Just measured is determined by observation and hear-

ing (subjective assessment). The "List of Equip-

merit" form is then referred to and the "Background

Equipment Code" which corresponds to the equipment

selected is identified and entered on the "Equipment

Noise Data" form to identify the noise level measur-

ed.

4-Io
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Note: The background noise at any location is the

eomblnatlon of direct and reverberant sound

generated by one or more sources of noise. The

effect of each source at a given 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 a 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 is the most important

contrlbutor 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 their

contribution to the measured noise. The selection

._ of the correct relative value is discussed in detail

in Section 3.1 of this report. Although, on the

surface, this procedure appears very complicated and

subject to large error, experience under real plant

situations shows that accurate and consistent

results are achieved after some initial training.

(e) The "Equipment Noise Data" form has three sets of

entries called "Equipment Contribution to Back-

ground" following the column used to enter the Leq

measured value. These entries are to be used qnlZ

for background noise measurements and are used as

follows:

(1) Identify one, two or three equipment sources

which contribute to the background noise at

the measurement location. An easy rule of

thumb is to llst the equipment items which can

-J be "heard" in order of importance. The ear
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be "heard" in order of importance. The ear may be

used as a filter to make this determination.

(ll) List the "Background Equipment Codes" for each

source identified on the "Equipment Noise

Data" (see "List of Equipment" for correct

Codes). The Generic Name description of the

background is always the most important equip-

ment contributor (i.e. 1630 BACK/EDGER (see

Figure 4-1)).

(ill) If only one major equipment source is identi-

fied since it comp!efely dominates the back-

ground, then the relative contribution should

be l.O dB. That is, when the equipment is

reduced by 1.0 dBA, the background noise will

also be reduced by the same amount.

(iv) If all three equipment items appear to be

equally important, then the relative contribu-

tions to background noise should also be the

same. Since the total must add to unity, then

as a practical matter 0.4 is given to the

equipment item whose generic name is 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.

(v) All other cases fall in between the two iden-

tified above. That is, the primary source of

background noise cannot be larger than 1.0 or

smaller than 0.4. If the primary source is
_J
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r.

Judged to be twice as important as the remain-

ing two then the relative contributions 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 is to calculate the equipment

noise exposure impacts more accurately and to

allow for reductions in background noise when

the equipment which controls their level is

controlled,

4.2.2 Personnel Work Assignment

The personnel noise assignment is the second type of data neces-

sary to exercise the computer model. In the previous section we

_, have discussed the methodology necessary to collect the noise

level information. This section describes the procedures used

to relate worker exposure be those levels.

Em.p!oyee Clas.sifleation

The first step is to break down the employee force working in

the plant into categories consistent with their work assignments

and the manner in whlcb they are descriDed in the industry.

Both of these requirements are satisfied by identifying "Job

Descriptions" which are common to the industry being surveyed.

AS was the case with the "List of Equipment", a "List of Jobs"

is developed for each industry. A flve-diglt job code is

assigned to each Job descriptlon as shown in the example for the

sawmill and planer mill industry on Figure 4-3. The first two

digits are the first two digits of the SIC code for the indusbry

and the last three digits are assigned a_bitr,arily for a given

_ industry. Since "Job descrlp_ions" vary sometimes from plant to
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FIGURE 4,3 EXAMPLE OF ENTRIES INTO "LIST OF JOBS" FORM

LIST OF JOBS _'*"_

SIC CODE: 242 OA*E 3/4/79 "_
Or

J'ob3 Dig. Job Description
Code
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plant it is 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 asslgnnent description desired is in

terns of the time expended operating a given item of equipment

or exposed to a given background noise level. The units used to

describe the time period are percentages of the working day

where 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-

/_) ordure utilizes the "Personnel Work Assignment" form. This form
Is shown on Figure 4-4. The form first identifies the Job Code

which is the last three digits of the code descrlbed in the List

of Jobs. Thus each Job category has a unique number code by

which it is designated. The number of personnel assigned to a _

specific Job category are followed by the description of their

duties and the number of hours of their working day assigned to

various equipment and background noise sources. The equipment

and background noise sources are identified by their four-diglt

codes as described earlier.

Personnel Work Assl_nments

This sectlon provides the general guldellnes to be followed dur-

Ing the survey to acquire the personnel work assignment data.

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

individual worker to establish hls/her daily duties or b) arrlv-

. 1 Ing at average work assignment values for various job descrlp-
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FIGURE 4.4 EXAMPLE OF ENTRIES INTO "PERSONNEL WORK ASSIGNMENT" FORM
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r-.

tlons by discussing work asslgnmenCs with the first llne super-

visors. In large plants, the later method is more practical.

By experience, the following method gives the most consistent

results:

I. For each department or area the total number of employ-

ees is first acquired (sometimes more than one shift may

have to be considered).

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

earlier, the Job designation from plant to 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 their duties should

be identified first of all and entered on the Personnel

Work Assignment form. The next task would be the

correct def_nltion of the daily Job assignments for the

plant's workforoe. 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 is to describe the long term problem

rather than the individual day of the survey. Thus,

questions such as a) what are the duties of this worker

or group of workers on the average (ever 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 variability? will permit to focus on the most

accurate description.

i,
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As Shown on Figure 4-4 the breakdown required is the

equipment or background code followed by the percentage

of an elght-hour day the worker either operates an

equipment item or spends in a background location. A

maximum of ten individual sources can be used to

describe the Job assignment. Two lines on the data form

must be used for each Job assignment. If the second

llne is not required a zero should be entered in Column

27 of that line.

In the assignment of time, background noise is treated

in the same manner as equipment sources. When the

assignment of a worker to individual equipment sources

is completed, the remainder of his working day (8-hours)

must be assigned to background noise (when he is not

generating noise but is exposed to other sources). This

is done by identifying the areas in which he works and

using the corresponding background noise code measured

earlier.

4. The total percentage of time must add up to lO0_ if

percentages are used and 8 hours if hours and hour

fracblons are used.

5. Supervisors or workers who do not operate any specific

machinery will have all their time assigned to one or

more' background location codes.

6. If the preceding data is acquired by questioning indivi-

dual workers, the process is basically the same except

that work assignments are given for one individual at a ! !

time.

7. For the same Jobdescrlption (and Job code) but differ-

ent Job assignment schedules, the information is entered _

4-18
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by repeating the job code, description and work assign-

ment. The computer program, upon inspecting the input

data, will recognize that the same job description

contains different assignments and will add a two-diglt

code to the above. Thus, each Job description may be

further subdivided (by the computer program) into

nlnety-nine additional categories if necessary. This is

discussed in more detail in Section 3 of this report.

The development of a consistent technique for the acquisition of

the personnel work assignment data depends, obviously, on some

familiarity with the industry in question but more Importantly,

on field experience gained in conducting these or similar sur-

veys. The experience gained during the BBN survey showed that

individuals relatively inexperienced in this type of work very

quickly develop She ability to consistently ask the "right"

F-_ questions and guide the supervisor or worker so extract the

desired information.
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Section 5

RESULTS FOR INDUSTRIES SURVEYED

In this section results of the noise exposure analysis are pre-

sented for both the Sawmill Industry and Foundry Industry. The

results are extrapolated from the average results for several

plants in each industry, using as a basle the ratio of total

industry population to the total population of the plants in the

sample. The accuracy of the extrapolated results is discussed

in the next section. The input data used to obtain the results

are contained is Appendices C and D. The analysis results for

the individual plants are included in Appendices g and F.

For the personnel noise exposure impact results, the personnel

categories were divided into subcategorles by the computer

program whenever two or more sets of input data, involving

._ different equipment types, were found for the same personnel

category. These subcategorles are identified by an extra two

digits on the right of the three digit job code, allowing a

maximum of 99 subcategorles 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 followlng results there are two differ-

ent types of table for the personnel noise exposure impacts; the

first table type presents the results for individual subcate-

gorles represented 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 In the second

table type are derived from the first by averaging eubcategories

which belong to the same category and have the same first three

digits in their five digit Job code.

Similarly there are $wo table types for the equipment noise

impact and priority indices. The first table type corresponds

0' to individual equipment types referred to in the input noise

2-I
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level data. The second table type is for general equipment

classifications where the results for all equipment types

belonging to a particular classification have been averaged,

The equipment types belonging to each general classification are

indicated on a separate list -- Tables 5-7 and 5-27.

Finally an example of the effect of noise control, for certain

equipment types, on both the personnel exposure impact and

equipment priority indices, is included for each industry

considered.

5.1 Sawmill Industr_ Results - SIC 242

The results presented here represent the entire industry and

were derived from data collected in nine different plants, all

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

exposure problem is shown in Figure 5-1 which indicates 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 detail 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 weighted population results derived using

EPA criteria (see Section 3) and Table 5-2 shows the daily noise

dose results derived using 0SHA criteria (see Section 3).The

title at the top of the table identifies the SIC code for the

industry. One llne in each table corresponds to a unique

personnel subcategory. The categories are rankordered in terms

of the magnitude of their exposure impact.

The first column in each table contains a five digit code, the

first three of which correspond to the personnel category code _-





ENVIKONMEhTAL PROTECTION AGENCY o_N Jd_ NU. 9_b

TABLE 5-i PERSONNEL NOISE cXPJ_UK£ ANa I_ACT

EPA CRITERIA

SIC CODE • XN2 AVERAGE FOR LNbUSTRY NU DATES SPECIFIEU

JOB JOb uESCRIPTION NO. UF $auHO LEVEL LEVo _T, PUP,
CODE PEkS. nEA_ ..C. nEAN ..C.

ZIZOO MILLnRIG_T/GENERAL I025Z o9,7 91,_ 5_030 7Ju97
lOGO0 PLANER _ET-UP NAN 1637 109.9 I_3,_ _b/Tg 57ob9
Z280D ELECTRICIANS 7bd9 09,7 91°9 _L272 5_3
17305 GRADERIPLANEk MILL b_20 _2,_ 9_,_ _053_ 53_3
1730b GRADER/PLANER MILL _£00 _Z,7 9_.7 321_3 3gobO
_SLO2 GREEN CHAIN PULLER 3075 9_,_ 9?,3 3L530 38770
lET02 PLANER OPERATOR L79_ LO_,l LOb,7 3U57b _SUTO
13400 EDGER OPERATOR 2U19 _,3 10_._ 2o3_7 5bb_O
16700 PLANER OPERATOR 2300 _*.0 97._ 2U_57 29_10
_700 TAIL SAHYEK L537 _7,b LO_,o lObbb 3L_l_
l_OOO RESA_ OPERATOR _o3 _,E 9@.2 10_7 _obO
Zb?03 PLANER OPERATOR 20_0 93,6 9b,8 l_DSb 2_3_
17005 _RY &_A|N PULLER b_b3 _,2 U>°7 L7hO_ IV/31
1_600 TKINnEK UPERATOR _357 bT._ 9_._ Z?LEO *_¢9d _='_
21200 MILLNRIGHTISAHM|LL 2ObO _3,3 9_,7 17UTh LT_dZ
20203 FORKLIFT OPERATOk _bb9 bb.o 9b,2 lo£_b 2_LEb
21302 MILL_RLGHTIPLANER 708 IUZ.9 LOb,B 16959 lq_bO
20ZOO FORKLIFT OPERATO_ 5U95 _,5 _u._ 13301 20333
17006 bEY CHAIN PULLER 517b bbo2 6_,l 13332 263D7
13701 CHIPPER OPERATOR 706 ¢DO._ 10_._ 12_12 170_1
Z?3OL ORAOkR/PLANER N_LL LS_? _Z,_ 9_.B L2LgL _21_i
21103 MILLWRIGHT/GENERAL IZ_l @3,9 9_°3 l£qSU 11909
2_602 POHERNDUSE OPERATOR 30?5 =7.0 _,_ 10990 L_lO

'lb_O_ PLANER SET-UP NAN _12 l_.O _07.7 107bo 13723
17001 DRY CHAIN PULLER 3075 _o°b _=.7 10395 1_07
15_00 STACAER-GREEN 3331 uo,O 9_,0 10082 2_L_o
13401 EDGER OPERATOR 35_ 0},5 9_,3 9919 3OLgL
ZbTOl PLAN=R OPERATOR LOZ5 93,q 97.5 9LL9 12932
l?bO3 0RY CHAIN PULLER Z_b3 00,9 _9,0 9073 L_OL9
13703 CHIPPER OPERATOR 9£2 101._ LO_.9 _77b 11963
_1_01 MILLWRIGHT/GENErAL LOZ§ _3,3 q_,_ _57 11108
21903 _ACHZHIST$ 1_b1 _1._ 91._ u>_l u_l
1b801 PLANER SET-UP MAN 512 100._ LOq,O _73_ LU77_
2110_ flILLHRIGHTIGENEEAL IOZ5 9Z,b 9_.b b115 Ii929

1,807 TRINRER dPERATDR IOZ5 #_,7 gZ,7 _ObZ BOb2 [
lb_OZ PLANER SET-UP MAN 512 99,9 103.b 7928 lOb_
1_02 LUMBER OIVERTER 7o_ _,0 97,L 7720 938o
20101 LONGER CARR|E'R OPER 2_L9 u_,_ U7,8 75_b LZ_b

1_401 LUMEER DIVERTER 7b_ _q,fi gb,b 7_01 uO=3 "_:)1?bOO DRY _NAIN PULLER _13 _,g 89.0 72_0 2=_9 •

' ....... .. r i



ENVIRUNME_TAL PRQTECTIOM AGEhCY b_l_ JO_ NU. 9_J_

TABLE 5-I PERSDMNEL NUISE EXPU_URL AN_ imPACT

(Cont'd)
EPA C_ITE_IA

51C CDDE - 2_Z AVERAGE FOR L_DUSTRY NU OAT_S SPECI_IEu

JOB J08 UESCK IPTION NU, OF SJUND LEVEL L_¥. HI, _UP,
CODE PE_S. REAM _eC, M_AN noC°

13801 HOG UPEKATDR _1_ 9_.5 lOL°6 /UgO gO_2
12300 SAWYER _b9 _Z,b _7,0 7030 IZo_b
IDIOl GREEH C_AIN PULLER 23Ub _o°0 9U,2 b_4_ IJ279
13702 CHIPPER UPERATOR 5L2 _,0 1DL._ bTb_ d_U5
2Z80_ ELECTRICIAN_ 12bL _,2 89.o _35 6_3
22803 ELECIKICIANS 7o_ _J.3 93.7 _0_ b707
IZOO0 QUADSAW TAIL SAWYER _LZ _?,0 _7°O o_O2 OZO2

_b803 PLAN_R SET-UP RAM 2_ LO_,O 109,8 _l_O 7777
10102 5AHnILL 5UPERVISUR 7oh 9¢,g 9_,3 _L33 0_50
1060[ PLAN_ SUPERVISOR 708 9Z.9 _3.3 b133 o_50
1,800 TRIMMER OPERATOR LOZ5 90.% 93.1 bUS% _2_
ZblOb CLEAW-UP flA_IREGULAR _1_ 90,7 10_°3 bOZ9 _lTL

_'_ 21ZOE MILL_RIGMTISAHMILL 708 _Z.7 9_,2 _OZ7 o_5_
20gO_ FORKLIFT OPERATOR 17_ _o.b 9_°¢ _Sg 1030Z
¢_03 5TACKEK-_REEN LTv_ o0°_ 9L,7 Dd_1 L_U79
ZI_O1 MILL_IG_T/$AHHILL IO_ _U,O 91.o _737 7UgL
13700 CHIPPER OPERATOR _L2 _.b LOJ._ _5_ b271
_0_02 PLAMEK 5UPEKVISUK l_Z5 o9._ 9£°o _Z2 7022
1_802 TRIMMER UPt_ATOk 7O8 91,8 9_°_ _397 ?_
LO_O_ SAHMILL 5UPERV[SUR 700 9L°O 9_°_ 5_ bl_b
l_O* TRIMM=K UPERATOR 7o_ _L.b 9).O b300 iTL5

Z3303 CARPENTER5 LO_5 Og,2 90°1 _L?3 _U30
• L_503 GREE_ CMAIM _PERAT_ 15_7 o0.5 9L,O _05_ 9003

15100 GREE_ C_AIN FULLER L_37 oo._ gL.O _05_ _03
_5500 STICKE_MAN-GREEM 2050 U_°_ 90.7 _0_ LZ_23
19100 SPECIALTY KESAH QFF_ _12 _°7 gZ°_ _5o bZgg
11701 UECK SCALER 5LZ 9_.L 9_,0 _ob2 _29
16100 UNSTACKER--DRY LO_5 od._ g¢.1 _o21 7_7L
_0_03 SAWMILL _UPCRVISOR _L_ gJ.9 _,3 _b83 _763
2_502 OILER 512 9J.9 9_,3 _583 _763
13802 HOG uPEKATO_ _12 9J.* g_°b _35g _073
1730_ GRADER/P_A_ER MILL 2300 03.7 _=.B _331 lO_Ob
21301 MILL_R|GNT/PLANEK 7oU 90°0 9L,U _Z5 _5_
_700_ DRY CHAIN PULLER 10Z5 _1.9 93°0 NZgL }78_
Z_501 OILE^ _L2 _3.3 9_._ N=?8 _5_
¢0_00 PLANER $uPEKV[SUR 708 _,g 90.9 _72 _obo
Z3300 CARPEN_EKS _L2 _3.L g3.0 _EZO _10
1Z301 SAWY_ 1U(5 _7._ _l,O _L60 _L_O
ZOLO0 LUME_R C_RRIER DPEW Z_Ob oJ,5 db,_ NITO icL9

_'_ LbgO0 TRANSFER OPERAT_ lob d_.7 _U_.O _1_7 LZ3LO

5-_(a)



ENVIRONMENTAL PRUTECTION AGENCY _ JOo NU. 903_

TABLE 5-1 PERSDMNEL NuISE EXPU_UR_ ANJ IMPACT
(toni'd)

EPA CKITtBIA

SIC CODE • 2_2 AVERAGE FUR INDUSTRY NU DATES SPECIFIE_

JOB JOB uESLRIPTION NO. OF SJUND LE_EL LEV, NT, _UP.
CODE PE_. BEAN M°b. MEAN _.C.

20501 LABORER 5L2 gZ.B 9_.b N002 _31
Z0002 HELPER _L2 9£.8 95,b NOEL _31
20204 FORKLIFT OPERATOR LZ_I 0o.1 8v,_ 5929 bob7
13_00 SLAB OUARO PULLER 512 9E,_ 93.2 3924 _24_
2280£ ELECTRICIANS 5L2 92.5 9_.4 3_0_ _327
IOlO_ 5ANMILL SUPERVISOR 7Oo _g.o 90,3 37_8 _ZI
14302 UNSLRAM_LE OPERATOR _12 92.0 90.5 3703 _30o
2_601 FILEKS 3_o0 01.2 U_.B _411 10_g2 .
24102 MILLWRIGHT/GENERAL 5L2 91.3 91,_ _05 3_.8
15501 STICKERRAN-GREEN Z_dl U_.2 9L.3 _31_ bbO_
10100 SAHRILL SUPERVISOR _12 _1.0 gL.4 3299 _44U
2_¢00 FILEKS 012 90.9 91.3 3747 3398
IbZO0 UNSTALKEk PULLER _O_0 oZ.9 B_.O 3717 IU08, ;
Zb202 CLEAN-UP NA_/ODN_ TM 708 _7._ _,g 3149 qobb _"_ :
L_O00 CUT-UFP SAc OPERATOR _12 90.o 9_,o _I09 _905
14803 TRIRME_ uPERATDR 7oB o7.5 9_.7 _O05 o_39
_b_Ol CLEAN-UP MAN/REGULA_ _12 90._ gl._ L_9b _4
19000 SPECIALTY R_SAN OPEN 2_b 90.5 103.1 _gbl bob2
_gL0Z SPECIALTY RESAH DFFb 512 @0.0 9L.4 _53 3452
I_OZ STACKER-GREEN IZ_Z o4.5 9D.3 Z_Tb 7_40
_bbOO HELPER 1_7 bJ._ 87.2 Z007 _gLZ
24500 DILER _L2 09.0 90.4 _73_ 304_
10102 UNSIACKEK-DRY 5L2 _,4 90.1 _o_O _17
2b103 CLEAN-UP MANIREGULAk bZ2 09.2 90.5 _bgb _071
23001 PIPE-FITTERS 512 _9.2 9_.1 2588 _1_
13B03 HOG OPERATOR ¢5o _.0 ZO_,b E560 4Z14
19001 SPECIALTY RESA_ OPEN Z_b 9_.0 100,4 Z_b_ 4123
19101 SPECIALTY RESA_ OFFo _b _,0 IOD.4 Zqb4 4L23
ZOZO2 FORKLIFT OPERATOR 7o8 0o.3 _.b Z*_3 3_4_
1_901 TRANSFER OPERATOR 5LE _0.8 103.b 2433 10400
18200 TALLYMEN 7o8 BE,2 93.0 _11 _£51
17901 BANDER UPERATDR bLZ 08,b _¥.7 _308 L772
1_100 CHECKERS L537 . _2.B B_.5 _359 _977
IO_O0 RIPSAR OPERATOR ZBb 94.0 g_,0 2_13 _13
10300 GRADER/SORTING CHAIN b12 _,_ ¥_,1 2310 3735
_0201 UNSTACKEK PULLER 7o8 O_,U 8_.d 2305 _o05
1_600 LUMBER OIVEkTER Z56 _.5 9_,7 _203 _75o
19002 .SPECIALTY RESAH DPE_ _L2 o0,0 q0._ 7165 3710
Z3302 CARPENTERS _o _J,3 93.7 2134 _3B ....
14_05 TRlflNER OPERATOR 0z2 U7.7 9_.9 _U?5 _blL -

_-_(b)



ENVIRONMENTAL PRdTECTIDN AGENCY _ JU_ NO. 9o3_

TABLE 5-1 PERSONNEL NULSE mXPu_UK= AMO |MPA6T
(Cont'd)

EPA CR|T_A

$[C CODE - 242 AVERAGE FOR INDUSTRY NU DATES SPECIkIED

JOB JOB uESCKIPHON NO. OF SOUND LEVEL LE¥, hi. PUP.
CODE PERS. _EAN N. Co NEAN n.C,

14801 TRIMMER UPERATOR ¢9e 9_.B 95.3 203b ¢b4b
11700 bECK SCALER }12 _/o5 92._ LODE 3424

26105 CLEAN-UP MAN/REGULAR Z_b 9Z.b 9_.o 197_ 2*52
2330¢ CARPENIEK5 Z_ _°_ 95._ _5, _063
2bb03 HELPER Z_6 92.5 9b._ 195_ ZO63
18202 TALLYREN 10Z5 _3,7 d_.8 1925 *_7
1,800 RIPSAM OFFBEARER _}_ _Z.O 9Z.0 L_SL lo51
13_00 HOG OPERATOR Ebb 92,0 9Z.5 LeSl LgbO
Z4_01 PONERHOUSE OPERATOR 7o_ 04.7 B7,7 LTgb _111
24_00 PONERHDUSE UPERATOR 7_ =4.b B/.O 1779 1Qq5
22802 ELECTRICIANS ¢_o _L.l 91.4 1_58 1731
14301 UNSCRANBLE DPERATUR _L2 ub.2 9_.b L_15 3114

"_ 1_201 TALLYMEN bLZ _6.0 9_.0 1551 39_3
L_kO_ STACKER-bREaM b12 _.5 91°I _402 33_3
17302 GRA_ER/PLANEK N|LL Ego O9o_ 9_,4 139O 193b
15bOO UHIPAC OPERATOR 9Z2 _,4 bo°3 L_97 _7_
15503 STIC_ER_AH-GREEN 512 o9,4 9_.8 L393 _OZb
1bOO1 KILN OPERATOR 5LZ _,3 _.8 1361 _435
_bgO_ LASDRER Z_ o9._ _°5 i34D LJ4_
Z3800 PIPE-FIIIER$ _gb _9.4 _9.% L331 L331

19_00. MOULDER PEE_ER _S_ _9,3 _,3 1310 L31b
1qSOO GREEN CHAIN OPERATOR 512 _9.1 _o.b 1311 2377
1.502 GREEN GnA|N UPERATO_ _12 o4.9 _@.* LZ_O £_4
ZblO4 GLEAM-UP MAN/REGULAR _Sb _d.q _9°2 1242 129_
15502 5TIC&ERMAM-GREEN 912 _,7 9D.2 1201 Z_75
24402 FILEkS IZ_1 _U,9 _5,b 1131 _9.
11_03 OEBARKE_ DPERATOR L_b b_,l _,1 LIO_ LlOb
17300 GRADER/PLANER MILL 2_6 _.0 V4,1 L08Z Z333
Zb503 LABG_EK _gb _7°_ o_°_ 1046 E4_O
ZlbOO SHOPMAn/GENERAL _Sb =7,7 _.9 LO3O £Z34
1_20_ TALLYffiEN Zgb bT°_ 89.U 1003 _39_
19_01 NOUL_E_ FEEDER _LZ _3,7 _b.5 969 Z347
ZblO0 CLEAN-UP NAN/REGULAR Zb_ _7°3 _9*2 965 Led5
11101 LOG GARRIER OPER gSb U7,O _7.0 421 921
26200 CLEAN-UP MA_IDON_ T_ _96 07,0 u_,9 _19 1_45
17902 _ANDER OPERATOR 9LZ o3.3 84,q u89 _4b
17903 @ANO_R OPERATOR 7o_ b1.7 _Z.9 _59 Lie5
_b102 CL_A_-UP MAN/REGULAR ZSb 90,3 _,O _L3 LU87

16301 GRADER/$bRT|NG C_A[_ ¢5b ob.O 93,2 779 1479
...J 19700 MDU_QEK UFF_EAREk 7b_ =¢.3 _0.0 771 _¢_

5-q(c)



ENVIRONMENTAL PROTECTION AGENCY bd_ JDU NO, 963_

TABL£ 5-1 PERSONNEL NOISE EXPOsURe ANJ IBPAC[
(Cont'd)

EPA _ITEKIA

S_C CODE = Z_Z AVERAGE FdR INDUSTRY NU DATES SPECIFIEU

JOB JOB bES;RIPTION NO. OF SJUMD LE#EL L_V. MT, PuP.
CODE PER_= _EAN H.C. MEAN w.C.

lblOl UNSTACKEk-DRY ZSb _b.O b_.U 758 I_21
21300 MILLNRIGHTIPLANER ZSb =5.b 8_.7 720 079
15_01 STACKER-GREEN 2_b _.0 87.9 b39 lObO
17502 DRY EHAIN PULLER 2_o o5.0 _7._ 036 DUO
17303 GRADeR/PLANER HILL _b _,b _b.b 59b obO
I_300 UNSCRAMBLE UPERATOR 2_b o*.5 _=.1 57_ 79_
1_501 GREEN CHAIR OPERATOR 2_b _.3 _.b 551 225
lb003 KILN OPEKATUR Z_b b_.O o*,0 517 517
I2701 TAIL $AH¥ER 2_b _Z.B 82,3 390 955
1bOO2 KILN OPEKATUR _b bZ.7 _v.O 379 1¢_Z
1hOOD KILN OPERATOR 101_ 7_,7 d_.O 3_9 2_2
11_0_ DEBARKER OPERATOR 2050 77._ _3.b 33_ 3o19
2550Z LABORER LSb _1.9 _,b _01 5_7
13100 GANG SAH OPERATOR _025 77._ 7@.2 2OB q_b
1Z_05 DEBAKKER OPERATOR 5LZ 7o.3 _,0 L3B LZ@O
11601 OEBARKER OPEkATDR _LZ 77._ =_.Z L03 2081
1160Z DEBAKKER OPERATOR 512 _7.5 U3,9 ?B 1011
15103 GREEN CHAI_ PULLER _LZ Zb,O 7_.0 11 12
l_OOl RESA_ OPERATOR _12 (7_.0 <7_,0 O 0
11_00 OEBARKER OPERATOR _ZZ <_5.0 79=_ 0 Z_2
20701 RAIL_AR LOADER 2_L9 <75,0 7_.3 0 131_
21900 NACNINISTS 5LZ <75,0 7_.7 0 175
11qOb UEBAKKEK OPERATOR _12 <7>.0 <7),0 0 0
21902 MACHINISTS 2050 (_.0 <75.0 0 0
2_300 _ECHANIC_ _0>0 <75,0 <7_.0 0 O
10700 POMP SORTER 15_7 <7_.0 <7_.0 0 0
10800 LOG _DRTER _A2 <75*0 <75*U 0 O
11100 LOG CARRIER OPER 255 <75,0 <7_,0 O 0
1500_ KILN OPERATUR 7o_ <7_,O <?>.O O 0
17900 _ANDEk OPERATOR 5_Z <75,0 <7_.U 0 O
IB203 TALLYREN 1_37 <?S,O <?_.0 O O
2O?OO RAILGAR LOADER _12 <75,O <7_.0 0 O
217Do HELDER 256 <75,0 <7_,0 0 O
21901 RACHI_ISTS 102_ <7_,0 (7_.0 O 0
22301 _ECHA_|C$ 3_ <7_°0 <7_.0 0 0
2_403 FILER$ 1537 <75,0 <7_.0 0 O
20201 CLEAN-UP _ANIDONN Tm £0Z_ <#5.0 (7_.0 0 0
2b_O0 LABORER 512 <#_,0 _?_.0 O 0

25501 HELPER 2_0 (Z_,O (7_,0 0 O L J
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_NV]RONM_NTAL PR3TECHON AGENCY _N JU_ NU. go3_

TABLE 5-2 PER3UNNEL Nu|$E EXPG3U_E ANJ [.PAL;

THRESHOLD LEVE6 • 90.O _A
8--HR PERmISSibLE LE, EL " gOoO J_A
EXCHANGE RATE = 5 U_A

SIC CODE • Z_2 AVERAGE F0K _NUUSTRY NJ DATES SPECIFIEu

J0B JOB UES:kIPTION N_, OF 5DUN0 L_tEL UAILY Nu[S= 0OS_
CO0E PERSo _EAN H,Co MEAN H.L,

1b800 PLANER SET-UP NAN 1_37 L0Oo_ LL_.L 12.7_ ZZo38
lb803 PLANER S_T-UP MAN 2_b 132,3 10_°8 _,_2 d.98
lbd0_ PLAN_R SET-UP MA_ _2 LO0,b LU4.3 k. Z8 b,35
13703 CHIPPbR uPERATOK _2 _UUo3 103._ _,_9 b,82
13701 CHIPPER UPERAT0_ 7_U _V.0 L0_,2 3°50 b,2_
1b?02 PLANkR OPERATOR 17_ g7.9 L0_,2 2.g8 _,_
1Z?00 TAIL SAnVE_ 1_37 _?.b LOJ°7 2.07 b.ob
12_00 QUADSAN TAIL SA_YEk 512 _7,0 gt.o 2*a6 _,O*
2130Z MIL_RIGH_IPLANER 7_ _=,7 10_.5 Z._3 _,2b
19000 SPECIALTY RESAH DPE_ Z_O _._ 10_,1 2,_b 0o15

/-_ 13801 HOG dPERATUR _12 )o.0 _d._ Z.30 3._O
13702 CHIPPER UPEKATDR _12 _.U 9d,7 Z,25 3.35
15_01 GREEN CHAIN PULLER 30/5 g_,3 97°3 _,07 <.70
lb801 PLA_ER S_T-uP NAH _12 _,U 9?,0 1*99 Z°=_
I*_01 LUflB£R _iVEKTER 7o8 _.g _b.g l,g? £,o2
19100 SPECIALTY RESAN UFFB _12 _,7 91.g 1.g1 2,98
13700 CH|PPER UPEKAT0_ 512 _,3 97.Z L,bl Z,IZ
1_00 RIPS_N OPERATOR _o _.O 9_.0 1.7_ ¢,7_
16700 PLANEA OPEKATOR _30b _,0 _7,9 1*7_ Z,83
19001' SPECIALTY RESAN 0PEk _ _.0 9g.2 1°73 3.b_
19101 SPECIALTY RESAN DFF_ Z_b _.0 9_.Z 1.73 3.5U
11701 DECK SCALER _12 _J°9 94.2 1,73 1,80
16703 PLAN_R OPERATOR ZOO0 _J,7 _._ 1,_8 _._1
lb?Ol PLANER UPERATQR lul5 9J°7 97.3 L,b7 Z.7*
l_k01 _UMbER DIVESTER 708 _3.8 g_.7 l,bb Z,20
1_00 LUNBER _iVEKTER 25b _J,_ 9_.7 1°O3 Z°20
13802 HOG UPEKATUN 512 _J.3 9_.2 1,57 1°79
ZkSOL O[LER 512 _],Z g_,l 1,5_ _.U3
21101 MZLLMR|GHTIGENERAL LUZ5 _3.2 g_,Z 1°5b ¢°03
10103 SAWNILL SUPERVISOR 512 _3°0 g3._ 1._2 L._O
2_502 OILEk _12 9J.O g_._ 1,_2 L.bO
21103 MILLN_IGHTI_ENEEAL 12Ul _3o0 93._ 1°_2 L.b0
13400 EDGER DPtRAT_R z_Ig g3.0 10Z,5 1,52 _,o_
13803 hOG OPERATOR _b _3.0 9o°7 1,52 _°32
17301 GRA_ERIPLANER RILL 1_37 _Z,8 9_°_ 1°_ 1._
_730_ GRAOERIPLANcR MILL _ZZb #Z.d 9)°_ 1,¢7 Z.11
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ENV|KONREHTAL PRUTECT[ON AGENCY _N JUb NU. Y_3P

TABLE 5-2 PEKSONNEL _blSc EXPd_U_ AN_ JnPACT
(toni'd)

THRESHULD LEVEL = 90,0 vdA
8--HR PERRIS$1_LE L_VEL - 90,0 GBA
EXCHANGE RATE = 5 UbA

SXC CODE = _Z AVERAGE FOR INUU_TRY NU DATES SPECIFIEU

JOB JOB _ESCK|PTION NU. OF SUUND LEVEL DAILY N_|$_ _OSE
CODE PERS. _EAN _,C. flEAN N°C,

1730b GRADEKIPLANER fl|LL 6100 92,7 V_.7 1._b 1.91
21200 RILLMRIGHTISAH_|LL 20_0 _Z.b 9_.9 1,_3 1°50
2b¢05 CLEAN-UP NAN/REGULAK Z_b 9Z,b 9_,b 1,63 Z.88
13300 SLAb bOARD PULLER fl£2 _2,b 9_°2 1,61 1,5b
22803 ELECTK|CtAHS 7b_ 92,5 9£°8 l,*Z Z,6_
23302 CARPENTERS _b _2o5 9Z,8 1.61 1._
21L06 RILL_R|GNTIGENE_AL ZUZ5 92,3 9b,l 1.38 Z°33
1q30Z UNSCKAR=LE OPERATOR 512 q2,g _°5 1.32 _.13
18bO0 RXPSAH gFFSEAREk Zbb _2.0 92.0 1.3Z L.32
lOlOZ SANN|LL SUPERV[SUR 708 92°0 92,6 L,3Z L,39
1060[ PLANER 5UPERVIS_K 7o_ _Z.O 9£,6 _,SZ L,39
Z3300 CARPENTERS 5L2 9Z.O 9_*_ 1.32 £,39 _'
16801 TR|RREK UPERATOE ebb _1o9 9_,b 1,_1 L°B_
l_aOZ TR|RRER UPENATOE 7o_ 9£,7 9_,7 1,Z7 L.92
2Z801 ELECTRZ_IANS >12 91.7 96,0 1,Z7 L.75
2b501 LABOKER 51Z _Z,7 96,0 Z°_7 1o75
2660Z HELPER _ZZ 91.7 96,0 1,_7 1.75
_3301 CARPENTEKS Z_b _Z.7 96°0 _,27 _.75
Zbb03 HELPER Z_b _1,7 9_.0 1._7 L.75
_b_O6 CLEAN-UP RAN/REGULAR _Z2 _1.§ 95,_ _.23 Z._l
1_806 TR_flnE_ UPE_ATOK 708 9£,Z 9_+7 Z.19 L,qZ
1b802 PLANER SET-UP NAN 5£2 91°Z 95,2 1,18 Z,O5
1_000 gESA_ OPERATOR Z_03 9U,7 93,1 Z*11 Z.56
2120Z _|LLnRIGHT/SAHHILL 7o_ 9U°7 91,1 1.10 1,17
1D101 SAHNILL SUPERV|SGR 7bB vO°b 9L,7 1,0_ 1.Z7
13800 ,OG _PENATOR Zbb _0.1 _.b Z.02 L.O_
14007 TRI_NEK _PERATOR 10Zb 90.0 9U,0 Z.OO Z.OO
21903 RAGHIRISTS 1_1 (90,0 (9_,0 O,_b 0,9b
21102 RILLNRIGHTIGENE_AL _L_ <_0°0 <9D.O 0,_8 g,qL
ZZBO2 ELECTRICIANS _>b <90,0 ¢99,0 0._8 Go91
2b101 CLEAN-UP RAN/REGULAR 5L2 _0.0 g_*l 0._8 Z.OI
ID100 SANNZ_L bUPERVISOR bLZ ¢90.0 <gD,O O._2 0eBb
2_600 FILEKS b£Z <gu,o . (9B,O 0,_2 U,6b
15900 TRANSFER bPERAT_R ?b_ ¢_0,0 1U_.U 0,_0 _,95
1D_00 PLANER SuPEKVJSgR 768 (_0.0 (9_,0 0._0 _,eZ
_30_ GRADEKIPLANEK N/LL " _b _O.O 9)+_ 0,7_ 1,Oh
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ENVIRONMENTAL PRJTECTION AGENCY U_N JUO NU, _03b

