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L. INTRODUCTION
BACKGROUND FOR CONTROL TECHNOLOGY STUDIES

The Hatlonal Institute for Occupationzl Safety and Health {RIOSH) is the
primary Federal agency engaged in occupatlonal safety and health research.
located in the Department of Health and Human Services (formerly DHEM), it was
egtablished by the Occupational Safety and Health Act of 1%70. This
legislation mandated HIOSH to conduct a number of research and education
proprans separate from the standard setting and enforcement funciions carried
out by the Occupatiocnal Safety and i#ealth Administratiom {(OSHA)} in the
Department of Llabor. 4n Important area of NIOSH research desls with methods
for controlling occupational exposure to potential chemical and physical
hezards, The Engineering Control Technolopy Branch (ECTR) of the Division of
Physical Sciences and Engineering has been given the lead within NIOSH to
study the engineering aspects of health hazard prevention and control.

Since 1976, ECTB has conducted a mumber of assessments of health hazard
contrel technology on the basis of industry, common industrial process, or
specific control techniques. Examples of these complete studies include the
foundry industyy; warious chemical manufacturing or procegsing operations;
spray painting; and the recirculation of exhaust air. The objective of each
of these studles hae been to document and evaluate effective control
techniques for potential health hazards in the dndustry or proecess of
interest, end to create a more general swareness of the need for or
avallability of, an effective syster of hazard ceontrol measures.

These studles involve a number of steps or phases. Initially, 8 series of
welk-through surveys is conducted to select plants or processes with effectiwve
and potentlally transferable control concepts or techniques. Next, in-depth
surveys are conducted to determine both the comtrol parameters and the
effectiveness of these comtrols. The reports £rom theee in-depth surveye are
then used as & basis for preparing techmical reports and journal articles on
effective hazard control megsures. VUltimarely, the information from these
research activities builds the data base of publicly avallabie information on
hazard control techniques for use by hezlth profescionals who are responsible
for preventing occupational illnegs and injury.

BACKGROUND FOR THIS STUDY

The plant was visited as part of a study of dust control during bag opening,
dumping, and disposal. Bilgnificant dust exposures can ogeur during these
eperations., Alrhough dust can be controlled during bag opening and demping,
bag dispesal is a significant source of worker duet expogure. Ultimately this
project will reeult in a concise 10<15 page report describing dust cootrol
technlques during bag opening, enmptying, and disposal. This report should
praovide valusble infermation for those who are responsihble for controlling
workers' dust exposure.



BACKGROUND FOR THIS SURVEY

The purpose of this survey was to evaluate the control of airborne asbestos
generated by bag opening, emptying and disporal., To open bags of pressure
packed asbestos, Rdchard ¥linger Co. purchased sutomatic bag opening equipment
from Bel-Tyne Inc., of Creat Britain. As & result, this survey is focused on
the Bel-Tyne Bag Slitter. This equipment sutomatically slits and empties the
bags of asheptos, TFurthermore, this device has provisione for bag disposal.

This equipment was selected for study because it has provisiong for dust
control during bag opening, emprying, and disposal., During a preliminary
survey, the Bag Slitter appesared to work well, Klinper Company told us that
asbestes B~hour, time-weighted average concentrations were generally below 0.1
fibersfec. Based upon all these facts, a decision was made to conduct a field
evaluation of this equipment.



II. PLANT AND PROCESS DESCRIPTION

Thie plant was buflt in 1977 and it employs under 50 production workers. The
workerg produce gheets of gasket material which contain rubber and asbestos or
other materials which d0 not contain asbesteos. Thie company is part of a
group of privately held companies.

Process Deacription

The Bel-Tyne Auvtowmatic bag slitter, which is the subject of this etudy, is
part of & process to produce sheets of rubber gasket material. The bag
slitter pite in a warehouse material-prepararicn area., It 1s ap grea 80 X 90
feet and has a 22-foot cediling, The area was quite full of pallets loaded
with bales of asbestos., The agbestos in the bales 1s compressed apd wrapped
with plastic. The locaded pallets are stacked two high., A forklift truck
trangporte paliets to the bag slitter, A worker 1lifte bales of esbestos from
the pallets snd sets the bales con the conveyor. The conveyoer feeds the bales
of msbestecs into the beg slitter. The bag elitter separates the asbestoz bele
from its wrapping. The discarded wrapping is fed inte a plastic bag and the
asbestos 1e then Fluffed, fluidlzed eand pneumatically transporcted te a mixer
elsewhere in the plant.

