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I. INTRODUCTION

Background for Control Technolegy Studies

The National Ingtitute for Occupational Safety and Health (NIOSH)} 13 the
primary Federal agency engaged in cccupatioral safety and health research.
Lacated in the Deparrment of Health and Buman Services (formerly DHEW), it was
established by the Qccupational Safety and Health Act af 187Q. This
legislation mandated NIOSH to conduct a number of rgsearch aand education
programs sSeparate from the standard setting and enforcement functions carried
out by the Occupatfonal Safety and Health Administration {OSHA) 1in the
Department of Labor. An ilmpertant area of NIDSH research deals with methods
far contfrolling occupational exposure to potential chemieal and physical
hazards. The Engineering Conttol Technology Branch (ECTB) of the Divisicn of
Physical Sciences apd Epgineering has been given the lead withinm NIOSH to
study the engineeting aspects of health hazard prevesntion and contral.

Since 1976, ECTB has conducted a number of assessments of health hazard
contral technolozy oo the basis of industry, common industrial process, or
gpecific contral techniques. Examples of theze completed studies include the
foundry industry; various chemical manufacturing or processing operaticns;
spray painting; and the recirculation of exhaust air. The objective of each
of these studies has been to document and evaluate effective control
techniques for potential health hazards in the Industry or process of
interest, and to create a more generazl awarzness of rthe need for cr
avallability of an effective syatem of hazard control measures.

These studies involve a number of steps or phases., Initially, a serdes of
walk-through surveys are conducted to select planis or processes with
effective and potentialiy transferable control concapts ar techniques. Next,
ina—depth surveys are conducted to determine both the control parameters and
the effectivenegs of thege contrals. The reparta from thege in—depth surveys
are then used as a basis for prepating technical reports and journal articies
on effective hazard control measures. Ultimztely, the information from these
research activities builds the data base of publicly available informaticm on
hazard enntrol techniques for use by health professionals who are responsibile
for preventing occupaticnal illness and injury.

Background for This Study

This scudy was conducted o evaluare soyurces of worker dust exposure during
the welghrout and transfer of powdered materlals from bags or bins to gmaller
containers. The ventilation used to control dust generated by this operation
appears to contalin the dust within the hoods. However, these operations
always involve some elevation of the worker's dust exposure.l The purpose

of this study 1s to determine why ventilation systems for weighing and
transfer of powders provide incomplete dust comtrol.



Background for This Survey

This survey was conducted to evaluate dust control at weigh-out and transfer
operations. The survey was cenducted to determine whether the elevation of
the workers exposure occuryed because of activities at the weigh-out booth or

because other activitles associated with this task are elevating the workers'
dust exposures.
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II. PLANT AND PROCESS DESCRIFTION

This plant is part of BF Goedrich's Industrial Rubber Products Division, This
plant is over 50 years cld and employs about 1500 workers. The processing
area of the plant employs 200 waorkers who make master batch rubber for use in
cther operations.

The subjects of this survey are two venktllated booths which are usged to
control dust genarzted by the waigh-out and transfer of powdered materials.
These powders are assembled into batch lots which are charged into mixing
aquipment elsewhare in the plant.

Process Daescriptlon

One of these ventilated booths 1s called the Ten Cublc Foot Booth and ir is
unged to fill the bin of a Gemco biender, This bin hes a ten cubic foat
capaciity. The Ten Cubic Feoot Baoth, the Gemco blendar binm, and the area
around the booth are shown in Figures 1-3. The workers at this booth
traneport pallet loads of bagged powders te the area around the hogth. For
each batch, the worker stacks bags of wmaterisls on the conveyor belt im front
of the beeth. Using a recipe, he empties bags of materilals into the bim,
These bags are simply slit open and the material flows cut of the bag and inta
the bin. The gmpty bags are placed in a pneumatic conveying system which
transports the empty bags to a dlsposal system, Because the recipes specify
precise mass of material, some baps sre partiaily emptied and returned to the
pallet, To get the final mass, material 1s transferred back-and-forth between
the bag and the bin,

After the bin i{s filled, the worker moves the bin to the Gemco blender, He
attaches the bin (which is the bottom half of the blending chamber) to the top
half of the blending chamber. After blending, the worker sets the blender on
taop of the mechanism for feeding the powder into a bag filling machine.