TABLE 5-2 PERSONNEL NOISE EXPU_U_t AM_ IMPACT
(Cont'd)

THRESHDLD LEVE6 = 90,0 )_A
8--HR PERMISSIBLE LEVEL - 9u.O GBA
EXCHANGE RATE = b u_A

SiC CODE - 2_ AVERAGE FUR [Nbu>TRY NO UArES SPECIFIED

JOB JOB UESCRIPTIQN NO. OF 5UUNJ LE#cL DALLY NUIS_ DOSE
CODE PENS. MEAN N,C, MEAN N,C,

2120i RILLNRIGHT/SARRILL IU2fi (90.0 (93.0 0.73 0.90
21100 M[LLNRIbHT/GENERAL LOZ_2 <_O.O (90,0 0,72 u,9_
22800 ELECTRICIANS 7_o9 (_0.0 <93.0 0,72 U.9_
IO401 PLANER SUPERVISOR lo_b (90,0 (gO.O 0.71 0.9_
2_30[ MILLNRI&NTIPLANER 7o_ (90o0 (90,0 0.21 3.9_
11806 TRIMMER OPERATOR 10Z5 (90.0 99.5 O, Ob 1.07
2b§O_ LABORER £_b (_OoO (9_,0 0°o_ O,6N

i_901 7RAN_EE_ OPtRATOR 5L_ (_0°0 lOL._ 0,_7 _.9o
23801 P_PE-FIrTER_ _L2 (90.0 (93.0 0,_5 0._2
23303 CARPENI_RS 1029 (_0,0 (93,0 0._5 0,02

f-_, 23aO0 PIPE-FIITERS _bb (90.0 (93.0 0,_2 O.b2
17_01 BANDER OPERATOR _L2 (_U,U ¢90,0 0,_0 0,_9
L01O_ _AWM|LL $UPEKYISUR 7o_ (_o.u (9_.Q O°N9 U,00
Zbl03 CLEAN-UP MA_/REOULAK _12 ¢_,U (90,0 0,_9 u°_O
_lbO0 SHOPMARIGENERAL Z_b (_U,O (93.0 O,_ 0°5_
_b903 LABORER 2_b (VO.O (_G,O 0,_3 U,_b
_9_00 MOULUER FEEDER _0 (90°0 (_.0 O°_O 0,_0
11_03 DE_ARKE_ OPERATOR _)0 (_O,O (90.0 0.39 U.Og i
22_0_ ELECTRiCiAnS 1_1 (90.0 (93°0 O,a9 0.42 i
Z*90O OILER _L2 (90.0 (93.U 0.35 0,_5

12000 CUT-OFF SAm OPERATOR )12 (90.0 (90.0 0.3b U.92
21300 MZLLNR[GNT/PLANEk Z}b (_0.0 (93,0 0,31 u.3b
2b_02 CLEAN-UP MAN/REGULAR 2_b _OoO (9G.0 0._9 U,3_
_blO* CLEAN-UP MAN/REGULAR £_0 _90.0 (90,0 0,17 Oo2g
17_0_ DRY CHA|_ PULLER 1025 (vO,O (9_.0 0._2 _,39
_BZO_ TALLYMEM 250 (_0,0 (9J,O 0,_2 0.39

_IO_ UN_IAC_ER-ORf _2 (90,0 (90,0 0,_i u.2_ i
_baO0 CLEAN-UP NAN/OOMM TM Z)_ ¢_U°O (OJ°O 0°16 0.19
10700 PDNU SORIER 1}37 ¢90.0 _90,0 O.UO U,O
LO_OO LOG $QRIER }12 (_U.O (9}.0 0.00 0.0
ll_O0 LOG CARRIER OPEN _b (90.0 (9J.0 0.00 U,O
l_Ol LOG _AR_IER OPEN _o (90,0 (90,0 0,00 0.0
/l_O0 DEBA_ER OPERATOR _lZ ¢_U°O <90,0 O.OO OoO
ll_Ol OEBARKE_ OPERATOR blZ (90°0 (93°0 0.00 U°O
iI_OE DECANTER OPERATOR _12 ¢DU°U (90,0 0,00 u,O
11_0_ DE_ARKE_ OPERATOR ZUbO (90°0 _9_,0 0.00 U,U

)
5-5(b)



EN¥1RQNNEHTAL P_dTECTZOH AGENCY _oN aUu Nb, 9o3>

TABLE 5-2 PERSONNEL NUIS_ EXP_>URt ANU |MPAC[
(Cont'd)

THRESHOLO LEVEL = 90.0 JdA
8-HR PER_ISSIULE LbVEL = 90.0 _A
EXCHANGE KATE • _ UbA

SIC CDOE = 2_Z AYERAGE FUR I_Du_TRY NU DM_S SPECIFIEU

JOB JgB uES_RIPTIOH NO, OF $OUN_ _EVEL DAILY NOISE DOSE
CODE PE_, _EAN N,C, REAN N,G,

11_05 DEB_kKER OPERATOR 5_Z (_0,0 <_3.0 0,00 u.O
11.06 OEBA_KEK OPERATOR 5ZZ (VO,O <9_.0 D,UO O.O
Zl?O0 UECK SCALER bL2 <90,0 9Z,b 0,00 Z._Z
1E300 SANTER *_o9 <90.0 ¢93°0 0,00 0.0
12301 SANY_k 1075 (90°0 (93=0 0,00 0,0
i_?Ol _A[L SAWYER _6 _Od.O (90_0 0,00 OaO
23tOO GANG SAN OPERATGR ZOZ5 (90.0 (90,0 0.00 O*O
13401 EDGER UP=RATUR 3_ (¢0.0 9L.7 0,00 i,_b
Z_O01 kESAN OPERATOR b_2 (90.D ¢93.0 O,OD O.O
1_00 UN$_RARSLE OPERATOR Ebb (_0,0 (OO°O O,O0 OoO
1_301 UHSCRAR_LE UPERATOK _LZ ¢_U°U 9U°Z 0°00 Lo03
IA500 GREEN CNA|N OPERATOR _L2 CYUoO (9_,0 O, OO 0._? _1

1_b01 GREEN CnA_ OPERATO_ 2_6 ¢_o,o <93°0 O, UO O°O
I_902 GREEN CHAIN DPE_ATDk _Z2 (_0,0 (gv,O U.O0 _*=D
1_03 GREEN G_AI_ OPERATOK L§37 (90,0 9L,O 0.00 L,IA
1q800 TRIRRER uPEKATO_ _3_? <90°0 9_.9 0,00 1,9_
1_803 TRINRER OPERATOR 708 (Og,O 9>GO 0,00 _oZb
1_U05 TRINNER OPERATOR b£Z <90,0 9>°9 O,O0 _=27
_5_00 GREEN CHAIN FULLER 1>37 (90,0 91.0 O.OO l,lfi
1_101 GREEN CHA|N PULLER Z3Ub (_0o0 <qO,O O,UO 0,91
1_103 GREEN CHAI_ PULLER _LZ (90.0 (9_,0 O,OO _.O
1_400 STAE_ER-GREE_ 33_1 (_0°_ 91._ O,O0 I,Z1
1_01 STA_ER-GRE_ Z_b _90,0 _90,0 0,00 D,O
15_02 STATKER-GgEE_ I_1 ¢)0,0 <9_.0 0,00 0°77
_403 STACKER-GREEN L79_ (90°0 9_.7 0o00 £._b
1560. STACKER-_REEN _LZ (90=0 <90.0 O,O0 0,95
1_500 STIC_ER_AN-GREEN EU>O <90.0 <9_.0 O, OO 0.9.
15501 STI_ERNAN-GREEN 1281 (_0.0 93.b 0,00 l.lZ
1_502 STIGKERRAN-G_EEN >12 (90,0 (9_,O 0,00 0,_*
i_03 S71GKER_A_-GREEN _la (90.0 91._ O.UO 1,_9
15b00 UN/PaC _PERATOR _iZ (gg.o (90.0 O,O0 g,O
lbO00 KILN OPERATOR ZOZ_ (9_.0 <93.0 O.OO 0,0
1b001 KiLN UPERATu_ b/2 (90,0 (gD.O 0,00 0,72
lbOOZ KIL_ OPERATOR _Sb ¢90,0 _9_°0 O,O0 0°0
ZbO03 K|LN OPERATUR =_6 <90°0 ¢9_.0 O,O0 U,O
lbOOq K_LN _P_RATUR _o_ ¢90,0 (9_.0 O. O0 0.0



ENVZRUMM_NTAL PROTECTION AGENCY d_ JU_ MU. 9b3_

?ABLE _-2 PERSONNEL NOISE ExPosuRE AH_ /RPACT
(toni'd)

THRESHOLO LEVEL • 90o0 )_A
6-HR PERMISSIBLE bEVEL = gO,O )_A
EXCHANGE RATE = _ uBA

$|C CODE = 2_2 AYERAGE FUR I_UU_TRY MU DARES SPECIFIED

JOB JOB DESCRIPTION NU, OF _OUNO LEVEL DAILY HulS_ DOSE
COOL PER_. _EAN _.Co REAM RoE,

lblO0 UNSTACMEM-DMY _Z_ (@040 9Z.i 0,00 1.3_
lblO_ UNSTA_KER-DaY _)O <90.0 490°0 0,00 0.53
lb200 UNSTA_E_ PULLER ZUbO (OU,O <93.0 O.O0 O.O
Ib20i UNSTAC_E_ PULLER 706 (90.0 49O°O 0°00 Uo53
16300 GRAOERISuRT_NG EHAI_ 5L? (gu,O 9_,1 0,00 1.3_
Ib301 GRAOER/SORTZ_O CHAIN 290 (90.0 493.0 0.00 g.91
17300 GRADER/PLANER N_LL 25b (OO_O 9_.1 O,O0 i,Tb
17303 GRAUER/PLANER N/LL _6 <OU.O 49_.U O.O0 d.O

[730_ GRADE_IPLANER MZLL 230b (90,0 493.0 O,O0 0.0
17000 URY EHAZN PULLER _013 (90,0 490,0 0.00 U*O

f-_ 17bOL DRY C_A2_ PULLER 3019 (gU.O 49_.0 O._O O,Ol?bOE DRY _HAln PULLE_ 2_b (O0,U <Ou,O 0.00 O.O
17003 bRY CnAJ_ PULLER Zbo3 (_0,0 490.0 O,O0 O.O
17005 DRY CHAl_ PULLER 0003 49O,0 490,0 0,00 U.O
1700b DRY EHA/M PULLER _b (90.0 4_.0 0,00 U,O
17900 _ANOER OPERATOR 0i2 (_O.O 490.0 0,00 0.0
1790Z BANDER OPERATOR _L2 <90.0 490.0 0.00 O.O
17903 bANDER oPERATOR " ?b8 <_0.0 4_0,0 0o00 0.0
I_I00 CHEC&Ek_ 1_37 <90,0 _0.0 O,UO O,O
1_200 TALLT_E_ 708 (90,0 93.0 O.O0 L,52
IB201 TAL_T_EN _12 490,0 9_.3 0,00 [,37
1820Z TALLTMEN LOZ9 <OU.O 49_,0 0°00 U.O
18203 TALKYREN 1537 (90,0 _OD.O 0.00 O.O
1900Z SPECIALTY RE$AH OPE_ _Z2 <_O*O 90.8 0,00 1,12
1910_ SPECIALTY RESAN OFF_ 512 (90.0 9_._ O.O0 1.22
_?bOL MOU_OER FEEDER _12 (90°0 490.0 0,00 0,0
19700 MOULDER UFFBEARER 7o8 <90,0 49_.0 O.O0 0°0
ZUIO0 LURBEK _ARRJER OPER 2306 <90,0 49_.O 0°00 U,O
2010_ LUMBER EARRIER OPEN Z_£9 (90°0 _90.0 0,00 0°0
20200 FORKLIFT OPERATOR 909_ <90.0 49_._ 0,00 O,O?
ZO20L FORK_IFT OPERATOR i79_ (90,0 90.2 0.00 L.03
20ZOZ FORKLZFT OPERATO_ ?b8 (90,0 490°0 OeUO U._I
20203 FQRKLIF7 OPERATOR _09 (90,0 90.Z 0o00 L.03
20204 FQR_L|FT OPERATDk i2_1 <90,0 <93,G O°OG 0,8_
20?00 KA[LLAK _OAOER _2 4_0.0 _9_,0 O,UO U.O
2070L RAILEAR _OAUER 2_19 (_0.0 493,0 0.00 U,O
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ENVIRONMENTAL PROTECTLON AGENCY _bH JOb NO. 9037

TABLE 5-2 PERSUHNEL NO]SE _XPU>U_E AHu ]_PA_I
(Cont'd)

THRESHOLD LEVEL = 9U.D J_A
8-HR PERHISSIBLE LEVEL • 90.0 O_A
EXCHANGE RATE = 5 UBA

SIC CODE = Z¢_ AVERAGE FUR t_UUSTRY NU DATES $PECJFIEU

JOB JOB DESCRIPTION NO. OF $OUN_ LEVEL DALLY HUISE OOSE
CODE PENS, _EAN H.C. MEAN W.E.

Z1700 NELUER Z}b (90,0 <93°0 0,00 O,O
2[900 RACHINZSTS _Z (@O,O (90.0 O.UO 0=0
2_901 MACHLNIST$ _OZ5 (VO.O (90°0 O,O0 0.0
2[902 MA;HJNZ_[S 20_0 (90cO (90°0 OeO0 0•0
ZZ3OO HECHANICS ZU_O (90,0 (¥0°0 0.00 0.0
ZZ301 MECHANICS 3_q_ (90.0 (gU,O O.O0 O.O
2_01 FILE_S 3588 (90.0 (9_.0 O.OO D.O
Z_OZ F|LE_S IZ_Z (90.0 (9b,O 0,00 U°O
2_03 FILER$ 1537 (90,0 <93.0 O.O0 0.0
Z_BO0 PONERHDUSE OPERAIOR 768 (90.0 (90,0 0.00 0.0
2k801 POWErhoUSE OPERATDK 7o8 (_0.0 (q_.O 0,00 0.0
2_02 POWERHOUSE OPERATOR 3OZ_ (90,0 (90°0 0.00 U.7O _'_ ;
?biD0 CLEAN-UP _AN/REGULAK _6 (90.0 (90.0 0,00 0*33
2620_ GLEA_-UP MAM/DDNN T_ LO_ (_0,0 s_U,O U.O0 0°0
26202 GLEAN--UP HAd/DOWN T_ 7b_ (_0°0 _3,q 0°00 L°I_
ZbSO0 LABORER _12 (90,0 _90.0 O,OO D.O
Zb_O2 _ASOkER _>6 (90,0 (_U,O 0.00 O,O
2_000 HELPER 1537 (90.0 _9_,0 O.UO _,_1 t
2bbOl HELPER ZS_ (90°0 <9_.0 0o00 D=O ;

I
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Report 4535 Bolt Beranek and Newman Inc.

used in the input data. The last two digits have been added to

seDarate out personnel who belong to the same personnel category

(represented by a three digit code) but who have job assignments

involving different equipment types.

The second column labeled "Job description" is a brief 20-1ether

description of the three-digit Job category from which the

suboategory was derived. The next column indicates the number

of personnel be be found in the suboategory described in the

pcevlous two columns.

The fourth and fifth columns labeled "sound level" cocrespond to

the mean and estlmated worst case equivalent elght-hour sound

levels for each suboabegory, The equivalent elght-hour sound

level is the continuous sound level which would result in the

same exposure in an elghb-hour perlod for the particular

,'_, personnel subcabegory. This quantlby is identified as the "mean

sound level" in the tables and is calculated differently,

depending on whebher EPA or OSHA criteria are used. Thus the

nambers in these columns cannot be expected to agree for the

same subcategory in Tables 5-1 and 5-2. As explained in Section

3, the worst case estimate is derived from the mean using both

the standard" deviation for the sound level measurements and the

standard deviation for the time allocated to each Job assign-

ment. In some cases there is insufficient data to allow valid

calculation of bhe worst case_ in these instances the worst case

estimate is the same as the mean.

The sixth and seventh columns in Tables 5-I and 5-2 are a

measure of the personnel noise exposure impact, calculated using

EPA eri_erla in Table 5-1 (Level Weighted Population - LWPI)

and OSHA e_i_e_la in Table 5-2 (Daily Noise Dose - dl). Again

the worst ease is calculated from the mean in a similar way to

that deerlbed for bhe equivalent elght-hour sound level.

,©
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Report 4535 Bolt Beranek and Newman Ins.

As expected the results obtalned using the two criteria are not

in agreement. The disagreement is attributed to the following

reKsons:

I. 0SHA criteria does not take into account the number 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 crlteris uses an equivalence of 3 dBA for halving of

the exposure time; OSHA uses 5 dBA.

In Tables 5-3 and 5-4 the reeulbs for the individual personnel

subcategories having flve-diglt Job codes are combined into

casegories with three-dlgit Job codes by averaging subcategorles

with the same flrsS three digits. The resulting personnel cate-

gories correspond to the categories in the program input data and _

the corresponding results are simpler to interpret than the more

detailed results of Tables 5-1 and 5-2. "Tables 5-3 and 5-a have

She same arrangement as Tables 5-1 and 5-2 and no further ex-

planation of items contained in the table is necessary. The

personnel categories are rank ordered in terms of their exposure

impact, allowing the moss important categories to be seen at a

glance. As expected, different results are obtained when the

0SHA criteria are used in place of the EPA criteria.

Beneath each of Tables 5-3 and 5-_ is a summary of the results

showing She number of people overexposed. For reasons listed

earlier the nufnber of people with an equivalent elght-hour sound

level in eaces_ of 90 dBA (calculated using EPA criteria) is not

in agreement with the number of people overexposed, calculated

using OSHA criteria (daily noise dose greater than 1.0).

• 5-7
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ENVIRONMENTAL PRDTECTIDN AGENCY 8e_ JOG NO. _b3b

TABLE 5-3 PERSONNEL NOISE EXPUSURL AMJ IMPACT AVERAGE5

EPA CRITt_|A

SIC CODE = 2_2 AVERAGE FUR INDUSTRY NO DAT_$ SPECIFIED

JOB JOB DESCRIPTION NJ. OF $_UNO Lt#EL LEV, HT, PUP-
CODE PE_5. M_AN ,.C. _EAN N.Co

173 GRADER/PLANER MILL L3_37 _L.O Y3.b 92323 E21_82
211 MILLWRIGHT/GENERAL 1409_ 90=0 9_o7 86967 11L_3
168 PLANER SET-UP RAN 33_9 10_.7 10_,5 79d53 LOOZ09
167 PLANER OPERATOR 7L75. 9_,7 99,o 70010 /11693
ITb DRY GHAIN PULLER Z33¢L U5.3 Bd°l bZ_07 IOO_lb
22_ ELECTRICIANS tObOb vO°O qL,9 99079 7_h92
148 TRIMffiER OPERATOR 9_79 _9,2 9_.8 _gOSb 93_0£
151 GREEN CHAIN pULLER 7_30 b_.2 9_,3 _3_A bI37Z
202 FORKLIFT OPERATOk l_bO7 U>,7 _°3 _Lg_O 7905_
13q EDGE_ OPERATOR b_O? o9°4 9?o7 36300 bo/72
137 CHIPPER OPERATOR Z30_ 99.L 103°1 33812 _oTZ
212 RILL_RIGHTISAHRILL 3_3 9d.3 93°0 20039 3133L

_, 101 SAWMILL 5UPERYISOR 33Z_ 91°b _,_ 23122 ZD_05
lb_ STACKER-GREEN 7174 _,8 gL._ 20e_L §0144
127 TAIL SAHYER 1793 9D.b lOI,: gOOb8 3_o_0
_13 flILL_RIGHTIP_ANER L792 _.9 97,b . ZO00_ 2_7_3
1_0 RESA_ OPERATOR 3015 _9,L gO,9 10_7 _30_0
1_ LUR_K UIVE_TER _T_2 9_,b 9b,b L7_20 21000
Zbl CLEAN-UP MAN/REGULAR ZSoO 90,7 9_°_ I0017 Z0_17
138 HOG OPERATO_ L53O 9_.2 9l°b l_ae2 2OLZb
10_ PLANER SUPERVISOR ZSOl 90,_ 91,9 15o28 1o3_7
24_ PORE_NOUSE OPERATOR 4011 UO.2 _9.5 l_Sbb _87
233 CARPENTERS ZOo9 9L.L 9_.1 13.73 i_Z40
201 LUNoER _ARRIER _PER 5lib _4.5 _Z°L 1L757 L_oO4
Z_5 OILEg 153b _2.3 93,5 llbg_ 13362
123 SARYER 589_ P3°_ 87,Z L/dlO 21027
155 STIC_ERRAN-GREEN k_5 ub,O 90.9 10955 27729
191 SPECIALTY RESAN DFFb 1ZOO _Z,8 9_.U 10_0_ 14_U5
2bb HELPER ZSo_ =4,_ dT,b =843 13_07

219 MACHINISTS 4868 <75,0 77,5 _b_l _71b
1.5 GREEN CHAIN OPER_TOk 2e17 _,7 89,_ 0178 1_71
161 UNSTACKER-OKY 1793 ee,3 9L,O _031 ll_lO
244 FILERS o_ld 1_.3 8I,b 7790 17_55
190 SPECIALTY RESAR OPEN LOT4 9L._ 9b.3 7§9_ 1239b
182 TALLYMEN _09_ 77.7 oL.2 b_ql 10_79
2b5 LABORER L792 _,1 _3,b 0779 d73_

117 OECx SCALER LO_ 90.d 93°0 _ob5 0053
159 T_A_3FER OPERATOR LZdO _9.3 10_°_ bbSO 27777
12_ _UAUSAH TAIL SA_YER _L2 _?.U _?,o _202 O_OZ
L_3 UNSCRAMBLE UPERATOR LZUO _o,2 _L._ _93 _7o
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ENVIRUNNENTAL PROTECTION AGENCY don JD_ Nu. 9b3b

TABLE 5-3 PEKSUNNEL NUISE tXPDSURE AMJ IMPACT AV_KAGE_
(Cont'd)

EPA CkITc_IA

SIC CODE = 2_2 AVERAGE FOR INDUSTRY NO DATES SPECIFIED:
F

JOB JOB DESCRIPTION NU, OF SUUND L_VEL L_¥. HI. PUP. :
CODE PER_. REAM N,C. REAN H.C. :

_bZ UMSlACKER PULLER 2B18 b3.7 BO,O 5523 137q9
179 BANDER OPERATOR 2304 7_.9 DO.9 _117 5_03
262 CLEAn-UP MANIO0_H T_ 20_9 7b.3 77,7 _Obb DLI3
133 SLAB _OARO PULLER b12 91.5 V3.2 392_ _Z_B
238 PIPE-FITTERS 708 _9.3 8_.9 3918 qZ_7
120 CUT-OFF SAW DPERATOk 5LZ _O,b 9Z.b 3109 • _905
183 GRADER/SORTING CHAIN 768 bT,b 9L.R 3090 5115
lbO KILn OPERATOR 2817 77,0 80,5 1009 b7_7 .
181 CHECKERS 1537 _2.8 _,5 2359 _77 :
185 RIPSAN UPERATOR 2_b 9_.0 9_.0 ZJ13 _313 :
19b MOULDER FEEDER 768 Bb°b 8_,B ZZBb _bb_ :
IBb RIPSAW UFFBEARER Z_b 92.0 9Z,O 1851 £o_1
11_ DEBARKER OPERATOR _b 77,D 81.3 1ZbZ _uOZ

15b UNIPAC OPERATOR bL2 bb,_ BU.3 L_97 _2(""_. i
21b SHOPnANIGEnERAL 2}6 87,7 8_.9 1030 L2_
111 LOG _A_R/ER OPER b12 70.0 7b.O 9Zl q2l
197 RDULDER DFFSEARER 7o8 _1,3 88,0 771 _2_
131 GANG SA. OPERATOR 10Z5 77,9 7_.Z _OB _56
ZO? RAILCAR LOADER 3331 <Tb,O 77,1 O 1318
_13 RECHANICS bo94 (7_,0 ¢7>,0 0 O
107 POND SURTER 1_37 <7_,0 <7b,O 0 0
lOB LOG SORTER b12 <75,0 <?_.O O O
217 HELOER 2_b <Tb,O ¢7_,0 O O
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ENVIRUNNENTAL PRUTECT|DN AGENCY b_N J_ NU. 963b

TABLE 5-3 PERSUNNEL NOISE EXPOSUk_ AN_ Ifl_ACT AVERAGES
(Cont'_)

EPA CKIT_IA

SIC CODE - 2NZ AVERAGE FOR I_DUSIRY NO DATES SPECIFIED

TOTAL NUNbER OF PERSONNEL _3L7OQ
TUTAL NURSER OF PERSONNEL WITH LED > 7b (REANI 20_o3_
TOTAL NURBER OF PERSONNEL WIT_ LED > /b (NoC.| _1ZN77
TOTAL NUMBER OF PERSONNE_ WITH LED ) vO {REANI b_bUU
TOTAL NUflUER uF PERSONNEL WITH LED > _U (,.C°I L3353b
LEVEL NEIGHTEO POPULATION (M_ANI LO7o56U.O
LEVEL NEIGHTEU POPULATION (N,C.I _2_90_.0

}
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ENVIRONMENTAL PkuTECTION AGENCY _u_ JUb NU. _oJ_

TABLE 5-4 PERSONNEL N_|SE kXPGSUR= ANd IMPALT AVERAGES

THRESHOLD LEVEL = 90.0 JdA
8--HR PERMISSIBLE LEVEL = 90°0 OUA
EXCHAN;E RATE = 5 DSA

SIC CODE • 2_2 AVERAGE FUR J_UU_TRY N_ DATES SPEC_FIEu

JOE JOB _ES_kIPTION N0, OF S_UND LE#EL DAILY NuISE DOS_
CODE PENS. MEAN N.C° MEAN N.C.

168 PLANER SET-UP RAN 3329 10_.5 10_.1 7._5 12,29
137 CHIPPER OPERATOR 230_ 97,9 1D[.5 3,00 _,9_
12B QUADSA_ TAIL SAHVER _22 97.0 97°0 2,b_ Z.b4
127 TAIL SANYER 1793 _o,5 IUZ,b 2,_b _°71

-167 PLANER OPERATOR 7L7_ 9_,1 9_°_ 2,02 3,3_
1_ LUMBER 01VEKTER _792 9_,Z 9_,3 1o79 Zo38
ZB§ RIPSAN OPERATOR Zbb _,0 9_,0 1°7_ 1°7_
138 HOG OPERATUK 1_3b 93.9 _b._ I.71 _._b
213 MILLdRIGHT/PLANER l?gZ 9Z,b 9_9 1,¢6 ._,28
133 SLAB _OAMO PULLER 512 92,5 93,2 L,*I L,bb

186 RIPSA_ OFFEEARER Z_b 9¢.0 92,0 1,32 1o32 _'_
212 MILLHNIGHTISANMILL 3U_3 91.2 91._ l.17 £•2d
173 G_ADm_/PLANER M_LL 13_37 91,0 93,2 l,15 _,5o
2,5 OILER 1)30 _L.O 92.2 1.L5 1°3o
191 SPECIAL_¥ RESAW OFFE L/dO 90,6 9b,3 1,11 _°39
190 SPECIALTY RESAW OPEK 10_ ¥0.3 97,9 I.U_ Z.99
101 SAHMILL SUPERVISOR 33_ 90,_ 93.9 1,03 L,13
233 CARPCNT=RS 20_9 <_0,0 9_,_ O,9q L,O_

1,0 RESAN UPERATOR 3079 (90.0 9A.O 0.92 Z.28 {
10_ PLANE_ SUPERVISOR _bZ (90,0 90.5 0.92 1.07 '
21_ MILL,RIGHT/GENERAL 1_099 (90.0 9L.Z 0.91 Z.l_
117 gECR SCALER 102_ <_U,O 93,_ 0°_6 l.bZ
1§1 GREEN CHAIN PULLER 7_30 <90.0 9_.7 Oo_b L.bb
ZZB ELECTRICIANS 1050_ <_O,O ¢93.0 O,?O O.9b
2_1 CLEAN-UP MAN/REGULAR _bO (@O,O 93.Z 0,72 1,03
159 TRANSFER DPERATDE Z_dO (90o0 103.1 0.71 b,15

1_6 EDGER OPERATUR bq07 <_O.O 9_.b 0.07 3.30 :.
Z38 PIPE-FITTERS ?o_ <90,0 <9_,0 0,_ 0.59
1_3 U_S_RAM_LE UPERATOR 1200 ¢9u,0 91,7 0,93 l,2b
265 LABUKER 179_ 490.0 (9_,0 0,92 0,b7
216 SHOPMAN/GENERAL 2_6 (90.0 (90.0 0._ u._l
168 TRIMMER OPERATOR _79 (@U,O 9_._ 0._1 _,7_
Zbb HELPER /SOl (_O.O (90.0 0.38 0._3
120 CUT-UFF SAN OPERATOR 5/2 (90.0 <90,0 0.3b U.SZ
Z19 RACHINISTS 68bb (_U,O (93,0 O,2b 0,25
196 MOULDER FEEDER 7o8 (_O.O (9O.O 0.13 0.13 .._.
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ENVIRDNffENTAL PRuTECTION AGENCY _ JU_ NU, V035

TABLE 5-4 PER$UNMEL N0|$E EXPU$UR_ ANJ |MPACT AYEKAGE5
(toni'd)

THRESHOLD LEVEL - 90.0 JOA
8-HR PE_nI_$JBLE LEYEL = 90.0 _A
EXCHANGE RATE = 9 UbA

SIC C0DE = ZqZ AVERAGE FUR I_DU_T_Y NO DATES SPEC|EXEU

JOB JOB UESCR|PTIDN NO. 0F $UUN_ LEtEL 0A_LY NOISE 00$_
_ODE PER5. _EAN M°_. _EAN N°C,

179 UANOE_ OPERATOR Z304 (90.O (90.0 O,11 0.13
161 UNSTAC_K'ORY 1193 (90,0 <_0,0 O,Ob O,9Z

! ZA_ F[LE_S 9910 (VO,O (90.0 0,09 u,Ob
ZbZ (LEAN-UP MAN/OOHN T_ _0_9 (_0,0 (93,0 0,02 0,40
114 uEBARKE_ OPERATOR _ob (90,0 (93*0 O,OZ 0,02
182 TALLIREN _09_ <90,0 _O,O 0,01 0,_
17o DR? CHA|_ PULLER 233_1 (90,0 (�J,O 0.01 0.0?
LO? PUN_ SU_TER i=_? (_U.O (90.0 0.00 0.0

108 LOG _ORTEk 512 (VO.O (9_,0 0.00 " O.U
111 kOG CARRIEk OPE_ 5L2 <90.0 (90.0 0.00 0.0

(_) _Z3 _A_YEK 9_M (90,0 (90,0 0,O0 U.O131 GAMG SA, UP_RATO_ _OZ_ _0.0 _90.O O.O0 U.U
1,2 O_EE_ CdAIN OPERATOR 2_i7 4_0.0 (_.0 0.00 0._?
19_ $TAC_E_-GREEM 7L7_ (_0,0 93.q 0.00 L.L3
155 STI_EkMA_-_EEN _ (gd,0 9_,1 O.U0 L.OZ
150 UNIPA_ OPERATOR _12 (90.0 (g_,o 0,00 U,O
160 _LN OPERATOR _i7 (_d.O (93,0 0.00 0.i3
192 UNSTACKE_ PULLER 2_1d (90,0 (9_°0 0.00 0°15
163 GRAOER/SURTING C_AIN 708 (_0.0 _1.3 0.00 1,19
181 CHECKERS 1237 <90.0 (9u.O 0.00 0.0
197 MOUKUEk UFFuEARER 70d (90,0 (90,0 0.00 _.0
201 LUM_ER CARRIER OPER _lZ9 (_0.0 (90.0 0.00 U,O
ZO_ FORKL|FT OPERATOR lqo07 490.0 490.0 O.O0 0.8_
Z07 kAI_EAR LOAUER 33_1 (_0.0 (90.0 0.00 U.O
217 _ELDER Zbb 490.0 (93.0 O,UO U,O
223 MECHANICS 5a_ (_0.0 (90.0 0.00 0.0.
2_8 POWERHOUSE OPERATOR _bll ¢90,0 (93.0 0.00 0,*7
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ENVIRUNME_TAL PgUT_CT]QH AGENCY 5_N J_b HU. 903>

TABLE 5-h PERSUN_EL NOISE EXPUSURE AHQ IBPACT AVEKA&E_
(Oont'd)

THKESHOLD LEVEL - 9U.O )_A
8-HR PERMISSIBLE LEuEL - gOoD _A
EXCHANGE RATE - b OBA

S|C CODE • 2_2 AVERAGE FOR I_UU_TR¥ MQ DATES SPEDI_/E_

IUIAL NURSER OF PERSONNEL " 23_700
TOTAL NUMBER OVERbXPO$cD (nEAN_ = b7_o_
I_TAL NUM_ER OYER_P_c_ iH,C,! 9_bLb

LJ
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Report 4535 Bolt Beranek and Newman Inc.

Results for the equipment noise impact are listed in Tables 5-5

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

data (one llne for each equipment type). Equipment types having no

impact on any personnel are omitted from the tables. A name

"BACK.ONLY CONT." in column 2 indicates that equipment was only

identified as a contributor to a background level. The contribution

of background locations to the equipment impact is also included for

each equipment type listed as explained in Section 3. In Tables 5-8

and 5-9 results are given for general equipment classlflca tlons

containing several equipment types as listed in Table 5-7 (one llne

for each general classification in Tables 5-7, 5-8 and 5-9). Each

general classification usually consists of all equipment types with

the same generic name. Results for the EPA analysis are contained

in Tables 5-5 and 5-8 and results for the OSHA analysis are

contained in Tables 5-6 and 5-9.

'_ Referring to Tables 5-5 and 5-6, columns one to six represent the

same quanblty for both. The first column contains a four-diglt

equipment code unique to the particular equipment type or

background being considered. The second column is a 17-1otter

description of the equipment generic name. The third column

indicates the number of equipment units of this type for which we

have sound level measurements. The fourth and fifth columns are

the mean and worst case sound levels derived by averaging all

measurements for each equipment type, The worst case sound level

is derived by adding one standard deviation to the mean. The

sixth column shows how many personnel are exposed 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 (Pin) and normalized Priority Index (NPIn) re-

spectively for equipment type n described by the code in column I.

The values of PIn corresponding to the EPA analysis are calcu-

lated using Equation 3-13 in Section 3 and values corresponding

D to the OSHA analysis are calculated using Equation 3-20.
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ENVIRONMENTAL PROTECTION AGENCY B_N JUb NU. _b3b

TABLE 5-5 EOUZPMEN[ NUISE IMPALT

EPA CRITERIA

SIC ;ODE = 2NZ AVERAGE FDR INDUSTRY NO DAIES SPECIFIED

EQUIP. _UUIPnENT HO,UF nEAN M,C. NU. UF PRIUR]TY NUkM.
CODE DESCRIPTION UNITS LJ LJ PE_S. INDEX P.1.

