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SUMMARY

This survey was c¢onducted to evaluate a ventilated booth uwsed for manual
powder welgh-out operations In these operations, powder Is gquantitatively
transferred from drums to gmall bags The data gathered from this study will
be gpplied to the design of contrels for a simllar welgh-out coperation in the
dye industry As shown in past studies, dust exposure increases as the level
of powder in the drum decreases and the worker i required to reach deeper and
deeper into the drum to reach the powder This places the worker’s breathing
zone close to or inside the drum, resulting in increased exposure  When the
worker’s head 1s inside the drum, booth wentilation cannot prevent dust from
entering the worker's breathing zone In order to achieve significant
reductions in dust exposure, the worker's breathing zone must stay clear of
the top of the drum Then, the weigh-out operation can be further controlled
with the implementation ¢r modification of a ventilated booth
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INTRODUCTION

The National Institute for Dccupational Safety and Health {NIOSH) 1is the
primary federal organization engapged in occupational safety and health
research  Located in the Department of Health and Human Services, 1t was
established by the Occupational Safety and Health Act of 1970 This
legiglation mandated NIOSH to conduct & number of research and education
programs separate from the standard setting and enforcement functioms
conducted by the Occupational Safery and Health Administration {OSHA) in the
Department of Labor  An important area of NIOSH research deals with methods
for controlling occupational exposure to potential chemlcal and physical
hazards The Engineering Contrel Technology Branch (ECTB) of the Division of
Physical Sciencea eand Engineering haa been piven the lead within NIOSH to
study the engineering aspects of health hazards preventlon and centrol

Since 1976, ECTB has conducted several assessments of health hazard contrel
technolopy based on industry, common industrial process, or specific control
techniques The objective of each of these studies has been to document and
evaluate effective techniques for the control of potential health hazards in
the industry or process of interest, and to create a more general awareness of
the need for, or availahility of, effective hazard control measures

A study of manual dye weigh-out operations is bedng undertaken by the
Engineering Control Techneolopy Branch te provide contrel technology
information for the prevention of occcupational disease in this industry  ECTB
has been working on this project with the U § Operating Committee of the
Ecological and Toxicological Association of the Dyestuffs Manufacturing
Industry {(ETAD) ETAD is an international organization comprised of
representatives from various dye manufacturing companies Two of the goals of
ETAD are "to coordinate and unify the efforts of manufacturers eof synthetic
organic colorants to minimize possible impacts of these products on health and
the enviromnment"” and "to achleve these ends in the most economlic fashion
without reducing the level of protection of health and the environment "!

ETAD recognizes the potential risks associated with the use of dyes and it 1s
their belief that the best method to reduce these risks is to concentrate on
reducing dye exposures To achieve this goal, ETAD organlzed a steering
committes which included members from ETAD, NIDSH, the U § Environmental
Protection Agency {EPA), and the American Textile Manufactursr’s Institute
{ATMI) This steering committee identified dye-weighing operations as
regquiring resgarch to develop lmproved techniques te reduce worker exposure to
dve dust NIOSH researchers were speclfically asked to assist in prejects to
improve existing woTk practicez and identify/develop local exhaust ventilation
contrals for the manual dye weigh-out process

The objective of the manual dye weigh-out study 15 to provide dye and textile
ghops with Information abeout practical, effective engineering control methods
that control worker exposure to air contaminants {dust) To develcp this
information, ventilation control methods need to be identified and evaluated
in the wotkplace  Since wvery few controls have actually been observed in the
dye industry, centrols used during similar operations in ¢other industries can
be studied



At this plant, the effectiveness of ventilated booths to control dust
exposures during manual powder weigh-out operations was evaluated The data
collected at this plant will be applied to the study of manual dye weigh-out
operations 1n the dye and textile industries

PLANT DESCRIPTION AND PROCESS DESCRIPTION

The plant ran three ahifts, with three welgh-out operatorz to a ghift  Each
welgh-out operator was responsible for welghing and adding powders a5 needed
to a specific process line  The powder was added to the process line by
dumping the powder out of previously filled plastic¢ bags, and into a hopper
which fed a mixer on the floor below The powder was then mixed with other
waterials to form powdered coatings  The welghing task wes performed
intermittently as dictated by progess needs The powdered coatings are seld
primarily for use on metal appliances, particularly major home appliances