The second booth which was studied is pictured in Figure 4 and it is called
the South Stationary Booth. At this booth, the worker transfers precise
masses of powders from bins or bags to =maller paper and plastic bags. To
obtain precise masses, material 1s slowly added to the smaller bag from a
sco0p. If material has eo be removed fram the smaller bag, the worketr used
his bare hand to transfer material from the bag to the scoop. The filled
paper bags are set on a cart behind the booth. (Figure 5)
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Figure 1. Ten Cublc Foot Booth for filling Gemco blender
bins with batch ingredients.

Figure Z. Pleture of Gemco blender bin which is discharging
powder into a bag filling machine. The bin fits
under the work surface ia Figure I,
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Figurs 3. Picture of area arocund Ten Cubic Foot Booth.

Figure 4. Picture of South Stationary Booth.
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Figure 3.
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Photograph of cart for transpotrting bags of powder.



Dust Exposure Sources

This survey was done to evaluate soeurces of worker dust exposures. The
relevant standards for the dust exposures are presented below inm Table 1.

Table 1. Summary of Exposure Limits.

Substance OSHA ACGIH
FEL TLV
mg/m mg/m
Nuisance Dust~Total i5 10
Respirable 5 5

At both booths, weighing and transfer activitres by the worker created dust
exposures which ocecur in the worker's breathing zone. Additiomally, some
process equipment in this area was an emission source. The survey’s purpose
is to egtablish which of these emisaion sources is elevating the worker's dust
exposure. Specific emission sources are ligted below:

Ar the Ten Cubic Foot Booth

1.

2,

Opening, emptving and discarding empty bags. This task creates dust
which appears to be controlled by the hoods.

Workers placing upper half of body into the hood (Figure 6). This
oceurs because the bins for the Gemco blenders are over 4 feet in
diameter and the worker must empty some bags at the back of the bin.
During this activity, dust puffs into their breathing zone.

Handling Dusty Bags. The workers must carry these bags from the
pallet or conveyor to the booth., The bags appear te be dusty and
handling these bags solls che worker's clothing. Contaminated
clothing is regurted elsewhere to be a2 source of worker esxposure to
particulate.zr These baga are 3—-ply Kraft bags which leak material
from the seams and from small perforations which allow for demeration
of the powder during bag filling. At this coperation, partialiy
emptied bags are stored on top of the pallets. These bags splll dust
which contaminates the exterior surfaces of the aother hags on the
pallee.

Delumping bags. The powder in the baps can form lumps. These lumpa

are broken by slamming the bags onto the surface of the bin., This
creates a puff of dust which escapes the hood.

-



5. Discharging the hoppers. The ten cubic foot bins are discharged into
another plece of process eguipment used for fillinpg small bags.
During discharge, the bin empties from the center and a "rat~hole” or
"funnel” forms. As the bins empty, powder falls frowm the side of the
funnel and creates a dust cleud.

6. Scraping the sides of the ten cubic foot bins. When these bing are
nearly empry, the workers use a tool resembling a hoe to scrape
material from the walls of the bin. This creates an obvicus dust
cloud.

South Stationmary Booth

1. Transferring materials from bags or bins toe small paper bags. This
creates obvious dust emissfons which the booth's loczl exbhaust
ventilacion appears to coRLIOL.

2. Dusty clothing. The workers handle dusty bags and materials, and this
solls thelr clothes. Soilled clothing canm be a dust exposure source.

3. Spillage and resuspended dust. Powdered material is spilled at this
hooth. The gpilled powder can be resuspended by activities at the
work statiom.