1623 HEAORIG 9 U3.L 07,9 109L16 10631,2 0.099
1702 PLANER 12 LLZ.b 11o.8 97096 ZSbZ?,O 0.07b
17*1 DRY CHAIN CUNVEYR 10 OS.L BV.I 25B76 11209.3 OoOb6
IBO_ FORKLIFI 9 0b.0 @O.Z 269>0 1110_,9 0°053
171b PLANER/EHCL 16 _2°8 95.N #0707 1051b.7 0.090
1670 TRInnER Z1 o7°7 _,9 13_u62 9733,5 0.0*7
lbO2 GREEN CHAIN CONVY L_ ob._ 9L.0 75_bl 81_2,1 0°039
153_ EDGER B 05,9 _,l 82_6 801_.3 O.0_b
1711 PLANER/ENCL 15 96°2 g?.9 927_1 79Z_,0 0.035
1693 KILN CHAIN CDMYYR LJ _2.9 _¥,O 6610_ 7723,6 0.U37
1690 KILN CHAIN CONYYN 17 _b.k 91.7 3_0_5 7262,_ 0.035
176Z DRY CHAIN CONVEYR 10 6b.9 Uq.O SIZ3b b765,5 0.032

1667 EESA_-LAKGE 6 _3°0 q_,Z _9961 52_,3 UoD_b._._
i_3b EDGER _ _,_ 10_,5 109_92 5067.0 O.UZ_:'
Ib83 GREE_ CdAIN CONVY _ _°3 97,3 3_0_3 6bbT,_ 0.U13
_ql KILN CHAIN CONVYR _ o5.6 9L.b 31506 387_.3 0°019
IbqZ KILN CHAIN CONVYR 7 ob,¢ 92,1 27918 37¥U,1 0,01_
1672 TRINBER B q_°U 9:.5 955_2 377_,3 0.01_
1831 GANG $A_ _ _°0 79.6 7_02_ 3363,1 0.01b
1DO3 DEBAKKER 7 7_°3 =_,0 0915 3Z_b,_ O°Dlb
1696 KILN CHAIN CDMVYR 9 o5,6 boo3 33300 2967,5 0o016
1821 QUADSAN 1 _O.O 90.0 53_6 187_,1 0°016
_9b POHERHOUSE 3 ob._ 9U,6 *_7 2b00.9 0°011
1786 CHIPPER lb 1u3.1 107,0 _330_ EbOD,D 0.012
1796 POHERHOUSE 2 o7,_ 9_,_ _7 1996,6 0o010
17b6 kESAH-$PECIALTY 6 _b,b 193,1 _1_3 16_9,5 O.OU?
1Eq5 KILN CHAIN CUNVYR 5 Ob°£ 9j,O 1_3b 1601,5 O°OO7
178_ HOGIEHCL 2 95,0 qo,_ 3_b_3 137_,_ O,UO7
1_87 KILN 7 O3.b ug,b 3_5 13_6,0 U.00b
1617 HEADKIG 3 _7,7 lOq,3 1_37 13Z1,1 O.OOb
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ENVIK_NMENTAL PKUTECI[DN AGENCY ban JU_ NU. _b3_

TABLE 5-5 EQUIPMENT NOISE I_PA;T
(toni'd)

EPA CRITc^_A

SIC CODE • _._l_ AVEkA&E FUR I_OU_rK¥ Nd DAI£S SPECIPIEd

EQUIP. EQUIPMENT NO.OF nEA_ ,.C. NU. OF PRIORITY Nu_m.
CODE DESCRIPTION UNITS LJ LJ PBKS, INUEX P,I,

175_ STA_A BANDER 3 o3.3 B_.9 3073 1270,_ O.OUO
18L_ TRANSFE_ CARRIE_ Z 91DO lO_,b 30?_ 11o5,1 0.00_
1&7_ TRI_MEK 1 95,0 _8,0 13318 llb_,_ 0,006
1762 RESAH-SPEC/ENCL 2 uO,u _o,_ 38_ 81_,0 0,00_
1731 NOULOERIEMCL 3 ol,3 _0,0 768 7bO,O O,OO_
Ib81 GREEN CHAIN CQNVY 1 Ib,O 70,0 _73bg 751,_ O,OO_
1_39 EOGEK 2 92,_ 93,Z IO_ 5U_,b 0.003
176b RESAH-SPEC/BNCL _ _0,0 _Z,_ 10_8 57_,6 0,003
1727 MQULDERIbNCL 2 o_,_ _,* 768 959,8 0.003
17_ RESAN-$PECIALTY _ _,7 97.9 _12 _IZ,O O,UU2
_82q QUAOBAH 1 V7,O 9#,0 _I_ _1_*0 O.00_
lblZ CUT-OFF SAW Z o_*0 _7,8 3d_7 50O.Z O.OUZ

.P'_ 1_22 HEAURIG _ 19,1 _*_ bLSO _99.8 O*OOZ
. ' lbb9 TRIN_EK 1_ _O,J _.I _O_3 _I.8 O.UOZ

1813 CUT-UFF 5AN J 99.3 101o8 1_Z_ _?O,W O,OU_
1_37 EDGE_ 0 OJ,O 93.2 3b08 _0,0 O,OOZ

1_0_ DEOAK_ER 7 ?b,_ U_,3 3330 k3_.8 O.UUZ
105_ RESAH-LAKGE 1 Z_,O 7*,0 I01_3 k_Z,1 O,OOZ
1819 GUT-OFF 3AN L Vb,O 9_,0 38171 37_,_ O,OUZ
1790 HOG L 9_.0 1U_.7 708 3o_.5 U.UU_

1817. CUT-uFF _AN _ /_.o UZ.g 5035 31U._ 0.001
1713 BACK. ONLY CONTR. 0 /b,U 7_,0 30ogb 30b.8 O,OOL
17d_ CHIPPERIENCL 3 1u3,3 IU_,U _L2 30L.0 O,UU1
18_b _ESAN-LAKGE _ _B,_ _Z,_ Z_o3 2_7.3 0.001
lb90 KILN _NAIN CONVYR 3 dB,O _°1 _b 2_b,O O.UUI
18§3 RIPSAH-SPECJALTY 1 _Z,U 9Z,O Zbb 2bb. O O,OuL
_851 RIPBAK-$PECIALT¥ 1 _,b 9_,0 _ 2_0,0 0,001
1783 CHIPPER 9 _O,O _3,0 Lo_oz 239,N O,_OL
102b HEADKIG 3 97,_ 9_,_ 15J7 21_,9 O,UOl
1638 EDGE_ • o_,_ 9).7 ZUZ9 213,3 O,U01
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E_VZRO_E_TAL PROTECT|OH AGENCY _ J_ _, 9_35

TABLE 5-5 EQUIPMENT _O_E _nPA¢_
(Cont 'd)

£PA _KIT_|A

SIC CODE _ 2_Z _VERA_E FOR I_DUSTkY ND DATES SPECIFIED

EQUIP. E_U|PNE_T _D,_F nEAh _.C. NO, OF PR|_kIT¥ HUR_.
CODE DESCRIPTION U_|T5 LJ LJ PER5, |NDEX P.|.

1751 5TAC_ _AND_ 3 79Jb _2.b _bB ZDbQ9 OeODZ
173_ _DULO_ 1 _>aD 95°0 ZSb 18o,7 O, OOl
17B7 HOGIENCL 2 VZJO 9L,O ?b8 176.3 O.OD3
lb_5 RESAH-LARGE 1 _JO 7_mO 5B90 i?>,3 O_OOl
_7_5 PLA_ER/E_CL l _3._ 93*0 I_37 IbO.7 O*_DZ
1710 PLANERIENCL _ ¥1_3 9b*_ 333_ 1Z9.7 O,OOl
1618 ¢UT-_FF 5AH 1 _,b 9_,0 2>b _9.3 0,0_0
183D GAnG SA_ 2 ?_,_ ??*b IOZ5 _,7 O,ODD
l?Zb RDULDEKIE_CL 2 7b._ 70,b 512 19,5 O,O_O
181b TRANSFER CAR_IER 2 lb,_ 7b*O i_8 3.3 0,000
_513 HHEEL GRINDER Z Zg,0 7_.0 35U7 I_0 O.ODC



ENVIRUNMENTAL P_OIECTION AGENCY _B_ JUB NU, 9035

'TABLE 5-6 EOUIPMENT NOISE CQNIRU_ PRioRiTY

THRESHOLD LEVE_ = 90.0 JoA
B-MR PERRI_SIBLE LEVEL • 90.0 _A
EXCHANGE RATE = 5 gtA

SIC RUDE = Z42 AVERAGE FuR I_GU_TRY NU DAIcS SPECIFIEb

EQUIP. EQUIPRENT NO,UE BEAN H.C° NQ.UF PRIORITY NURN.
CODE DESCRIPTION UNITS LJ UJ PER_, INOEX P.I.

171b PLANER/ENCL 1_ _2°o _,k Zdgq7 9fibZ,7 OoL08
ZTLL PLANER/ENCL L5 V_°_ 97,9 ZT_U8 0605.9 O°lL5
[702 PLANER L_ £12._ ilo,U 23:b3 blb_.q O,L07
_BS] GREEN _.AIN CONVY _ 95.J 97.3 l_bU6 _bb_°O O°O_[
iOZ3 .EAORIG 9 o3,_ b7.4 _U_b _37.9 0,077
Ib_7 RESAN-LARGE R _3°U 9b,2 L_095 _37_.1 O.O7b
163b EDGER _ _5,_ IO_._ 373d8 3939._ O,Ob8
L7_ CHIPPER L_ LU3°L LO/°O _o_b 2_o._ 0,0_
L_3_ EOGE_ 6 O5o9 9_,1 £_o3Z 2Z71.9 0,039
lb7Z TRIMMER 8 9_.0 9_._ 9q_b 21_5,_ 0,036

L_3_ GANG 5A_ _ ]0°_ 7g._ 3U_Tk _6Og. L O.UZ51627 _EAU_IG 3 _7°Z LO_.3 1_7 13L_,_ O.b_
lb?O TRIRM_R 11 o7,7 9_.9 3L_UO 93£,_ O.OLO
IUZ_ QUAO3A_ l _O.Q qo.o 309=6 92q.Z O,OiO
17b_ RESA_-$PECIALTY _ _o,) 103.1 10=03 73o.3 O,OL3
163_ EDGER Z _.5 _,2 LO_4 _?J.O O,OL2
17_ MOGIEMCL 2 9_.U 9b,N L3_ b7O.q O,OL2
17E_ RESAff-$PEGIA_TY 3 _.7 _7.9 _L2 51_,0 g,OO9
LO_N QUAU_AH L v7.U _7.b _L2 5L_.O 0.009
_TqO hOG Z 96.0 iOJ,7 lod *_,7 U,O07
[05_ RESAN-LARGE L /_°_ l_.O _L95 31_°Z O.OO_
1_51 RIPSAW-SPEC|A_TY Z _,0 _N.O _6 ZSo.O 0,00_
1853 RIP$AH-$PECIALTY L _°0 9LoO _ 2bb°O OoUO_
1787 HDG/_NC_ 1 9L°O 9L.O ?oh Z_O,2 O,UU_
LbZb HEAORIG 3 _7,_ 99,_ L_7 221._ 0,004
178_ GHIPPER_ENCL _ LU_._ L39°_ _LZ 179,9 0.003
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?%
ENV_kONM_hTAL PRJ_ECT|OH AGENCY _ J_ NU, _6_

TABLE _-6 EOUIPMENT NOIS_ CONIR0. PRIURJ[r
(toni'd)

THRESHOLD LEVEL - 9D,D }_k
8-HR PERMISSIBLE LEVEL • 90.0 J_A
EXCHANGE RATE = _ U_A

SIC CODE = Z_2 AVERAGE FUR INDUSTRY hd DATES SPECIFIE_

EQUIP. EOUJPME_T _O._F nEAq _.C, HO,_F PRIOKITY NURM,
CODE DESCE|PTIDN U½IT$ LJ LJ PE_S. |NDEX P.I.

ITID PLANERIENCL _ 91,J 9o.k 33_1 167.8 O.O0_
165o RESA_-LARGE _ 16.0 7_,0 _bVO Ib_.b 0.003
X71_ PLANEK/ENCL E _3.0 93,D E_7 X_7._ O.O0_
ZbZZ CUT-OFF SA_ _ _.0 uZ,B 1_0o0 107._ O.OOZ
1682 GREEN CNAZH COHVY lb Oh.> 9L.O 7_37 7_._ O. OOZ
1713 BACK, ONLY COflT_, O 7b.O 7_,0 97_5 59+0 O,OOE
1613 CUT-_FF SA_ 3 _9,3 101._ _LZ _.1 0.001
1619 _UT-UFF SA_ L V_,O 9>.0 130b0 b3,9 O.OOI
17bZ AESA_-SPECIENCL 2 _.0 VO.8 9l_b _V.5 0.00i
17_ DRY CHA[N CONYEYR IO _b,9 bq,b 79_7 2_.b O.OUO
16B1 GREEN CNAI_ CONV_ _ Zb.O #o=0 7_b7 kOoB O, OOO

i
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TABLE 5-7

_iST OF GEnErALIZED EQUIPnENT CO_ES

CODE b=G[_ E_b GEHERAL OESCRIPT[JIt

lbO0 lbO0 ZbOg DE_ARKEk
1610 lbLO lbL9 CuT-OF_
lbZO lbZU IOZ_ NEAOKIu
L6Z9 IbZ9 1b.3 EDbER
lb_ lo_ lbb3 RESAN/LAK3E
165_ 16b_ 187_ TRINRCK
lb79 1e79 168_ GREEN _hAIN
108_ 1be5 lb87 KILN
Ib88 1588 Ib98 KILN &MAIN
Zbg9 1099 1723 PLANER
172_ 17Z_ 173_ M_UL_E_
1739 1139 17_0 DRT C_IN
17_7 17_7 17_8 RAIL CAR LOAD
17_9 11_9 175_ STACK _AN.ER
1759 1769 177_ RESAN/_PEEI_LTT
177b 1170 177U CUNVEYuK/_cN
1779 1779 17_4 _LPPE_
178_ 1765 1791 HO_
1792 1792 1797 PDHERHt;USE

f_-_ 179_ LIg_ _79g 5ABRILL UFFIEE' ZEO0 ldOO 1807 FORKLIFT
1808 1_0o 1809 L_ CA_IE_
1810 1010 181_ LOflEEK CAKR|EK

1813 1o13 1818 TRANSFER ;ARRI_K
1819 1_L9 18_7 _UADSA.
182_ LoZ8 18_7 GANG _
18_ 18_8 1867 RIP SA_/S#ECI_LTT
18_o 1_b8 18_9 SIURAG¢
1870 1_70 1871 _A_EME_T
187Z 1_7Z 1873 nACMINc S_UP
187_ 1_7_ 1875 CARPEN_T S_OP
187b l_Tb 1877 E_ECTKIC SHOP
187_ 1_7_ 187_ PIPE _UP
1880 Logo 1881 FILERUu_
18_2 1882 18_3 NEGHANIC SHDPIGAKZGE

..--,)
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ENVIRONNENTAL PROTeCTiON AGENCY 8BN JG> NU. 9_35

TABLE 5-8 EQUJPRENT NUISE IMPA_T AVERAGES

EPA CR|TEKIA

SIC CODE = 2*2 AVERAGE FOR INDUSTRY NQ DATES SPECJFIEU

EQUIP. EOUIPRENT NO,OF _EA_ R.C. NUoOF PRIJR]T¥ NUkM,
CODE DESC_IPTION UN|T_ LJ LJ PEGS. INDEX P.l.

Z699 PLANER _b 98.3 IOZ.O 31230b 3687.._ 0.1_7
168_ KILN CHAIN b_ _b.7 9£._ 175_5, 27287.2 0.13L
1620 HEAORIG 2, US.Z 90°0 118338 2Zbb8.O 0°Z09
2739 DRY CNAZN 20 8b,g >9.2 77110 Z_03**7 O.UUb
1800 FORKLIFT 9 _b.b 90.Z 366d7 163>_.b 0.0Z9
lbb_ TRIR_EK 33 88.b 96ol Z123>5 151_Z.1 0.073
16?9 EDGE_ 2_ _7.b 90.1 199_7 I_3Zg.Z O.O_
1679 GREEN CHAIN 20 07.7 91.9 158033 13802._ O.Ob6
16_* RESAHILARGE 1. =6.g B_.* 78o_7 6130.0 0.029
1810 LUNBEK CARRIEK 0 Oh°* 87,8 £7077 fi20>._ O,UZb
l?qE PORERHQUSE _ g_,_ 9L.2 973_ _597,_ 0,022
1600 DEBARKER 17 _6.0 8Z.B 21516 _138.0 0o020
1619 _UAUSA_ 3 9N.O 9**0 _6038 33_>.1 0=016
IB26 GANG _A_ * 7b°o 70.b 790>0 3387,_ O.OLt_'.
1799 RESAH/SPECIALTY Z_ 9_*J 9>°b 91997 3_o_9 O*OZO
1779 CHIPPER 30 _.9 10d.7 3_Lb 31*0._ O_Otb
177o CONVE¥OR/GE_ 5 87,e 9O,9 93_B 2737,b 0_013
178_ HOG > _5.1 100._ _0¢19 1920.Z 0,009
1610 CUT-OFF 16 0_,3 93,Z _35L3 1701.8 O.OO_
172. NDULDER 10 >0,_ 91o7 2306 1536°0 0,007
17_9 STACK BANDER b o1°2 _3°9 38,1 1_77,3 O,O07
_6U_ K|LN 7 >_.b 8V.b 3_o5 132_.0 O°OO6
1_13 TRANSFEE CA_RIEx 3 Oo.O 101.b 3o_O 11OB._ 0.006
186b RIP SAN/SPECIALTY * >U.O B>.O _12 512.0 0.002
1_08 LOG GARglER 1 90.0 9U.O Zfib Zflo. O 0.001
LTq8 SARR_LL OFFICE L ?O,O 70.0 7_6 q°_ O°ooo

, 5-I_
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EN¥1_UMHENTAL PRdTECTION AGENCY O_N JU_ NU, VO3_

TABLE 5-9 _QULPHEHT NU1SE CONTkOL PR_Oxlrl AvERAGeS

THEESHOLD LEVEL • 9_,0 3_A
8--HR PERMISSibLE LEVEL = 90,0 _bA
EXCHANGE RAIE - 5 u_A

SIC CUOE = _NZ AVERA&E FUR INUd_TRY NJ DALES _PECIEIE3

EQUIP. EQU|PNEN/ _O.QF _A_ N,C. RU, UF PRIURIT¥ NOKN.
COOE 3LSCRIPTION UNITS LJ LJ PEK_. iNDEX P.l.

Ibg_ PLANER _b 98.3 LO_oO g_Zl 2261_.7 0°3_0
LbZg EDGE_ 2b o7,b 9o.1 blab3 68_,2 O.IL9
ibZO _EAUKIG 2_ ob,_ _0.O _TL_O 597_,_ O.ZO_
Lb*_ _ESAN/LARGE l_ Obo_ U_,_ 353_3 _8OL,9 O=Ub_
1679 GREEN CHAIN ZD 07.7 9L°9 2uooO _?bO,b O°O_Z
1b0¢ TRINNER 33 _8.) _.1 _17_1 30go,_ 0,05¢
1779 CHIPPER 30 _,9 L0_°/ 5032 2_0bo7 O°U_5
1_2_ GANG SA, _ IO°o Io,_ 30_7_ 1,o_°1 O°0Z_
1819 GUAUSA_ 3 _.U 9_.0 3L_V_ 1_30.Z U.OZ5
_7B§ HOG _ 95,L 10U°_ 153b* 13(_._ O,OZ3

/.-_ 1759 kESA_/SPECIALTY l_ _°_ _o,b ZO/_O 1279°_ 0,O_Z18_0 _|P SAH/_PEC_ALT¥ _ o_,u Uo,_ _ bLZo0 O°UU_
L77b CUNV_YUK/GEN _ o7,_ 9U,9 30i_b 37_°b 0,0_7

LoZO CUT-uFF lb . o_,J 9J,_ 2bo_2 ZL_,O O,OU_
L739 DRY CHAIN 20 O_.O _,Z 7_7 ¢1*b 0°000
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Report 4535 Bolt Beranek and Newman Inc.

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

equipment classification which includes the equipment types list-

ed in Table 5-7. Thus each result Is an average over several

equipment types in the same general classification. Note that

for some categories the number of personnel affected by the

general equipment type can sometimes exceed the total industry

population. This Is because more than one equipment type from

the same general classification affects the same portions of the

population, resulting in some personnel being counted more than

once°

As a demonstration of the capability of the computer model, an

example showing the effect on personnel noise exposure Impact, of

specified amounts of noise control for some given equipment

types, is now discussed.

C"
A list containing equipment types to be treated and the amount of

noise reduction to 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 noise reductions on the equipment average noise

levels is included 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 equip-

ment types. The background noise levels are no_ averaged with

the equipment noise levels for the generalized equipment categor-

ies. The first column in each table contains a four-dlglt equip-

ment code and the second column contains a 17-1etter general

description of the equipment or background type or classifica-

tion, one llne of table for each equipment type In Table 5-11 and

one llne for each general equipment classification in Table 5-12.

The third column Indisates the number of noise measurements we

have for the particular equipment type or classification.

Columns four, flve and six are, respectively, the mean noise

5-16 i



TABLE 5-10

iNPuT M_JSE REDUCTIUN DAIA

EACH _IN_ SHSSS TME _UISE KEuuCIIUN
SPECIFICATIONS FOR A _ANG_ OF EQUIPMENI CUu_S

COOE FOR COUE FOR NOISE
BEGINNING OF KAN_E ENO OF RANGE REDuCTIdN

1099 1723 lO
£029 10_3 7
1620 1o2b 5
IO4_ /b63 9
1679 L68N 9
16b_ LoT_ 7
1779 178_ LO

, I
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ENVIRONMENTAL P_UTECTION AGENCY _BH JOb NU. 9D35

TABLE 5-1l EFFECT DF EQUIPMENT NUIS_ CDI_TRUL

BAC&GROUND AND EQUIPMENT NUISE DAT& AVERAGES |.EOJ

SIC CODE = 2_2 AVERAGE FOR INUUS/RY flu DATES SPECJFIEU

EQUIP. EQUIPMEMT NU, OF MEA4 LEg (D_A| NOISE RED.
CODE OESCRIPTIUN SAMPLES uEFDkE AFTEK (USA|

1702 PLAMER 1£ 11Z,6 102._ 1050
173> MUULDEH _ 103.5 103.5 0,0
178Z C_IPPER/ENCL _ 103.3 93,3 10,0 i
178_ CHIPPER lb 103,1 93.1 10.0
1763 RESAW-SPECIALTY _ 10o,o 100,0 O,O l
1613 CUT-UFF SAW _ 99,3 99,3 0,0 i
1781 CHiPPER/ENCL Z 98,0 88.0 10,U !
1790 HUG _ 9o,0 9b,O O.U
1ha7 _EADRIG 3 97,7 92°7 5,0
l_Zb HEADRIG 3 97,3 92.3 5.0
18Z_ _UAOSAH 1 97,0 97,b O.O _ :
Z?b4 KESA_-$PECIALTY _ 9b,> 96,> OoO _ .
17B0 BAC_/CH1PPER _ 9b,3 _7.? _,b
16_5 _ACKIKESAN > 95,_ 41,_ 6.0
lb3b EDGER 4 9_,_ B_,_ 7.O :
1683 GKEEN CHAIN CONVY _ 95°3 90,3 9,0
1619 CUT-OFF SAN 1 95,0 95,0 O,O
lb69 RESAH-LAKGE • 9b°O 90.0 _,0
167_ I_IMnER 1 95.0 _B,O 7.0
1739 MUULOER l 9_,0 95.0 O.O
178_ HUGIENCL 2 9_,0 9_*0 0.0
18Z3 gUAOSAH 1 95,0 9_.0 O,O
18Z9 BACK/GANG SAN 2 q_.O g4** O*b
l?bB RESA_-SPECIALT¥ 3 94,? 94,7 0.0
1709 HUG 3 94,7 94.7 0.0
1767 RESA,-SPECIALTY Z 9q,5 94*5 O*O
1711 PLANERIEN_L 1> 94,2 _4,2 10.0
lblB CUT-_FF SAN 1 94,0 94.0 0.0
_820 _ACKIQUAD SAH 1 94,0 9],4 O.b
1851 RIPSA.-SPECIALTY A 9_,0 9_.0 O,O
1630 BA_K/EOGER 9 93,_ _7._ 5._
1621 BACKIHEADRIG _ 93.5 89,Z 4.3
1647 K_SA_-LARGE _ 93.0 88.0 5.0
171_ P_A_EK/ENCL 1 9_,0 _3.0 10.0
I?_b P_AN_/ENCL I_ 92._ 82._ LO.O.
1700 _ACKIPLANER 9 qZ+b _3.0 8._

E_GER g 9Z,_ 0_°_ 7,0 _\e1539
167Z TKIMMk_ _ 9_,0 85,U ?.u
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_NVIRDNNENTAL PRUIECTION AGenCY _5N JOb NU, _b_

TABLE 5-ii EFFECT OF EQUIPMENT N01$E CO_TKJu
(Cont'd)

BACRGkOUND AND EQUIPRENT NurSE DATA AVERAGb3 (L£QI

SIC CODE • Z_Z AVERAGE FOR INOUbTkY NU DALES SPECIFIED

EQUIP, EQU|PMENT NO. 0F flEA_ LEO (DUAl NOISE kEO,
CODE DESCRIPTION SAnPLES _EFJKE AFTER tUBA)

1725 BACKIMOULDER L 9Z,O q2,o O,g
1853 RIPbA,-SPECIALTY L 9_.0 9Z.O O.O
1710 PLANER/ENCL ¢ 91.3 3L.3 gO.U
_b71 TKIR_R ¢ 9_,C 36*0 7,0
1760 BACK/bPEC RESAN 3 q_.O " 90.L 0°9
1787 NOGIENCL £ 91*0 91,0 O,0
1315 TRANbFER CARRIER _ g_,0 9100 000
lbb_ bACR/TRINRER Ia 90.b 3_,¢ b,_
ib_ RESAn-LAKGE L qO.O 35,0 _°0

- " 17bb RESA_-SPECIENCL £ 90.0 90,0 0,O
17d3 C,IPPER _ 9O,O 30,0 1O*0
1822 QUADSA_ _ 93,0 90,0 O,O
1371 UACRI_A$£RENT iI UD,I _5,i _.U
Ib35 EuGE_ _ _o.) bl.) ?.u

lb_= RESA,-LARGE _ _U._ _3°b 5.0

lb9_ KILN CHAIN CONVY_ # U_._ U_.N O.O !
lbDb K_LN CHAIN CONVYK _ 3De0 b_._ O,U
17_2 RE$AH-SPEC/ENCL _ _°0 38.U O.O

lb7O. _K|flNER 11 b7.7 30.7 7.0
lbOl _ACK/UEBARKER _ bi._ 87.2 0.3
17g_ PUNE_OUSE _ _T°_ 87._ 0.0

17'2 DRY C,AIN CDNVEYR i_ _b*9 3b°9 0,0
180_ FORKLIFT _ 3b,O U_°O 0,O
1882 GkEEN CHAIN _UNVY _ UO.b UL,b b,0
IOg0 KILN CHAIN CONVYK L7 Ub°_ 80°_ 0,0
179b PUWERNUUSE _ Ub.3 80.3 0.o
1009 TKIfiRbR la _b°J 79.3 7,0
1695 KILN CHAIN CO_V_K _ e_.2 d_._ o.0

ib3b EDGER b U5.9 73,9 7,0
169_ KILN CHAIN CONVTR _ 3_._ 39°_ 0.0

1691 KILN CHAIN CDNVYK I_ bS,_ Ug._ O°C
17_1 DRY G_AIN CONVEYR i_ 3U._ 8_.Z O.U
L_IZ _QI-O_F SA_ _ u_.o uS,o O.0
1793 _CKIPU_ERHOUSE 3 3k,7 U_.7 O°G
1727 R_U_DUR/ENCL Z _._ 3_°_ 0.0
IB_ _ACK/TRANSFER R_ L u_.O _3.0 L.U

"_'_ I_9 fiACKISPEC RIP,AN L b_.O o_.U O.U
_ 1350 RIPSA_-SPECIALT_ L _.0 U_.U U°U
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ENVIRDNRENTAL PROJECTION AGENCY _BN JOB NU. 9_J_

TABLE 5-11 EFFECT GF EQUIPm£NT _UI_5 CUNIgJL

(toni'd)

BACKGROUND AND EQUIPRENT NUISE DATA AYERAUE5 (.EG]

SIC CODE = Z42 AVERAGE FUR I_DUSTkY N_ DARES SPECIFIED

EQUIP= EQUIPRENT NU, U; MEA_ LED (_A) NOISE RED,
CODE DESCRIPTION SAnPL_S _EFJRE AFTER |DBAI

lb8b BA;K/KZLN_CNTL RR b U3,7 U3.6 OaZ
lbB9 _ACKIKILN CHAIN b U3,7 8Z,9 O.b
1637 EDGE_ u B3, b 7b.b 7.0
1687 _ILN 7 _3. o 83.0 0.0

17bZ STACK BANDER 3 83,3 83,3 'O.U-
Ib23 HEADKIG 9 8_*2 7_.Z 5,0
1680 BACK/GREEN CNAIN 7 b3,1 7B.9 4.3
1799 BACK/UFFICEI$AWML 1 bJ, O 7o,1 h.9
1693 KILN CHA|N CONVYR l_ U_,9 82,9 O.O
_7_0 BACK/URY CHAIN b B_.b 8l.O l._
1B_2 RIPSA'M-SPECIALTY L _Z,O 82.0 O,Q
1731 M_ULUER/ENCL 3 81,_ 81,_ O.O ,/"_b
IBB1 BACK/FILEKOOR _ 8£,Z 70._ _.7
_b2Z HEADRIG _ 79*2 7_*1 5.0
1513 NMEEL GRINDER 1 79,0 79.0 O,O
1751 STAC_ BANDER 3 79,0 7q.O O.O
1803 DEBA_KER 7 7_,_ 7_,3 O=O
1B31 GANG SAN _ 7B,O 7_.0 O°O
181b GUT-gFF SA_ = 77, b 77._ _.U
172b flUULDER/ENCL _ 70,_ 7o.5 O.O
2713 BACK, ONLY C0NTR, 0 7b,U bTaZ ban
1681 GKEEN CHAIN CUNVY 1 7o,0 71.0 5.0
1Bib _KANSFER CARRIER L 7b,U 7_,0 0.0
2617 CUT-uFF SAW 4 75,_ 7_*_ O.O
1830 GANG SAN _ 7_,5 ?_*b O*O
_bO_ _AKKER ? 75._ 7_.4 O*O
1877 BACK/ELECT SHOP L 7b,O 7_,0 O.b
1879 BACK/PIPE SHOP _ 75*0 74,0 0,_
16_4 RESAN-LARDE 1 74.0 bg.O §*0
16S_ RESAN-LARGE Z 74.U 09.0 _.0
lbSB RESAH-LARGE 1 74.0 bg.O _,O
1659 RESAH-LAKGE 1 74,0 b9,O b.O
ZbO7 DE=AKKER _ 7_.0 7Z=O O.O
1873 BAC_IRACHINE SHOP ? 7h9 71.3 0._
_BB3 BACK/flEGHANIC SHP ¢ bT,_ bT._ O,O
1bOb DE_ARKER 1 b>*O bg*O O=O
1889 8ACKISTDRAGE 1 bb,0 Oh,0 O.O .'_.
1BTb bAC_IGARPNTR SHOP £ b_*0 OS*g O,_ '_'
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ENVIRON_E_TAL PRUTECTLON AGEhCY _gN Jb_ _b, _bJ_

TABLE 5-12 EFFECT 0F EQUIPMENT M01_£ C3_TkJu

EQUIPHENT NOISE DATA A¥=RAGES {LEQ; GEM=RALIZE_

SIC CODE = Z_2 _VERAGE FUR 1_uu_tgY NO DATES SPECIFIEU

EQUIP. _QUIPMENT HU. _F ,EA_ LEU {DbAI NOI_E RED.
CODE QESCgIPTION SAnPLES uEFJRE AFTER (USA|

1779 CHIPPER _J 96.9 88.g LO.U

lbg9 PLAN_K _b 9b._ bB._ _0.0
1785 HUG = 99.1 95.£ O.O
1799 R=SA_/SPECIALTY 1_ 9_,S 9_.3 0.0
1819 QUADSA_ _ 9_*O 9¢.0 O.U
180_ _UG CANNIER 1 gU.O 90.0 O°b
lbb_ TK|MRER ]J 0_._ _I°_ 7.0
18_b RiP $aH/SPECIALTY _ 06.0 O_.O 0.0
_77b CUNVEYORIGEN _ o7.o 87.m 0.0
1079 GKEEN CHAIN 20 87,7 82.7 9.0

W-'_ 1b@9 EUGE_ 20 67.o 80,o 7.0
"_" _TZ_ RuULU¢K [0 =6._ _b°O UoO

179_ Pu_EknOuS£ b _b.o 86.o 0°0
_600 FU_K_/FT 9 06.o 80,b O.U
lb*q RESAMtLARGE lq d6,_ _ItZ _.U
1739 0_¥ C_AIN _O _6,0 8b,O 0.0
1813 TKAN_FER CAR_IER _ _b.O 80.0 O,O
1688 K|LM CMAIN oo Oh.7 8b.7 U.G
181b, LUflb_K CARRIER • Ob._ 8_.q 0.b 1

lb_O _ADR|G 2N bb.Z 80.2 b.O

IblO CuT-0FF lb _,_ 8_.3 O.0 i
1085 _i_ 7 o3.b 83.0 OoU
17*q STAC_ 8ANDE_ b 8L._ dl.Z O.U

_8_B GANG _AH N 76. d 7b°U 0.0 _!
lbOO DmBA_ER 17 7_,U 7b.O 0.0
17,7 RAl_ CAR LOAU 3 72.7 72.7 0.0
179_ SAWMILL OFFICe l 7U.U 70.0 O.O

©

[
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ENVIRONMENTAL PKUTECT]DN AGENCY _N J_ N_, go_

TABLE 5-13

EFFECT QF NOISE COHTROL ON PERSONNEL eXPOSURE AVERAGES

EPA CRITerIA

SIC CODE • 2h2 AVERAGE FUR INDUSTRY NO DATES SPECIFIE3

--- LEVEL NE|GHTED POPULATION ---
JOB JOB DESCRIPTION NO.OF BEFORE AFTER CHANGE

CODE PERS. MEAn H,C° MEAN H.C, MEAN H.E°

173 GRADER/PLANER BILL 1_d37 92313 L213d2 £223b 3dU�b 70087 _2_ob
211 NILLNRIGHTIGENERAL 1_D9_ 855_7 L11593 _0789 852_1 _5778 _0352
168 PLANER SET-uP NAN 3329 798_3 ZOO7o_ 37173 518_8 _2o80 _9_23
167 PLANER UPERATUK 717_ 786£0 11189_ Z15O3 k1598 5bO_7 7025_
175 DRT CHAIN PULLER 23321 52_07 ZOO�IS b1360 99o_1 10_7 1279
228 ELECTRICIAN5 lObOb _9b?9 7fibril _b?OO _02bb 32899 3blbb
1_8 TRINNER OPERATOR 9_79 690)8 93581 ¢386_ 39538 353_7 5*UZO
151 GREEN C_AIN PULLER 7_3U _3b_ O1371 ElbOb 33875 _19_9 27_97
202 FORKLIFT OPERATOR 1_507 .19o0 7505_ .1317 7*b03 bo3 *_1
13_ EDGER OPERATOR b_07 3b_Ob 86772 L18_8 _3823 2_hflO _31k9
L37 CHIPPER _PEKATU_ _30k 33_ _5072 129£7 19o_8 20899 25_"5
ZIZ NILLHRIG_T/SAHRILL 38_3 2BeJ9 31331 /SOTD 19192 13709 1_._
101 SARHILL SUPERVISOR 3328 231_ Zb3O_ 1_0_2 lbo13 100_0 859_
lfi_ STACKER-GREEN 7_7_ 20_1 flOl_h A971_ A9818 1127 3_o
IZT TAIL SAHYE_ 1793 200_8 328d0 11983 2Z136 BD?5 107_2
213 NILLHRIGHT/PLANER 1792 20009 25783 7589 11_15 12_19 1_3b7
1_0 RESAN OPERATOR 3079 IOU_7 Z3boO 9_8o I1993 9399 10717
lk_ LU_ER _IVERTER 1792 171¢o ZLODo 951_ 12177 7712 b829'
251 CLEAN-UP _ANIREGULAR _bO 15517 Z0817 7¢_ 9522 9_3 11195
_38 HOG OPERATOR 1938 lfi8oZ _D12o IZ?_b 17909 3117 2821
1Ok PLANER SUPcHVIbOR 2961 lflB£U /BOb7 5293 bZ21 9535 101*b
266 POffERHUUSE UPERATOR 4511 1_05 2_357 L_bofi 2_357 1 0
233 CARPENTERS 20_9 13_73 151_b 7_9 9007 598_ 5539
101 LUNBER CARRIER OPER 9125 117_7 LBBD_ 11797 10_0_ O O
2_5 OILER 193b 11590 133b_ 7bo_ IL1_? 3_32 22_
_23 SA_TER f189_ 11140 21a_7 _bb9 @_0 55_1 119_?
155 STICKERNAN-GREEN _355 109_9 Z7?Z_ LOfiOJ 27976 _12 195
_91 SPECIALTY KESAN OFF8 I180 1030_ 1h2_9 LOOTb I_ZIZ 218 ?_
Ebb HELPER 2961 88_3 13U07 9949 11_9_ lo97 131_
219 MACHINISTS _868 85_1 871o 5_09 bb_l 3_9 320_
l_fi GREEN C_AIN OPERATOR Z_l? 817_ 15571 Z789 7_21 fi_93 8190
161 UNSTACKER-DRY 1793 BUlL 11610 7keb 1_133 9k5 --52_
2_k FILERS o91b 71_O 17_9 18o_ _011 5908 11_79
190 SPECIALTY RESAH OPER 102_ 7_92 12390 ?3bh 12323 _26 7_
182 TALLYME_w _098 60_I £bA79 6309 1bS_B 902 -79
_b5 LABORER _79g 6779 873_ 3950 0£_7 2U13 Z_
_17 DECK SCALER 102_ b_o5 88_3 51_v 7_3 _9_b _,,_,0
1_9 TRANSFER _PERAT_R 1_80 69_0 d7777 bflZ? 27773 _3 *
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ENVI_U_NENTAL PROTECTION AGENCY B_ JO_ NJ. _o3b

TABLE 5-13 [ContVd)
EFFECT OF NOISE CBNTkUL ON PERsONnEL EXPOSURE AVEkAGE$

EPA C_ZTE_IA

SIC CODE - ZqZ AVERAGE FUR LNOUSTRY h_ DAT_$ SPECLF|ED

--- LEVEL _E[GHTED POPULATLUN ---
JOB JOB DESCR;PT|UN NG.OE U_PORE AFTER CHANGE

CODE PER_, MEAN N,C, MEAN H.C. MEAN M.C,

12B QUADSAN TALL SAWYER b12 OZU2 b20< oZU_ oZO2 O 0
[_3 UNSCRAMdLE UPERATOR 1280 5o93 qZib 231_ q525 367U _7_L
162 UNSTACK=R PULLER 2olo fi_d3 £37q_ b337 13o29 10o LZO
17q BANDER OPERATOX 230_ _tL7 flZO_ ZbOg 3/ON 1q37 1_9_
262 CLEAN-UP MANJDUHM TM 20_ kObb fiLL3 3bku 5_95 _7 51_

133 SLAB BOARD PULLER 5L2 39¢4 _Zq_ LqL2 LoOq 2_L2 2=39
238 PIPE-FITTErS 768 3_L8 _Zq7 Z_33 Z9_? 1q0_ 1300
120 CUT-OFF SAW DP_NATOR _12 3LU9 3_o_ 310_ 39b_ O 0
&o3 GRA=ER/ 0_TLNG ¢HAI= 7b_ 3U O _2L bob qH37 qM_ 97N
[bO KILN OPERATOR 28[7 Zb09 bTq? E_ 0705 110 _

_": 181 CHECKERS _537 2339 4277 £kO_ _e7L _ _00
• IB_ RIPSAW UPEHATOk 25b 23L3 2JL= 231_ 2313 g O

lqb MOULDER FE_ER 768 2_o6 JbOq _Uo 3ob_ O O
l_b R_PSAR UFF=cA_ER Z_O I_L Zo_L L0_1 L_5_ 0 U
11_ DEdARKE_ OPERATOR _dbo 17_ BbO_ L7_2 _o02 O 0
156 UNIPAC OPERATDK 5L2 [397 2BTq 1397 _27_ 0 O
21b SHOPNANIGENEAAL 250 10_0 12Jq 3bo b83 072 b_L
111 LOG CARN_E_ OPEN 512 9<L 9_L _21 921 O O
197 MOULDER BFP_EAKER 708 71L 3_q 771 3_4 O O
_31 GANG SAd OPERATOR L025 2J_ _o _0_ _Sb 0 0
207 RAILCAR LOAUER 3332 O 131o O L31_ 0 U
223 MECHANICS _9_ O U 0 O 0 O
107 POND SORTER 1637 O _ u O 0 0
ZOO LOG SORTER 512 U U O O O 0
217 WELDER _56 0 U O 0 0 O
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level (Leq dBA) before noise control, the mean noise level

after noise control and the difference between the two. Note

that background noise levels are not reduced by the same amount

as the equipment types which dominate them. This is because more

than one equipment type contributes $o each background level.