A preliminary survey was performed by ECTB in 1985 at this plant * The main
objective of that survey was to review dust control technigues for manual
transfer of chemical powders at this plant The researchers cbserved a
welgh-out boeoth equipped with logal exhaust ventilation used during the wmanual
powder weilgh-out operation They recommended that an in-depth evaluation be
conducted of the controls associated with this weigh-out booth

At the time of the current in-depth survey, the number of ventilated weiligh-out
beoths used at this site haed increased from one te three, and were now located
in the Powder Coating Bullding One of the booths was seét up to welgh heavier
ampunts of material, with the scale located on the floor of the booth  The
other twg booths each uwsed 8 scale located on 2 small table The process
began by placing a bucket on the scale pan Plastic bags were then labeled to
indicate the name and amount of powder to be weighed into esach bag A bag was
then placed in the bucket, and the powder drum was wmoved inside the booth,
near the scale  The worker scooped powder from the drum into the plastic bag
Once the proper weight was obtained, the bapg was lifted out of the bucket,
tied shut, and placed outside the booth  The weigh-out process was repeated
for each of the labeled plastic bags When a different powder was needed, the
entire process began agaln Filled plastic bags were stacked in boxes or on
pallers

DESCRIPTION OF VENTILATED BGOTHS

The three ventilated weigh-out booths were lined up against a wall of the
Powder Coatings Plant (see schematic of the weigh-out area in Figure 1)

A l4-1nch dlameter exhaust duct led from the back of each booth to the main
ventilation system The booth used to weilgh heavier materials, designated
Booth 3, had three sides and a2 roof  The front of the booth was completely
open  Booth 3 was not evaluated during this study, primarily since the
welgh-out task involved shoveling (with a garden shovel) rather than scooping
material out of containers Shoveling would not be indicative of typlcal dye
welgh-gut operations However, a perscnal sample was cobteined when one worker
used thls booth The other two booths, designated Beoths 1 and 2, were of the
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Figure 1, Plant Layout in Welgh-out Area

seme design  The booths were completely enclosed except for a doorway and
four small slots Iin the fromt wall, as shown In Figure 2 These small slats
allowed makeup air to flow Iintc the booth The four slots on the back wall
exhausted the alr from the booth

The weigh-put scale wae located agailnst the right wall in Bocoth 2, snd the
left wall in Booth 1 The dimensions of the scale are diagrammed in Figure 3
The powder drum was also placed inside the booth, usually at an angle to the
scale, although this was dependent con worker practice Figure 3 also deplets
some of the drum sizes abserved at this plant  The typical drum was 22 inches
in diameter and 3 feet in height Most of the drums were placed on round
dollies for ease in moving
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POTENTIAL HAZARDS OF MANUAL PGWDER WELGH-OUT QPFERATIONS

Workers who manually welgh out powders are expgsed to airborme dust  Previous
studies? * * have documented potential exposure levels and hazards of workers
during welgh-out operations in various industries One study at a2 rubber
plant evaluated the dust exposure of workers who welghed and transferred
powdered materials from bags and bins to smaller c¢ontainers  During the
sampling period, the majority of personal respirable dust concentration
measurements were below 2 mg/m® During weigh-out activities, however, dust
concentrations incressed, peaking at 40 mg/m’, suggesting an average
respirable dust exposure of 15-20 mgfm® ? A similar study of manual weigh-out
of powders in a plastic plant found that most brearhing zone samples exceeded
10 mg/w' * A third study, performed in an actual textile drug room, found

that TLVs {and subsequently, the PELs) were not exceeded for total or
respirable dust during the weigh-out operations ° However, the author of this
study stressed that there may still be potential inhalation hazards from these
dyes since their constituents may have established PELs which cannot be
ignored

EXPOSURE EVALUATION CRITERIA

As a guide when evaluating hazards posed by workplace exposures such as those
from manual weigh-out gperations, NIDSH field staff employ environmental
evaluation criteria These criteria assess several chemical and physical
agents and are intended to suggest levels of exposure to which most workers
may be exposed up to 10 hours per day, 40 hours per week for & working
lifetime without experilencing adverse health effects It is, however,
important to note that not all workers will be prorected from adverse health
effects even if their exposures are maintained below these levels A small
percentage may experience adverse health effects due to individual
susceptibility, a preexisting medical condition, and/or a hypersensitivity
(allergy)