4, Head 1In booth, The worker places his head Into the booth during
weigh~out operarions. When he 1s scooping materizl from pertable
bing, the worker's breathing zone sometimes appears to be between the
expasure source and the local exhaust wventilation.

5. Settipng filled bags ocutside of the enclesure. These bags were
observed to be emitting dust which flows past the worker and into the
hood.
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Fipure 6. Fhotograph of man workivg at booth. Notice how he
places the upper half of his body into the booth.

Cantrol Measures

Ocrupationdal exposures can be controlied by the application of a number of
well-known principles, Including engineering measures, work practices,
personal pretection, and monitoring. These principles may be applied at or
near the hazard source, to the general workplace environment, or at the point
of occupational exposure to 1ndividuals Lontrols applied at the source of
the hazard, including engineering measures {(materizl substitution,
process/equipment modificatlon, 1solation or automatlonm, local ventilation)
and work practices, are generally the preferred and most effective means of
control both in terms of ocecupational and envirommental comcerus. Controls
which may be applied to hazards that have escaped into the workplace
environment idclude dilution wentilation, dust suppression, and housekeeping.
Control meassures may also be applied near individual workers, including the
use of remote control rooms, 1solation booths, supplied-air cabs, work
practices, and personal pretective egqulpment.

In general, a system comprised of the above contrel measures 18 requirad to

provide worker protection under normal operating conditions as well as under
conditions of process upset, Failure and/or maintenance. Process-.and
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workplace monitoring deviees, personal exposure monitering, and medical
monltoring are important mechanisms for providing feedback concerning
effectiveness of the contrels in uSe. Onpgoing monitoring and maintenance of
contrels to 1nsure proper use and operating conditions, and the education and
comuitment of both workers and management to occupativnal health are alse
important ingredients of a complete, effactive, and durable control system.

These pringiples of control apply to all siltuations, but theilr optimum
application varies from case~to-case, The application of these principles 1g
discussed below.

Control Measures

The venrilated booths are intended te capture whatever dusts are generated by
tha weigh-out and transfar activitiss., The air f£low into these hoorhs is
100-200 fpm and this 1s {ptended to 1golate the worker from dust generated by
tranaferring the powders from one container te another. Locating the plck—up
for the bag disposal system inzilde the heood avolrds worker exposure to dusts
generated by handling the empty bags cutside of the hood. A central vacuum
syBtem was available for use in cleaming rhe floor. Regular clean up of the
gpills can minimize the resuspension of settled dust. At rhe Ten Cubic Foot
Booth, the workers wore 3M 8710 disposable respirators.

—-10-



III.

SURVEY METHODOLOGY

Thig survey was couducted to evaluate sources of werker dust exposure during
the manual weigh~out and tranafer of powders. Ventilatlon measurements were

made to dpocument hood performance.

sources of worker dust exposure,
listed 1n Table 2,

Table 2.

Airr sawpling was conducted to evaluate
The equipmeént used to conduct this study 18

Eguipment List

Item

Use

BuPent P4000 pumps

GCA Real-Time Aerosol
Monitors-1 (RAM)

GCA mini RAMs

Maetrosonics Metrologger 331

Apple II plus computer equipped

with:
o — dual disk drives

o — AT 13 Card
{Interactive structures)

¢ =~ The Clock Card
{Mountain computer)

KURZ Digital Velometer

Dust sampling

Respirable dust memitoring at
fixed locaticns.

Respirable dust monitoring on a
worker.

Record analog cutput of mini - RAMs

Record the analog output of RaMs and
the output of event marking switches.

Analog to digital conversion

Internal clock for computer.

Record Face Velocitles,
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Ventilation Maasutements

Face velocilty measurements for the Scuth Statonary Booth and the Ten Cubic
Foot Booth are presented in Table 3. These booths function well and appeatr to
capture whatever dust i1¢ generated within the booth.