The operation of the Bag 5Slitter fg straight-~forward, This equipment's
operation has been completely described by Bennizon.l The operation 15 as
follows:

1. A pallet of 50 kilogram bags of asbestos 1s set next to the charging
conveyor (Filgure 1).

2. The bags are placed onto the conveyer which is ebout s foot sbove the
floot.

3. The conveyor feeds the bhaps into the mouth of the Bel-Tyme unit.

4. In the Bel-Tyne unit, the bages fall into & reciprocating knife which
5lite the bags.

5. On beth sides of the knife, splhked rollers separate the bag from the
asbestes hale,

6. The asbestos 15 drawn 1nto & fluffer where the asbestos fibers are
fluidized and then transported, under pegative pressure in a pneumatic
conveying system. However, there is ne air flow when the pnemmatic
conveying system is off.

7. After the preceding bag 15 opened, the conveyor feeds the next bag
into the machine.



8. The empty bag helves {which contained asbestos) are fed Into a plastic
bag on the side of the Bel-Tyne unit {Figure 2}.

9., After the asbestos 15 fed to a hopper for the mixing equipment, the
pnuematic gystem ls turmed off.

10, The transporring air 1s exhuasted through a baghouse and a HEPA f£llter.



Figure 1. Piecture of the Eel-lyne bag plitting unit



Picture showing bag disposal

Figure 2.



III. POTENTIAL HAZARDS

Asbestos exposure Is the primary hazard asssociated with this operation.
Asbegtos 1s a well known human carcinogen. OSHA regulates asbestos to prevent
a lung fibroeis called esbestosis. This fibrosis impaire the transport of
oxygen between the lung and the blood. The NIOSH recommended standard 1s
largely based upon excess cancer smong asbesteos workers. Suveb cancers Include
lung cancer, gastro-intestinal cancer and wesothelioma. 3»% Table 1

presents 3 summary of health standerdes for asbestos.

The workers who operate the bag opening eguipment, mre potentially expased to
ashestos from numetous sources:

1. Bags of asbestes which have resrs or Imles. The blades of a forklift
truck cen lance a plastic bag and cause at least a 10 cm? tear in the
bag., Such tears are a cause of obvious asbestos splllis. These spills are
cleaned up with a vacuum cleaper snd are lmmediately repaired with tape,
Smaller tears about 2-3 cm? were observed op theee bags. Of 10 bags
exzmined, 3 had such tears. ‘These tears are not obvlocus and are not
sealed.

2. BHResuspension (Figure 3) of settled asbestos: There 1s some settled dust
on the floor, on unused bags and on the equipment. If disturbed, these
could become sources of asbestos exposure.

3. Bag opening, emptying and digposal: This createe airborne ashestos Inside
of the Bel=-Tyne unit. The design of the Bel~Tyne unit isoclates the worker
from this airborne ashestos.

4, Dieposing of empty bags: The Bel-Tyne unit feeds empty bags into a
plastic bag. When thls plastic bag ies full, It i teken off of the
Bel-Tyne unit, Then, the plastic bag ls wetted, cowmpressed, tied shut and
placed in a cardboard box. Compressing the beg may create airborme
asbestos,

5. TEmptying bags of pop-asbestos fibers {Figure &4). The emptying of these
bage presents & potential for interference in our sampling and subsequent
analysis. Bags of these materlals were opened, emptied and dizposed of
with minimal provisions for air contaimment., Thege materials were simply
poured into & hopper through which fluldizipg alr ie drawo.

6. Asbestos emission from the bag opener during periods of non-usze.
Atr-movement out of the bag opener could be caused by the downstream
process equipment. Such slr moverent could entrain asbestog., Thie Is &
potential emission source of unknewn significapce.



Table 1 Summary of Heslth Standards for Ashestos

Materials PEL? TLV3 NIOSHY Major
or fibers/cc fiberef/ce Recommended Health
Apents level Effects
fibers/cc

Agbestos for Majer health effects
fibers lenger include asbestosis,
than 5 #m lung cancer, gastrc-
8 hr TWA 2.0 0.1 intestinal cancer,
Anocsite 0.5 meectheliona.
Chrysotile 0.5
Crocidolite 0,2
All other forms 2.0

of ashestos

FOTE: The PEL levels are enforced by the Occupationzl Safety and Health
Adminigrration. The TLVY and NWIOSH Recommendad level are suppgersted
exposure limits and are not enforced by OSHA.