In addition, seme hazardous substances may act in combination with other
workplace exposures, the general enviromment, or with medications or persomal
habits of the worker to produce health effects even if the occupational
exposures are controlled at the level get by evaluation criteria  These
combined effects are ocften not considered in the evaluation criteria  Alsa,
some substances are absorbed by direct contact with the skin and mucous
membranes, and thus potentially increase the overall exposure Finally,
evaluation criteria may change over the years as new infovmation on the toxlc
effects of an agent become availahle

The primary sources of enviroonmental evaluation criteria in the United States
that can be used for the workplace are (1) NIGQSH Recommended Expogsure Limits
{RELs), (2) the American Conferznce of Govermmental Industrial Hygienists'’s
{ACGIH) Threshold Limit Values (TLVs), and {3) the U S Department of Labor
[0SHA) Permissible Exposure Limits {PELs) The OSHA PELs are required to
conslder the feagibility of controlling exposures in varlous industries where
the agents are used, the WNIOSH RELs, by contrast, are based primarily om
concerns relating to the prevention of occupational disease  ACGIH Threshold
Limit Values (TLVs) refer to airborne ceoncentrations of substances and
represent conditions under which it is belleved that nearly all werkers may be
repeatedly exposed day afrer day without adverse health effects  ACGIH states
that the TLV¥s are guldelines The ACGIH 1s a private, professional socisty

It should be noted that industry is legally required te mest only those levels
specified by OSHA PELs

A Time-Weighted Average {TWA) exposure refers to the average airhorne
concentration of a substance during & normal 8- to l0-hour workday  Some
gubstances have recommended short-term exposure limits (STEL) or ceiling
values that are intended to supplement the TWA where there are recognized
toxic effects from hiph short-term expesures

The overall ¢bjective of this study 1s to control worker exposure to dust
generated by manual powder weigh-out activities  Therefore, the exposure
evaluation criteria is based primarily on controlling total and respirable
dust The PELs established by OSHA require industry teo ¢ontrol the &~hour
time-weighted average (TWA)} of total dust te 15 mg/m’ and respirable dust to

5 mg/m® * The PELs for respirable and total dust were not changed by the 1989
emendment of 0SHA's existing Ailr Contaminants Standard, 2% CFR 1910 1000,
which hae since been vacated Therefore, the PELs listed above contimue to be
enforceable by 0SHA  The TLVs suggested by ACGIH are set at a 10 mg/m' TWA
for total dust and 5 mg/m* TWA for respirable dust ¢ There are no RELs
reconmended by NIOSH for total or respirable dust * It is the goal of the
overall study to control both the total and respirable dust exposure to as far
below the PEL and TLV as possible for the textile dye weigh-ocut process  With
this in mind, the engineering controls at this site were evaluated to
determine the extent to which particulate exposures were controlled Specific
exposure limits for components of the powdered materials used at this site
could be found in the Material Safety Data Sheets (MSDSs)



EVALUATION PROCEDURES

The objective of this study was to evaluate the ventilated booths’ ability to
control worker exposure to ailrborne contaminants during the weigh-out process
To evaluate the hooths, sir sampling and video exposure monitgring techniques
were performed, and ventrilation measurements were made

AIR CONTAMINANT EXPCGSURE MONITORING

S§ix shorr-term personal samples and three long-term ares samples for totzal
dust were collected during the 3-day survey All the samples were meagured
for total particulate (dust) using NIOSH Method 0500 ° In this methed, a
known volume of air is drawn through a preweighed PYC filter The weight gain
of the filter is then used to compute the milligrams of particulate per cubic
meter of ailr The personal samples were collected using a carbon vane pump
operating at a flow rate of 13 Limin Tubing connected the cutlet of a filter
(attached te the worker's lapel} to a critical flow orifice and the carbon
vane pump The pressure downstream of the critical orifice was less than

£ 5 atmospheres The area samples were collected to obtain the background
level of air contaminants near the weigh-out booths  The samples were
positioned on the Toof of the weigh-cut booths  All the area samples were
callected using a sampling pump (SKC Inc , Eighty Four, Pennsylvania)
operating st & flow rate of 5 Lfmin

VIDEC EXPOSURE MONITORING

Video expesure monitoring was used to study in greater detail how specific
tasks affected the worker's exposure to air contaminants “’ An aerosol
photometer, the Hand-held Aercosol Monirtor (HAM) (PPM Inc , Knoxville,
Tennessse), was positioned on the worker's chest using a belt and harness A
battery-operated pump is used to draw air through the HAM's sensing chamber