Table 3. Ventilation Measurements and Qbservaticens

Scuth Stationary Ten Cubic Foot
Measurement Baoth Booth
Face Velocity {fpm)
average 128 158
Tange 100 - 160 100 ~ 200
Pace Area 13 fe? 31 £t
Estimated Volume 4000 CFM 5000 CFM
Observation Dust stays in hood Almost all dust

stavs 1a hood

Total Dust Concentrations

At the South Stationary Booth and a2t the Ten Cublec Foot Booth for the Gemco
Blender bin, dust concentraticons were measured to resclve a number of issues,

These i{ssues are:
1. Is the worker's environment acceptable?

2. Do welghing and tranafer activities conducted at these booths elevate
the worker's dust exposure.

3. At the Ten Cubic Foot Booth for the Gemco blender, d¢ the activities
aaacciated with the operatiom of the Gemco Blender elevate the
workerts dust exXposure?

To answer these questions, air samples were collected at the locations
described in Figures 7 and 8 and Tables 4 and 5. The first question was
angwered by comparing the werker's dust exposure to the exposure limits listed
in Table 1. At both booths, the second question can be answered by comparing
the worker's dust exposure measure while he i3 actually working at this booth
ta the background dust concentration., If there is 2 significant difference
between these two concentrations, then the worker's job is elevating his dust
EXpOSUre,
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Leakage of dusty ailr from the hoed's face could elevate the worker's dust
exposure. To evaluate this possibillity, air samples were collected at the
hood’s face, just above the worker's head. These locations are location
numbers 3 and 4 In Table 4 and location numbers 7 and 8 1n Table 5,

Table 4, Air Sampling Locations for Ten Cubic Foor Booth

Location Location
Number Dagcription Conment
1 I-beam in front of hood Background dust concentration
Z worker
3 Above bag-disposal take-off About 1 foot below top ¢f hood
at the face.
4 Next to scale readout About 1 foot from the cop of

the worker's head.

Table 3. Air Sampling Locations at the South Setationary Beoth.

Location Location
Runber Description Comment
3 Post mear booth Background
& worker
7 Over acale at booth face At a height near
worker's head
8 Over partlally filled bags At a height near
at booth face worker's face

The worker at the Ten Cubic Foot Booth 1s responsible for operating the Gemco
Blender and charging the contents of the tem cuble foot bin inte the bag
£filling apparatus. These activities could elevate rhe worker's dust

exposure. Therefore, a sst of air samples were taken at the location in Table
4 when the worker was cperating the Gemco Blender and moving bios to the Gemco
Blender. This sampling was done when the workers were between batches.

.—13__
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The dust concetitrations were measurad to compare bhackground dust
concentrations (Ch} to dust concentrations measured on the woarkey {C,) and
at the hoods face ({y)- To answer questions 2 and 3, the concentration data
1s statistically analyzed to choose between the following null (H,) and
alternative hypothesgas (Hy):

Bg: Cpb = Ly = Cp
Hy: Cp # Cp or Cn # GCp

The air samples were taken by drawing air at a koown flow rate (between 3.2
and 3.8 LPM) through preweighed, filters mounted 1o 37 mm peolystrene filter
bolders, The end caps were remeved and 4 mm inlet wags used for sampling.
DuPont P4000 pumps were used to draw air through the preweighed falters. At
the South Stationary Booth, these samples were turned off and capped when the
worker left for breazks and lynch. At the Ten Cubic Foot Beoth, two sets of
gamples were taken. One set was taken while the worker was at the booth and
another set was taken when the worker was doing other duties in the area,
This necessitated changing the filters on the pumps and recording start and
gtop times, The inlet and outlet cof the filter holder was capped each Fime 1t
wag vemoved from the sampling line.