Figure 3. Picture of asbestos bale with gettled dust
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Picture of non-asbestos fiber dumping

Figure 4.
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Asbestos Exposure Control Techniques

The control of asbestos at this plant is accomplished through an
integrated program which includes perspnal protective eguipment,
industrial hygiene Engineer1n§ controles, housekeeping, education, and air
gampling., According to Soule”, industrial hyglene engineering ihvolves
equipment selection as well as ventilaetion. The Bel-Tyne Antomatic Bap
$litter is desipgned to contzin asbestos emissions generated by asbestos
bale opening, ewmptying and disposal. At the plaunt, asbestos control
iuvolves more than just the bag elitter. During peripds of peak
exposure, workers wear NIOSH-approved respirators end dispesable
coveralle. A FHilfisk vacuum cleaner is used ta clean up epilled asbestos
and to routinely remove settled and spilied asbestos from the fleor. Alr
sampling s umed to identify asbestos control problems which are then
fixed.
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IV. HMETHOROLOGY

This in-depth study wae conducted tco document and evaluate the control of
asbestos ae an alr contewinapt. The Bel-Tyne automatic bag opener is
designed to control asbestos emissions while it opens, empties and
disposes of bapgs which contain ashestos. Alr monitoring was done to
evaluate this machine's capability to contaln the asbestos emissions., In
addition, the use af the Bel~Tyne Unit was documented {sic}. Factors
which could affect asbestos concentratioos were recorded and are listed
in section 2 of this report,

The equipment used to condeect this study is listed in Table 2.

Table 2. Eguipwent Used In Study

ITEM sE
Pupont P 4000 pumps Alr sampling
Flbrous Asrosol Monitoer Short term fiber
concentration
Emoke tubes Air flow patterns
TSI Digital Velometer Alr Velocity Into

(charging) chute

Ventillation Measurements

Smoke tube traces and alr velocity wmeasurements were used to document the
air Ilow into the Bel~Tyne Autowmatic Bag Slitter's charging chute. The
charging chute hae ap average face wvelocity of 190 fset per minute and a
total ajir flow of 1400 CFM. Alr flows through the charging chute only
when the umit Is emptying bags of asbestos. The alr drawn through the
charging chute i used to fluidize the sghbestos, Consequently, this unit
is only ventilated when zebestos 1 being transported away frow the bag
cpener. The mechanical motion of other process equipment could induce an
alr flow out of the charging chute. However, smoke tube cbeervations
engpest that thie is not the case. Released smoke appeared to hang in
the inlet and to move very slowly out of the miXere charging chute by
eddy diffusien.

12



Adr Momjitoring

Ashestos concentration and fibrous aerosol concentrations wete measured
to regolve a number of Issues, Asbestos concentrations were measured to
evaluate compliance with the hygienic ariteria listed in Table 1 and to
determine whether the operation of the bag opening equipment is
associated with Increased asbestos concentration. The fibrous sercsol
concentratlons were measured with a Fibrous Aerosol Monitor (FaM).6
Because thils instyument can provide & concentration every 10 minutes, 1t
vas used to study associations between activities in the opening area and
increased fibrous serosol concentratioms.

Asbeptos concentrations were measured using NIOSH method § 2397, After

a known volume of asir is drawn through a filter, the fibers on the filter
are counted, These samples were collected at known retes hetween 3,5 amd
3.7 Ipm. In this method, all fihere that are longer than five
micrometerg and have a length to width ratic of at least three, ara
counted and are assumed to be ashbestos. Counting is done under phase
contrast microscopy with a magnification between 400 and 450,

The fibrous aerosgol monitor was used to take a serles of 10-wminute
average concentrations. In thie instrument, an air sample 1s drawn
through a yotating high-intensity electyical field which induces fibers
te rotate rapildly. Scattered iipht is used to identify and count the
fibers, Fiber length digscrimination ig achieved by examirving the
sharpness of the light pulse from the rotating fibers.® The FAM
ingtrument settings recommended on page 56 of the reference manual were
used. The ianstrument will only count fibers longer than 5.0 micrometers.

Application ¢f The Alr Monitoring to This Study
Asbestoe concentratione were meagured to resolve two issues.

1. Iz the worker's environment acceptable?
2. Does the operatien cof the Bel-Tyne Automatic Bag Opener
increase asbestos air contamination?

The first issue was addressed by monitoring the worker's asbestos
exposure and comparing his exposure to the hygiene criteria listed in
Table 1, The gecond igsue was addressed hy a combination of zrea and
personal air sampling results., Asbestos alr samples were collected st
the locations listed in Table 3 and shown in Figure 5. At each location
twe air samples were collected. One of these air samples was collected
while the Bel-Tyne automatic bap opener was off and the other air sample
was collected while the automatic bag opener wab om.

Periodically non—-ashestos fibers were nsed at this plant. Only the

time—welghted personal average sample was collected during this time
period. AL other sampling locations, the pumps were turned ofif and

filters holders were capped when pon asbegtos flbers were handled.

13



Table 3, Llecation Descriptions

Sampling locatiom
Number in Figure 5 Description

1 On the top of 2 control pamel 5 feet
abave the floor, This measurement
reflects background concamination.

2 On pipe above manual dumping station
for pon—agbestos fibers

3 About 75 Inches sbove the floor just
below the side of the charging
conveyer in the area.

4 A stationary ssmple which should
reflect worker sxposure 1f he remeined
in the area and did nothing. This
sample was taken during conditions of
non—use.