In the HAM, light from a light-smitting dicde 1s scattered by the aerosol, and
forward-scattered light 15 detected by the HAM  The amount of scattered light
is proportiomnal to the analog output of the HAM However, the calibration of
the HAM varies with aerosol properties such as refractive index and particle
size Therefore, the analog output of the HAM is expressed as relative
goncentrations which has units of volts A personal sampling pump (MSA

Model G, Mine Safety Appliance Co , Pittsburgh, Pennsylvania) was used to draw
rthe air in the worker's breathing zone through the HAM's sensing chamber The
pump operated at a flow rate of Z L/min

The analog output of the HAM was tecorded by a data logger {Rustrak Ranger,
Gulton, In¢ , East Greenwich, Rhode Island) atrached to the worker's belt
When the dats collection was completed, the data logger was downloaded to a
personal computer (Compaq Portable ITI, Compaq Computer Corp , Houston, Texas)
for storage and analysis  The worker's actilvities were simultaneously
recorded on videoe (Video Camera Becorder Hi8 Handycam, CCD-V70l, Sonuy Corp )
for use in a detailed task analysls of the welgh-out operation Data were
collected for approximately ome hour



VEKTILATION MEASUREMENTS

Face velocitles were measured using a hot wire anemometer {(Model 1Q40 Digital
Air Yelocity Meter, Kurz, Carmel Valley, California) Measurements were
obtained across the four smazll slots in the front wall, slong the slots in the
back wall, at various polnts across the booth's doorway, and inside the booth
Velocitles were also measured with a pitot tube in the ductwork of Booths 1
and 2, using & ten-point piltot traverse method * A total of twenty readings
in each duct was measured, ten across each of two perpendicular diameters

From thege measurements, the total volume of air exhausted from the booths was
calculated

Siwoke tubes and a smoking wire apparatus were used to uwnderstand the ajirflow
patterns in the booth  The smoking wire apparatus consisted of a 3-foot long
wire stretched between two stationary poles  The wire was coated with
paraffin and hocked up to a battery source When the battery source was
swltched on, the wire emitted a sheet of continuous smoke which visualized
airflow patterns in the booth

RESULTS
ATIR SAMPLING

Table 1 summarizes the concentration data measured for the weigh-out
operation The tesults of individual air samples are presented in Appendix A
The mass of each filter was cal¢ulated by subtracting the mean weight change
af the blank filters from the analyzed total weight of the sample filter
Concentration dats were then computed by dividing the mass of each filter by
the sample volume One personal exposure exceeded 15 mg/m’ However, as the
PEL is for an 8-hour day and the weighing task 15 only a fraction of the
worker’s day, the OSHA PEL for total dust was not exceeded

TABLE 1

Total Dust Concentration Data Summary

Sample Location M Gaometric Mean Geometric Standard
tmgim'} Deyiation
Pargonal Breathing Zone 1 11 10
Area 3 al 1 2

VIDEO EXFOSURE MORITCRING

Video exposure monitoring was performed during a weigh-out task which invelved
three different powders (see Appendix A} The data analysis presented in this
paper focuses on the time period during whieh the third material was weighed
During this time, the worker weipghed out 10 bags at 12 2 pounds each, from a
tall skinny drum  The dvum was 38 inches tall with a dlameter of 14 inches
Initially, the powder level ain the drum was about 24 1nches deep 4t the end



of the task, the powder level had dropped to about 2 inches deep The weigh-
out operator during the monitoring was a male, spproximately 6'3" in height
This worker was in the 95th percentile for stature as compared to a standard
population of males °

Figure 4 shows the relative exposure of the worker while weighing ocut the ten
bags of this material These data were measured by the HAM and 1s expressed
in wvolts The majority of the exposure peaks on the graph occurred when the
worker was scooping powder out of the drum By the sixth bag weighed, the
worker’s need to scoop from the lower half of the drum was already causing his
face to be positioned right at the drum gpening In this sicwacion, the
ventilation will not be able to protect the worker from the airborne dust
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Figure 4 Relative Worker Exposure during Manual
Weigh-Out Cperation