'lhe effect of the specified noise reductions on the personnel

noise exposure impact is shown in Table 5-13 for EPA criteria and

Table 5-14 for 0SHA criteria, Only results corresponding to

Tables 5-3 and 5-4 and representing personnel categories

subcategorles with flve-dlgit codes are not shown to avoid

uruneoessary detail. The effect of the specified equipment noise

reductions on the equivalent elght-hour sound levels (Leq(8))

are shown in Tables 5-15 and 5-16. In Table 5-15 Leq(8) is

calculated for each personnel category using EPA criteria and the

results in Table 5-16 are calculated using 0SHA criteria. Again

results for personnel subcategories (wi_h 5-dlgit codes) which
make up the personnel categories shown in Tables 5-15 and 5-16

are not shown separately here, but they are produced by the

computer model. A summary of the results listed in Tables 5-13

to 5-16 appears in Table 5-17 for EPA results and 5-18 for OSHA

results.

The equipment noise impact following the implementation of the

specified no_se reductions is shown in Table 5-19 for EPA

criteria results and Table 5-20 for OSHA criteria 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.
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ENVIRONHE_T4L PduTECT|DN AGENCY _UR JU_ NU. _o3_

TABLE 5-14
EFFECT GF NOISE COMTRUL ON PEX_UN_EL _xPUSdRE AVERAGES

THRESHOLD LEVEL = 90.0 JOA
8-MR PERMISSIBLE LEVEL = gO.O )BA
EXCHANGE RATE _ UBA

SIC CODE = Z_2 AVERAGE FUR |_Uu_TRY H0 DATES SPECLFZEU

........ UAILV NOISE DU_E .......
J0B JOE DESC_|PTION NU,UF bEFURE AETEA CHANGE

CODE PERS. MEAN N.C. MEAn deC. REAM N.C.

168 PLANER bET-UP MAN 3_19 7._ 12.Z_ 1.00 Z.87 5._0 q.*J
137 C_IPPER OPEKATUR _30_ 3.U0 _._ O.b_ 1.10 2.J_ 3._*
128 QUAGSAN TA|L SARYER _12 2.oq _.b_ 2.0_ £.66 0.0 U.O
127 TAZL SA,YE_ 1793 2._0 5.71 1._3 Z.8_ 1.¢3 _.o_
167 PLANER UPERATDK 7175 2.u_ 3.30 O.Od 0.2_ 1.9, 3.1_
1,_ LU_ER 0I¥=KTEK 17_Z 1._ 2.30 U.?_ 1.0_ 1.01 1.31
185 RIPSAW UPEkATOR 2_o 1.1_ 1.7q 1.7_ 1.7_ 0.0 0.0
138 HOG OPERATOR 1530 1./1 2,_ 1.2_ 1.92 0._8 0._

--_ 213 HILL_[bMTIPLAHER _792 1._ _._ O.z7 O._b 1.17 1.0_
133 $LA_ 8_ARD PuL_E_ _12 1._1 1._o O.UO 0.0 1._L 1._6
18_ R[P3AR OFF_EAKER 200 1._2 i._ 1,32 1.3_ 0.0 _.0
_ M_EL,RJb_TI_ANR_LL J_3 _.A7 1.=: 0.19 0._3 0.9_ 1.05
173 GRADER/PLANER fl[LL 13037 1.L5 1._ O.OU 0.03 1.1_ 1.53
Z_5 OILER 1_30 1.1_ l,Jo O._q 0.78 0.72 0._O
191 SPEG|AL_¥ RESAN OEFB 12_0 1.11 2._9 1.01 z.zg 0°10 _.10
190 SPECIALTY RES_H 0PER LOZ_ l.u_ 2._ O.91 _.87 O.IZ 0.1_
101 5A_MZLL SUPERVISOR 3328 1.u3 L.Ia O.Z_ 0°_ 0.oL 0.09
Z]] CARPENTERS 20_g 0.9_ 1.U_ 0.1_ 0.3_ 0.Tb O.70
E_0 RESAH OPERATOR 3075 0._Z I.Z_ U.o0 O.b_ 0.91 O._q
10_ PLA_ER $UPENViSOR £bbL O._2 1.07 0.1_ 0.17 0.7o 0.90
211 MI6L_RIGMT/GENERAL 1_095 0._1 1.1_ 0.11 0.50 0.79 O.b9
117 DEC_ SCALER 102_ O.aO 1.01 0.0_ 0°bl 0.77 O.OU
191 GREEN C_A[H PU_LER 7_30 O._b 1.5_ O*_3 0.57 0.,3 1°00
22_ ELECTRICIANS L050b 0._ 0._ O.Oo 0.32 0.70 0.O_
2_1 CLEAN-UP NA_/REGULAR Z_bO 0./_ 1.0J 0.£1 0.23 0.ol U._L
159 TRANSFER OPERATOR 12_0 0.71 b°I_ U.71 o.15 O.U u.0

13_ EDGER OPERATOR _07 0.o7 3.]6 0.00 0.9_ 0.07 Z.3o
238 PIP=-FITTE_$ 708 0o_ 0.59 0.10 0.31 0.3_ 0.2_
163 UNSCRAMBLE 0PEkATOR IZEO 0._3 l._o 0.00 U.O 0._3 1,20

Zb5 LABORE_ 1792 0.)2 0.07 0.I_ O.Zb 0.3_ 0._I
216 SHOPMANIuEMERA_ _50 0°_ 0._1 0.00 O.Ib 0._ O,3o

168 TRIMMER UPERATUR _Tg 0._i 1.7_ O.OU O,0_ 0._i 1.77
ZO_ HE_PER Z_OI 0._o O.oJ 0.11 0,5b U.Z7 0.2o
120 CUT-0FF SA_ UPERAT0k _12 0._ 0._ 0.3o 0._2 0.0 O.O
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ENV|RONRE_TAL P_O]ECTION AGENCY _UN JO_ NO. _b35

TABLE 5-14 CCont'd)
EFFECT OF NOISE CONTROL ON PER>ON,EL 6APGSUKE AVEkAGES

THRESHOLD LEVEL = 90.0 _A
8-HR PERMISSIBLE LEVEL = qU.O _oA
EXCHANGE RATE = 5 O_A

$IC CODE = _2 AVERAGE FOR INDUSTRY NU DRIES SPECI_|Eu

........ DA|Lr NO=$E DOSE ......
JOB JOB OESCK1PTION mg.gF BEFORE AFTER LHAN&E

CODE PERS. REAN N.J. REAN N.C. REAN NeC.

2|9 NA;H_NJ_T$ _Ub5 O.d5 O.Z_ 0°00 0.0_ 0.17 0.17
196 ROULDER FEEbER 7oU 0._3 0°1= O.L3 0.13 0.0 0.0
179 BANDER UPERATOK Z30_ 0._1 O.L3 0.00 0.0 0.11 O.Z3
lb1 UNBTAC_ER-Dk¥ 1793 O.Ub 0.9£ 0°00 Zolb O.Oo -0._
EG_ F/LENS o918 O,ub O,Ob 0,01 0.01 0.05 O.Ob
_&_ CLEAN-UP MAhlOUNN |R ZOO9 OoU_ O,k_ 0o00 0°_5 0°02 OeOl

11_ DE_ARKEE OPERATOR _bb O.u_ OoO_ O.DZ 0.0_ 0.0 O°O
1_2 TALLYHEN _096 O.UL O._b O.OU D*53 0.01 -0.05
176 DRY CHAIN PULLER 233Z1 0.01 0°0_ 0,00 0.0 0.01 Oop'_
107 PDND SO_TER 1_37 O.uO O°U D.O0 u.O 0°0 U. _,
108 LOG $OETEK 51Z O.uO 0.0 0.00 b.O O*U 0.0
111 LOG CAk_|ER OFbE _1¢ O.UO O°g U.OD O.U 0=0 O=U
123 SANYER _OA 0._0 0°0 O.UD 0.0 0=0 0=0
131 GANG SA_ OPERATOR ZO25 0°00 0o0 0.00 0.0 0=0 0*0
1_5 GREEN _AIN OPERATOR _17 O.gO 0,_7 0.00 0.0 0,0 O._?
1P6 STACKER-GREEN 7_7k 0.00 1.1_ O.OD L*13 O.U O,O
155 ST|_KE_flAN-GREEN _355 O.uO 1.0_ O.OU 1*02 0.0 0.0
15& UNIPAC OPERATOR _lZ D.uO O.O 0o00 0.0 0o0 0o0
ZbO KILN OPERATOR _17 0.00 0.1_ O*OO 0.13 0°0 O.O
lbZ UNSTACKER PULLER 2d1_ O.DO O. L5 O.OU 0.15 0.0 0.0
lb3 G_AOER/SORTJNG CHAIN _O_ OeUG. 1.19 O.UO gong 0.0 0*30
161 CHECKERS LSJT 0._0 0*0 0°00 0.0 0.0 U.O
197 flOu&DER UFFSEARER 70_ O.UO O.O O°O0 O.O O.O 0.0
201 LU_BER EAR_4ER UPER _25 O.uO O.D O.OO 0°0 O.U O.O
202 FORKLIFT OPERATOR 1ROD7 0.00 0._ O.OO U.8_ O.O O°O
20? RAW,CAR LOADER 3331 O*UO 0.0 g,OO 0.0 0.0 U,O
217 NELDER 25b 0°00 O*O 0.00 0.0 0.0 U°O
223 RE_HAN|_$ _09_ 0oU0 O,O 0.00 0.0 0°0 0.0
2_ POHERHUUSE OPEKATD_ _611 O._U 0._7 O°OO 0°_7 0.0 0°0

,v
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ENVZRONNENTAL PROTECTION AGENCY _u_ JU_ NU° 9_3_

EPA C_IT_(_A

TABLE5-_5 (Con_td)
EFFECT OF NOISE CQNTROL ON PER_UN_EL _XPUSUR_ AVbRAGES

SIC CODE • 2_Z AVERAGE FOR JNUUaTRY N_ DATES _PEC/FIED

.......... SDUN_ LEVEL .........
JOB JOB DESCRIPTION Nb.UF BEFORE kFTE_ _HANGE

_ODE PENS. _E_N _.C. REAN _,C. NEAN _._.

19_ NO_LDER FEEOER 768 B_°b BB°b 8_.b _o8 0.0 0.0
15b UNIPAC OPERATD_ _¢2 Bb°_ 88.3 8_,_ b_.3 0o0 0.0
ZTb DRY CHAIN PULLER 23_21 8_.3 8B°L B_=Z #b=O G°Z O*i
Z55 $TJCKERRAN-GREEN _355 g_oO 90.9 _*°B 90°9 Do2 O,O
ZOZ LU_BER CARRJER OPER 5_25 B_*_ 87°_ _.5 bT*_ O°O 0,0
_bb HEbFER _61 B_,_ 8?,_ _3,_ _b.9 _°9 0°5
162 UNSTACK=R PULLER 28_8 83*7 89°U _3,b B_*q O.Z O*I
123 $ABYER _9_ 83*_ 87°_ 79°3 UZ_9 _° 2 _._
ZBZ CHECKERS 1_37 BZ*B 8_*B _l.O B_*O _.8 O°b
265 LABORER 179Z 8<.Z 83°_ 79,* BE*5 _.7 Z,O
197 flBULDER OFFdEAKER 7bB 8L,3 88*_ U1,3 U=,O O*O 0..*'_
_79 BANDER dPEEATOR 230_ 7%9 aO,_ 7_,0 79.B L°Z Z_. :
Z66 F]LERS 09_ 7_°3 BL*o _7_°0 77.B 3*3 3*d
_3Z GANG SA_ UP_kATDR IOZb 77°_ 79°Z 77.9 79.2 0°0 O°O
_ TALLY_ q09B 77.7 _,_ 77+_ _l°Z 0,3 0+0
_bO K[L_ OPERATUR _7 77.0 80._ 7_.9 _O,_ 0=_ O.O
lI_ DEBARKE_ UPERATDR 6_bb 77.0 8Z°3 77*0 _.3 g°O 0,0
EbZ CLEAN'UP NANIDDBH TR _0_9 70.3 77*7 7_.9 7_,3 O*_ O.q
111 LOG CARKIER OPEN 5Z_ 70,0 7b,O 76.0 70°0 0,0 O,O
2Z_ RA;H|N_T$ 6bbU (7_.O 77,b (79°0 70.2 0.0 _,3
207 RAILCAk LUAUER 333Z (7_0 77*4 _?_,O 77.1 0.0 0_0
223 HECHANIC5 589_ <7_.0 (75.0 (7_,0 (Tb.O 0*0 0.0
107 POND SO_TER 1_37 <75*0 <75,0 (75.0 <7_°0 0.0 0.0
10_ LOG $OKTER bZZ <7_*0 <7_°U ¢?9.0 <7_,0 O.O 0.0
217 NELDER 25b <Tb*O <75,0 _7_,O <Tb*O BoO O,O
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EMVIRUNMENTAL PRUTECTION AGENCY b=N JO_ HU. _3b

THKESHDLD LEVEL = 90.D J_A
U-_R PERMISSI_L_ LEVEL - _B.O J=A
EXCHAHGE RATE = _ DbA

TABLE 5-16
EFFECT OF NOISE CONTROL ON PERsONnEL eXPOSuRE AYEKAGE_

SiC CODE - Z_2 AVERAGE FOR INOUSTRY NU DATES SPECIFIED

.......... SbUl_U LEVEL ........
JOB JOE DESCR|PIION NO.OF _EFURE AFTER _MANGE

CODE PERS. M_AN N.C. MEAN N.C. BEAN W.C.

_B PLANER SET-uP MAR _329 IU_.9 _OB*L 93.7 g7,b LO.d 10._
137 CHIPPER UPEkATUR a3O_ 9?.9 IO&.} <90.0 gO.7 7.g I0._
128 QUAUSAM TA|L SAHYEk _a 9?.0 g/°U _?.0 97.U 0.0 0.0
1Z7 TAIL SANYER L793 9o.§ lO_,o VI._ 97,b 5,0 5°U
lb? PLANER UPERATOK ?llb 9_,1 98,o (90,U <90.0 9.£ O,b
I_4 LUM_ER _IVE_TE_ 179_ 9_.Z 9b.J <90.U _O.b _.Z 5.7

1BE RIPSAN OPERATOR 2bO 9_.0 9_.0 9_,0 9_.0 U.O O,O
138 HOG UPEKATUR l_30 q],9 9b,b 9L°5 9_,7 2.3 I°_

_-'_ 213 MILLHRIGHTIPLAN_R L79Z 9_.0 9b.9 ¢_O.O <qu.O _.b b.9
,' 133 SLAb BOARD PUL_ER _L_ 9_.) 93._ (90°D <gO.O d.5 3._

180 RIP_A_ UFF_EARER 25b q¢.O 9_.U 92.0 9d,0 O°O O.O

212 MLLLNR|@_TIEANMILL 3b_3 9£.( 91._ _gO.O (@O.O l.z L._
173 GRADER/PLANER MILL 13_37 91.0 9_o_ (90,_ <_O,O 1,0 3.(
2A5 OILER _3b 9L.O 9Z.c (_U.U (gO.O £.0 Z.Z
191 SPECIALLY RESAH OFF5 12BO gO.B 9OoJ 90el Rued 0.7 0.3

lgO SPEC|ALI¥ KaSAM DPEK IO_W 90.3 97°9 (_O.O 97._ O.B 0._
10_ SA,MILL SUPERVISOR 3_2. 9U,Z gO._ (90.U (90.U O,Z .O.V
233 CARPENTERS ZUNg <90.0 90._ ¢90.u _Z.a o.g 0.4

160 _ESAR _PERAIO_ 307_ <90.0 91.o (_O.O _b.B O.O lo_
10_ PLANER )UPEkV|SDR Zbbl <gU,O 90.) _90,O 77.1 O.O 0,_
211 MILLWR|_HTIbEMERAL l_0gb <qO,O 9i._ (gO°g B_.9 O.0 i._
117 DECK S{ALER 102, (90.0 93._ (_O.O _o._ O.O 3,_
151 GREEN CHA|N PULLER 7430 (gU.O 93°_ (_O,D G_°9 D°U ]e?
Z28 ELECTRI_IAN_ 1050b <9U.U <gO._ _go.O <_O.O O.u O.o
2hi CLEAR-UP RANI_=GULAR _b_O <90,0 90,2 (.go,u 79,3 U,O O,2
19g TRANSFE_ UPERATUR 12_0 <90.0 LO3.L ¢90.0 1U_,1 O.O 0.0

136 EDGER UPERATOR o_07 (90.0 9a.o ('_O.O bg.b O.O B.b
23_ PIPE-FITTERS 76_ <gO, O <90._ ¢_O,O <90.0 O.O O.O
_] UNS_RAMdLE uPEKATO_ LZEO <90.0 9L.7 (_0.0 0.0 0.0 L°7
269 LABORER 179Z <gg.o (90.0 (_O.O (gO.O U.O O.O

ZlO SHO_MAH/GENERAL 25_ (90°0 (qO°D (90.O (_0.0 O°O O.O
1,8 TRIMMER OFERATUa 9N79 <90°0 9W.& ¢9U.0 o_.9 O.U _,Z
2_ HELPER ZEbl <90.0 (90.O <_O.O <qo.o 0.0 Oo_
I_0 CUr-OFF SAN OP_KAT_ b12 (90.0 <qo.u (gU.u _gu.O DuO O.O
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EHVIRONMihTAL PROTECTION AGENCY bUN JUb NU. 9030

_HKESNOL_ L_V_L = gO,O JUA
b--HA PERNI_SI_LE LEVEL = 90.0 J_A
EXCHANGE kATE • b Od&

TABLE 5-16 (Cont'd)

EFFECT OF NOISE CUNTRUL ON PERbDNNEL EXPU;URE AVEkAGES

SIC CODE = 2_Z AVERAGE FUR I_DUSTRY NU DATES SPECIFIEU

.......... SOUND LEVEL ........
JO2 J_B UESCRIPT_ON NO,OF _EFUkE AFTER _HANGE

_ODE PEAS, MEAN H,_, MEAN _,C, MEAN N.C.

219 KA_HINI_TS _8bB <90,0 _90,0 (90,0 <gO,O U,O 0,0
190 NOULDER FEEDEE 76_ (90.0 (90.) ¢SU.U ¢90o0 0.0 0,0
179 &ANDER OPERATOR 230_ <90.0 <90,U _90,0 <90.0 O,U U.U
1b1 UNSTACKEA-UkY 1793 (90.0 (90,_ (90,U (90*0 0,0 0,0
266 FILEkS bO1B <90,0 (90,0 (90°0 (90,0 U,O 0,0
202 CLEAN-UP NaN/UUNN TN 20Ng (90.0 (90,U (_U.U (_0,0 0,0 O,U
11¢ OEBARKEK OPEkAT_R 4bbb (90.0 (90*U (90,U <90.0 0.0 0.0
122 TALLVNEN 4098 (90,0 (90,0 (90,0 <90,0 0,0 0=0
l?b DRY CHAIN PULLbk 2_32l <90,0 (OU,D (¥0,0 (_0,0 0,0 _
107 POND SORTE_ 1537 <GU, U <_O,U <VO,U <90,0 U,O _._ ,
10_ LOG SORTER 512 <90,0 (90od ¢_O,U ¢9U,0 U.U 0.0
111 LOG CAAKIEk OPEN §IZ <90.0 (gg.O (90.0 (90.0 0.0 0.0
1Z3 SAWYER bd94 <90.0 (_O.U (90,0 ¢90,0 0,0 0.0
131 GANG SA_ OPeRAToR 1025 <90.0 (90,0 (90.0 (90,0 O,O 0.0
14fi GREEN CHAIN OPERATOR 2217 (90.0 (SO, U (90,0 (90,0 0,0 0,0
154 STACKER-GREEN 7176 (90,0 go*¥ (90,0 90.¥ 0,0 0°0 !
155 STICKEKRAN-GREEN N35fi (90,0 90,L (90,0 90,Z O,U U,O
150 UNIPAC _PERATO_ fllZ (90,0 (90.U (90oU _90.0 0,0 0,0
160 KILN OPERATOR g_17 <90,0 (_O,O _90.0 (SG.O g,O 0.0
lbZ UNSTACKEk PULLER 2_18 (SU,O <90,_ (90,0 <_O.O 0o0 0.0 ;
163 GRADER/SORTING CHAIN 762 <90,0 91.J ¢90,0 29.1 0,0 1o_
121 CHECKERS 15_7 (OO*U (90,0 (90,0 (90.0 U•O O.O
197 HOULDEk OFFUEAKEA ?02 (90,0 (90,0 (90,g _0.0 0,0 O.O

_01 LU_bER [AK_IE_ OPEN 5125 <90,0 <90,0 (90.0 (90.0 0,0 0°0
ZOZ FO_RLIF_ OPERATOR 1_007 <90,0 (90.0 (90.0 (90.0 0°0 0o0
20T RAILCAR LOADEk 3_31 (90,0 ¢90.u (90.0 (90.0 0.0 0.0
217 KELOER 256 (90.0 <90.0 ¢90,0 (90.0 0.0 O.O
223 HE_HANICS $296 (90.0 (90,U (90,0 <90.0 0.0 0.0
2_8 POWERHOUSE OPERATO_ 4011 (90,0 <90,0 (SU,U <_0*0 0.0 0.0



ENVIRONMENTAL PKuTECTION AGEN&T _ JUb N_. _o_b

TABLE 5-17

EFFECI OF NOISE CUNTROL ON PE_SON_LL _XPUSURb

EPA CRITerIA

SIC CODE = _qZ AVERAGE FUR INOU_TRY NJ DATES SPECIFIEO

_EFU_b CdANGE AFTER ;HANG_

TOTAL NO, OF PERSONNEL Z317}0 231700
TOTAL NO GF PEAS. WITH LEG>7b (REAN) _O_b}2 _0811g
TOTAL NO OF PEAS. HIIN LEQ)75 |W.[.| _NI7 21L9_
TOTAL NO OF PEAS. WITH LEO)qO (MEAN} bkS_e Z_gb_

/'-_ IOTAL N0 bF PEKS. HITN LEQ>90 IN.C,) 133bJ_ 5192_
" LEVEL WE1GHTE_ POPULATION (_EAN) /U?US_0,0 _9093L._

LEVEL WEIGHTE_ PUPULAT|ON (W._,) LbZ_9_3,O L03o_7_.9
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_HV|RONRERTAL PKUTECT%0_ AGENCY bob JU_ NU. 963_

TABLE 5-18

EFFECT OF NQISE CONTkUL ON PEKSON_L EXPOSURE

THRESHOLD LEVEL - 90.0 _A
_-HR PERR|$$1_LE LEVEL - 9U,O 3=A
EXCHANG[ RATE = > _

SZC _DDE = Z_2 AVERAGE FOR I_DuSTRY NU OATHS SPECIFXE_

_£FOKE C_A_GE AFTEK C_ANGE

TOTAL NUMBEg UF PERSONNEL = Z317D_ g3ZTO0
TQTAL NUMBLR UVEREXPOSED (MEANJ - >Tbb_ 99_

TUTAL NUM_R dVEkEXPQSED [_.C,I • _2b q_b_

i

i

i
1

J

C
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ENVIRONMENTAL PROTECTION AGENCY BON JOB NO. _o3_

TABLE 5-19 EQU[PMENT N_ZSE |MPALT AYERAbEb

=PA CRIT_*|A

AFTtR NOISE CDhTRUL ON _ELECTE_ E_JIPM=NT

SiC CODE - ZkZ AVERAGE FUR [_OU_TRY hu DATES SPEC|F|ED

EQUIP. EOUIPMENT NO,OF qEAN N.C, NO, OF PR|ORtTY NO_Ro
CODE OESCRLPTION UNIIS LJ LJ PE_S. INOEX P,I.

168_ KILN CHAIN 65 O5.7 41.4 1754_ 18967._ 0.139
lb99 PLANER 40 08,3 gz,9 JZZ30O 27594,2 0°134
1620 NEAOKIG 26 oO,Z 5_,0 L1_3_ _3319.9 O.LLZ
1739 DRY ENAIN 20 aO.O 0_,2 77110 1879_,5 0.0_0
1800 FORKL_FT 9 ob,b 90,2 3_507 16577o* 0°050
Lbbq TRI_MER 33 o1._ o9.1 Z1235§ 13377°5 0°0o4
1679 GREEN C_AIN 20 bZ,7 56,9 157_21 126_0,0 0.U_1
1629 ROGER 25 o0,o o_,1 199_q7 119oj°b 0.0_0
1644 RESA_/LA_GE' 1_ OZ,_ Oq,_ 780J7 _7_V°? 0*02_
1825 GANG SA_ 4 76,8 7_*b 7_O_0 509Z.4 0*017
1510 LURbEK _ARR1ER 5 0b,4 57,_ 170_7 _J0_.8 0*026
18_9 QUAD3AN J 94,0 9_,0 5453o _02_°9 0.O£4
1759 RESAN/SPECJALT¥ 1_ _,3 _o,6 929_7 4bl)._ 0.022
1791 PONEKHOU_E 9 0o,0 _L,Z 9_d_ _oOU.b O,O_Z
177o CQNVEY_IGEN P oT,u 90,9 93_0 4q_3.3 0.0_1
1600 OEBAKKER 17 /b,O 5_,o 215Lb 4350.0 O.O_L
17_§ HOG _ Vb*I IUU*_ _0229 33OOoi 0o0_
1610 CUT-OFF 10 54,3 9_,¢ d3)£3 2OIJ.0 0.013
1779 CHIPPEg 30 o5,9 _,7 34315 22b7o0 0*O11

1724 nOULOER lu 06,5 _1,7 Z_O_ 1530.0 O.OD7
16_ KILN 7 03,b U_.b 3_o_ _3_d.5 O,OOb
1813 TRANSFEA CARRIER 3 Ob,O 101.5 38_O 11_.4 O.O0b

18_5 RIP 5ANISPECIALTY q od,u 5o,0 _LZ 5_,0 O,UO_
180_ LOG CAR_IEE i _0.0 90.0 156 2_0.0 O.OOL
179_ SARRILL UFFIOE _ ZO,U 70,0 7_8 11.3 0*OOD

_J
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_NVlRUNRENTAL PR_TECTIDN AGENCY BbN JOb NU. _53_

TABLE _-20 EQJIPNENT NOISE CONTROL PRLORZTY A_ERAG_S

AFTER NOISE CONTROL ON SELECTED EQJIPMtNT

THRESHOLD LEVEL - 9U.O Q_A
8-HR PERMISSIBLE LEVEL • 90,0 3_A
EXCHANGE RATE • 5 UbA

SiC CDOE = 2q_ AVERAGE FOR INOUSTRY HU PATES $PECIFIED

EQUIP= EQUIPMENT NO.OF HEAq d.E* NU.UF PRIORITY NORR,
CODE _ESC_IPTION UNITS LJ LJ PERb= INDEX P.I,

1579. GREEN CHAIN 20 o_°? DO,9 3075 3075.0 O.30B
1599 PLANER Nb Od,3 91*9 _30 1793o0 0.L79
16Z0 NEADKIG 2_ oO.Z a_,O 307q 1537,0 0.1_6
1759 RESAfl/SPECIALTY Z5 _.3 9_.b 12_0 12_0.0 0.128
1785 HUG 8 95.1 1DO,5 1792 1107,_ O. ILI
1B_8 RIP SAHfSPECtALTY q o_.u U_,O 5LZ 51£.0 OeU>Z
1819 QUAOSAN 3 _.0 9_,0 5L_ 51Z.0 0.051
1779 CHIPPER 30 _.9 9Z.7 512 172.0 O.017
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5.2 Foundry Industr_ Results - SIC 332

The results presented here were derived from data collected in

seven different plants, all of which were selected at random.

Figure 5-2 is an overview of the noise exposure problem and

indicates the number of workers exposed to equivalent eight-hour

noise levels equal to or greater than the value shown on the

ordinate axis.

The results are presented in detail in Tables 5-21 to 5-40.

These tables are similar to Tables 5-1 to 5-20 in Section 5.1

fo_ the Sawmill Industry and need no further explanation.

..J

i !
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ENVIRONMENTAL P_uTECIIOM AGENCY B_,_ JUG NU. gu_

TABLE 5-21 PERSONNEL NUlSE EXPU_UR_ AN0 I_PACI

EPA CKITE, IA

SiC CODE = 33Z AVERAGE P0R iNDUSIRY flu DATES SPEC|FIEU

JOB JOB OE$CKIPTIUN NO. 0F SUUN0 bEVel LEV. NÁ. PUP.
CODE PEAS° MEAN b.C. BEAN W°C°

27502 PN GRINDER UPER 5300* 9_,[ g_.Z _8JdRo 59?_b_
3NOO* SQUEZ/JOLT MOLDER OP 153o_ @o.N ZU_.9 ZL/blb 5NJ_EA
3030_ ARC MELOERIA 85_g _o.3 ZO¢.L l_oD2@ 15o_8_
30200 ARC-AIR OPERATOR 5129 LU3,5 _07,3 LOJgTb L3J_O0
30301 ARC hELDER/A _5_9 _o,? 100._ _00N29 137N19
27500 PN GRIN_ER DPER Ll1£3 V3,? _.9 9000@ lionel
3ROD3 SQUELIJOLT BOLDER OP 5_d_ gd,¢ LON,9 82Z20 L3)737
31003 ARC AIR GOUGER 3_1g LO_,_ 105.7 7035@ 9712_
3_300 MDLUMASIER UPERATOR 5LEg _d.L lOO,L bbS_O @ODOR
3_b00 ARC FURNACE DPERATUK Q_IN @o°9 LO¢._ @1252 _¢Nb7
NZ_OI 5HEL_ CORE OPERATOR 0_39 _3,0 9_,0 5_¢0Z b¢_*@
ZBOOl BHEEL GNI_OER OPER 5129 _o,Z lOJ,l 5?_Ab lOL_OZ

.f--_ _O0 TRIM GRINDER OPER 3NI_ _9.4 g_.9 5_98_ 52_0_
AN3OO 5HA_cDUT TAoCE OPER S_L_ _._ LO¢.o SZ?_L bUZZ3
2O_01 5TAMO STuNE GRINDER @_Ng _d.7 _°1 51_57 bg_N7
Z?_O3 PN GK/Nw=k UPER 5LZ9 9J.L 9_,5 _792 53_70
Z7700 PN DISC GRINDER OPE_ 3NL9 97,0 99,g 4ZJL9 5_AO
2@OOO NHEEL GRINDER OPER _ZTA _N,_ LOO°4 _0N58 6_OLU
35701 POURER 3_19 9_°o 10b°2 3_gkZ 5,_9_
3LOOq ARC AIR GOUGER 1709 L05.5 L09.3 397A8 _O¢_L
3lOO2. ARC AIK GOUGER L709 LGN,9 IOU°7 3bZZb ko}oA
3L_O0 GAS BURNER _109 LON,O LOB,_ 3737_ N?ON3
31900 pOM_EK DUEleR 1709 LO_,_ LOd._ 3737L _?_3
A_OOO 5HAKEOUT DPEEATO_ o_9 09.7 9_.5 37Dog _Z_3b
3LOO0 ARC AIR GOUGER 1709 LUg.3 LOu°L 30001 _oZO5
kSOO0 _UMPUU//$HAREOUT OP LiO9 153.9 L03°9 3_7@_ 3}7U¢
3LOOL ARC AIR GOUGER _709 LU_.5 IO?o_ 3N_25 _
50500 CUI-uFF _HEEL OPER 25oA _d,o _o,O 3J93_ 33934
• _103 SMELL COKE OPERATOR _/N 92,2 _,0 3LbRZ 30052
AEEO3 _O-_AKE CORE UPER _274 _2.2 g_°_ 3LbB2 30052
32500 FURNACE UPE_ATOR 3hL9 g3,o 9a,b 29_35 29_35
3570_ POUKER 5[Z9 OV.9 gL.b 2_o09 399ZB

_102 STAN_ STONE GRINDER %_7_ 91._ 9_._ 2o_18 3N1_9
_7901 5HING GRLNDER OPER 3_19 _,@ G_°N 2luSh 2oo0_
_Z102 _HELL CORE OPERATOR 3_19 _=°7 _N,U Z_O_ 3G?_N
20203 FOR&LIFT OPERATOR LTU_ LUO.O LuJ.O Local _oo_L
_OAOO RADIAL SAW OPERATOR 1709 _,9 _,9 Zo_Dz 2u_g2
3CoOl MELtER/PoURER 51Zg :9,2 9J,5 2_gO0 _qO_O

3@002 EQUEL/J_LT _OLOER DP _zTN _O,3 4J,_ 2_9 JoONL

..j) bOSOL cuT-uFF MMEEL OPER 1709 _.L _.L 2_72g Z_72_
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ENVIkUNRENTAL PROTECTION AGENCY o_N JOb nO. 9bJb

TABLE 5-21 PERSONNEu NOISE EXPdauKL ANJ InPA_T
(Con_'d)

EPA CRITE_I_

tIC C_DE - 3_2 AVERAGE FOR I_OUOTRY HU DATES _PECI61ED

JOB JOB DESCRIPTION NU. OF SQUND L_VEL LEV. NT, PUP,
CODE PEK_. _EAN H,L, MbAN n.C.