¥

oo Pust samples at hcmct face
- _

Figure 7, Photeograph ipdicating sampling lpcation at
Ten Cuble Foot Boeth.
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samples at hood face r‘““

Figure 8, Sampling locations at the South 5tationary Beoth

Respirable Dust Monitoring

At both booths, the tespirable dust concentratlans were monitotred with GCA
BAMs and a3 wini~RAM. Tables € and 7 lists the sampling locations at beth
bootha. The workers duat exposure was monitored for a 10-15 minute periad
with the GCA mini~RAM. Its analeg output was recotded with a Metrolopger. Ar
1 second intervals the Metralogger recorded the amalog output of the
mini-RAMS, The replaceable precision resistor was replaced with a 1.4 millton
ohm resistor. This resulted in an input woltage range of 0 — 1.5 volts.

At the same time the worker's dust exposure was recorded with a GCA mini-RAM,

the RAM's were usged to monitor respirable dust concentrations at several
locations listed in Tables b and 7. The RAMs were used with a range setting
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of D-20 mg/m? and a time conmstant of 2 secouds. The analog output of the
RAMs was connezred by rtwo wire cables to the imput of the AI-=13's
multiplezer, A omne—microfarad capacitor was parallel to each set of leads.
This 1s done to attenuate signal voltages with a frequency grsater than 7
Hz.8 The Apple cowputer recotds the time and the woltages af the
instruments and indicator switches. Theses switches were uzed to note the
location of the worker and the mecrologger's status, (on or aff).

The analog output of the RAMs and mani—RAMa 19 proportiomal to the amount of
light scattered by the aerosol. Light secattering iz a complex function af the
aarosol's particle size, composition, refractive index and other fartotrs.v
Therefore, the Tesults from these devices should be consldered relative; they
tell when goncentrations might be changing. However, the magnitude of the
councentration should be interpreted with caution.

Table 6. RAM Sampling Locations at Ten Cubilc Foot Booth

Location Comments

Qutside booth, next to bagp  Background dust
disposal chate,

Near bag disposal tube. Thig locatiom is on the hooth's work
surface. It is about 20 cm Inside the
hood face. Increased dust
concentrations hera could be czused by
bag disposal.

Under scale readout On the work surface under the scale
readouts, partially emptred bags were
stored, The inlet of the RAM was about
20 cm inside of the hood's face. This
la an area where dust may be generated.

Baekground The RAM was mopunted on the monitor for
the computer some 10-15 ft. away from
the work statcien.
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Table 7. RAM Locataons at the Scguth Stationary Booth

RAN Sampling
Locations Comments

Beslde booth Background dust.

Abaove scale One RAM was seb on top of the booth, above the
scale used to weirgh powder. This RAM respended to
background dust concentratiocn.

Next to scale A4 RAM was set next to the scale 1n the weigh-gut
baoth.

—17-



IV, DOUST CONCENTRATION MEASUREMENTS AND DISCUSSION

Dust concenttation measurements are summarized 1n Tables 8 and 9 and presented
in sppendix 1. After log transforping the data, analysis of wvariapce (anocva)
was conducted separately for the concentration measured at cthe Ten Cubic Foot
Booth when the worker was at the booth, at the Ten Cunic Foot Booth when the
worker was performing tasks related to the operation of the Gemco blender, and
at the Scuth Stationary booth., Feor all three data sets, the amova evaluated
whether location or specific shift affected concentration, For all three data
sets, locatipn sigmificantly affected concentration at a level of confideace
greater than 99%. The specific shift during which the concentrations were
megsured had no affect upon concentration at the Ten Cublc Foot Boeth. The
Waller-Duncan multiple range test was used to examine the effect of sampling
location upen total dust concentration. The General Linear Models Procedure
of SAS was used to perform the ANOVA test and multiple comparison tests which
are conducted at an overall level of confidence of 95%.7

Table 6. Summary of Total Dust Concentrations Measured at
the Ten Cubis Foot Booth

Working at Beooth Working on Blender
Location Geometric N  Grouping Geonetric N Grouping

Mean Mean

(mg/m3) (mgfm3)
Worker 4.6 5 A 4.0 4 A
Hood face, near 0,2 5 B 0.3 4 B
scale
Hood face, above 0.3 5 B 0,3 & B
bag disposal
Background .3 5 B 0.3 4 B

N - number of zamples

Grouping —~ Geometric Means with different letrters differ signifiecantly,
the groupling is based upon the Waller—Duncan K-Ratio test.