Figure 5 plots each bag weighed versus the relative dose measured for each
bag-weighing period Ags explained in Appendix B, the relative dose was
calculated as the average analog cutput of the HAM multiplied by the total
time for each bag weigphing A regression analysis performed on the data
{Appendix B) resulted in the calculation of the linear regression curve
displayed in Figure 5 The regression curve fits the measured data and shows
that worker exposure is affected by bap count

VENTILATION MEASUREMENTS

Twenty ventilation measurements were taken in the ductwork of Beooth 1 and
Booth 2 Both ducts were 14 inches in diameter The average duct velocity in
Booth 1 was measured ag approximately 3500 fpm, with a total exhaust volume of
3780 ¢fm The average duct velocity in Booth 2 was measured as approximately
3400 fpm, with a total exhaust volume of 3670 cfm  The hood static pressure
was found to be 1 1 Inches of water for Booth 1, and 1 3 inches of water feor
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Bogth 2

ACGIH for intermittent contailner filling operatioms !

Table 2 summarizes the face velocities measured for Booths 1 and 2
These velocitles are comsistent with the control recommendations suggested by
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Figure 5. Effect of Depth of Scooping {from a

32" High Drum) upon Relative Dose

TABLE 2

Booth Face Velocities (fpm)

[-Description Bocth 1 Booth 2
Tap left hand slot 210 220
Bottoam left hand slot 300 210
Top right band slot 180 L&D
Bottom right hand slot 200 160
Average at door 194 156
Average at four slots in the back wall 2300 2300
Arpund bucket placed on the secale 250 150
Ona foot above the bucket 130 1401

By using rhe smoking wire apparatus and smoke tubes, the airflow patterns
inside Booth 2 were observed The smoking wire apparatus was positioned
inside the booth so that the wire was near two of the front wall slots and the
booth doorway The air currents were then able to ilmmedlately be traced as

9



they came into the booth  The drum was placed in the hooth, to the left of
the scale, and against the back wall (see Figure &) The worker stopod facing
the back wall when scooping from the drum, and then turned slightly to the
right when welghing the powder Eddy currents were noted in front of the
worker when facing the back of the booth When the worker turned to face the
scale, eddy currents raised some of the smoke to a height of about 5 feet,
near the worker's breathing zone However, the majority of the smoke flowed
around the worker and inte the back slots  Upen studying the alrflow patterns
in Booth 1 (same configuration as Figure 6, except with the scale pasitioned
against the left wall), it alsc appeared that eddy currents brought some of
the smoke into the worker's breathing zone
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%% Eddy currents

Figure 6. Booth 2 Configuratiom

To see how a different configuration affected the eddy currents, the equipment
in Booth 1 was tearranged as shown in Figure 7 The scale and drum were
placed side by side against the left wall so that makeup air was able to flow
through the front wall slots, capture air coutaminants at the scale and drum,
and be exhausted through the back slots  Although this setup generated some
eddy currents (primarily around the bucket on the scale}, the smoking
apparatus showed that much ¢f the smoke in the worker’s breathing zene was
captured and exhausted without entering the worker's breathing zone By
facing the side of the booth, the worker avelds having an eddy move dust-laden
air directly intp his breathing zone No ailr sampling measurements were
obtained with the booth in this setup, as we did not wish to subject the
worker to any task modificatiomns
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DISCUSSION

The present configurations of Booths 1 and 2 may contribute to the worker
exposure as eddy currents were observed to bring contaminants back into the
worker's breathing zone  The direction the worker faces enables eddies to
trapsport contaminated air directly into the worker’s breathing zome  The
booth configuraticn showm in Figure 7 appeared to avoid this eddy transport
When the worker faced the side of the booth as shown in Figure 7, there did
not appear to be eddies which would tranaport dust from the weigh-out
cperation into the workevr’s breathing zone

The personal and area concentrations summarized in Table 1 and listed in
Appendlx A, were below permissible levels, except for one sampling peracd
where a concentration of 29 7 mg/m® was measured on Worker 1 in Beoth 2
During this pericd, the worker was scooplng material from the bottem of a
drum The video exposure monitoring performed during this sampling pericd
confirmed an earlier study' that worker exposure increases with bag count
This is due to the decreasing level of powder in the drum from which the
worker is scooping As the powder level decreases, the worker must reach
farther and farther into the drum in order to reach the powder As a result,
the worker places his or her breathing zone into an area of higher exposure
within the confines of the drum In this pesition, the booth ventilation
cannot control the worker esxposure to dust