33800 SHELLBOLUER OPERATOR 3_19 91.7 93.6 2Jg_l 30Z_b
3N103 FLOOR RdLDE_ 3Ni9 91. b _.Z _3015 3_710
2b_OZ SERVICEMAN 3q19 91.0 91,0 ZLDb8 Z1968
WO*O0 aACHINE _LAbTER 3_19 91,O 91.0 21908 21968
50502 CUT-OFF NHE_L OPER 1709 97.5 10U.1 2LOEb _b¥90
_OOZ _HAKEDUT OPERATOR _Z9 90.9 9J._ 2I_Z_ 29_35
30700 POURER bb_9 =b.l od,5 21159 31187
_301 SHAKEOUT TA=LE DPER 17U9 97.2 10_.7 2i139 3Zo_7
Z7800 PN GUNE GRINDER OPER ZSO_ 93.1 9_.1 21083 Z_2_
50_03 CUT-UFF NMEEL OPER 1709 _7,0 9_,5 2UbDO Z_7_
3_10_ FLOOR _OLOER 3_19 9u,b 9_,7 20053 3_21_
33001 LADLE PRE-HEATER • 1709 9b.9 I05.8 " _0539 _0bS0
Z_IO_ STANu STuNE GRINDER 3_L9 _,_ 9_,4 ZO_lO Z_9_3

_boO0 hELPER 5LZ9 _7.b 0_.3 20Z7_ Z£b91 _.
27902 SNING GRINDER OPER 290_ 9Z,O 43.1 lO_bO 21u_Z
_ZbO0 CORE SETIE_ ZSb_ _Z.5 _._ l_bTl 19_71
_3301 LORE kgDn HURKER 1_533 _Z.Z 8_.9 19023 _7
_3300 CORE ROOM cORKER 59U_ _.Z _.b 1U033 Z7_13
_bTO1 hNELLA_RATOR OPER 3_Z9 _9. b 9).2 1=317 3_lo0
Zb_Ob SERVICEMA_ 3_19 uD._ _.1 177_0 Z_OO_
39500 SANUSLIN_ER OPERATOR 1709 9_.1 _._ 17_8 25u_b
20501 LABORER 5iZ9 _b.b 0_.7 17162 2_005
33901 AUTO-MO6_ER OPERATOR 1709 _.b 90.7 lb_Sb 2Ol_Z
33900 AUTO-MOLUER OPERATOR 1709 9_,o 90=7 l_62 2U/_3
3_001 SOUEL/JULT flOLDEE OP _o_ 90,7 9_.b 1_092 29_5
_0600 IABO_ CUT-OFF SAg OP 1709 9¢.1 9_.1 1>591 16891
3bBO0 MELTE_IPUURER 2po¢ _9._ 9_.3 1_190 Z3a32
3_000 SOUEZIJULT MOLDEk OP 1709 93.Z 9o.b lql_b 237_3
3_102 FLOOR MOLDER 3_L9 =7.9 =7.9 1,i32 Iqi32
33700 HI PRESS. ROLDER OP 1709 93.Z 9_.2 l*ll_ l_il*
_5900 SHIFTER 280_ _9._ 90.7 1JOZ3 l_oq9
3_105 FLOOR MOLDE_ 1709 9_.o 9k.1 13Z80 1>o2_
50ZOO _AN_ SA_ OPERATOR 1709 9_.5 9_.5 13021 13021
60300 HAND 8EASTER 1709 _2.3 9_.3 1Z337 11037
ZD300 HORKSAVER OPERATOR 51_9 8_.8 _.k IZ31_ lb_3_
_blOl INSPECTOR o_ 9_._ 9_.0 119_3 I1943
_0Z02 ROTO=LAST OPERATOR 1709 41._ _.7 II_Z lo_
2OZOZ FORK_IFT OPERATOR 1709 9_,_ 9J.9 _1_75 1_03
_0703 RHEL_Ad_ATOR OPER _p_ 90.1 g_./ 1L3bZ Ii_Z
6_001 _MAKEOUI OPERATOR 1709 91°_ _.¢ lil3_ l_o/b r
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EMV|RbMMEhTAL PKU[ECTLUN AGENCY Bb_ JU_ Nu. 96J)

TABLE 5-21 PER3_NNEL MUJS_ tXPU_uR£ AN_ |MPALT

(toni'd)
_PA &KITE_IA

SIC CUDE- 3JZ AVERAGE FUR I._DuSTRY NU DATES SPECIFIED

JOB JO_ UESCRIPTIUN NO. UF _5_NU LEVEL LE¥. NT. PUP.
CODE PER3. MEAN N.C. MEAN ,.C.

_O2Ol ROTUoLAST OPERArUR l?O9 9L.O 9_,3 1_9b@ 1_070
_=700 NHELLA_KATO_ DPER Z)o_ _.O _9.7 16913 1JOb7
36702 POURER [7U9 9L°O _L,O [0902 lO_O_
2DIDO STAND $_UNE GRINDER /709 ¥0.7 9(.0 iO_d_ lJZlO
36703 POURER L?U9 9U,_ 90._ IUi3b 10130
2U103 STAN_ STUNE GRINuER L7O9 90._ Y_.* 10087 IZ923
_EOO NO-BARE CURE QPER _27N o_.O U_.9 9613 10=50
_oOO0 OVERHEAD CRANE OPER 17U9 _O*O 90,0 _o17 VOLT
3Z?OO INDUCT. FURNACE 6PER Lluq 90.0 _q.3 _Ei l_4b
_b7OZ ,_EL_ABRATON UP_R IIU_ a_,_ 9_.L 09_Z _o3
_OZO3 RQTUULAST OPtRAIDR ilu9 o9._ 93.5 0881 1_707
53NOD PRES_ OPERATUR 5/(9 =_.O _.0 _¢07 1u_87

/_-_ *O_O0 SP[RAL_LAST UPERATO_ 03_ _=b g_=b U_ Olb_
_eOO2 UVER_EAU CRANE UPER iiOg _0.0 _=,_ OL20 o_20
30300 ARC MELUER/A _o_ oo,Z 6b.8 aU53 OD_b
_zqoo OIL-dA_= CUNENA_ER ilU9 od,b oN*6 7o97 7og7
32900 CUPUEA FURNACE OPER L7U9 6o.4 9_,0 ?6eb iJ_ZI
_ZlO_ SHEL_ CURE UPERATDR _ _3.6 9_._ ?N1Z 0_0
3030Z ARC HEL_ERIA 3_19 _.i 83,9 7129 9N96
_OOl OVER_EA_ CRA_E DPEK 1709 67,9 _1.9 7071 lull
3_OOO RBLU WAS, NURKE_ o_ _.b 9¢°5 0527 _27
27900 S_ING GRINDER OP_R o_ _Z.J 9£.b o_25 Ol02
33100 LADLE SUlkiER 1709 o7.3 9O°L 6_17 9?_2
27000 FN DKILL GR_NDE_ OP U_ 91.B g_,3 _ObO 797b
3NIOO FLOOR NULDEN 3N_9 o_._ g?,_ b96_ _2_
_8003 DVEK_EAO CRANE OPEK 1lOg 36._ U:.b _91b _915

2OZOO FDR_LZFT _PERATQk 1709 oo°2 8b,o _37_ ?_q
_5_0_ _ERYZCE_AN 1709 b6. L _O.b _Ol lO_b3
32701 _NOUCT, FURNACE QPE_ _N 90.o 9b.O b171 _OU
2_O_ SERVLCE_AM 1709 oo,O oo.b bib6 logo
38800 SANDRUL_R UPERATDk _ _U°b 9_,b _lbb bi§_
27_01 PN GgINUER OPER _ 90.6 9_._ _06o _
38503 NULL=K _ER _ vu.2 9t.3 N969 6_?o
3BfiOZ nU_UcR uPER 6b_ ,U.O 9_.Z N7_9 o_9
3_bOO FURNACE CHARGER =_ o_,q 9¢.0 N?be 66_
Zb6O9 bERVICERAN 3_19 :4._ _J._ _711 oUb_
_OZOO RUTO_LA_T UPEKATDR _ _._ 9U._ _669 5_07
ZOSD3 LABORER L7_9 _°_ _.5 _olo _o_

_'-_O2O_ ROTu6LAST OPERATSg g_ _9.o _L,7 _70 _VE__6200 CUPOLA _PERATDR o_ o_°_ 93._ N_b7 IZ_J
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ENVI_ONMEhTAL PRUTECT1ON AGENCY boh JUd NU. 90J_

TABLE 5-21 PERSONNEL Nb|SE £XPU_uRL ANJ IMPACT
(toni'd)

EPA CRITERIA

_IC CODE = 33£ AVEkAGE FUR INDUSTRY NU DATES 5PECIFIEu

JOB JOB _ESE&IPTION NO, OF $JdNO LECLL L=V, _T. PuP,
CODE PENS. BEAN W.C. nEAN _.C,

_2700 CORE GLUER _ bO.q 90.9 _N32 _ilb
30303 ARC HELOER/A 1709 bb.O _F,l _Z99 _o0
3_bO_ _ULLEk DPER 85_ o9.1 9L,3 4Z3_ 5o7_
33101 LADLE 5K_MR=R 1709 d_.9 O_.Z _Z22 7_93
3_501 MULLER OPEN _)* _,9 9_,9 _L37 _97
Zb4Ol 5ER¥|CERAN 1709 b4,7 8b,8 _U33 bTbN
33000 LADLE PRE-HEATER 1709 U_.b _,9 "3901 _037
2b_DO SERVICEMAN 1709 _,_ 8_,L 3_50 _bSO
2b_03 SERVlCERAN 1709 u3.9 u_.O J38b _Zgb
ZbSOO LAbUKER _ bF.Z _7,_ 3162 _3FZ
Zbq07 5ERVICERAN 1709 _J.b bY.b 3132 b_39
Zb_lO $ERViCEflAN 1709 _d,5 8_,L 3069 7372
ZbSO2 LABORER /?u9 0=,9 _=ol 3089 F_72
33OOZ LAD&= PRE-HEATER 1709 cJ.b _:.L 3ObV 7JTZ ,e'_',
3_101 FLDDK _JLUEE 17u9 b3.5 _.1 3009 7372
ZTOOO FDRE_AN _9, 0o°9 ov,_ _028 _Zb
30900 ACETYLENE HELDER _5_ bb°o ul,b 2d7_ 3_Z8
3_OO PA_ENAKER NULDR OPEk _ ab,5 _9,3 2_3_ _5_
_b100 INSPECTOR l?Oq _,O b_,_ _731 3_32
%2100 SHELL CORE _PERAIUR _ Ub,_ 8Z._ _361 3_Ofl
Zb40B SERVICEMAN 17uq bZ,Z 0_,3 lbb_ Z_Z3
_Z_O_ NO-BAKE CORE OPEK o_ e3,8 91,7 Ibb? bqOl
3_500 MULLER OPEN _ 03.9 uk,_ l_3 1=67
6Z_Ol NO-BAKE CORE OPER _5_ 79,7 85.9 qb5 ¢¥20
2020_ FORKLIFT OPERATOR l?g9 ¢7_°0 7_,Z 0 q19
ZbSO_ LABDkER 1709 (F>,O (7_,0 0 0
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_NV[EJNM_NTAL P_UTECT1QN AG_T _ JUd _, _3_

TABLE 5-22 PEg_U_EL _d_S_ _XP_ A_J In?ACT

TH_SHOLO L_V_ = _,U JbA
_-Ng PEEM[S_I_LE L_VLL a 90oU J_A
EXCHANG_ RATE = _ UbA

$1C COOE " _3_ A_RA_E FU_ I_u_T_ _d DATES _P_C_F_

_OB JUB U_C_PT_ON NU, OF 5UUNJ L_L 0ALLY N_15_ _E
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ENVIRONMENTAL P_UTECTIUN AGENCY _bN Ju_ NO. _O3_

TABLE 5-22 PERSONNEL NURSE tXPu>u_h ANd JmrACT
(toni'd)

THRESHOLD LEVEL = 90.0 )_A i
8--HR PERMISSIBLE LEVEL - 90,0 J_A
EXCHANGE RATE = b bOA

SIC CODE = 3_2 AVERAGE FUR _qDU_TRY _u DAT_b _PE£1FIE_

JOB JOB UbSCRIPTIUN NU. OF >DUNG LEVEL DA_LY NUIS_ DOSE
CODE PEKS. _AN _,C, B_AN _.L,

2?502 PM DRINDER uPER 5300_ gZ,0 9_.d 1._2 1,70
33700 HI PRESS. MOLDER OP 1709 @Z.O _.0 1._1 1.3£
27500 PN G_INU_R OPER 11113 _I,_ 93.0 1._2 1.5Z
• 2b00 CORE SETTER Z_bk 9L._ 9L._ 1.£I L.ZL
60500 SPIRALBLAST OPERATOR _)_ _L.N 91°_ 1,21 L.ZL
_2500 FURNACE UPERATOR 3_19 _I._ 41.3 1.20 1.20
,2790Z SWING GRINDER OPER 250_ _£.1 91.7 1.10 1.20
27000 PM DRILL GRINDER OP _b4 91.0 93,b 1,1b L,Ok
39500 SAND$LIN_ER OPERATOR 1709 9£,0 9_,9 1,1_ L.qb
_020_ ROTO_LAOT OPERATOR 170q 90,6 9_,_ 1,12 1,79
_810E STAND SIGNE GRINDED ¢27k VO.9 q_.O 1,07 1,31

27500 PR CUNE GRINDER DPER 2_G6 _U._ 92,b 1.00 1.q_ r/'_,
27b03 PH GRINUkR _PER 5Z£9 90.3 9_.L 1.05 Z.b_
_0200 _ANO SAN OPERATOR _709 9U=3 90.3 I.0_ _*0_
4_001 SHAKEOUT OPcRATQR 1709 90.1 9_._ 1,01 1,b0 .-
_0300 HAND _LASTEK _709 90*0 @_.0 1,00 £,00
6EIOZ SHELL CORE uPERATOR 3qL9 _O,O VL.¢ 1.00 Z._Z
_103 SHELL _ORE OPERATOR qzT_ 90,0 91,_ L.O0 _,22
_2203 NO-_AKE _ORE OPE_ _Z?_ _0.0 9_._ 1.00 A.ZZ
27900 SW1NG GRINDER OPER _ <gg,O _U.O 1.00 A.08
Zb*OZ SERVICEflAN 3*19 <_0.0 (93.0 0.99 0.99
_0_01 ROTDdLAST OPERATOR 1709 (_0.0 9_.3 0,@9 Z,_B
_0400 NACH_NE =LASTER 3q19 <90,0 (90.0 0.99 O,9q
ZBZOZ STANu S/UHE GRINDER _9 (90.0 91._ 0.9_ 1.39
30301 ARC nELPERIA bbfiV (90,0 9_.b 0.96 1=Oh
6b?01 NHELLABRATOR OPER 3kL9 (90.0 9N°7 0.07 Z,91
3_000 _O_D RASH HORKER _ <_0=0 (90*0 0.07 U,b7
33800 SHELL_OLDER OPERATOR 3¢19 (90,0 91.2 0,03 1,18
32701 INDUCT_ FURNACE OPER _ <90,0 g3.b 0,_0 _,bq
3_902 HULLER OPER b_ (_O,O _d._ 0,7b A,O_
3B903 RULLER _PER _ (90.0 9_.9 O,?b L.Od
_OOE SHAREUUT OPERATOR 3_19 <90=0 91,3 O,?b 1.20
3_105 FLOOR RO_OER 1709 ¢_0,0 <93,0 0,7_ 0,9_
Z_100 STAND S/oNE GRINDER 1709 ¢90.0 9J.3 0.74 L.Oq
2_103 STAND STONE GRIN_ER 1709 (90,0 _.3 0.7_ z,Oq
ZB10_ STAND _TONE GRINDER 3fiE9 (DU.O gO.3 0,7_ L,Oq

,.-+-
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ENVINUNNE_TAL PKdTELTION AGENCY _dN JOU NO, _o3_

TABLE 5-22 PERbONNEL NGLSE ExPuauKc AN_ IRPACT
(toni'd)

TH_ESHULO LEVE_ = qU.O J_A
8-HR PERMISSIBLE LEVEL " 90,0 J_A
EXCHANGE RATE = 5 U_A

SIC CODE = 33_ AVERAGE FUR L_u_T_Y Nu UAIES SPECIFIEJ

JOB JOB dESCRIPI|ON NO, OF _OUNU LEIcL DALLY NOISE DO$_
CODE PE_S. BEAN M,C, MEAN _,_,

3Z700 INDUCT. FURNACE OPER 1709 (_O.U 9¢.W 0.b9 l,_O
36800 _ELTcR/POURER 23b_. (_0,0 9g,_ O,og L,_O

_O203 ROTOoLAST UPERATUR 1709 _0.0 9Z.U O.eo 1.32 !
3_0_ ROLLER OPER db_ (90.0 4_u.0 U,bb U.9_
_NOOO SHAK_OUT OP=RATOR od39 (_0,0 <_.O 0°_3 L,OO ;
_blOE NHELLAdRATOR OPEk 170g <90.0 9_,L 0,52 L.3b
2790Z PN GRINUER UPER u_ (90.0 (qO,O 0.02 U,87 (
3_103 FLO0_ _uLUER _L9 _0,O 9L.O O°bL l. L5
3_10_ FLO0_ BOLDER 3_L9 <_O*O 9L.O 0.01 Z*L_

f-'_ 3fi000 50UEZIJULT BOLDER 0P 1709 (90,O 9_,O U,OO LeWG
3b_OL REL_K/PUUREA b¢_ (_u.O 9L.I U.b7 L.L7
3_501 ROLLER _PEK o_ <_U.O ¢9J,0 0._ 0.77
Zbb0b ERVILE_r| b_L9 (_ .0 _ O O. 3 _ro_
20202 FORklIFT OPERATOR 1709 _vU,O _90,0 0°_0 J,oo
3_OOZ SQUELIJULT _OLOEK DP _7_ (_O.U _oa,o 0._L O.b_
3670E POUR_R Z7_9 _90.0 <40.O O._O ' U._O
3_703 POUR=R 1709 <_0.0 (90.O 0._0 _._O
_2700 CORE GLUER _ (_0,0 <90,0 0,_0 U,_9
3_001 $QUEZIJU_T ROLOE_ OP _b_ <_u,O ¢9_,U O,_C _,9d
N020_ ROTO=LASI OPERATOR _ <vO,U (9_,0 0,_0 g,b3
_0200 ROTO=_ASI OPERATLR _}_ _90,0 <90,0 0,J5 O,q7
3ZOO0 FURNACE CHARGER _b_ (_u,O <93,0 0°3_ 0,70
3670_ POURER blcq ¢90,0 ¢93.0 O.3_ 0.70

3_800 SANURULLER uPERATUR bE6 ¢9U.0 (93,U 0*30 U,3O
*2900 OIL'oAR= CORERA_R £1U9 ¢_0,0 _93,0 O,lb J,lb
_b§O_ LABU_EN bIZq <90.0 _9U.O 0./I u.2_
_bO00 SHIF[ER _U_ (iO,O KOJ,O 0,Ii d,_

_a200 NO-OAAE CORE OPER _7_ <_U,O <gO,O 0,0_ u,Ob
2o_00 FORK_IFT OPERATOR L709 _0.0 _0',0 O.OO U._
20201 FORKLIF_ OPERATOR 1709 _0.0 <gO.O U. UO U.O
_0_00 NORKSAVE_ OPERA/Ok 5L_9 _gU.O _W_.U O°OO _._
Zb¢O0 SERVlCEnAN 170q <OO.O <_O.O O.OO O.O
_0_01 SERVICEMAN 1709 (90,0 _OD,O O_O0 _,29
_b_03 _ERVILE_AN I?Uq K90.O _0.0 O,uO J,O

2_0_ 5ERV_CEnAN iTOq _vo.O <9_,u O.uu _,_3
2Ok05 SERVICE_AN i70_ (90.0 _Ob.O O.UO d.)7

:ID

5-32(b)



ENVIKDNME_TA_ PKUTECTIUM AGENCY _ JU_ N_. _03_

TABLE 5-22 PEKSUNNEL NOISE EXPU_UkE ANa _AL1
(Cont'd)

TMRESHOLD LEVEL - 9_,0 _bA
e-MR PERHISS|_LE LEVEL • 90.0 OdA
EXCHANGE gATE = _ UbA

SIC CUOE = _J2 AVERAGE FUR I_DU_TRY NU DAleS SPECIFIEU

JOE JOB _ESLRIPTION NO. OF 5dUMP LEVIL DALLY NU|SE DOSE
CODE PENS, _¢AN N.C, MEAN N.C,

Zb607 SERV|CE_AN 1709 (_0,0 (93.0 0.00 U.*2
26408 SERVICEMAN I?oq (90,0 (90.0 0.00 a,O
Zb609 SERVICEMAN 34_9 (_0,0 (9_.0 0,00 0.0
26410 SERVICEMAN 1709 (9U,O ¢9U.0 b. OO U,O
26500 LABORER 854 490.0 (93.0 0,00 U°07
2bEOZ LABORER 1709 (_0,0 <�u.O 0.00 0,0 •
26503 LABORER 1709 ¢_0.0 (9_.0 0°00 u,l_
20_04 LABORER 1709 (_0,0 ¢90.0 0,00 _,0
abbO0 HELPkR 5IZg 490.0 ¢9Uo0 0.00 U°ZW
27000 FOREnAN _54 (_0.0 (9_.0 0,00 0.37
30300 A_C NELU_RIA 2_04 <_0,0 (_a°O 0°00 U=O

30302 AkC NELUEkIA 3,L9 (_0,U ¢93°0 O°uO O,lF
30303 ARC NELU=R/A 1709 (90,0 490*0 0,00 U,3_ i
30700 ACETYLENE NELDER 0_4 _OU,U (90oU 0°00 0,0
32900 CUPOLA kURHACE OPER 1709 (_O,O 91°_ 0,00 L,_O
33000 LADL._ PRE-hEATER 170q (_0,0 (90,0 0°00 D.L_
33002 LADLE PNE-HEATER 1709 (9U,0 490°0 OoUO U,O
33_00 LAOLE $_lfl_ER 1709 (_0,0 ¢_,0 U,O0 _,TZ
3310Z LADL_ SKLMR_K Z709 (_0,0 <g_°O 0.00 U,42
34100 FLOOR RSLDER J419 (90,0 (90,0 0.00 0,0
3q101 FLOD_ MOLDER 1709 (_0,0 (qg,O 0,00 u,O
3EIOZ FLOOR _U_UEK 34A9 (90,0 (93,0 O,UO 0,0
34Z00 PACEMAKE_ M_LDR OPEN _4 (90,0. (90.0 0o00 U.b_
36700 POURkR 0_39 (_0°0 (90°0 0.00 _,_3
3_b00 MULLER OPER Ub4 (_0,0 _90°0 0o00 u,O
4_100 EHE_ CORE OPERATOR _4 _90,0 (90,0 0.00 0,Z9
6_201 NO-bAKE CORE OPEN oh4 (_0,0 490.0 0,00 0,0
62202 NO-bAKE CORE OPEN =_4 ¢_0,0 9L,7 0,00 1,Z7
43300 CORE ROOM NURKER 99_4 _@U,O (q_,O 0,00 U,_3
43301 CORE RuUM NURKER 16_33 _Q°O _0,0 0,00 0.0
q0100 INSPECTOR 1709 (@0.0 (�u.O 0,00 0.11
4b_O0 CUPOLA OPEEATOR b_4 (@0,0 ¥1,9 0,00 L.30
4b?O0 HHELLAdEATOK OPEN Zbo4 (_0.0 (gU_O 0=00 0.43
_8000 OVEKHEAO CRANE OPEE LTu9 _¥U,O (90,0 0,00 0°0
6_001 OVERHEAu CRANE OPER 1709 (_0,0 _u,O O,uO O,O
4_00_ OVERMEAU CRANE DPER LTdg (_0°0 (_,U u.UO _.U

, r
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r_

_NV|_DNMEMTAL PKOTECT|ON AGENt? _l_ Juo N_. _63_

TABLE 5-22 PEMSGNN£L NO_S_ hXP_UK_ AHJ IMaACT
(Cont'd)

THKESHOLD L£VE_ • 90._ JoA
8-HR PERMISS|BL= LEVEL • 90.0 JoA
EXCHANGE RATE • _ U_A

SIC CODE = 3JZ A_EAAuE kuR _N_U_TRY _U DATES 5P_C/FIEu

JOU JOB DESCKZPT|D_ NU. OF SUUN_ LErEL DALLY NU|Sk Ou$c
CODE PERSo IEAN _oC. MEAN .oCo

_003 UVERH_AU CRANE OPEN LTU9 ¢_O.O ¢_0.0 U°OO 0.0
53_00 PRESS _PE_ATOR _LZ_ (_O,U <gv°O O.O0 _oO

c
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ENVIRONMENTAL PROTECTION AGENCY b_ JUb NU, voJ_

TABLE 5-23 P_KSONN_L NOISE EXPOSURE AN3 IBP_CT AVCRAGE_

EFA CRITERIA

SIC CODE = 33Z AVERAGE FUR I_DuSTR_ ND bAThS SPECIFIEO

JD8 JOB uESCKIPTION NO. OF _UUNU LkvEL LEV. _T° PUP,
CODE PER_, BEAN _=C° BEAN h,C=

275 PN GRINuER OPER 70100 Y3,9 9),9 b2o773 7b_uTO
3_0 5GUEZIJULT BULDEK OF 299L9 90,3 1u_,3 3_o776 5o9_o3
303 ARC MELUERIA 2_790 _3.0 9_,0 236939 31a_b_
310 ARC AIR GDO_ER I02_5 I0_,0 10o.5 22b_70 2_7¢U*
_21 SMELL COKE UPERATOK lbZ_O 92,o 9N,D 127559 1_7070
28Z STAND STUNE GRINDER 19bOO 90,7 9g,_ 121_b2 £5b07_
367 POURER 18bus _q,9 9£,2 L10720 l_obSO
302 ARC-AIR OPERATOR SZZ_ lu3,5 107,_ lOS_7O 13J_O0
SO5 CUT-OFF N_EEL DPER 7oV1 97.9 9_.1 ZOZOZO 111,1_
ZOO KNEEL GRINDER OPER 9_03 95._ lOz.9 97_0_ 17D_1
3kl FLUDN NO&DEN L709_ oh,3 91.2 8&723 117619
_3 SMAKEUUT TAeLE OPER 5_28 99.0 ZOZ.B 73921 99Z11
2bq _ERVICEBAN 2_9_9 _>.b _7.b 73735 101{93

_60 SHAKE_UT OPERATOR 119o7 9U.3 _.O b_730 97_0 _'_
3_3 BDLD_ASTER UPERATOR bL£9 9b.L lO0.L bo_O 80b_g
32b AkC FURNACE UPERATbK _ZT_ @o.q IG¢.b bLZb2 8Z_57
279 SWING GRINDER DPeR b_7 92,7 9_.2 b_331 fiuoZg
782 TRIR GRINDER OPEg 3_19 99.9 gv.9 5_98_ _798_
_b7 NHELLAERATOR OPER 8_eb 9U,O 93.b _57b 7._73
_22 NO-_ANE GORE OPEN 10Zbb _7.3 _.Z N_028 5o_15
202 FORKLIFT DPERATUR o=30 =?,6 9_.L N3b2E SOL58
277 PN DISC GRINDER OPEN 3_Lq gT.O 99.9 _7319 52_k0
_OZ ROTUdLAST OPERATOR bU3> VO,_ 9_.5 _0>67 bobqz
388 NELTER/POURER 7093 _,_ 93._ _OO91 b?U82
_33 CORE ggon RDRKER. 20_17 =3._ Us.7 37_57 70,01
31B GAS _URNER 17Uq IU_,b 10_._ 37371 _7o_3
319 POHDEK _URN_R- 1Tug ZO_.b 106._ 37371 _70_3
_flO DURPdUT/_HA&EOUT DP 1709 /OJ.9 103,9 3_7_ 367_
339 AUTO-ROLlER OPERATOR 3_LB 9_,b 9=.7 32_99 _0¢7b
qOO OVER,CAD CRANE OPER bO3b _u°q 8o._ 30775 3G?Z5
375 FURNACE UFERATOR 3_19 93,o 9_,b Zg_3fi 2_93b
Zb5 LABORER 1111U U_,6 _.b ¢_010 _U_95
330 LADLE P_-HEATEg 51_7 _8,3 93°3 77_10 530R0
50_ RADIAL SAH OPERATOR 1709 _9,9 99,9 Z_9Z Zo_92
338 SHELLROLOER OPERATOR 3_19 91.7 93.b 239_1 3OZ_b
_O_ RAC_INE _LA_TER 3N_9 9Z.0 9L.O £L_b8 ZLgfi8
278 PN CONE GRIN_ER OPEN 2bo_ 94,1 9_.1 2L083 Z_829
Zbb HELPER bLZH bT,b _0,3 ZUZ70 2Zbqi
3E5 _gLL_R UPER q_?O od.3 vJ.2 i_oT_ Z_SEb _
_Zb CURE SETIER _bo_ _Z._ _.5 19_71 19_7L _=_
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_NVLRONM£_TA_ PROTECT|ON AGENCY _o_ JOo NU. 9o_

TABLE 5-23 PER3UHN_L NOISE EXPJ3UR_ ANa I_PACT AVERAGE_
(Cont'd)

EPA CRITerIA

SIC CODE = 33Z AVERAGE FUR IN50_IRY NO DATES _PECIFIED

JOB aOB DESCRIPTION NO° OF SJUNU LE¢=L LcV. NI, PbP,
CODE PE_S. mEAN _.L. BEAN _.C.

399 _AND_LINuER OPERATOR 170_ _.L 9W._ LlJfi8 2bU_5
_Oo TABOR CUT-OFF SAn OP _7Oq _N.£ 9_.£ £}99L £_bql
327 INDUCT° FURNACE DPER ?boJ ;O.2 9_ob I_753 2_b_
*hi INSPECTOR Z_O3 od.Z _9.0 L_O7_ Z_7b
_37 HI PKE$$. RULD_ DP 170_ _3°Z 9_.Z _L_ Z_lZ_
*59 SHIFIER 29o_ _,b 90.7 13)23 _o_9
902 BAND SA, OPERATOK _709 92,5 9_,5 _3O_l I_O_L
_O3 HAHO _LASTER L709 9Z.3 9_.3 1¢_37 1_=37
203 HORKSAVEK UPERATUR _LZ9 5_._ _:,_ _31g _o_3_
33_ LADLE S_IRMk_ 34L0 bo.L d,._ Lub_O ¢7¢7b
5]_ PRE$3 OPERATOR §L_q _J,0 _.0 _Z07 LU_7
_09 _P|RALBLAST OPERATO_ o9_ 9_°5 q_.5 UL_2 _102
_q UIL-_AKE CORERAKER LTO9 _d,b d=.o 7097 7_97
3_9 CUPOEA FURNACE DPER _709 bo,_ 9J,O 7o00 IJD_L
_50 ROL3 NA_ HURKE_ o_ 9Z,5 q£.b 0_7 bSZ7
27b PN URIL_ GK_N_ER OF _ 9L._ 9_.3 oO_O ?_7o
3B8 SAN_ULLER OPERATOR B_ 90._ 9J._ _5_ )_55
328 FURhACE CHARGER d}_ _9.q 9Co0 eTb8 ob_4
_bZ CUPOLA OPERATOR b}¢ U9,_ 93°¢ ¢_57 1403
_Z7 CORE GLUER dS_ bD._ 9U°_ _32 _L[_
270 , FORE_A_ _b_ _o.9 _., JU2B _N2b
307 ACETILE_ _LOER B_ bo,O _?,b zo7_ JJ2B
3_2 PAC_RAKEK NULDR OPEN o_ bb,_ _v°3 _3_ _3_0
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EMVIRONM;"_TAL PROTECTION AGEr4CY _Dt_ J_b HU. vb_

TABLE 5-23 PbR_Ut_NEL NOISE £XPuSUR£ AN_ IMPACT AVE_AGE_
(Cont'd)

EPA CR/Tt:KIA

SIC CODE - 3.3,' AVERAGE FUR IIIOU_TR¥ NU DATES 5PECJI-IEU

TOTAL NUNDER UF P_RSUNNEL _J95b
TOTAL NUMBER UF PERSONNEL _IIN LEU • I_ |MEAN_ h)Ob_d
TOTAL NUMBER UF PERSONNEL HJTH LE_ • 75 |_.C.I N_Z2¢d
TOTAL NUMBER UF P_RSUNNEL WITH LE_ • _O IMEANI Z_O_bV

I TOTAL NUMBER UF PERSONNEL WITM LEU ) _0 |_.C.! 337690
LEVEL HEIGHTEU PUPULATIDN IMEANI 3_39£_.0
LEVEL HEIGHTEU P_PULAT|DN (N.Co_ _o_787U°0
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ENVI_0NM_NTAL P_UTECTION AGENCY _ JU_ Nb, YbJ_

TABLE 5-24 PERSONNEL NUIS_ EXpOSuRE AN_ IMPACT aVEK. GE_

THRESHOLD LkYEL = 9U, U J_A
8-MR PERM|SS|bLE LEVEL = 90,0 JuA
EXCHANGE RATE = b _bA

SIC CODE = 33£ AVERAGE FUR I_UU_TRY NU DATES _PECIrIEO

JOB JOB UESCRIP[ION NO, OF _dUNu LCYEL DAILY NOISE DO_
CODE FEES* DEAN N,E= MEAN N+C,

3Z0 ARC AIR GOUGER 10_55 IOJ*b LOT,_ O,b_ 1i,09
_50 DUMPuUT/3HA_EOUT OP L70_ LO_.b LOJ.5 b,_Z _,_
3L8 GAS OUKNER 1709 L_.3 LU7,£ O,A_ IU,77
319 P_WOAR _UR_E_ 1709 1_3,3 LO/.L o._ IU,77
30Z ARC-AIR oPERATOR bL_9 101,_ LOb.3 _,=8 d,2_
ZSZ TRIM GRINDER OPE_ J_l_ _o,3 9:,3 3,L7 3,Z/
bOA RAD|AL 3AN UPERATOR llo_ _d,3 9o,3 3*17 o. L7
3Zb _RC FU_flACE OPERATO_ _L?_ 9¢°0 LOs.9 3._Z _°L8
M43 SHA_OUI TABLE OPER 5LZ_ _?,l LOi._ 2,91 _,o_
3_3 RDLUNASTER OPERATOR b/Z9 _0,9 _e.7 Z,bL 3,32

,/+- 505 CUT-OFF _HEEL OPER 7b_L _o,7 9l,b Z*_ _,Ob
3_0 3DUEL/JOLT _ULDEk OP Z9919 _._ L_L.b _,11 },L_
277 PN UlSC GRINDER DPER 3_L9 v_*? 97,o 1,9£ _,_3
2_0 nflEEL bKINO_K OPER 9N03 _*o iOL.O 1.o9 _,o1