Table 7 aummarizes the rotal dust concentrations measured at che South
Stationary Booth. During the day shift of October 18, the worker used a
different weighing stestion for a 15minute perlod. This weighing station was
mobile and provided wery poar dust coztrol. As a2 result, Table 7 summarizes
the data ic two ways; with and without the data from the first shift of
10/18. In both analyses the worker's dust exposure is significantly higher
than the other sampling resuita. Excluding the data from the first shift of
October 18 from the analysis is appropriate because of the poor dust comtrpl
at the meblle weighing staticn, When the date for the first shift of October
18 is excluded from the analysis, there 1s a reduction in the mean square



ervor and the specific shift was found to affect cowcentraticon. Thais data is
pregented in Table 8. These i1s no appatent reason for the d{fferences among
the Shifts +

Tavle 7. Summaty of Total Dust Cencentrations Measured
at the Soutn Svatiopary Booth

Dust Concentratlonsd Dust Concentrations?
Sampling Location Geometric ¥ Grouping® Geometric o Grouping
Haan Mean
mg/m3 ng /m?
Workevt 1.8 5 A 1.3 4 A
Over scale, at g.3 5 8 0.5 4 B
booths face
Over partially 0.3 5 B ¢.3 4 B
fillad bags at
hood's face
Background 0,4 5 B 0 &4 4 3
4 - Including the data of 10/18 1lat shift
bo. Excluding the data of 10/18 Ist shift
€ - QGrouping - Geometric Mean with different letters differ significantly
based upon the Waller—-Duncan Multlple Range Test.
Takle 8. Total Dust Concentrations During Specific
Shifts at Bouth Stationary Beoth
Total Pust Concentraticons
Spacific Gegmetric N Grouping
Shift Maan
wg/n
18/l - evening 0.9 4 A
10718 -~ evenlng 0.5 4 B
10/17 = evening 0.4 4 B
10/L7 = day 0.4 4 B

Hote. Means with zame letter are aat significantly different.
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Figure 2 and 10 present the RAM and mini-RAM data collected at the Ter Cubic
Foot Booth. These concentrations were recorded while the worker was putting
materisl 1nfo a bin and transporting material to the warkplace. Durimg these
activities discreet puffs of dust were observed in the worker's breathing zone
and this probably explains the peak dust expesures noted in Figure 9,
However, the largest peak occurred when the worker was transporting material
to the workgtation. The RAM's readings, presented in Figure 10, show peak
dust cancentrations measured near the bag disposal take-off, As shown in
Figure 11, this RAM 1s3 asseptially under the bag disposal Inlet and the dust
peaks are probably the result of handling empty bags. This result simply
illustrates that bag disposal 1s properly part of good hood design. Possibly
mechanical motion within the hood could force this dusty air ocut of the hood.
There is a slight lncrease in the background respairable <dust cencentrations
from 0.1 to 0.3 - 0.4 mgfm after the bip dust peaks were noted near the bag
dispogal. Such increases in dust concentrations could have hean caused by
handling dusty bags outside of the enclasure and resuspended dust from the
floor aa well as dust leakage from the hood.

Figures 12 and 1J pregenmt the mini—~RAM and BRAM respirable dust concentrations
at the South Stationary Booth. Between the times of 0 and 750 seconds the
worker transfertred material from a 50 pound bag to small sacks, During this
activity, the worker's respirable dust exposure appears to be below 2

ng/m?, Puring this time period, the RAMs measured relatively low respirable
dust concentrations which are generally below ¢.2 mg/m3. Between 900 and

1600 seconds, the worker used the mobile weighing station which was mounted on
an overhead trolley.