In addition, a previous study of weigh-out operations found that when scooping
from the bottom of a drum, a worker with long body dimensions had
significantly lower dust concentrations than workers wath shorter body
dimenslone " This indicates that the body measurements of individual

11



workers can play a significant role in their exposure to dust during the
welgh-out operation Therefore, the exposure data collected on the tall
welgh-out operater during thils survey could be &8 low estimate for the exposure
a shorter dimensicned worker may face during the same scooplng task

Since the scooping task produces such a high exposure, it must be controlled
before any significant reductions in overall exposure to the wotrker during the
weigh-out operation can occur One oprion which could result in lower wortker
exposures would be the use of shorter drums  The height should be such that
it would allow all workers to reach the bottom of the drum more easily,
diminighing the need for the worker to place his or her breathing zone within
the confine of the drum when scooping

CONCLUSIONS

Before recommending a setup for the dye weigh-out operation, more testing
needs to be performed to see how the positioning of the worker and the
equipment affects exposure Although the booth configuration shown in

Flgure 7 appesred to reduce the amcunt of eddy currents arcund the worker, no
air sampling measurements were taken to prove thart an exposure reducricon would
ocgur from using this serup This is somerhing the plant may eventually want
to evaluate  Teating should also be performed to determine how rhe front wall
should be configured for the best provision of fresh air into the booth In
this study, the four slots in the front wall were positioned to help eliminate
dead alr pockets inside the booth It may be possible tec design the booth so
that more fresh air is available, perhaps by having a uwniform arr distribution
across the entire fromt wall, in the ceiling, or by eliminating the front wall
altogether

This study was performed primatily to obtain ldeas fer the control of air
contaminants in the welgh-out operations of the dye industry  The real-time
data shows that, unless the depth of scooplng is restricted, there can be ne
improvement in the worker's dust exposure Modifying the booth without
regtricting the depth from which the worker scoops will result in only minor
exposure reductions Once the scooping task 1s contrelled, the booth
configuration can be modified to reduce exposure to the worker even further

The information collected durang this study impacts the overall study of
matual dye welgh-out operations in two ways  First, the data verify the
importance of controlling the worker’'s dust exposure during the scooping task
Second, the data collected on the effectiveness of the wventilated booths at
this site will be cTitical in developing a successful design for a ventilated
booth for the manual dye welgh-out process
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APPENDIX B
LINEAR REGRESSION ANALYSIS

The SAS General Linear Models Procedure was used to perform a statistical
analysis on the sampling data from this study The analysis was performed on
the logarithm of the relative dust dose {LDOSE) to determine how it was
affected by the number of bags welghed out (BAG) The relative dust dose was
taken as the average analog output of the Hand-held Aerascl Monitor multiplied
by the total time for each bag weighing Table Al presents the results of the
analysis

Table Al. Selected OQutput from SAS

BAS5 8§ 08 Friday, February 1%, 1543]
General Linear Maodels Procedure

Dependent Variable L1DOSE

Sum of Mean
Souree OF Squeres Square F Valae Fr > F
Model 1 1 543A8R000 1 54388008 8 68 D 0185
Errov | 1 422234233 O 1727792758
Corrected Total 9 Z 966722242
R-Square [ Root MSE LLOOSE Mean
0 520487 8 719848 Q 421655 4 BA5SS57524
T for BO Pt > 1T} Std Error of
Paramater Estimate Parameter=0 Estimate
INTERCEPT G 0B3186135 14 18 Q 0001 0 23824508
BAG 0 136798019 2 95 g 0L33 0 Q4042267

The column labeled "Pr > T" lasts the probability that chance could have
caused the observed differences in LDOSE  If the probability listed is less
than 0 05, it is unlikely that the obsetrved differences In the relative
concentrationg were causad by chance  Therefore, when the probabilaty is less
than 0 09, one can conclude that the variable in question does have an effect
on the relative concentration  Ag shown in Table Al, the varisble BAG was
found to have a gstatistically significant effect on the relative dust
concentrations (LDPOSE) as it has a probability of O 0185
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The model used in the regression analysie was as follows

log (Dosge) =p,+B, (BAG) (1)

Where
A, = the y intercept
A, = the slope of the line

The model can be rewritten as

Dage=e (4 08340 1368AG) (2)

In summary, the regression analysis shows that the relative dust concentration
was affected by the number of bags weighed
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