33g AUTO-MOLDER OPERATOR 3_£o _3,9 go,o 1,71 _,JO
500 TABUk LoT-OFF SAM OP 17_9 _._ _,N 1,bO /,_U

337 _I PRESS, MOLDER OP 1709 9£,0 9_,0 1,a1 L,3L
275 PH GRINU_ GPER 70LUO _L,8 93,b L,_B 1,o5

Z7g SWIN_ GRI_O_ OPER ha37 9_,5 9c°0 . 1,_3 _._]
_Eb' CORE SETTER _5o_ 91,_ 91o_ L,CL _°ZLr

'; 609 SPIkAL_LAST OPERATOR _b_ _l,_ 9L,N L°_L L,ZI

i 3Z5 FURNACE _PERATDR 3_19 _1,3 91.3 L._O L.ZO
Z7b PN DRILL GRINDER OP o_ 9L,Q v_°o L,L5 i,b_
395 SAND$LINGER OPERATUK L7U9 _i,O 9_.9 l,L_ l,Ob
_1 SHEL_ CURE OPERATOR loZ_O 9u.9 _._ L,L_ 1,_0
27B PN _ONb GRINDER OPER 2_o_ 9U°N 9_,b i._O _°_
50Z _AND SA_ OPERATOR 1709 _0,3 9a.3 L._ L°O_
_03 _ANU BLA_TE_ 17DO @0.0 _0*0 i°00 L°OO

_0_ mACHINE OLASTER 3Rig <90.0 _OO.O 0,_9 0,99
Z81 STA_ bfU_E GRINDER 1%o0 (_0.0 91°b O,_Z L,Z_
350 BOLD NAS_ NOkKER B_ <90.0 (gu,o 0._7 0._7
303 ARC ecLUERIA 2N790 <_0,0 9_._ g°=_ L,_

33b SHELLMO_bER OPERATO_ 3A£9 (Ou,O 9i,Z 0,_3 L,18
ZOZ FORKLIFT OPERATGK 5030 (gO,O <_,0 9,_[ u,97
_OE ROT_LAbl UPERAtUR 0o_5 (_0,0 9C,b 0,79 _,_1
327 INDUCT, FURNACE OPER Zbo3 _0.0 _c°b 0,73 L,_d
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ENVIRONMENTAL PKUTECTION AGENCY ooN Ju_ NUo vo3b

TABLE 5-24 PEKSUNNEL NOISE EXPOSURE AN_ IMPACT AVEk_G_
(Cont'd)

THRESHOLD LEVEL J 9_,U )hA
_--HR PERMISSIBLE LEfEL - 90°0 _bA
EXCHANGE RATE - b UbA

SIC CODE = _ AVERAGE FUR hsUu_TRY nu DATtS SPIDIFIEu

JOB JOB DESCRIPTION ND, OF 5UUN_ LEVEL DAILY NUIS£ DOSE
CODE PERSo nEAN w°C. MEAn _.Co

A_O SHAKhOUT OPERATOR 11967 (90,0 91,0 0./2 1.14
_67 NHELLA_RATOk OP_R 8b_O (90.0 9£,4 0o71 l,_O
ADZ LNSP£CTO_ 25o3 (VO,O (90o0 O,b9 U°7b
368 MELI=R/PDURhR 7693 (90.0 9£,b O,ol 1,2b
385 MULLER UPER _270 (90,0 (9_,B 0,5_ _.77
367 POURER 18_05 (90,0 <9_,0 0,_7 0,9_
3_0 LADLE PkE-HEATE£ 5127 (90,0 9_,5 U,_5 l=OZ
*Z2 NO-bAKE CONE OPEN _0¢_o (_U,O (90,0 0°_3 0,b3
_27 CURE GLUER U)_ (90.0 (90.0 0._0 0**9
3Z8 FURNACE _HAKGER _ (90.0 (9_.0 0,3_ 0,70
3_1 FLO0_ _OLDER 170_ (VO.O _U.O 0,32 u,b5
3B8 _ANDMUL_ER UPERATOK b>q (OU,U (¥_,0 0,30 U,30
2b_ SERVICEMAN Z_gZ9 (_0.0 _9_o0 0,_2 _,_Z
6zg OIL-_AKE COKEMA_ER 1709 <90,0 <Od,O 0,/6 U,IO
_59 SHIFTER ZSb_ (_0,0 _93.0 O,LI b,Z3
Zb5 6ABUKE_ ZZLIO (90.0 (90.0 0,05 D,Ih
203 HORKSAVE_ UPERATUR _LZ9 (90.0 <9_,0 0,00 O,Z3
_bO HELPER _ZZ9 (90.0 (9_.0 0,00 O,lfi
220 FOREMAN _* (90.0 (9J.U 0.00 0,37
307 ACETYLENE HELDER d_ <_0o0 (9_,0 0,00 0,0
329 CUPOLA FURNACE OPER 170g (YU*O _L,9 O,00 L*_O
331 LADLE SKIMMER 3_1U <90.0 <90.0 0,00 O,b7
]q2 PACEnAKER nOLDR OPEN _ ¢OU,B (90.0 0.00 O,fiB
*33 CORE KU_N NORKER 20517 (90.0 <90.0 0.00 0.13
_bZ CUPOLA OPERATOR u_ ¢90,0 9L°_ O.OO Z.30
ABO OVERHEAD CRANE OPEk bb_b (90,_ _90,0 0.00 0,0
93* PRESS UPERATOR fizzq ¢90.0 (9_.0 0.00 b.O
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ENVIRONMENTAL PKuTECTXUN AGENCY b_N JUb NU. _O3U

TABLE5-24 PEKSuNNEL NU|SE EXPUSURE ANJ iMPACT AVEKAGE_
(toni'd)

THRESHOLD LEVEu • 9_.b _oA
B-MR PEkRXS$1BLE LE#EL = 9U.O boa
EXCHANGE kATE = _ UoA

SIC COOE = 332 AVERAOE FUR |_uu}TRY _u UATES SPECIFIEd

TOTAL NURSER UF P:I_$orwr_L. ,, _b3'_b

TL]TAL NUMBER OVEREXPO',=L} [MEANI = _1030B
TL}IAL NUM_ER UVEK=XPU_U 4_,C,I • Z_J_9

4 F
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ENVIRONMENTAL PkUTECTIDN AGENCY _=_ JU_ HD. _b3b

TABLE 5-25 E_UIPnENT NOI_h AnPACT

bPA CklTaalA

SIC CODE = 332 AVERAGE FOR INDUSTRY NU DAIbS 5PECIFIEu

EQUIP. EQUIPMENT NO.UF ncA_ ,.C. N_,OF PKIURITY NORm.
CODE DESCRIPTION UNIT_ LJ LJ P:KS. INDEX P.I.

ilbO ARC AI_ GOUGERS 7 lUb._ ilU.3 300o_9 _5300ol O.iOl
ILlu PN PI$C GRIN_ER 7 _9,? 1U_.o Z?O_b_ 3OBbZ,a 0.0o9
133U $OUEL/JOLT MOLDER 17 v_.g ZOo._ £oS_ZO _9693.9 O.OCb
I120 PH NM=E6 GRINDER 1_ _._ _o.1 ZT_iO _b3_Z.O OoOBU
1_50 SMELL CONE 5 #5._ _o._ ¢70_0 203_¢.B O.O_5
1119 PN CUNE bRINDER 1_ 9_._ 9i,_ Zb_O;9 20237._ 0.0_5
l¢db SHA_EUUI b _1,1 _>.0 ¢32_7_ 193_*,3 0.0_3
1517 STAN_ STuNE GRINU IQ _l.b g_.O ZOO*L3 183Z5,I O.O*l
1_3_ INDUCT. FURNACE 7 _l.b 9b.i ibboo3 l*q?O,2 0.0_3
1_37 ARC FURNACE 3 luO._ LU_.i 79_b3 i33_g.b O. U30
Z117 Ph _K_LL GRINDER _ _£,o _.2 Z4Z_U_ ZlO/b.g 0.02_
13B7 SANDSLINGER _ _.U _o.U hOuri lOol*.O 0.02_
119_ ROTO_LAST > _,_ 9_.,_ oT_i_ 1021bo9 0.0_

1_0 FURNACE 2 o_._ 9_,_ Z_o?_7 97_,_ O.U_='_
_2 _DRE OVEN i o_,0 o_.O 37blk 91_.3 O,O_U
153_ VENIILAIION Z OZ.) _._ Z_9?L9 90_9.? O,U_O
1513 ,HEEL GKINDER 2 _7.O lO_,l _0_/3 8bbOo_ O.U_9
ll_b PN IARPEN 7 _b.i 9_,7 23077 7657,_ O,Ol?
1,99 HHEELABKATOK 5 _U.£ 9_.B _12_13 75_7._ O,Oi?
151_ SHImG QNINDER 3 V3.7 9,._ 12BZle 72_1._ O.Glb
1506 CUT-uFF _MEbL _ iuO,O lOO,O 190olZ 6900.0 O.UI5 i
IASi NO-bANE CDKE Z 9_._ 9b.E 31bZ9 bBU¢._ O.Oi5 :

I
149_ SHAKEOUT TABLE b lul.O l_*,U U7/75 bSl_.l O,Oi*

_193 A_RA_IVE BLAST 1 _,U 9_,9 b_8 b_ii,7 O,Ol_ !
_503 RADIAL SAH 1 Zuz,O IU_,O 2_zLg 5_9o,1 O,Ol_ ;
1_71 BACKIDVEKH_ CRANE i _g,o 9u,0 lO_:5 537i.7 O,Oi_
1_90 SHAK=UUT CONVEYOR i _u_.O IP),O BBU=2 52b_._ O,Ol_ ;
1341 NDLDnASIER 3 Idl. O LUJ,o b_3_ 50_,0 0.011
l_b CRUCIBLE 1 _.D 9>.0 ZOZ>b 50LZ.b O.Oil
11bb HELDING/ARC J O3.U _O.5 1_o171 _90_,3 O,Oil
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ENVI_UNMEhTAL PK_TECTION AGENCY 6_ JUu Nb. _b3b

TABLE 5-25 EQUIPMENT NUI_E I_PACT
(Con_'d)

EPa C_[TE_IA

EZC CODE - J_ AVERAGE FOK I_UU_TRY N_ DATES SYECIFIEu

¢QU[P. _QuIPMENT NO.uP nbAN ,.C. nu. OF PRIURITY NORM.
COD5 u_$C<IPTIOM U_IT_ LJ LJ P_kS. INUEX P°I.

1507 CUT-oFF WHEEL J _9.O /JL.b 3Z_76 4b_,b 0°uLO
lD]b SHEL6 ,uLDEK J 9J.7 _OoZ _7¢o0 _bU°_ O.OLO
1332 AUTO-MOLdER Z _b,_ 97.b 133JZ9 _19_,0 O,Ou_
15,2 CUMPNES_cD AIR U _.o 96°_ lZlAoO _1l_°1 O.UUg
137_ MULLEK b _O.b 9_,I 127J_b _ON_.O O.uOg
l_J LADLE _E-HEAT § _U,O 9_,b 19Z_97 375o*_ O,UO0
_bO_ _AN_ SAN l _N.O 9_.0 Ib_O0 350_,9 O,O0_
1_93 _ACK. ONLY CUNTR. 0 BOoN _3.¢ _37_b 31bd._ 0°007
l_9N $HAKEUUT TABLE Z IOL.U IDO.7 _9_1 31ZZ.5 0°OUT
1_9 . CORb SEI LInE L _3,0 _.u BOngO 3u*o,1 O,ou?
1_b2 PN VlbKAIOk _ VO,7 ZOZ,7 eNOLN Zb/5oZ 0.UO_

..---. 159Z bACK, ONLY CUNTR. O /7,V B_°9 LOb_O_ zgN3,9 0°OU4
' 1L3? PN CH|SCL _ AuS.b ¢L¢*_ _A_b Z70¢,_ O,OC_

137_ 5AN_MULL_K 3 o7,7 9_°o _Tiol 17_J,Z 0,dUN
LbOV IAB_ C_T-UFF W_L Z _,u v_,O Z?u_ lod_,S 0°UO_
L_Z FURhACE _ o?,u _o.N 7_1_0 IbOb. Z 0.uu_
1_9L SHAK_UU[ CUNVEYU_ 1 vo,b 9o,0 OoJ_ _b_u,_ OeUU6
137_ $A_D MuPPEE/V[5 _ _7._ L_O.L _Lcg 15_J.O O,O0*
_89 A_RA_[VE BLAST l _,U g_°O _ZU9 _BO,Z OeOO_
13_? HI-PK_S_* MULDEK _ _Z.U 9_°0 _?ZO _53_.7 0°UU_
Lk83 PN vibRaTOR i l_),O I0_°0 17U9 ZWgq,_ OoOOJ
13g/ EXHAU$_ FAN I _,0 _Z,O 3Z_oL [2bU,_ O°QG_
19_ bACK. ONLY C_NTk° 0 /o,i d_,O 07i7_ IOO&,b O=OOZ

L195 SPZRALSLAST [ _O,D @O°O _W 7b/,N O*OUZ
180Z FORK_IFI 3 oh.7 oo._ 2_o7 3_.0 0.UUI
_L7_ MEL_IA_ETYLENE L oO°U oo°O LTUb 1b¢,0 O,OUO
A3_O _OL_=_-PACEMAKER L o_,O U_,3 O_N I_U.O O.UOC
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ENVIRONMENTAL PRQTEDTIUN AGE_C_ _uN JUb NU. 9o35

TABLE 5-26 EQUIPMENT N_ISE CDNIROL PRJ_KIIY

TNRESHDLU LEVEL = @O,O J_A
8-HR PERMISSIBLE LEVEL = q0,0 _A
EXCHANGE RATE - 5 u_A

SIC CUDE = _ AWERA&E FbR INDUSTRY NU DALES 5FEC]EIEu

EQUIP. EQUIPMENT NO.OF MEAN W,C. Nu.GE PRIURIT¥ NUK_.
CODE DE$CRIP/IOh UNITS LJ LJ PERS. IMUAX P.I.

1100 ARC AIR GOUGERS 7 lu_,_ LLU.3 27J_1 _7ZYa,7 0.130
ZIZD PN NMEEL GRINDER 15 9_.3 9_.1 bDZ6b Zb39d.7 OeJ_b
_l_d PH DISC GRINDER 7 99.7 IDZ,8 _b_L3 _Sb=.O U.107
133B SQUEZ/JULT MOLDER 17 • YD.9 iO_._ ¢3U_1 2173_.5 0.103
1119 PH DUNE GRINDER I_ _b,_ 91.b bOb_l 19103,7 O,U_I
1117 PN DRILL GRINDER d _,_ V_,? bZ_Ob lZ_JQ,O O,ObO
_S13 HHEEL GR|NUER K _7.O ZO_=l 9_03 789_=9 0,038
1637 ARC FURNACE 3 100,_ ZO_*Z 7093 7b_,D O°UJ7
Z6SO SHELL CORE b Vb.U 9_,* 7o_3 7693,0 0.0_7
1_12 SN_NG GRINDER 3 v3.T 9_,g _q03 5gB3.O O.OZ_
1503 RAOLAL SAW _ £UX.O _O_,O filZ_ 5LZaeO O.02N
ZbOB CUT-UFF _HEEL Z LUD.D _OU.O fliT3 _ZTJ.o O.OZG _''W
Z69D _MAKEDUT CONVEYOR _ IU_,U ]U_,O 51_b 30_,1 O,OL7
ZA92 SHA_=gUI lAdLE b _UZo_ _O_.O 3_19 34_9.0 O,Oib
[6_b CRUC_B _ _b.U _5°D 3*19 3_19°0 OoUib
133_ AUTU-MOLDER Z _5._ 9l.b 3*1b 341_.0 O.01b
1507 CUT-OFF _HEEL 3 Vg,D ZUA.b 3_ 3_1_.0 O.Olb
1_9_ SHAkEOUT TA=LE _ LUZ,D 10o,7 _9_1 33_b.b O,uZb
1_41 RDLDnASTER 3 £uZ.C lOa,b _1Z9 3161.9 0.0£5
1_9 CORE SET L]NE 1 V_.D 93,U Z_Og 2b_4.O O*UJE
1517 STAND STONE GRIND 10 _1.5 9_.0 b_o3 20Z_.O O.UAO
137b SAND HDPPERIVIB b VT.b ZO0. L fi£Z9 zeTL.Z O.UU9
21_T PH CHISEL ¢ £U3,_ 11Z*_ _709 1709.0 0*008
1194 ROTDdLAST _ 9Z,b 9_.4 £7U9 170_.O O.OO8
_NBb SHAKEOUT _ _*7 95.0 _709 _7gD*o 0*008
1_02 BAND SA_ Z _4.0 9_,D 1709 1709.D O.OU8
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ENVIRONMENTAL PKUTECT|OM AGENCY b_N Job NU. 903_

TABLE 5-26 E_ulPREHT MUlH_ CONI_O. P_Iu_IrY
(toni'd)

THRESHOLD LEVEu = gL.D J_A
8-MR PEkflISSI_LE LEVEL • 9D.O 3_A
EXEHANGE RATE • 5 _A

SIC C00E = 3_ AvEWAGE FOR |_Qu_TRY NU DATES _P_CIFIEu

EQUIP. EWUIPBENT NO.JF ,hAW ..C. NO. QF PR!UKITY MUkB.
CODE OESCRIPTION uNII_ LJ LJ Pt_3. INDEX P.I,

1509 TABOR CUT-OFF WHL I _5.0 _}.0 lTU9 Z?UO,O 0,0OB
1337 H[-PKESS. _ULOEK i _.O 9_.0 llO_ 103/.b 0°005

I195 SPI_A_=LAST 1 W_.U 9o=0 o_ _,O 0.00_
1387 $ANDbEINGER _ _=,O _o=0 1709 079°3 0*O_J
I_91 SHAKEOUT C_NVEYUR I _8.U 90.0 L709 399.0 0°00Z

l_gg HHEELABKATOK _ wO,_ 9_,_ O_ 2_,b 0,001
il_b PN TA_PER 7 _5°I _.7 1709 13Z,9 0.OOl
i_3_ INDUCT* FUKMACE ? _l.0 _o,i tlug lUo._ 0.QUl

|
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TABLE 5-27
LIST uF _LhE_ALILbO £_UZPnEHT CuucS

C_ b_N EH_ bc_ ULSLKIPTIUi_

Ii0_ 1103 ll_ Ph_UMAI_C GKIm.£_
I13_ 113_ I1.3 P_EUmAIIC CHIacL
_i_ 11_ 1151 PN_UMAIJC TAMP=R
11_ 11_o 11_o NELD/OOkNI&OObI_
1187 1_o7 11_ A_ASI_= _LASTI_u
L_33 _JJJ 13_0 BULOEK

1371 1371 130_ mULLEK
1385 l_Sb 139i SANOSLINGL_
159_ 1391 1391 MYORAU_IC PU_Y
1394 IJgN 1_00 EXflAUSI F_
1_3_ 1_3_ 1N_ FuKNA_c

1w_O IWOU 1%_9 LATME
I_80 I_0 i_o3 PNEUMATI_ V|_TO_
I_ 1N6_ 14_b 5oA_ouTIoU_PouI
1_97 1_97 1.9_ .HEEL_oKAIuK
1500 1_00 150_ SA./R=[A_
150D i_ 15bg COl-OFf _hJ_L
151u i_I0 15ZU _LcCIKib uK|_J=k3 _
15_ i_= 1b¢7 nAR_EK=_u
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ENVIR_MMEhTAL PKOIECTION AGENLY b_ JUG Nb. _03_

TABLE 5-28 cQUIPMENT _uISE IMPA_I AVEKAb_

EPA _R|Tb_IA

SIC [UUE " _ AVERAG_ FOR A,_0UST_Y M_ 0AT_$ 5PECAFIEU

E_UIP. E_UIPMENT _O.UP I_bAh_ _.C* _u. QF PRJURITY NORM.
CODE OESCRIPTIUN UNII_ LJ LJ Pc_S. INDEX P.L.

1[03 PNEUMATIC GRINDER 6_ _5._ 9o,Z _ O8_5o,7 0.LUG
I[5_ HELQ/_URN/GUUGING 11 9b.¢ tOL.g _5_7Ld 503d9.3 0=112
[333 MOL_ 2_ _7.b IOJ._ 5_ZTLg _51@1.3 0.100
1%36 FURNACE 1_ _1.b _o.0 0_b9_0 %3_0.N 0,G97

'" [%8% 5HAREUUTtUUMPOU[ 1o _7,c lO¢*l _05102 590_&.q 0.007
L*_ LORE OVEN 9 _3._ 9_.3 _0193 3037_.9 g.ool
15tO ELECTRIL G_ANDER5 I_ _.7 90.o 35_1_ 3_2_?._ 0.07_
[1_7 AdRA_IVE BLASTING _ _3.1 _o._ 7o910 189o0.1 O.U_
150_ GUT-oFF ,_EEL b _b.; lUU.O _26799 1333J._ O.OJO
13_5 SANU_]_ER _ _,U 90.0 bOooL IO_1_.O 0.u24
1500 5AH/_EIA_ 2 _b._ 9o.0 %[b19 qlO_._ O.O_O
II_N PNEUMATIC TAflPEK o _._ 99,9 23U77 7_?.5 0o017

,_' 1691 HHEELA_ATUk _ _O.c _b,o 11_o13 7037.* 0.017
[37[ MULLcK I_ _&,b _0.i _19_7 73_0.A 0=010
16b0 LATHL _ _.J _.O 10_5 5371,7 0.U12
1Q_Q CRUCLo_E L 9b,J V_,U 10_b 501Z.O 0,011
1680 PNEUflATIL VIbRAtOR _ LuO._ IO_.U oo3_ 6109._ 0.009
1_57 COKE SET LINE 1 _3.b 9_._ _oUdO 30_o.1 O.Uu7
113_ P_EUMATIL CHISE_ _ luO._ 112,_ _IZb 17o_.0 O.ou_
139_ EXHAUST PAN _ _¢.5 9_._ 3_01 IZ_._ U.UU3
139< HYOR_U_IC PUMP I _b.O 9o.0 //Uq 103._ O,UO0
1525 HAMMEKI_G _ _o._ 101.7 _oZ Iio.0 O,OOO
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ENVIRONMENTAL PRuIECTIDN AGENL¥ bb_ JUh NO. 9039

TABLE 5-29 EUUJPm_NT NUI$_ CDNIROL P_AURITT Av£RAG:S

T_KESHDLD LEVEL = 9Q.O p_A
8--HR PERmISSIbLE L=vEL = GD.D _A
EXCHANGE RATE = 5 DOA

SIC CUDE = 33_ AVERAGE FuR INDUSTRY Nu DATES SPECIFIED

EQUIP. bQUIPBENT NO.0F B_AN N.C. NU.UF PRIUKITT NU_m.
CODE DESCRIPTION UNITS LJ LJ PEKS. INPEX P.I°

1103 PNEUMATIC GRINDER _ 95°_ 9o,Z 25_75b 79_9_._ 0°300
1333 BOLDER 2¢ _7°b IO_°b 333JT 293*_.q 0,1.0
115B NEL_/BUKNIGUUGING 11 _,c 1D_°9 3_D0 Z129u,7 0.130
1510 ELECTRIC GRINDERS 15 _Z.? 9_°b 2L369 1590D.9 0°070
1,8_ SHAKEOUTIDURPOUT 16 _7.b I01.I 179¢¢ 12_7,b 0.059
1505 CUT-UFF eHEEL b _°7 lOu,_ 9_00 9400°0 0.0_5
1_3_ FURNACE 19 _l.b 9o,0 11111 77_9._ 0.037
14._ CORE UVE_ 9 93,9 9_,3 7bv3 7bOJ,O 0.037
1500 _AW/METAL Z _b,u 9_,O bSJ7 6B37°0 D.033
1,_ CRUCIBLE 1 _5,O 9_.0 3_Z@ 3_19,0 O.Ozb
1_57 CORE SET LINE 2 _3,_ 93,5 Z_o_ _Sb_,O O.0L_/_'_ :
1187 ABRAbIVE _LASTING o _3,£ _b,b _o3 ZSb]°O D,OIE
1371 RULL=k 1_ V2,_ _o.1 _LZ9 197L.1 D,Ou9
113_ PNEDflATI_ C_ISEL _ zuJ,= £1_,_ £?d_ 1709o0 O.bu_
138_ SAN_SLINGER Z _,0 _,0 L7Q9 bTv.3 O.OU_
1497 WHEELABRATDK b _O.Z 9_._ _ 22_.5 O,ool
1525 HAM_ERINO Z _.0 iO_.7 8b_ 190.5 O.oOl
13qZ HYDRAULIC PUmP Z _o.O _o.0 1709 I_.7 Q.OGZ ! i
11_ PNEUMATIC TAMPER _ _5,_ V_,_ 1709 13_.9 OoUOl

I;(

. !
:!
• !

i: I

i
t

i
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TABLE 5-30
_.Pu] _ulSE k_DuCTLu_ _IA

_CH LINc _N_.5 I_ NUISc _U_TIUN
SP=CIFICATId_ FU_ A RANG: OF cQUIHM_NI Luuc5

Cg_ FUK CUUt FuK au4_
BEGI_NINu DF KA_uE E_U UF RANGE _Euu_Iiu_

Z103 112_ Lu
i_3 l_bo lu

LblO l_u b

1_05 1_0_ o

9

I 5-40................



ENVIRONMENTAL PROTECTION AGENCY _N JOB _0, _6J9

::'TABLE 5-31 EFFECT DE EuuIPn_NT _DISE CUNTRJL

BAC_GRUUND AND EOUIPN_NT NO_SE OATA AVEkAG¢_ (LEQ)

SIC CUOE • 33Z AVERAGE FUR I_DU_TRY Nu DATES 5PECIFIEu

E_UIP. EQUIPMENT NO. UF BEAN LED (D_A| NOISE R_D.
CODE DESCRIPTION SAMPLES UEF3K_ AFTER (_BA|

l[60 A_C AIR GOUGERS l LOb._ 90._ ZO.U
l_B3 PH VIBRATOR 1 L05.O LO_.O O,O
1_90 5HAKEuUT CONVEYOR 1 /O5°O 97. U 8°0
1137 PH C_ISEL _ Lb3.8 L03.8 U.U
_50J RADIAL SA_ L ZO&°O IOZ=U 0.0
13_1 NOLDnASTER = LOL. O 9t.O LO.O
1_92 SnAKEuUT TABLE _ lOl.o 93.0 8,0
169% 5NAKEUUT TABLE _ I01,0 93.0 _,O
1637 AKC FURNACE _ 100, _ L00,_ OoO
150_ CuT-oFF MHEEL _ lO0°O 92.0 _,0
133_ S_UEZ/JOLT MOLOEK 12 9g,_ 8g.9 _O,U
111o PN Oi_C GRIN_ER I _9,7 o9.7 10.O
1507 LuT-OFF ,_EEL _ 9_.u 9Z.O _.0
1_8_ P. VloRAIOR _ VS.? _o.7 u.O
11g> _PIKA_LAST 1 go, O 98.U 0.0
1387 5A_US_|NGER _ 9_,U 9b,O O.O
1_53 F_EXIbLO CORE MKE i 9d.U q_.O O.O
1_91 S_AKEUUT CONVEYOR _ 9=,O 9O.U B,O
137_ SAND HOPPER/VIE a VT.o V7.= O.O
1513 H_EE_ GRINDER _ q?.o qZ.U 5,U
1335 AUTO-ROLDER _ 9_,_ o5._ _O,U
1119 PN CU_E GRINDER iN 9_,_ 85._ _u,O
llZO PN BHEEL GRINOER _} g§.3 _5.3 LO.O
_I_D PH TARPEK 1 9).1 9_,i 0,0
11Bg AbKASlVE BLAST l 9_°0 9b.O O,O
14_b [RUCIbLE L 9_,u qS,O 0.O
16_0 SNELL COkE b q_oO 95.0 O.O
i_§I NO'BARE CORE ¢ 9_=O 95,U OeO
1509 TABOR CUT-OFF NHL _ _°O 8?.b 8.0
_5_Z _URPRE$SED AIR b 9_.o g_.o 0.0
1_77 NOIST 1 9_oO Q_,U O.O
_50_ oANO 5AH L _,O 9_°U U,O
L33b $_ELL RDuOER _ 93.7 _3.7 10,0
L_L_ S_|NG GRINDER _ %_.7 _5.7 5,0
139b EXHAUST FAN • 93.0 q3,O O.O
1_B9 _UKE _ET LINE L @_og _3,0 0.0 ,_
_17 PN OKILL GRI_OER = _l.o _.o LO.D' ,

t 11_3 A_KA$IVE BLAST £ _.O q2.0 O.O _"
: 5-41



ENV|gUNfl_NTAL P_JTECT|ON AGENCY obN JU_ hU. 9b_5

TABLE 5-31 tFFEET GF EUUIPMcNT _UI=c EUI_TkJL
(COnt 'd )

BAE_GRUUND AND EQUZPME_T NUJSE UATA AW_KAG=_ (6CQI

SIC CUDE = 3JZ AYERAuE FUk |NdU)[KY Nu UAIE5 _PEC|FZ£_

_QUZP. EQUIPMENT HU, O; MEA_ LEg (O=A) NOL3E KEU,
CODE 3ESCKLPT|gN SAMPLES _EF_£ AFTER (U_AI

Zl9_ RUT_SLAST _ gZ.0 9_+0 0+0

1337 "I-P_E$$o MOLOER * gZ.U d2.O /O.U
_397 EXHAU3T _AN L 9_o0 9ZoO OoO

1_80 S,AKCUUT o gio? b3.7 8.0
[5[7 STANb STUNE GRIMU _ 91._ o6.b 5.0
1339 MULOE_ L gt.O _L.O lO.0
143_ Z_UUET* FURNA5E 7 gloO 91*0 O*0
237q MULL=_ _ 90._ 90.0 O.O
_499 NMEELASRATOR _ _U,_ g0.d 0.0
¢'43 L_0LE PRE'HEAT _ 90.0 90oU O.0

_ I_5 dAE_ILRUCLBLE i q0. O 9U.U O.0

+ 1671 S_K/uVEKHO _RA_ i 90o0 90°0 U.U
1640 FUrnACE a u9.) _.= O.u
IWS_ _AC_I_MA_OUT _U _9. J S_°L O._

llO* _AC_IPN bR[NOER _ _9. O fiW.b _._
150b _CKICUTUFF dMEEL _ oo._ bl.o o._
_65U BACKI_DRE SET LIN 1 8d.U bb.O O.0
2501 B_Ca/bAnlMETAL ¢ _o.o 8_°0 O.g
[5L_ _AEKIELE_ GRLNOE_ J _o.u 6Z._ _.Z
_159 oACK/WLDIfRNIGOUG _ bT.0 _._ O.Z
1373 5A_UMULLEK 3 o7.1 U7.1 O.C
[3_o _ACK/SANuSLINGE_ _ _7._ _7°J O.O
[39) _AC_/hXHAUST FAN 1 07.U _5,o i.q
1.42 FU_,ACE _ _7.0 _7.0 0.U
L17b _LUlACETYLE_E _ o_.u 7_.0 10.0
_802 FU_KLIFT a _.7 8b.7 0.0
I_9_ _ACKIHHE_LASRAT0_ _ _.b _5°_ 0.0
i13b 5AEK/PN CHISEL _ _b°O _3oW I,_

11@_ BAC_/AbaAS¥ fiLAST 1 _D°O _¢.1 0.9
152b _ACKIMAMMER L _.0 _2°_ _,_
L334 bACK/MUL_ERS _ _._ 77._ 7._
1372 bACK/MULLER _ a4._ _.3 '0.0
L543 dACKICOMPRSD ALk o U3._ _J.5 0.3
143b _ACK/FUK_ACE 1_ U3.5 _3°b O.0
lb3_ _AC&/VEsrILATLQh _ _J.3 0_.7 u.o

1_oo _=LUt_GtaKC _ _J.u 73.0 1O.o

5-_l(a)



ENVIRONMENTAL P_dTECTION AGE_GY DuN JU_ NU, 9o_

TABLE 5-31 EFFECT UF E@UIP_EMT _lSE CoNTKJL
(Cont'd)

BA_GRUUND AND EQUIPmeNT NOLSE DATA AVERAGES (LED)

SIC CODE = 33_ AVERAGE FUR I_UUSTRY Nu DATES 5PECLFIEU

EQUZP. E_U|PRENT Nd, OF REA_ LE_ (DbA_ _Dl_E RED,
CODE 9ESC_IPTIUN SAMPLES _EF_R_ AFTER |_BAI

1535 VENTILATIUN _ U_,_ 8_._ 0.0
1q¢_ _A_K/_URE EOUIP _ _,3 u2._ 0.0
Z3_O R_LUER--PACERAKER 1 _,0 72,0 ZO,O
l_SZ _URE UVEN _ _2.0 8_,O 0o0
1_93 5A_K= ONLY CONTR, 0 _D,q 73,7 0.7
1551 _ACK/EXHAUST FAN _ 79,7 79.Z 0._
1_81 _ACK/PN VIBRATOR L 7_,U 7b,b I._

Z56_ RACK, ONLY CUHTR. g 7b,1 75,7 0°3

_',,q

I
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ENVlkONM_NTAL PKUTECTION AGENCY 05_ JOb nOD 9o3_

TABLE 5-32 EFFECT OF E_UIPMENT _UISE CUNT_3L

EQUIPMENT nOISE DATA AVERAucS ILED; _E_ERAuIZEd

S|C LODE = 3_J AVERAGE FUR I_GdSTK_ NU OATES _E_I_|EU

EQUIPo EQUIPMENT MU. UF MEAN LEO (DeAl NUISE RED,
CDDt OESCKIPTIOH SAmPLE_ dEFJ_E AFTLR 4D_A)

1135 PMEUMATIC CHISEL _ IO3.u IOJ°o O.9
l_80 P_uMATIC VI_ATGK _ LUO.Z ,OO,_ O.0
lPO_ CUT-dEE W_EEL _ 9u.7 qg.? _.U
llS_ _EED/bURMIGOUGING il 9_,_ 8g._ £O,O
1500 SA_IMETAL _ 9Oo0 9o.O O,O
138b SAND_LINGER _ 9_oU 9U,U 0°O
1333 MUUUcK Z_ q7.8 87._ iO*U

1_ S_AKEUUTtQURPUUT i_ 97.0 _9°o O°O
I_2_ HAMMEK[_& _ 9b.O 90,O O°g
139Z HYUKAULIC FUNP i 9b.U 9b.U o.g

S -_ 1103 PmEUMATIC GRI_DEK ,, 95.o 8_.o iO.O
1_ P_EUMATIE TAMPER b 9_°_ 9_._ O.U
_ C_UC|ULE x _,O 9_*b O°O

1_57 CuKE _ET _IHE • 9_._ 93._ O.O
IE_7 A_KA$IVE _LASTIhG _ 93°/ 93,_ 0°d

LSLO ELE_[KIC GRINDERS i_ 9Z.Z _7,7 5.U

13q_ ExM_uST FAN _ qZ,_ 9_,_ O,U
l_O0 LATHE _ _.d 92,U 0°0
I_3_ FURNACE I_ gl,O 91*b UoU
L_97 HdEEkABKATDR _ 90._ 9O.Z OoO
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ENVIRONMENTAL PRUIECTIDN AGENCY B_ auo Nb, Vb3_

TABLE 5-33
EFFECT DF NOISE CDMTRSL _N PEkSONxEL cxPDJU_E AVEMAGE5

EPA LRITEKIA

SIC CUDE = 332 AVERAGE FUR IN_USTKT NU DATES SPECIFIEQ

--- LEVEL .EIG_TED POPULATION ---
JOB JOB OESCRIPTION NO.OF BE_dKE AFTER CHANGE

CODE PENS, N_AN R,_. BEAN K.C, MEAN N.C=

275 PN GRINDER DPER 7OlOO o2677_ loBO?O 1)23dZ 71)b59 47._91 5_11
360 5QU_Z/J_LT _ULOER OF 29919 368770 _o9_b_ _O_U 2_OZbO 219730 313203
303 AR; WELgEK/A 2_79D 7359J9 31_5b_ ?OOSb 119127 Ib5909 199437
310 ARC AIR GOUGER 10255 22b_10 ¢_7Lb% _9629 lk1467 LZS9_l 1.5717
_21 SHELL CURE UPERATO_ 1o760 127b_9 1_7b7o I_bbL 1_701_ _U98 bb_
281 STAND 5TONE GRINDER 19bbO 121_ug 1_b07_ _OBZL 76535 bbU_I 195_9
367 POJKER 18B05 LIO?=O L_bb_g @lB9_ 128713 18027 /79_7
302 AR;-AIR UPERATUN bl2g ZD3_/b IJ3bOU _OL b_072 _901_ 09b_d
flOE CUT-OFF NHELL UPER 7o91 101010 ILZ_le _OO3 50b_1 57017 6077/
280 WHEEL _KINUER OFER 9_03 979u5 170%_1 538_0 ILZ_51 _%0z5 5_030