Welghing at this statinn caused increased dust concentrations which involved
peaks of over 40 mgfm This suggests an aversage respirable dust exposure
of 1520 mg/m? during this period. The wotker was in an obvicus dust

cloud. This suggests that the ventilarion was not functioning.

Dlgcusasian

At both booths, the air sampling data shows that the worker's dust exposure is
elevated above background dust concentrations. Most of the dust generated
within the hood appears to be captured by the hoods ventilation. Dust
generated by spllling powder and slamming lumpy bags of powder onto the work
surface generates dust which appears to escape the hood. These activitias
create puffs of dust which appear to flow into the worker's breathing zone.

At these booths, the workers place the upper half of their body into the

booth. Becauge the air in the booth can be contaminated with dust, this can
inctease worker dust exposure., Uunfortunately, job demands require the worker
to place his head in the booth. For example, if 2 worker is scooping from the
bottom of a portable hopper, he will inevitably place his breathing zone
between the point of dust genaration and the exhaust slots. When a worker is
smptying bags near the back of the Ten Cubic Foot Beoth, he will hold the bag
close to his chest while emptying the bag, This could place the worker's -
breathing zone close to the point of dust generation.
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The bags of powdered materlal at this plant appear to be dusty, Thase bags
are dusty because of spillage from partially emptied bags and from the Seans
and perforatioms 1n the filled bags. Handling these bags creates small puffas
of dust in the worker's breathing zonme and so01ls5 the worker's clothing.
Soiled clothing has been i1mplicatsd as a dust expgsure sourlce in other
studies. Perhaps this explains the bulk of the worker's dust exposure. In
Table 6, there 15 lirrle difference in the worker's geomatTic mean dust
exposure during the two periods. Dust generatien frow soiled clothing could
cause hoth exposures o be similar. This statement 1s speculative bacause
duties during both pericds Invelve other sources of warker dust exposure.
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Figure 9. Respirable Dust Concentration Measurvad by Mini-RAM
at the Ten Cuble Foot Eooth ou October 17, 1985 ar 16:50.
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Respirable Dust Conceatratione Meagured at the Ten
Cubic Foot Booth on October 17, 1984 at 16:50.
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Figure 1l. Fhotograph of work station aud RAMs
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Figure 13. Resplrable Dust Concentratjions Measured by Mini-RAM at
South Statiomary Booth at 12:05 on October 18, 1984,
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V. CONCLUSIONS

Both the South Stationary Booth and the Ten Cubic Foot Beoth control wuch of
the dust generated by weigh—out and transfer operations. The dust exposures
are below relevant 0OSHA PEL's, However, the worker's dust exposures were
elevated above background dust conecentracions and, as a resulr, dust cantrvol
for these weigh—out operations is concluded to be incomplete. Improvaing or
changing the hootn's design or ventilatfon rates probably will not reduce
worker dust exposure. Reducipng the amcunt of dust on the bag's exterior
sutface, keeping the worker's elothing clean, and minimizing the spiliage of
powdered materials could possibly reduce worker dust exposure.

The survey's purpose was to ldentify saurces ¢f worker exposure assoelated
with weigh-out and transfer of powdered materials. Based upon observation,
dirty clothing, dusty bags, spillage of powders, and the workers’ need to
insert the upper half of his body into the hood could cause the elevation of
the worker's exposure above background total dust exposure. Quantitatiwvely

evaluating cthe significance of these exposure sources would regquire a designed

eXxperiment.

-26-



REFERENCES

McKinnery, W. and W. Heltbrink. 1984, Control of Alr Contaminants in Tire
Manufacturing. NIOSH(BDHHS} Publication 84=-111. Cincinuwata, Ohio.