3_1 FLOUR _ULDE_ 17094 80?_j IL7=1_ 773._ 11_025 3379 _l_
_3 SHA_EDUT TABLE OPEN 912U 73v_1 v9111 d3o13 5gbTa _O_O8 _o, i*
2b* SER¥1CENAN 23_29 737J5 LULZ93 _)bDB bbZbi IoOJ? I_U3_
6_0 SHA_EDUI OPERATuR 11_b7 097=0 97_oo £DTOI _9oOZ 6N029 O7._b
3_3 MO_U_ASTER OPERATOR _129 bBb_O 808_9 _2_ 571o_ 22_7 _3_d_
32_ ARC FURNACE OPERATOR _7_ bL_2 _2_b? bI_L b_58 1 1
279 SWING GKIN_ER UPER o=37 53_1 _B29 _7312 Z9700 2bOlq _b9_9
282 TRIR GRINDER OPER 3_19 529o_ 52V_ _2q_ _¢_b_ O O
_b? NHELLA_KATOR OVER _b _9b/b 7557J '_o51¢ 01277 13uo_ IN_9O
4Z_ NO-BAKE CURE OPEN lU_bb 43o(8 50313 _7711 bN7Ob v/7 LOgO
2OZ FORKL|FI DPERATDR bo3b 43_Z_ 50LbB 190_9 21b_8 _N39 Z_510
_77 PN DISC GRINDER OPEN 3419 _319 D_U _33_ L9060 779ol 3_JOO
¢OZ RDrOBLAST UPERATOR 083b 60}o7 _859_ 3919_ 57620 _392 IO?Z
368 RELTERIPUUkER 7693 _0091 oT_fiZ 3ob_J bo933 _O_g 949
433 CORE R_UH NURKER 20517 37B_7 ?ONUI _953_ bbUZq B_3 1572
3_8 GAS BURNE_ _709 37371 47b_ 10375 2_380 20990 2N203
31q PD_DER BURNER 1709 37371 _TbBJ 10375 _338D 2099b 2_203
490 OU_PDUI/SHAKEOUT OP 1709 357_N 3§TEA 1874b LBTkb 17030 LTO_
339 AUTU-ND_DER OPERATOk 3_18 3_o9_ _OZTb db_l I£19b Z_358 _08U
*NO _VERHEAO CRANE OPEN b_3b 307_5 _072b Z9%3o 2943b 1_9 1299;
37_ FURNACE OPERATUR 3419 _9_b Z9_3_ 2_b33 28033 _OZ _UZ _
2_5 LA_OREK _L110 Z_O&O 4039_ E199d 6372U bUI2 -332_I
330 LADLE P_E-_EAT_K D127 ZTbLo b3OVO _ob£_ _OZ_ UaB --1937 _
50_ RADIAL 5AH UPEgATOR 1709 28qYE 2b_9= _o69_ 2b_fl_ O 0
33g SHELLMU_UER OPERATDR 3_1q _39_1 _O2¢0 b13_ 7ObU I_UB _SBb '
406 MACHINE BLASTEK 3_19 21_B _lq_d _183q 2103_ L_ Id.
_7_ PN CUNE GRIN_E_ OPE£ _b_ ZLU_ _bS_ )_7 b_37 165_8 _0_":
_Ob HE_PER }129 _0_7_ Z2_l L_O_b bb_l_ Ibq_ -l_L



ENVIRUNMEMTAL PRUTECT|ON AGENCY b_ JU6 HU. _b3b

TABLE 5-33 (toni'd)
EFFECT OF _f|_E COMTRUL UM PERSONNEL =APbSURE AV_nAG_

EPA CK|TE, IA

SIC C90E - 332 AVERAGE FOR INDUSTRY nO UATES SPECIF[EU

--- LEVEL _EIGHIED POPuLATLuM ---
JO5 J_B _E$CRIFTION NO,OF bEFORE AFTER CMA_G£

CODE PERS. MEAN n,C, MEA_ N,C. MEAN N,C,

385 _ULLER OPE_ _270 IqOL_ _b55_ Lo_3Q 2_b_O IU_O 71_
_26 CORE SEITE_ _b_ 19_/L ¢9_71 L_d39 15u39 7_2 73Z
395 SA_USLINGER OPERATOR 17Oq 17_b ZSOQ_ _L_ £1_bQ 57_Q L3Q_I
5Oh TAdUR LuI-uFE SAW OP 1709 Ib_L 15b_ _259 )ZSq I03_2 I033_
327 |NOUCT. FURNACE OPER 2563 1_7_3 Z_ L31_1 237Z_ 1612 7_0
• 01 INSPECTOR Z_b3 1_01_ _b57b Oib_ 7157 7_10 b_l_
337 HI PRESS, BOLDER OP 1_09 l_LL_ L_11_ bo7_ =_7_ 72_U 72_G
_5_ 5HIFTEk 2DO_ 13_13 _bo_ 7_b7 1_207 bomb qo_5
5OZ 5AN5 5A_ OPERATOR 1709 130¢1 £30¢I 1_021 1_021 0 u

%03 HANO BLASTER 1709 12dJ7 125J7 12010 idb_O _17 117
/'-'_ Z03 WDRKSAV=_ UPEKATUR blZ_ 1Z_9 LbSJZ JUI_ J07_ 9_ £_

}
331 LAJLE S_Lnn_R 3_o ZOo_O 17Z/D o_qU 1159_ nLUO b_bZ
53_ PRE_S OP=KATOR _129 BLu7 LO3_/ b _* b_u7 _9_J
_Ob SP|KAL_LASI UPE_ATUR o5_ _LoZ aLa¢ 7_Ob 7rOb _n 25_
_29 OIL-BAbE GO_EMAKER L709 7ov7 7097 7o3q 7b3_ 03 b3
32g CUPOLA FUgMACE UPER 1709 70ob 139_1 7bOO 1_2U 2 L
3§0 NOL_ MA_n ._RKEK 8b_ b_7 bS_/ _JV¥ _399 _L_ .12b
27b PN OkILL _RInO_R OP =5_ bOoU 791_ £_1o Z023 _a_ bv_J
3_8 SAN_UL_K bPE_ATDK o5_ 51_ 51_ 3fi_9 J_ 1tUb 1700
328' FURNACE CMA_GER _b_ _Toa bb_ 39b¢ bLOb uuo _ob
6bZ CUPU_A UPh_ATUK 856 hh37 7Zb3 J_15 o95_ o_E 311
_27 CO_E GLUE_ _b_ _ _11_ 3777 _7b oSb _U
270 FO_EMAH Ub_ 30¢0 _ Z32b _90b 70_ _9
307 ACETYLENE _ELUER dS_ 2b7_ 332b 9n_ 1338 _9¢5 I_U
3_2 PA;ERAKE_ RULUR OPEN =5_ 2oJ_ kJ_o b30 1b01 CJO_ Z_7



ENVIRONMENTAL PRuTECIIDN AGENCY _oN JUb hU. _3_

TABLE 5-3h
EFFECT UF _DISE CDMTRUL U_ PEg_UN_cL _XPuSuRE AVERAGE5

TMR_SHULD LEVEL = 9O.O D_A
8-HR PEkMISSI_L_ LEVEL = _0,0 JoA
EXCHANGE RATE _ U_A

SIC CODE = }_Z AVERAGE FUR IHuU_TRY NO DATES SPECIFIED

........ PAILY _UIS_ DOSE ....
JOB JOB Oc$CRIPILDH NO,OF bEFORE AFTER CHAhb_

_ODE PERS. M_aN _°C. ngA_ M,C. REAM h=C.

310 ARC AIR GOUGER IOZ_5 b._ 11.0_ 1.o3 _.70 _°OZ _.33
k50 DUePDUTISHA_EDOT OP 1709 b._Z o._z 2.1_ Z.Lb _.37 *.37
318 GAS aURNER 1709 b.3_ I0.77 1._, _.09 _.75 _.0_
319 POdDER _UR_ER 1709 b.Jq I0.7_ 1.56 Z,O9 _.7_ _.0b
302 ARC-AIR OPERATOR 5129 _,oo 8,2_ IoZZ Z,O7 3,00 0.21
ZRZ TRIn GR_NUE_ OPER J_19 3.17 3.1? 3.17 _.17 0.u u.o
50_ RADIAL 5AN UPEKATOR 1709 3.17 3.17 3.17 3.17 0.0 Do0
3Zb ARC FURNACE OPERATOR _27_ 3.UZ 5.1_ 3.01 _.1_ O.O O.O
q*3 SHA_EDuI TAoLE UPEK 0126 2,_1 _,e_ U._ l.bO L,9_ _._'
363 ROEDMASTER UPERATDk 5129 2.ol 3.3_ 1.,1 1,81 1.11 l.r_'
505 CUT-0FF _HEEL UPER 7091 2,_z 2,_ O,d_ _.9_ 1.0_ 1,_9
360 SQUEZ/JuLT MOLDER OP 2_91_ _,11 b,Lh O,ON 1.31 2,U7 3.o3
277 PN DISC GRINDER 0PER 3.1_ 1,_2 2,_ 0.00 0.73 l,_Z 2,ZO
280 NHEEL DKINDEk OPER 9_03 1oO9 _._1 O._ 2.17 1.U_ £.*_
339 AUTO-MOLUER OPERATOR 3_i_ i.i1 2.30 O.QU _.0 1.71 2.30
_Ob TAEUR _U_-DFF SAH UP 1709 _.oO 1,b_ 0,00 0.0 1.00 1,00
337 HI PRESS. MULDER 0P 1709 1._1 1.31 O.ZZ 0.22 1.09 1.09
27_ PN GRINDER OPEg 7U100 1,_ 1.o_ D,0O 0,17 1.Z_ 1,*_
2?9 SNZNG &R_ND£R UPER 0_37 1.Z3 1._3 D.0O 0.0 1.¢3 1.33
_b CORE $ETIEK _50_ 1._1 1._1 1,11 1.21 O.O 0.O
qD5 SPIRALBLAST OPERATOR _5_ 1.11 1._1 1.21 i.ZI O.O U.O
325 FURNACE OPEgATUK 3619 1._0 laZD 1.10 1.ZO 0.0 U.O
270 PN DRILL GRINDER 0P 859 1,1_ 1,b_ U,0O 0,0 1,15 l*b_
395 SANDSL_NGER OPERATOR 170¥ 1.16 1._ 0._0 O,b_ O,q_ 1.2_
,21 SHELL CURE OPERATOR lo290 1.1_ l.qU 1.1q 1._1 D,Q -0.02
E78 PN CONE GRINDER OPER 25_ l,DO I,_ O.O0 0.0 1,00 I,_
502 BAND SA. OPbRATOR 1709 1,_ 1,0_ 1.0_ 1,0_ 0,0 _,0
_03 HAND DLASTER 1709 l.uO 1.00 leOO 1.00 O.U De0
*04 _A_HINE BLASTER 3_19 0,99 O.99 0,9@ D.9g 0,0 U,O
281 STAND STONE GRINDE_ 19bb0 0,_ 1,15 O.OO D.O 0.%_ 1.E5
350 _OLD HA_H HUR_ER _5¢ O._7 O.b? 0.00 _.O O.o7 U._?
303 ARC HELOERIA 2_790 O.o_ 1._ 0.21 0.30 0._3 l.ld
338 SHELLMOL_EK OPERATOR 3_19 O,_ 1,_o O,UO D,O 0,_3 Z.l_
Z02 FORKLIFT OPERATOR b_3b O._1 0.97 0.2* U.25 O._T 0.Td
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EHVI_HMEI_TAL PROTECTION &GEN_Y bah JO= mU. _oJ_

TABLE 5-34 (Cont'd)
EFFECT UF NUISE C_NTROL UN PER_U_£u EXPJSuR_ AVEKAGE_

THRESHOLD LEVEL • gO.O 3BA
b-HK PEkMISS|ULE L_vtL = 90.O JoA
EXCHANGE RATE _ bd_

SIC CODE = 332 AVERAGE FUR [hGU_TRY Nu DALES SPECIFIEb

........ D_ZL¥ NUISE UU_E .......
JDb JDB DbSCRLPTIDH NU.OF _EFORE A_TEK LHA_GE

CuDE PERS. ME_N _.;. _EAN ,*C. MEAN M=C.

NO2 ROrOBLAST UPERATDR od35 0.79 L.}L u.79 i.3l 0.0 _.O
327 INDUCT. FURNACE OPER _o3 0.(3 1._ _.73 i._8 O.u _.0
_0 SHA_EOUT DPhRAT_R 11_b7 0,7_ I./N U.UD 0,0 0.72 1.1_
_67 _HELLAB_ATUR OPER dE_b O,Tl _,_0 0.99 I.15 0.¢2 O,Z9
_61 INSPECTuR ZSb3 O.o_ O.?_ U._ 0.33 O._b _.'3
}b8 RELT_R/PUUKER 7bgJ 0.o_ _._ 0.0¢ i.2b O*O 0.0
389 RU=LER OPEK _¢70 0._ 0.77 O.b_ 0.77 O.U 0.0
_b7 POURER lbd05 0._7 0._ 0._7 0.7_ O,O g,lb

./"_ 330 CAD_E P_E-,EATEK bLZ7 O.N_ l._¢ O._b l.bB 0.0 U.Ob
-" 4ZZ NO'BAKE _UKb uPER iU250 O._3 O._J O.Na O.b3 O.U u.O_

427 CORE GLUER Ob_ O._O O.N_ U._U O._g 0.0 U.O
3Z8 FURhAC@ CHA_GEK o_ O.JN O.Tu 0.3_ Q.TO 0.0 U.O
3_ FLOOR RU_DE_ 1709_ 0._£ O._ O.J_ J,55 U,o 0.0

388 5A_OMULLEK uPERATDR o5, O.aO 0.30 O.O0 3.0 0.30 0.30
= 2b_ EERVICENAN Z3_29 O._Z 0._ O.Z_ O.3b 0,0 0,0_

N29 OIL-BAR= CUKEM*_ER LID9 O,&o O,io U,lo o°Io U,U 0,0
_59 SHIFTER _50_ O.zl U._a O°IL O°Z3 U.U OeU

2_5 LABORER ILL/O O.Ob 0.i_ O.U_ U.2_ 0.0 -0.I_
203 _ORKSAVEK OPERATOR bl2_ O,UO D°Z_ O.UU 0,0 OoO O.ZJ
2_ HE_PER _L29 0.00 D,i_ OoO0 L.2_ U,O -1,10
270 FOREMAN _5_ O. uO O.J7 O.OO _.37 O.O 0.0
307 A_EIYLENE MKLD=K Ob_ O.JO O.O Q.O0 3.0 O.U O.U
329 CUPU_A FURNACE UPEK _709 O.OU /.JO O.OU L.3O O.O _._

331 LAOLE S_M_ER _Ib O.oU 0._7 O.O0 U,ZL U.O 0.3b
3_Z PACEMAKER _uLDK DPER o5_ O.O0 U._o O.O0 0.0 0.0 U.5_
_33 CORE RUUM ,URKER 20_17 O.UO O.LJ O°Ou 0._ 0.0 -U°GI
Nba CUPULA UPERATOR _b_ O.uO i.3o u,OO 1°30 o°O 0.0
680 OVERHEA_ C_ANE UPER b03_ O.uO U.O O.OU 0.0 U.O 0.0
b3N PRESS OPERATOR 5L29 O,uO O,U O,UO b.O U.U O.U
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ENVIKONME_TAL PkdTECTJON AGENCY _N JUG Nu, _63_

IPA CKIT=_IA

TABLE 5-35

EFFECT OF NOISE CONTROL DN PERSUM_EL EXPOSURE AVERAGE_

SIC CODE = 3_Z AVERA&E FOR I_DU_TRT MJ DATES SPECIFIED

.......... _OUMU L_¥EL ..........
JOB JU_ D_$C_IPTION MO,UF 5EFOKE AFTER ChAnGE

CODE PEkS. MEAN _.C. MEAN ..C. M=AM ,.C.

310 ARC AIR GOUGER 10255 109.6 10B._ 99.7 9_.5 10.0 I0.0
318 GAS BURKE& 1709 _ON,_ ID_,_ 9N.b 9_,* IU.0 lO,O
319 PO#DER BURMER 1709 lO_.b 108._ 9_.D 9_,_ 10,0 ¢0.0
_90 OURPOUT/$HAKEUUT OF _709 10_,9 103,9 9_,_ 93.9 u,O _,b
302 A_C--AIR'OPE_ATDR 5129 103,5 107._ 93,_ 97,3 9,9 q,9
Z_2 TRIM GRINDER OPER 3,19 9#.g _.9 99.9 9_.9 UoO 0.0
_04 RA_IAL SAW OPEKATOR 1709 99.9 9_.V 99°9 99.9 0°U 0°0
,63 5HAKEDUI TABLE OPEK _LZB 99.d 102.D 91._ 9N°9 7°B Z.9
32b ARC FURHACE OPERATOR q_7* 9_.9 L02,_ 9o,9 lOZ._ 0,0 0,0
3*3 _DLDRASTER _PERATOK _129 9u.1 100.1 99.0 9b.1 ,41 4.0
905 CUT-OFF HnEEL OPER 7691 9i,@ 99,£ 90,1 _L,Z 7,a 7°_
Z77 PN DISC DRIHDE_ OPER 3919 97.0 9_.9 o7._ 90.2 _._ _"'_'
3_0 SQUEIlJULT mOLDER OP 2_919 9b._ 10_,3 b_,l 93,3 _,3 _.9
ZBO NMEbL GR_NDER UPER 9903 9_,q 101.9 90,I 9o.g >,3 b,1
399 SAN_$L|NGEK OPERATOR 1709 9b, I 99,Z 91,q 91,6 _,7 7.B
339 AUTU-ROLDEK QPEKATOK 3_18 9q, b 9_.Z _5.0 _D.9 _,0 9,_
609 SPIKAL_LAST OPERATOR _W 96°9 9_°) 9_,_ 96°Z 0,3 0,)
§Oh TA_UR CuT-_FF SAH UP 1709 9_.L 9..£ _b.l _._ _.0 _.0
Z?5 PH GRINDER UPER 70100 9_.9 9_.9 o_.3 bO.l 9.0 9.b
303 ARC _EL_ERIA Z,790 93.0 9b,o _q,_ _7,9 9,1 8,7
3Z9 FURNACE OPERATOR _919 93, b 93,_ 93,3 9J,3 0,3 0,3 .
337 HI PRESS, _ULUER OP 170_ 93,Z 93.z a7,7 b7o7 >.5 _.5
275 P_ COME _RI_DEK OPE_ 2_bq 93,1 95,_ _q,3 _,3 o,_ IO.U
279 $HINO GRINDER UPER D_37 92,7 93,_ _7,o be,2 _,0 _,U
_21 SHELL C_RE OPERATOR 102_0 9Z, b 9q*O 9Z._ 9_.0 O.Z 0,0
350 _OLU N_SH _DR_ER _5, 9Z,_ 9Z,_ dS,b _,o _,9 0,9
_2b COKE SEITER Z_O_ 9Z.b 9Z._ 9Z,L 9Z,I 0,3 0,3
502 BAN_ SA, OPERATOR 1709 9¢,_ 9Z._ 9_,b 92,5 0,0 0,0
_03 HAND BLASTER 1709 9_.3 9Z°_ 9<.Z 92.2 . U.1 0.I
27b PN DRIL_ GRINDER OP 896 91,_ 99,_ _2.> 0_.7 9,3 9.b
33B SHELLROLUER OPERATOR 3_19 9A,7 93,0 OZ,7 =_,9 9,0 9°_
*Ok RACHINE _LASTER 3,19 91.0 91.U 91.U 9Z.O U.O BoO
28[ STAND SIUNE GRINDER 19bbO 90,? 9Z°O b_,7 o7,5 _°0 5.¢
38_ SANbRULLER OPERATOR _56 9u,_ 90._ _7.7 =7.7 Z.B _.¢
_02 ROTU_LAST UPERATOR b_35 9U,* 93,_ 90,L 9_.3 O,3 U,L
6¢0 SHAKEOU/ OPERATOR llYb7 9_._ 93°U o¢.3 _,9 b,U o,1
327 INDUCT. FURNACE OPEK g_b3 90.£ 99._ u9._ V6.Z U.9 _-_'
_b7 ffHELLABKATUK UPER _b 9U.O 9J°b 07,0 _1.3 _.Z _'_

5-45



EMV|RON_E_TAL PKuTECF_UN AGE_Y a_._ JUb NO. V_

EPA CRITE_I&

TABLE 5-35 (toni'd)

EFFECT OF NOIbE CONTROL ON PERbuMaEL EXPS&URE AVERAGE_

SIC RUDE - 3JZ AVERAGE FUR INUU3TRY HU DAIES _PECIFIEJ

.......... SUUNU L_VEL ........
JO_ JUO DESCRIPTION NO.UF _E_uR_ AFTER LHA_

CODE PER$, RE_ N,£, _EAN M,C, R_AN M.C,

328 FURNACE CHARGER _ B9,9 q_,o _¢,b g_.O L.3 O,l
Oh7 POJKER l_d09 _,9 9_._ _,l 90.7 L,_ I.)

_59 SHIFTER _96_ 09,_ 90.7 o_,@ o_.2 J,7 _.)
_b2 CUPOLA UPEkATO_ _5_ _,_ 93._ uo,_ @3,0 L.L U,N
368 HELTERIPOUKER 7o9_ 8_,_ 9J,_ 09,[ v3,7 U,_ u,[
_27 CORE GLUER 85_ Bg._ 90._ _,_ _,0 L,L 0,_
_29 OIE-OAKE CUkERAKER 1709 _°o _o,0 _6°_ b_,5 0,_ U,Z
329 CUPOLA FURNACE UPER 1_09 6_._ 93.U o0,_ _.O U,O 0,0
_80 OVERHEAU CRANE GPE_ 0830 8o,_ _,_ o0,0 8_,0 U,] 0,_
3_b HULLER UPER _ZTO _B.3 90,_ oa.O 9U,O 0,3 U,_

.'-'_ 330 LAOLE PRE--HEA_=R _L27 _.3 g3.J o7._ _3.9 _,_ U.O
r _ FLOUR RUL_E_ iTO_ O_,J 9L,¢ O_*O @l.O _.3 O,Z

_bl INSPECTuR _)b3 _o,_ Bg.b _i._ UJ.U 1,0 b.L
202 FO_LIFI UPERATUR _o_0 _7,o gO, L _,_ 0_,0 _,0 b.L
200 HE_PER blZ9 _/.b _,_ 67,1 _Z.O U.b 0,0

_ NO-_AKE CORE OPER 1925_ 87.3 8g,Z o7._ 89,0 0,_ 0,_
270 FOREMAN _5_ 60.9 BO,N _5._ Oo.b L,b 0,_
307 ACETYLENE ,EL_bR _5_ _o.o 37._ _1.7 =_.9 _.9 _._
3_2 PAC=RAK=R R_LDK OPE_ _5_ 8o,_ oo.J oi,z o3._ b,) b.9

331 LADLE SKIN_E_ 3_1_ _o.L B_,¢ o3,7 o_.2 _,_ ¢,_
2b_ SErVICEmAN 239Z9 8_.0 BT,O _3,b a_,2 _,O 1._
203 HORKSAVcR OPERATOR b129 _,0 Ob._ 79,_ 79,9 N,9 b,b
_33 CORE ROUR _URKER 20517 _._ 8o,7 d_,b oo,b O,O O,l
53_ PRESS OPERATOR _129 _3.0 _.U _7_.u ?b°9 =.O 7°1
2b_ LABORER l_110 8Z,O 8_,_ o£,_ _,_ _.0 U.U

5-45(a)



t_-,

ENVIRUHMEHTAL PROTECT|ON AGENLY _o_ JU_ Nb. v63b

THKESH_LD LEVEL = 90.0 Jo_
b-HR PERMISbloLE LEVLL = 90,U _DA
EXCHANGE RATE = _ _

TABLE 5-36
EFFECT OF NOI_ CONTROL ON PErsONnEL E_PuSURE AVE_AGE_

SIC _DDE = )a2 AVERAGE FOR INDU)TRY _o DATES SPhCIPIEu

.......... $UUNb LEVEL ..........
JOB JOB DESLRJPT|UM NU.DE _EFURE AFTER _HANGE

CUDE PERS. M=AN _°E_ MEAN H.C. h_AH _.C.

310 ARC AIR DODGER 10255 10_.5 107.N '/3._ 97.3 IU.O 10.0
_50 DUMPQUT/SNAKEOUT OP 1709 10 '_, b .I.03. _ 9_,,_ 90,5 d.O o,D
3]8 GAS BURNER 1709 103.3 107.1 93.3 97.1 lO.O LO°O
3].9 PONDER oUKNER 1709 ].03.3 107._. "35..3 97,1 IU,O £0,0
301 ARC-AIR {3P_KATOR 5129 101._ 105o3 91._ 9_.3 10.0 ].0.0
2_Z TR]./_ OR,[NtJEK UPi;R 3_J-4 9t_,.3 9_.._ 9_,'_ _o,3 u,O 0,0
50_ RADIAL SAH OPERATOR 1709 _o,3 9/_,3 9u°_ 9o,3 U,O 0.0
3;_b ARt* FURNACE OPERATOk _17_ 9o,0 1_t.9 9_.0 ].01.9 0.0 0,0
_3 SNAKEOUI TABLE UPEk 512_ 97,7 L01._ ¢,90.0 '_,,_ 7.7
3_3 NOLDMASTEk OPERATOR }12_ 90.¢_ 9_.7 c_._ _._t _._
_05 CUT-OFF _Pt=EL UPER 7o91 90.7 97.0 (90.0 (¥U°O b.7 7.b
3_0 $OUFZ/JUi.T ttOLUER OP 29¢/19 95.* _0].._ _90.0 91.9 :_.* 9.9
277 PN DISC GRJ.NDEK {3PER 3N19 9,=,7 97,_ c._O,O ¢90,0 _,7 7,_
280 HNEEL GklNOER OPEN 9_03 9=,,b 101,0 c90.0 9_,b ,_,0 5.fi
339 AOI(J-ROLUER OPERATOR 3,_10 93,9 96,0 (90,0 <90,0 3,9 o,{3
500 TABOR CUI-[JFF SAN UP 1709 93.* 93°,_ ¢90.0 ¢90.0 .1,.¢ 3.¢
337 H1 PRESS. ,OLDER OP ].709 9a:.O 92.U <.VO.U <_U.O ..%0 2.0
175 PN GRINJEK UPEK 701{30 91,_ 9J,o ¢90,U ¢.90°0 A,b 3,t_
279 SHING GRINDER _PER b037 91._ 9Z,0 LvO.O <OU.O _.._ 2.0
_Z_ CORE SETTER :'50_ 9_.,q 9].,'; 91,_ 91,_ 0,0 0,{3
_0_, SPIKAL_LAST OPERATOR B_,'_ 9,1.._ 91.q 91._ 91._ 0.0 0.0
325 FURNACE OPEKATOR 3_19 91,3 91,J 91,_ 91.3 0.0 O,O
276 PN DRILL GRINDER OP _5_ 91.0 93°0 (90.0 <VO.O 1.0 3..ta
395 SANDSLINGEK OPERATOR 1709 91.0 9_.9 ¢90.0 <_0,0 1.0 _.9
_21 SHELL CURE (JPEKATOR 1(=Z_0 90.9 9a.._ 9{3.9 91*5 0°0 0.{3
178 PN CONE GKIHDER OPER Z_b_ 90._ 9Z.b (90°0 ¢90.0 U.q Z.b
_02 BAND SA_ LIPERATOR ].7{39 90,3 90,_ 90,_ 9u,3 U,O 0,0
_103 HANG BLASTER 1709 90.0 90, O 90°_ 90.0 0,0 O.O
• 0_ MAt*HINE _,LASTER ,3_t19 490.0 4.90.0 490*0 490.0 O*O O.b
2F¢1 STAHD STONE GRIHDER ].9ob0 490.0 9L.b (90.0 0.0 U.O ]..b
350 MOLD HASH I/URK_R _5_ (90,U <90.U ¢,90°0 (90.0 u,O 0,0
303 ARt* RELOEEIA 2_790 '_;90,0 9,_,b (90.O _Z,6 U,,O ._._
33_ SHELLMD6DER OPERATOR 3_19 <.90, 0 9].,= (90,0 0,0 0.0 1,_.

201 FOK_.L1FT UPERATUR oo30 490.0 .c90. U (OO.C <90.0 U.O 0.¢?

j 5-_6



ENVL_NRE_TAL PKOIECrION AGENCY _dh Jub NU, _oJ_

THKESHOLO LEVEL = _,O a_A
B--Hk PEkNI_S|_LE LEVEL = _O_U ao_
EXCHANGE RATE b U_A

TABLE 5-36 (Cont'd)
EFFECT UF NUIbE CONTROL _N PERSONneL ExP_$ukE AVERAGE_

SIC CUOE = 3_g AVERAGE FUk _GUbIRY NU OAT_S SPECIF_EU

.......... bUUN_ LEVEL ..........
JOB JU_ U_SCKIPTIdN No.OF b_PURE APIEK CHAN_E

CODE PERS. M_N _.C, REA_ _=C, MEAN _°C*

_02 RO/OBLAbT _PE_ATOR bd30 _90,0 9Z.U (_O,O g_,O ODD 0.0
327 INDUCT. FURNACE OPE_ 2503 <9u.O _Z,d (_0.0 97.6 0.0 0.0
_O EHAKEDUT UPcRATUR 11_o7 <90,0 91,U (_Q.U U._ _.0 £.O
_07 _HELLA_RATD_ UPER 05_o <_°0 9Zoq (_OoU vL.O O.O L._
_bl INSPECIU_ 2003 <90,& <gO,u <90._ <_U,O U°O 0.0

30_ MELTER/_dU_6_ 7093 <9_,U 9L.o (_0°_ _L,O u.O U,U
3_ MULLER UPE_ _70 <gO.U (90.U (gU°U <_0.d U.0 0,0
307 POUWER l_uOb (gO.O <90.U <gO.O <_O.O 3.0 0.0

/'-_, _30 LADLE P_c-_ATcR bL27 (gU.b 93,_ ¢_O,U _.3 0°0 O.Z
; 627 NO-bAKE CUK_ _PER IO_bo <gu.O (9U,U _O,U ¢_0.0 b,O O,O

_27 CORL _LU_R dS_ <gu.U _90°u <VG,_ <gU°O U,O O°O
32B FURNACE C_AKGE_ dS_ <_0,0 ¢4U.U (90°U ¢vO.O U.O O.b
3_ FLOOR BULU_ _709N (9U.O (gO,o £90,0 (_0.0 U.O O,O
30_ SANUMULLEA OPERATOR dS_ (gO,b <90.O (_U._ (9U,O _.O O,U
£0_ SERVICEMA_ 23929 (gO.O <43.u CgO,O <_O.O OoO O.U
¢29 OIL-BAKE CdKEMA_ER LIOv (9UoO (40,v (_O,O (9u.D v.O U.3
_09 SHIFTEk 2_0_ (90.0 <9O.u (_UoO K_O,O Q.O O,Q

205 LAdOREk lllIO <gU°O (gO°d (_O,U 4_U.O O.U u,O
Z03 WOR_$A¥_R UPERATDR _129 <9O.b (90,U ¢90.U <gU.U O.O 0.0

200 HELPER _L29 <gO.O (90,U _gO,U 490.0 O.O O.U
&70 FOkEflAM d54 <90,0 <90°U ¢_0,0 490°0 0,0 QoU
307 ACETYLENE mOLDeR B54 (gu,O (go, Q ¢9U°0 (_O.O U,O O,O
329 CUPOLA FURNACE OPER llOg (gu,Q 9L,_ (_C°O 4£.9 0.3 O,O

331 LADLE S&IMM_k 3_1_ (gU, 0 _90.Q (90,U (_b.O U.0 O.0
3_2 PACEflAKEK flULDR DPER _5_ <90,0 <gO.u (90,u <_U,O U,O 0.0
_33 CORE ROdn _OR_ER 2Q_17 ¢9_.0 <90,_ _gO.u <gU,O b.O o.b

_02 _UPU_A QPEKATUR _5_ <90.0 gL,_ (gO,O gL.9 O.O O°O
_80 DV_HEA_ _KANE DPER 0630 <_g.O ¢90.d ¢_0°0 <¥O.O 0.0 0.0
93_ PRESS OPERATOR _1_9 (gU, U (gO._ _90lO (9_.0 g*O OlO
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_ABLE 5-37

EFFECT OF N01_E CUMTRUL O_ PErSONnel _xPUSuR£

EPA _ITLKIA

5IC _0DE • 332 AVERAGE FUR I_DUSTkY NJ DALES SPECLFIE0

0EFDK= CdANGE AFTER _HANGE

¢OTAL NO, OF PEKSUNNEL _)_ _J_58
TOTAL NO UF PER$, _]TH LEg)7_ (R_AN) _0_ **_OB
TOTAL NO 0F PER$, N|TH LEO>?_ (_oE.) _Z_ _5_=_
TOTAL NO OF PER$, NI_M LEG)qO (MEA_I t¥Obb_ 10¢_73 ;
TOTAL NO OF PEKS. HITH LEQ>90 (H.C.I 337b_g ZObU33

LEVEL NEIGHTE_ PUPULATION (MEAN) _3_13.0 LoT_dlb._ "_,
LEVEL HEIGMTEO P3PULATJON (W,C,J _bo7oZu,O Z?U_76/,_ _
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TABLE 5-38

EFPECT UF NOISE CuNT_oL OH PE_UHN_L :APU_RE

THKESHULO LEVEL • 9Q,O JoA
O-HR PERMISS[_LE L_VhL = qO,_ J_A
EXCHANGE RATE ) UBA

SiC CODE - 3JZ AVERAGE FUR _UU_T_Y N_ UATcS SPECLFIEO

bcF_KE L_A_UE AFTE_ _.ANG_

TUrAL NUMot_ UF PERSONNEL = _39_o _9_
TOTAL NUMBER UVENEXPOSED |_EA_ - ZXU3Uo og2_/

,-_h Tu[AL NUMO_K UV_KEXPOSE_ (H.C,| " 20039_ l_Tu@q
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ENVIRUNNENTAL PRUIECTIDN AGENCY o_ JU_ NU, 963_

TABLE 5-39 EQUIPMENT huISE IMPAbT AVER_u£S

EPA CRITERIA

AFTER NOISE CONTROL DN 5EuECTED EQJIPMENT

SIC CODE = 332 AVERAGE FOR |NQUBTRY Nu DATES 5PEC|FXED

EQUIP, EQUIPMENT NQ.QF MEAN _,C, NUoDF PRIORITY HUKR,
CODE DESCRIPTIUN UNIT_ LJ LJ PENS. INDEX P.I,

1103 PNEUNATIC GRINDER _ _B.b _,Z _ 72409,b 0.1_3
143_ FURNACE 19 _1,o 90,0 0.o9_0 5559o.7 O.ZZ5
1158 NEL_/_UVNIGUUGING l_ oU,¢ 9Z.9 _470 _299_.b 0.097
14,= CORE OVE_ _ 93.9 _.3 Z_UZ93 383_.7 O.O_b
1510 ELECTRIC GRINDERS 13 67,7 9U.b 3_7_b 3_2_8.7 0.077
1333 HOLDER 2_ o7.o 9_._ 5427_9 3207,.6 O.07Z
11_7 ABRASIVE BLASTING _ 93,¢ _o,b 7o9Z_ 23b_7,2 O,u_3
148_ SNAKEUUI/DURPOUT lb og.o 9_,0 _O_LU_ Z2b_o.O O.O}l
1385 SANDSL_NbEK _ Y_.O 9_,O _00_1 _201_,1 O,OdB
1505 CUT-OFF NHEEL b 90.7 9_.= _lgb7O 12ZO_.b O.OZ?
137L RULLER _3 _2,b 9o,1 Z19o_7 121o7,b 0,U£7

1500 _AH/NETAL _ 9_,D 9o.O _10£9 104£G,7 ueo£_ _-'_,
1,97 NHEELAbKATOK _ _O._ 9_.b 11aoZ_ 91ZT,N O.O_b
1144 PNEuNATIC IANPER _ _._ 99.9 _017 903_.1 O.OZO
14bO LATHE Z _2.0 9_.0 10Z_5 57.7,1 0.013
16_4 CRUCIBLE 1 9_o0 9_.0 IOZbo BbB_.U O.OZ3
16BO PNEUNAT]_ VIBRATOR 4 _uOo£ IU_,_ _b3_3 bOo_,9 0,0_1
1394 EXHAUST _AN _ 9_,} 9_,5 3Z_OI 35U_*} O.OOo
lq57 CORE SET LI_E _ v3._ 9_._ _o_zO 30_.4 O.UU7
113_ PNEURAT_C CHISEL _ lO3._ II=.o 5l_b 203_.0 O. UOB
139Z HYDRAULIC PUNP 1 90.0 9_.0 ¢709 b_O.2 O.OOl
_BZb HAHREK_NG £ 9_°O 1U_,7 2>OZ bL2eb 0.001

5-49

• ._._i?.._;._._._.-. '_.._-..... -........................ _,,_..._-_.............................................................. _.......