Geissert, J. 1983. An Evalution Procedure for Determining the Amount of
Alrborne Dust Exposure Caused By Contaminated Work Clothing, Abstract 191,
American Industrial Hyglene Conference, Philadelphia, PA.

Bohne, J. and B. Cohen. 1985. Aeroscl Resuspension from Fabric.
Implicatipes for Pergonal HMenltoring fn the Beryllium Industry. AIHAJ
46(2)73-72.

2d CFR 1910.1000. July 1, 1980,

American Conference of Governmental Industrial Hygienists (ACGIH). 1984.
Threshold Limit Values for Chemical Substances in the Work Environment.
Cincinnati, Ohioc,

Hidy, G. 1934, Aercsols - An Industrlial and Environmental Science.
Academle Press, New York.

SAS Insticute. 1984, 3AS User's Guide: Statisties. P.O, Box 80000, Cary,
NC 27511,

Data Translation. 1984, Microcomputer Amalog 110 Systems. 100 Locke
Drive, Marlliarao, Ma, p. 6-29.

- 27 -



APPENDIX T

Total Dust Concentration Data



Totzl Dust Concentratlons at Ten Cubic Foot Beooth

Concentratilons Sampling Locations Date and Shift

at booth at blender

G.h7 g, 37 I-beam 1n fromt of hood 10/16/84, evening shift
Q.38 Q.16 I-beam in front of hood 10/17/84, day shaft
0.41 . I~beam 1n front of hood 16/17/84, evening shiftc
0.14 0.32 I-beam in front of hood 10/18/84, day shift
0.33 a.3 I-beam in front of hood 10/18 /84, evening shift
14 1.6 worker 10/16/84, evening shift
15.9 15.9 worker 10/17 /84, day shift

1.3 . worker 10/17/84, evenlng shift
5.6 3.9 woTker 10/18/84, day shaift
13.8 2,6 wotker 10/18/84, evening shift
0.23 0.1% above bag-disposal take—off  10/16/84, evening shift
0.33 3 above bag-disposal take-off  10/17/84, day shift

0.4 . above bag—disposal take—off 10/17/84, evening shift
0.76 0.28 above bag disposal take-off  10/18/84, day shift
0.13 D.2 above bag disposal take-off 10/18/84, evening shift
.24 q,13 next to scale read-out 10/16/84, evening shift
0.19 1.5 next to scale read—-out 10717 /84, day shift
0.16 . next to scale read-out 10/17/84, eveniong shift
0.24 0,19 next to scale read—-out 10/18/84, day ehift

0.2 0.23 pext to scale read-cut 10718 /84, evenipg shift

=29



Total Dust Concentratioms, South Stationary Booth

Concen~ Sampling Leocation Date and Shift

tration

(mg/m>)

0.9 post near booth 10/16/84, evaning shift
D3 post near booth 10/17/84, day shaft

0.3 post near booth 10/17 /84, evening shiftc
03 post mear booth 10/18/84, day shift

0.4 post near hooth 10/18/84, evening shift
2.08 worker 10/16/34, evening shift
G.82 worker 10/17 /84, day shift
1.13 worker 10/17 /84, esening shift
7.1 woTkeT 10/18/84, day shift

1.6 worket 10/18/84, evening shift
0.54 ower scale, booth face 10/16/84, evening shaft
0.3 over scale, boorh face 10/17/84, day shift
.33 over Scale, booth face 10/17 /84, evening shift
0.2 over scale, boath face 10/18/84, day shifc
0.4 over scale, booth face 10/18/B4, evening shift
G,57 over partially filled bags, booth face 10/16/84, evening shift
0.29 over partially filled bags, booth face 10/17/84, day shift
0.31 over partially filled bags, beoth face 10/17/84, evening shift
0,25 over partially f£illed bags, booth face 10/18/84, day shift
0.25 over partially filled bagse, booth face 10/18/84, ewvening shift