_NVIRU_M_NTAL PKdTkCTLOP AGENCY odN JU_ NU. _3_

TABLE 5-40 EQJ[PM_NT NUIS6 CONTROL _LNRITV AVcRAu=S

AFTER NOISE CDNTRUL GM _ELECTEJ EUJIPME_T

TH_ESHDL0 LEVEL = _J,b JoA

8-MR PE_R|SSIbLE LkwEL = gO.O _bA
EXC_AflGE RATE = 5 G_A

_[C CODE = _JZ AVERAGE FUR _U_[RY Nu _AIES bPEC_F|E_

EQUIP. EQUIPMENT NO._F hEAl _.L, NO.bE PRIb_I/V NbK_.
CDDE 9bSCRLPTIUN UM|T_ LJ LJ Pb_}, INDEX P,I,

I[§b HELOI_UKM/GUUGING LL OO,_ _L,9 L_02 LSOUZ,O O.ZI_
[_kd CORE UVEN 9 V3.g g},3 ibm3 7093.0 O. LLL

i 1_3_ FURNACE lq _L*_ go,O 7o_3 709_.0 0,11I
! 1500 SAN/METAL Z _b.O _G.O bg_7 b_37.O O.0_9

I_8_ SHA_=0UT/OUflPDUT 1o o9,o 9_.U _ 5_1.0 0.O_0

I 1510 ELECTRIC GRINDERS 1_ o?.7 _U.b o_J_ 51z_.O O,U#_
; 1371 MULLER 1_ _2.O _a,l _z_q 3_0Z.2 0,U_3
i IA4_ CRU_IdLE 1 _.O _.0 3_Lq 3_L_.0 0,0_9

i ,/-_ _57 _0RE _ET LIME _ _3.b g_._ _ 25o_.0 O,uJ/
L187 ABRAS|¥_ BLASTING o _J.L 9b,_ 2b_3 kSOJ,O O,U_7
150_ CuT-uFF _HEEL b _o.] _Z,o l?u9 170_,U O.o2_
L13b PHEU_ATI_ C_/SE_ ¢ IUJ,0 1iZ._ l?Uq 17U_.O O.OZb
1333 _OLD_ Z_ o7,_ _a.O _L_9 l_bo.b 0.O2I
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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:

i. Total Level Weighted Population (LWP) for the industry

and for each plant

2. Total Population with an 8-hour Leq(8)>?5 dBA, where

Leq(8) is calculated using the EPA formulation

discussed in Section 5

/ 3. Total Population with an 8-hour Leq(8) >90 dBA, where

Leq(8) is calculated using the OSHA formulation

4, Total population with an 8-hour Leq(8) >90 dBA, where

Leq(8) is calculated using the OSRA formulation

outlined in Section 5

5. Total LWP for individual personnel categories (EPA

criteria)

6. Daily Noise Dose (DND) for individual personnel

categories (OSHA criteria)

7. Equipment impact normalized priority index (NFI) for

individual equipment classifications (EPA criteria)

8. Equipment impact normalized priority index (NPI) for

individual equipment classifications (OSHA criteria).
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The first six parameters are predicted in terms of a mean and

worst case. The mean value predictions are based on data

collected in the field and the worst case predictions are

calculated from the mean, using as a basis the variance in the

field data, as outlined in Section 5.

The issue of interest here is the expected error in the parameter

estimates for an entire industry based upon the sample measure-

ments used for the parameter calculations. Specifically, it is

desired to establish (a) confidence limits about the parameter

estimates which define the accuracy of the predicted industry

averages, (b) tolerance (predlctlon) limits about the parameter

estimates which define the range of parameter values to be

expected for individual plants not included in the sample, and,

(c) verification of the validity of the worst case estimates for

the first six parameters. To accomplish such error evaluations,

it is necessary to assume that the sample plants used to calcu- _5
late the parameter estimates for the industry represent a random

selection of typical plants withl.n that industry.

The theoretical basis used to derive the results presented in the

following sections is outlined in Appendix A.

6.2 Ap_lloations to Sawmill Industry Data

The sample of the sawmill industry noise exposure levels produced

data for n - 9 mills which are believed to be representative of

the industry.

6.2.1 Tot&l LWP Yalues for Sawmill Industry (Parameter i)

_he computer analysis described earlier in this report gives

Level Weighted Population (LWP) results in terms of a mean and

worst case estimate. The mean is the actual value calculated

C'
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from the measured data and the worst case is 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-i. Subetsltuting appropriate

results from this table into Eq.(A-4) yields the 90% confidence

intervals for the predicted LWP value for the entire industry.

The interpretation of these confidence intervals is straight-

forward. Given the mean predicted LWP value of 1,07_,540, for

the industry based upon measurements in n = 9 randomly selected

plants, it can be said with 90% confidence that the true LWP

value for the industry is between 891,465 and 1,265,540, or

within about _ 17% of the predicted value. The worst case LWP

prediction is 1,625,903. which as expected Is larger than the

upper value of the 90% confidence interval for the mean and

indicates that it is indeed a worst case prediction which is

/-_ unll_ely 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 normalized LWP values

of individual plants within the industry, computed using the

nonparametric relationship of Eq.(A-5), are given in Table 6-2.

From these results, it can be stated with 90% confidence that at

least 63_ of all plants will have a normalized LWP value between

3._24 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 is close to the

upper 90% confidence limit and thus is a reasonable estimate of

the highest li_ely value for the normalized LWP for the entire

industry. As stated in Section 3 the worst case results for the

individual plant analyses should be ignored.
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Table 6-I Level Weighted Population Exposure Data

for the Sawmill _ndustr_

I Number of LWP(y i) Normalized LWP(x i

Plant Personnel .....

Number (mi) Mean _ors_ Case Mean Worst Case

1 201 768.6 3.824

2 119 5ti.5 4.718

3 95 667.7 7.028

4 43 205.6 4.781

5 43 227.9 5.300

6 88 407.5 4.631

7 179 780.8 4.362

8 78 619.2 7.938

9 58 226.9 3.912 ,_
All 9 904 4208.0 6343.6 4.655 7.017

s - - 1.302

Indus_rN 231700 1078540 1625903 4.655 7.017

i
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Table 6-2. Prediction Limits for Normalized Mean LWP

Values of Individual Sawmills

Portion of Predicted Predicted Interv. LimiCs
Confidence Mills Within Normalized Worst Case
Coefficient Interval LWP Value Value Lower Upper

0,90 0.63

0.70 0.75 4.655 7.017 3.824 7.938

0.50 0.82

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

i The fraction of personnel (FOP) exposed to an 8 hours

Leq > 75 dBA and Leq(8) > 90 dBA for each of the nine

sample plants, and the overall FOP for all 9 sample plants are

summarized in Table 6-3. Substituting appropriate results from

this table into Eq, (A-8) gives Dhe 90_ confidence intervals

shown in Table 6-4 for the predictions. From these results, It

can be said with 90_ confidence that the true fraction of

personnel in the industry with an exposure of Leq(_) > 75 dBA

is 0.88 to 0.93. The worst case predlctlcn of 0.917 is slightly

less than the upper 90_ confidence limit but is a reasonable

estimate of the highest likely value, The intervals for i

5eq > 90 dBA (EPA criteria) are O.19 to 0.36. The intervals

for Leq(8) > 90 dBA (OSHA crlter!a) are 0.17 to 0.33. The

worst case prediction of 0.399 is again a sood estimate of the

upped limit which is unlikely to be exceeded.
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Table 6-3 Number of Orltioally Exposed Personnel

Data for Sawmill Industry

PortionExposedTo PortionExposedTo PortionFaposedT(

Number of Leq(8)>75 dBA Leq(_)>90dBA Leg(8)>90dBA
Plan_ Personnel (EPAcriterion) (OSHAcri_erlon)

N_nber (mi) Mean IWorstCase Mean WorstCase Mean Worst Cas_

1 201 _0.876 0.264 0.184
2 119 !0.941 0.445 0.336
3 95 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 0.900 0.917 0.275 0.576 0.249 0.399

s - 0.0376 - 0.123 - _ i..

Industry231700 0.900 0.917 0.279 0.576 0.249 0.399

Table 6-4 90J Confidence Limits for

Sawmill Industry I_OPValues

Predicted 905 Interval
Mean Worst Case Limits

Case FOP Value Value Lower Upper

Leq(8) > 75 dBA 0.900 0.917 0.88 0.93

Leo(8) > 90 dBA 0.279 0.576 0.19 0.36
EPA Criteria

Leo(8) > 90 dBA 0.249 0.399 0.17 0.33 .-
OSHA Ori_erla
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As expected, the FOP with Leq(8 ) > 90 dBA is greater when EPA

criteria are used as noise levels between 75 dBA and W0 dBA are

included in the Leq(8) calculation whereas these levels

excluded in the OSHA calculation. The worst case prediction of

0.576 is well above the upper 90% confidence limit, indicating

that It is indeed an upper level estimate which is unlikely to be

exceeded. The intervals discussed in the preceding text can be

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 before,

the limits can be assumed to include various different portions

of all sawmills with the noted confidence coefficient. For

example, it can be stated with 90% confidence that at least 63%

t-_ of the mills in the industry will have FOP values between 0.84

and 0.98 for exposures of Leq(8) > 75 dBA, and between 0.ii

and 0.58 for exposures of leq(8) > 90 dBA.

6,2.3 Level Weighted Population Values for Individual

Personnel Catesories

The level weighted population (LWP) values for various personnel

categories in the entire industry are summarized in Table 6-6.

0nly the most important 31 personnel categories are included.

The estimated category population for the entire industry

(Column 2) was derived from the category population for the nine

plants sampled and the ratio of total industry population to

total population in the nine sample plants. These estimates

could be improved at a later date by sending out questionnaires

to a large percentage of plants in the industry, as discussed

later in this report,

D
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Table 6-5 Prediction Limits for POP Values

of Individual Sawmills

Interval Limits
for mean values

Case Confidence Portion of Predicted Smallest Largest
Coefficient Plants Within Mean FOP value in value Ir

Interval Value Sample Sample

Lee(8)
>75 dBA 0,90 0.63
mean 0.70 0.75 0.900 0.84 0.98

0,50 0.82

Lea(8)
>90 dBA 0.90 0.63

EPA 0.70 0.75 0.279 0.Ii 0.58
Crlterlon 0.50 0.82

Leo(8)
>90 dBA 0.90 0.63 .-
OSHA o.7o 0.75 0.249 O.lO 0.47
Criterion 0.50 0.82

©
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The statistical results shown in Table 6-6 were derived on the

assumption that the values in 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 90_ confidence limit, indicating

that they are reasonable estimates of the highest 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, T_Is follows because the upper bounds on the LWP values

for six other personnel categories are higher than the lower

bound for the Grader/Planer Mill category.

6.2.4 Daily Noise Dose

The OtHA criteria involve a Daily Noise Dose (DND) calculation

for the various labor categories which is directly related to

the eight hour equivalent noise level exposure (Leq(8)).

Specifically,

DND = I0 [(Leq(8)'90)/!6"65)] (6-i)

Hence, the variability of the DND data is directly related to

the variability of the Leq(8 ) calculations.

_he 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 _he LWP values and that for an industry average any

one of 5 personnel categories could conceivably be the most

important. The table also shows that the worst case predlctons _

are generally good estimates of the likely upper limit of the

6-10
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industry average DND values for each personnel category (compare "_

columns 5 and 7 in $he table).

6.2.5 NPI Values for Sawmill _ndustry

The normalized priority index (NPI) values (calculated using EPA

criteria) for various types of equipment in the nine sample

mills, and the standard deviations of the NPI values for

individual plants are summarized in Table 6-8. The data cover

all types of machines which had an NPI value in excess of 1%

(NPI > O.01). 90% confidence limits on the true NPI value for

each type of equipment calculated using Eq. (A-16) are also

shown In this table.

From Table 6-8, it 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 a whole, namely, Kiln Chains, "_

Headrlgs, Dry Chains, and Green Chains. This follows because

the upper bounds on the NPI values for these four equipment

types are higher than the lower bound on the NPI value for the

Planers. Of course, the probability that this might be true is

very small. However, for the equipment _ypes with predicted NP!

values of less than, say 5%, their order of importance could

easily be quite different than indicated by the predicted NPI

values because the confidence intervals strongly overlap.

Similar NPI results calculated using 0$HA criteria are summa-

rized in Table 6-9. Comparing the results in this table with

those in Table 6-8, it it clear that the variability in the NP!

values using ErA and OBHA criteria is similar; i.e., the statis-

tical stability of the 0$HA results is no better than for the

EPA results. This matter is pursued further in Section 6.4.
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NPI Value. - EPA Crltort_ _n

Noz,ln_l _mp _e Conl' i_Jenae Limits
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{_o0_ I)_c r lpt ton Illd_ Devt_t£on Lo_er Uppep

1699 Planer O.Ib7 0.0_0 0,118 0.21b

L6UU Klln Ctmln 0,131 0.072 0.0_7 0,175

1620 lloaOrtl_ 0.109 0.088 0.055 0,163

1739 Dt,_ Chain O.OU_ O.U_ 0.05_ O,ll_

IUO0 For_ll1't 0.07_ 0.020 0.062 0,0_6

L66_ r_t_zor 0.07_ 0,02_ 0.055 0.0_1

1629 _d_r 0,069 0.039 o.o_5 0.093 _;

167_ Ore_rl On,in 0.066 0.I01 0.00_ 0.12_

16_II lto_nw/l._r_u 0.02_ 0.02_ 0.01_ 0+0_

lUlO l*_nbuP C_rrter 0.025 0.0_3 0.011 0.03_

1792 I+owarhou_o 0.022 0.027 0.005 0,039

1600 [}eb_l_op O,020 0.02_ 0.00_ 0.0311
181_ Quudu_ 0.016 0.0110 0 O,OJI1

I_28 O_n_ _w 0.016 0.0_0 0 0.03_

175_ 0e_/_pootalCy 0.01_ 0.026 0 0.03_

1779 Chll_p_r 0.o15 0.OLO o.0o9 0.021

17'16 Gonvo_or/gen, 0.013 O,Ol_ 0+00_ 0,02;I
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1699 Pla,ler 0.396 0.26O 0.236 0.556

I 1629 _cll_er 0.119 0.091 0.063 0.175

1620 Fie_del_ O.lO_ O°OG6 0.063 0°145

16Lll_ ne_w/_r_e O.OU_l 0.075 0.03/_ 0.1J_

1679 Oreen Chain 0.082 O. 171 0 O. 1ST

1G611 _'etmmer 0.051_ 0.071 0.010 0o09_

1779 Chipper 0.0115 O.OIlO 0.020 0.070
1828 c]anL_ Saw 0°025 0o05! 0 0.056

1_19 quad_aw 0.025 0.1)55 0 0.05_

17_ _lo_ 0°(J23 0°(_2_ 0.006 O°O_iO

! 7_9 I{e_/_peol_lty O°022 O°OilI 0 Oo0_17
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6.3 Applications to Poundry Industry Data

The sample of the foundry industry noise exposure levels pro-

duced data for n = 7 foundries which are believed to be repre-

sentative of the industry.

6.3.1 Total LWP Values for Poundry Industry (Parameter i)

The level weighted population (LWP) values for the seven sample

foundries are summarized in Table 6-10. Using the results 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 staSed with 90% confidence that the

true LWP value for She industry is between 3,175,040 and

3,933,140 or within Z ii_ of the predicted value. The worst

case LWP prediction is 4,687,870which is larger than the upper

value of the 90% oonfldence lnterval for She mean and is a good

• indication of She upper limlS which is unliMely to be exceeded.

Tolerance (prediction) intervals for the normalized LWP values

of individual foundries within the industry, computed using the

ncnparametrlo relationship of Eq. (A-5), are presented in Table

6-11. For the sample size of n = 7, _he stated limits apply to

at least 55_ of the foundries with 90% confidence, aS least 69_

with 70_ confidence, and at least 77_ with 50_ confidence.

6.3.2 _09 Values for Foundry Industry

(Parameters 2, 3 and 4)

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

and Leq(8) > 90 dBA for each of She seven sample foundries,

and She overall FOP value for all seven sample foundries are

summarized in TaDle 6-12. The 90% confidence intervals computed

from Eq (A-8) are shown in Table 6-13. From these results, i_

_ is seen that the fractional porSion of personnel in the foundry

6-15
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Table 6-10 Level Weighted Population Exposure Data

for the Po_ndry Industry

Number of LWP(y i) Normalized LWP(x i
Plant Personnel

Number (mi) Mean WorstCase Mean Worst Case

1 44 419.0 9.523

2 48 399.5 8.323

3 70 524.7 7.496

4" 46 380.6 8.274

5 _48 1988.5 8.025

6 23 75.0 3.261

7 52 361.O 6.942

All 7 531 4160.6 5483.5 7.835 10.326

a - - 1.137

Industry 453958 3556913 4687870 7.835 i0.3_6

v
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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 Interval LWP Value Lower Upper

0.90 0.55
Mean 0.70 0.69 7.635 3.260 9.522

0.50 0.77

Table 6-12 Number of Critical Personnel

Data for Foundry Industry

Portion Exposed To PortionExposed Tc

Portion Exposed To Leq(8)>90 dBA Leq(8)>90 dBA_r of

Foundry Personnel Leq(8)>75 dBA (EPA criteria) (OSHA criteria)
N_1_ber (mi)

Mean Wors_ Case Mean Worst Case Mean _brst Case

1 44 1,000 0.977 0.886
2 48 1.000 0._54 0.542
3 70 l,O00 0.671 0.457

46 1.000 0.652 0.630
5 248 0.992 0.605 0.532
6 23 0.957 0.130 o,130
7 52 1.000 0.519 0.346

All 7 531 0.992 0.996 0.640 0.744 0.463 0.631

s 0.0088_ 0.164 I 0.150

Industry, 453958 0.992 0.996 0.640 0.744 0.463 0.631

9
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Table 6-13. 905 Confidence Limits for Poundry

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
(ErA 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(8) > 90 dBA, the fractional

portion is 52 to 76% for ErA criteria, and 35 to 57% for OSHA

criteria. Again, the worst case prediction is seen to be a good

estlmase of the likely upper limit to the values.

Tolerance (prediction) limits on the FOP values for the indivi-

dual industries are shown in Table 6-14. As before, the limits

can be assumed to include various different portions of all

foundries with the noted confidence coefficient. For example,

using the mean data, it 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 i

Leq(8) > 90 dBA.

6-18
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Table 6-14 Prediction Limits for FOP Values

of Individual Foundries

IntervalLimits
for MeanValues

Portionof Predicted SnBllest Largest
Confidence Foundries Mean Valuein Value in

Case CoefficientWithinInterval FOP Value Sample Sample

Leq(8)>75dBA,Mean 0.90 0.55
0.70 0.69 0.992 0.96 1.00
0.50 0.77

L_(8) >90 dBA
-_A criteria) 0.90 0.55

0.70 0.69 0.640 0.13 0.98
0.50 0.77

_(8)>9oaBA
- (O,._4AcrlSeria) 0.90 0.55

O.70 0.69 0.463 0.13 0.89
0.5O 0.77

©
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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 in

the foundry industry are summarized in Table 6-15. The category

with the largest predicted LWP is pneumatic grinder operator.

Only the squeeze Jolt-molder category could feasibly have a

higher LWP due to sampling errors. Again the worst case

prediction values are close to the upper limit of the 90%

confidence interval for most categories, indicating that the

worst case is a good prediction of the likely upper limit for

the LWP values in each category.

6,3._ Daily Noise Dose

The DND values for various personnel categorles in the seven

plant sample are summarized in Table 6-16. Again the variance
in these values is similar to the variance in LWP values.

6.3.5 NFI Values for _oundry Industry

The normalised priority index (NPI) values for various types of

equipment in the seven sample foundries, and the standard

deviations of the NPI values for the individual foundries

computed using Eq. (A-15) are summarized in Table 6-I?. As

before, the data cover all types of equipment which had an NPI

value in excess of 15 (NPI > 0.01). 90% confidence limits on

the True NPI value for each type of equipment calculated using

Eq.(A-16) are also shown in this table.

Similar NPI results calculated using OSHA criteria are summar-

ized in Table 6-18. Again it is clear that the variability in

NPI values using OSHA criteria and EPA criteria is similar, i

This matter is pursued further in the next section. ('-_i i

!
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I.WP-Ind,utr? Average S_[nl)le Standurd LWP _oNrldeNc(
Job Eut. Ca_Q_. lllduutry Nor_ C_U Duvtatlon rot Limits 150_)
Code POl)Ulll_lon Job _crlpt_orl Avul._ Norm_lL_ud Pp_d_Qt_ON NorJn_llzud LWP Lowor Up_e_

275 7OlO0 i'N Urln_ur Operator 6267?3 _.�J+l 758070 3.7]3 _395_7 811120]
3110 29919 _qt_z/Jolt Holdup Op. 3qU776 IL.657 569J163 t#._12 _5_I02 JI_313_
303 2_790 ^r_ _eldu_/A 235p39 9,51_ 31fl5_?1 5._6_ 1390_17 33300£

310 10_55 Ar_ A_r Oou_up _25570 21.596 2_718_ 11._53 135960 31109_ _o
_21 162110 Shell Core Operator 127559 7.855 1q7676 2.25_ _9905 15336[
281 19660 3tend _to.e Ortnder 121_62 6.198 15607q 2.2§_& _9905 15336t r_
367 18895 Pourer llO7gO 5,_8_ 111_65u _.507 500_9 I'/I_2_

302 5129 AP¢ Alp Operu_oP 103976 _0.27_ 133500 11,911 _5916 12198_ _0
505 7691 Cut Ori' _huel Opsrntor 103976 I_,13q llJqt_ 5.7J11 78717 132_01
280 9403 Hheu[ Or£11dep OlJe_n_or 97905 I0,I11_ 170JIUl _,O_l 7050_ 125_8_
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:_1_0 J11567 I Sha_uout Operator 69730 5.02l/ 97_100 1.599 5_77_ _70243_13 5129 Holdnm_t or Operator 605qo 13.363 BOWl9 6.667 q_058 9303C
3_6 _271_ Aro la_Pl1_ee OiJer_or 61_52 IJI.331 80_i57 6.05_ 110270 022_3
279 6837 _ln_ Oplfldel* Oper_op 53331 7.000 56609 3._65 3613_i 70055
282 3z119 _rlm GPIHdQI' Opep_Lop 528811 15._&97 5090q q.37_ J&2385 63_22 fD

q67 85q6 Whaolubrator Opurator _19576 5.801 75573 3.908 25553 73376
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I)P.I1¥ S_mplo I)HD Conrldence I.lmlt J
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Code Job Descr_.ption I_o_ DevLr| t 1on Predletlon Lower UplJer

310 Are Alr Oouger 6.3/1 ).6U 11.09 3.75 9.33

430 Dumpout/._hakeou t Oper, tot ¸ _.32 1°09 5.52 5.28 7.76

31B Caa nurner 6.34 3.80 10.77 3.55 9.13

302 Are-ALr Operator s_.6d 0.89/1 L_.2S 4.26 3.54

282 Trlm (]rl,der Operntor 3.17 U.917- 3.17 2.5U ).8/1
50_ R,dLal Saw Oper,tor 3.17 0.910 3.17 2.50 3.6/1 m

);?6 Are _urn_oe Operator 3.06 1.5/1 _.]_] 1.89 /1.]5 _"

Sh_keuut T,t)le Operator 6.% 1.68 4.;J_ 1.68 /1.1/1II/1_
i.a

3/13 Moldma,ter Opee_or 2.6! ].30 ._.32 1.66 3.36

505 Cut-off Wheel Ol_er.tor 2.52 1.26 2.96 ].58 3.116

340 Sq_ez/Jolf_ Molder Operator 2.1l 0.75(} 5.1/I 1.56 6.66

277 Pn. Disc Orlnder Operator 1.96 0.51/1 2.93 1.54 6.30

280 Wheel Orlnder Operator 1.89 0.75_ 4.61 1.34 2./1/1

339 Auto-Molder O_Jerator 1.71 0.677 2.30 1.21 2.21 i
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Table 6-17 90J Confidence LImlCB Cop _oundry Induatry a=
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:lJO) Pnolunatte HrtndoP O,LO6 0. I08 0.[1'/ j 0.P.75
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1333 Hold,e O. IIm 0.097 0.029 O. lTL

1 flail [,'_ rlll¢ C 0 0.0_7 0.070 O.0Jl_ O. lllJJ

| lJlJ;l ..._1{lktJ oo [;/[JOtoiJOLIL 0.06'1' O. 0,_0 (J.0_J!1 0.1 [_j

JJl_ Cc_re Own O.U_L 0,113 0,015 0.179

l_l¢) K L*_llcl, to tit Lrld_e 0.076 0.OJ_ U,053 0,099

11_7 AI;p+_I Lye I_ln._ I rl_ 0.0_2 O.oj3 o.ol8 O,lJ6_

1505 CL_I;--0 I'C _llu_t 0.0._0 O. _J[i_ I).o [ _ O.Oq3

13_5 _lda 1 lr],_*_r 0.02_ 0.022 0.000 0.0_0 (_

150<) ._aw/H_tal 0.0;._1) 0.0(,5 0 0.067

]. I qll P;I_ urn_lI; ],_ '1_i+_pe}p @.017 0.020 O. 00;_ 0.0_
_V

L_7 12h_o 11101'(_COp 0.0['/ 0,0|1 0.00_ 0.0_5
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Table 6.18 90_ conrldence l,tmtte for Poundry Induutry
NP_ Values Uatn_ O_IIA Cr1_erla

Nomal 3aml+]O Colic [denco Limits
Prtort_ 3tnlltla rd

Code Job Desor tpt;_on Iiido_ IJev[nt _on Lowor Upper

1103 Pneu=_at1_ ar tndor 0.3_0 U._7 0_206 Oo5511

1333 MoXdor Oot_10 0,t28 0.0J_6 I).23_I

k+

1_O_ Cut-oUt _hoeX OoUf_ O,0_1_ 0.01_ 0.079

tsar8 Core Ove_ 0.037 0.09U 0 O_tO3

t_O0 $_w/l_etn_ 0,033 0,_ 0 0o09_

t_7 Core _o_ l_tne O.012 0.033 0 0.0_

11_7 _braB_ve Bl_at_l_ 0.o12 O.t_l_l 0.002 0,02_ +_
_371 _ulXer 0,009 0,010 0°0O2 0.01_

Pneul_tc ChtDe_ 0oO0_ 0.007 0,002 0.0_11135

_385 _ndoltn_o_ _.00_ 0,003 0.001 0,005



Repoeb 4535 Bolt Beranek and Newman Inc.

From Table 6-17, It can be seen that the Pneumatic Grinder has

the highest average NFI value, but any one of the next flve

equipment items in the order (through Core Ovens) could actually

be mope important slnce the upper bound on their confidence

intervals Is 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 noise

exposure of wormers.

6.4 Sample Size Requirements

- In this section we determine the number of plants which need to

be sampled from each of the sawmill and foundry industries In

order to obtain good estimates of values for Level Weighted

Populatlon, Dally Noise Dose and Equipment Normalised PrloPity

Index.

The total Level Weighted Populatlon (LWP) data for the entire

industry (parameter i) are reasonably stable even for the sample

sizes of 9 and ? plants involved in the sawmill and foundry

industry studies. The Normalized Priority Index (NPI) Daily

Noise Dose (DND) results, and LWP results for individual

personnelcategorles however, are rather unstable due to the

large standard deviation in the values from one plant to the

next. One way of assessing bbls standard deviation is In terms

of a "coefficient of variation" e given by

¢ = s/x (6-2)

Ph
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where s = standard deviation of the sample values from one plant

to the next.

x = mean value for all plants in the sample.

The average coefficients of variation for the LWP, NPI and DND

values for the sawmill and foundry industries are summarized in

Table 6-19. Note that the coefficient of variation for the

total industry LWP as well as the individual personnel aaSegory

LWP is shown. As expected the variation for the total industry

LWP is less than the variation for individual personnel categor-

ies.

Table 6-19 Averase Coefficients of Variation for NPI and DND

Values for Sawmill and Foundry Industries

Average Coefficient of Variation
No. of

Cndustry Plants EPA-NPI EPA-LWP EPA-Tot.LWP 0$HA-NPI 0$HA-DND

Sawmill 9 1.22 0.55 0.28 1.49 0.58
Foundry 7 1.46 0.51 0.15 1.66 0.44
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The values in thls tanle represent an energy averages i.e.,

• r

It is seen from Table 6-19 that the variability of the NPI values

for both industries using either the EPA or OSHA criteria are

similar. The aversge 90% confidence limits here can be

approximated by

90% C.L. = x(l Z 1.7 ¢//'n) (4)

where the 1.7 factor represents the approximate value of the

Student "t" variable for a relatively large sample size (n>lS).

From the preceding expression the sample size required to obtain

a given accuracy with 90% confidence can be estimated. Sample

size estimates for an accuracy of 150g and +20% are given 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 NUmber of Plants tO be Sampled

for _505 error with 90% Confidence

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

Sawmill 18 6 <5 26 6

Foundry 25 5 <5 32 <5

p_
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Table 6-21 Minimum Number of Plants to be Sampled
for _20% error with 90Z Confidence

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

Sawmill i00 22 7 150 25

Foundry 150 20 <5 190 15

The preceding tables show that sufficient plants were sampled in

the survey reported here to give a good estimate of the total

Level Weighted Population (LWP) for each industry. The tables

also show that relatively few plants need to be sampled in each

industry in order to rank the importance of a given industry in i

terms of overall personnel noise 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 _50_. For !20_ accuracy in these quantities (with 90%

confidence), approximately 25 plants would have to be sampled in

each industry. For a _20_ accuracy in the industry averaged

Normalized Priority Index (NPI) values for various equipment

_lassifiications, the results show that between I00 and 190 plants

would need to be sampled.

However, as mentioned earlier, the results obtained with the

limited sample size used herein 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.

V
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Section 7

RECOMMENDATIONS FOR _UTURE WORK

This section contains debails of the work which we consider is

necessary to complete the project which we have begun here.

Each recommendation is discussed in detail below.

7.1 Determination of Minimum Noise Reduction Requirements

This work involves the use of an Iterative procedure to

determine the Minimum Equipment noise reductions necessary to

achieve compliance with a given criteria, be it EPA or OSHA.

The method involves the following steps:

(a) reduce the noise level of the equipment with the

highest priority index by 1 dB (or less if more

accuracy is desired);

(b) Recalculate the personnel exposure impact and the

equipment priority indices;

(c) Repeat the above two steps until all personnel are in

compliance with the criteria.

Complications in thls procedure which need to be considered are

as follows:

(a) Suitable consideration of background noise levels and

the calculation of the effect on a given background

level of noise reduction for one or more equipment

types contributing to it;

(b) Allowance for the exclusion from the iteration procsss

of equipment types for which noise control is

_ considered not practloal or not feasible;
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(c) Use of an "ease of treatment" index to further weight

the Iteratlve procedure towards equipment types which

are easier to treat.

7.2 E0onomic Evaluation

This work involves the determination of the cost to industry, of

compliance with a given personnel noise exposure criteria (EPA

or OSHA). The cost determination is closely linked with the

determination of the minimum noise reduction requirements 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 obtained usln E

a questionaire sent to a large proportion of plants

involved in the industry;

(b) 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;

(c) Inclusion of an escalation index to allow both the

number of items of equipment and the cost of noise

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 noise level and personnel work

assignment data from a selection of plants in all industries d

which are consldered important from a noise exposure viewpoint, 1
F

The data may be collected over an extended period of time but _.-: :_
the data bank can be eetabllshed early in the work and _-" i
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periodically updated as new data become available. The eventual

aim is to allow the evaluation of the exposure problems and

approximate costs of compliance in any industry of interest. It

is intended that the data bank will exist either on disk file or

magnetic tape at the Washington Computer Center, These details

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 detail 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 noise levels on certain given

"_ equipment types. This will allow the effect of noise

control legislation which specifies maximum permitted

noise levels, to be evaluated more easily than Is

possible wlth the existing program;

(b) Improvement in the accuracy of the extrapolation of

results from the entire industry from average results

from a small sample of plants, This involves determin-

ing the approximate industry population in each person-

nel category which will require a questionaire to be

sent to the majority of plants in a particular

industry. 'i_neinclusion of more plants in the data

sample will also improve the accuracy but collecting

the data is a slow process;

(c) Inclusion of the capability of looking at the effect of

a four day week or variations thereof on personnel

exposure impact.

£)
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(d) Finally, it is proposed that the computer program be

stored on disc file at the Washington Oomp_izer Center

and linked with a data bank so that information and data

analyses fo_ any given Industry can be made available on

an interactive basis with the user located at some

remote low speed terminal.

E

i

L
E

i
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Section 8

CONCLUSIONS

Conclusions may be summarized as follows:

I. _ne computer model which has been developed is a useful tool

for estimating personnel noise exposure impacts and equipment

contributions to these impacts fo_ individual plants and

extrapolating the average results for a randomly selected

ss_ple of plants _o an entire industry. There are two

separate parts to 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 OSHA

formate (DND, etc.). The 0SHA part accepts any criteria

regarding threshold level, allowable 8-hour level and

exchange rate which the user submits. This allows comparison

4 of results obtained using the EPA criterion with any other

criterion. The effect of given noise reductions for

specified equipment types may also be calculated, either for

individual plant results or for the entire industry. This

oapabillty is useful for evaluanlng the effect of any

proposed legislation concerning equipment noise levels.

2. The computer model has been used to rank order individual

equipment types and general equipment classifications in

terms of their effect on the overexposure problem in two

industries -- the Sawmill Industry and the Foundry Industry.

3. Personnel categories have also been rank ordered in terms of

their importance to the overall noise exposure impact for

both the Sawmill and Foundry Industries. The personnel

category rank ordering and the equipment rank crderlng were

calculated using both EPA and OSHA crlteria.

_i._ 4. Results for both personnel exposure Impact and equipment

noise Impact differ dependin_ on whether the EPA criterion
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or the OSHA criterion are used in the analysis. In fact the

rank ordering of personnel categories in terms of exposure

impact add equipment types in terms of their contribution Do

the exposure impact dlfferes considerably for the two

analyses. Reasons for the differences are the different

threshold levels (90 dBA for 0SHA and 75 dBA for ErA) and

the energy exchange in terms of dBA per halving of the

exposure time (5 dBA for OSHA and 3 dBA for EPA).

5. The statistical analysis in Section 6 showed that _20%

accuracy for the estlma_e of the total Level Weighted

Population (LWP) is obtained with a sample size of flve

plants for each industry. The analysis also showed that the

LWP and Daily Noise Dose (DND) values extrapolated to the

entire industry for sash personnel category were estimated

with an accuracy of approximately _50% with the sample size

of nine plants for the Sawmill Industry and seven plants for _,
the Foundry Industry. In order to obtain 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 variance in the input data to

a worst case situation for the LWP and DND values icalculate

for each category and for the total population when results i

are extrapolated to the entire industry. The statistical I

analysis of Section 6 indicates that the worst case values I
i

are good estimates of _ne upper bound for these values.

6. The statistical analysis demonstrated that the accuracy of

the Equipment Normalized Priority Index (NPI) values is less

than _50_ for the sample size chosen. The NPI values

indicate the importance of various equipment types on the

exposure of personnel in a given industry. It is shown in

Section 6 that at least 30 plants need to be sampled in each

industry to obtain an accuracy of _50_ for the NPI value for .....• b

!i
:

8-2 _ i



Report 4535 Bolt Beranek and Newman Inc.

_ach equipment slasslflcatlon and that between i00 and 190

plants need co be sampled for an accuracy of _20%.

7. The results obtained with the limited sample size used

herein are useful in that they indicate which equipment

classlflcations contribute most to personnel exposure in

each industry studied (NPI rank ordering) and which person-

nel categories are most affected by noise 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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