14
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Legend:

Control Panel

Charging Chute for Man-made Fibers

Body of Bel=Tyne Unit

Charging Chute for Bel-Tyne Unit

Conveyor

Sampting Location 5 Feet above Fioor
Sampling Location on Pipe 4 Feet above Floor
Sampling Lecation Just Below Canveyor
Sampling Location On Side of {oveyor

W MO

Pigure 5. tketch of layout and ssmpling locatloms.

15



Side view of Bel-Tyne Unit

Fipure 6.
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The combination of area and personal sampling results were used to test &
specifile hypothesis about ashestos concentrations and machine activity. This
data was used to test a number of null hypotheses agalnst an alternate
hypotheses., The first null and slternative hypethesie can be stated:

Hp: At each sampling Iocation concentrations {Cp) during
machine cperation are not different from concentrations
peasured doring off conditions (Cy). (Cp=Cy).

Hp: Cs not equal Cp

If the Bel-Tyne Unit completely controls the ashestos gemerated by bag
opening, emptylng and dieposal, the concentrations will not change.

Differences in concentration hetween sampling locations might be due to
emission scurces. This Is particularly true of any differences in
concentration between locatdon 1 and the other sampling location., Emiesion
could oceur at location 3 from either the mourh of the ehute or the charging
conveyor as it turns around. The worker's exposure could be slevated above
the result at location 1 because airborne asbestos could be generated by
handling bales of asbestos. Some of these bales have esmall tears and others
appear to be contaminated with ashestos. For each sampling location, the
followaing null hypethesis could be tested agajust an alrernative hypothesis:

Hpt The concentration (Ci). measurad st location 1
{background) is not different from the concentration
(CL) measured at other locations oxr Cp = Cj.

Hy: € not equal GO

As a Tesult of these e¢onsiderations the asbestos sampling was condveted as 2 x
& factorial experiment with five replications, This meane the asbestos air
samples were collected over five full shifts. At each sampling location, an
slr sample was collected while the bag opener was ou and auother sample was
collecred while the bag opener was oif.

The FAM waz used to monitor temporal changes in fibrous aercsol
concentretions. As mentioned earlier, It was used to nmonitor thege
concentrations over ten minute periods., Basically, the FAM data wae collected
to determine what scrivities atre associated with higher fiber concentrations.
For each activity which we observed, the etatement of null and altetnative
hypothesis iz as follows:

Hp: The fiber concentrztions observed during an activity
(Ca) equals the background fiber concentratlion which i=
measured when there 1s no activity (Cj).

Hy Cp 18 not = G,

17



As a result of this hypothesis, the FAM was used to wonitor fliber
concentrations during periods of ne zetivity, perlods of bag opener use,
and periods while other activities occurred, To obtain the data, 9% FaM
readings were made durdng 5 shifts. Durimg each reading the activitles
in the area were logged with the asbhestos concentrations.

18



V. Sawmpling Results and Stetistical Analysis

Individual asbestos and fibrous aeroesol concentrations obtained during
this study are listed in Appendices I and II, This date was amalyzed
statistically to answer the questions and test the hypotheses diacussed
in the Methodology section. These hypotheses are eveluated by testing
the significance of concentration differences., These differences were
evaluated by analysis of variance and wmultiple range tests in an effort
to controel the overall type I errar rate.

Special Preliminmary Analysis.

Iuring the course of thie study asbestos and non-asbestos fibers were
handled. To determine the extent to which these non-asbestos fibers
could interfere with the asbestos counting procedure, four filters were
analyzed by electron miercscopy. Selected ares diffraction analyeis was
used to determine the identity of 15-20 fibers/filter. These analyses
showed that only the chrysotile agbestos fibers were longer tham 3.0
nlcrometers.,

Aebestos Concentration Date,

Asbestos concentrations were measured as required by the experimental
design described In Section 3. The actual data is listed in Appendixz I.
This date is supmarized during the course of the statistical analysis
which 15 presented larer in this report.

In addition to the acbestos date listed in Appendix I, some relatively
short term asbestos concentration meagurements were made during bag
dispossl. These results are presented in Table 4 and they reflect
enission source 4 in the 1ist of emission sources.
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Table 4. Summary of Short Term Sampling

ACTIVITY TIME ASBESTOS
CONCENTRATIONS
(fibers /mL)
(L) 873 p.M. 8 minutes 0. 44

bag dieposal

(2) 8/2 p.M. 5 minutes 0. 58
bag dieposal

Stetistical Anslyeis of Contentration Data.

Before analysis, these asbestos concentrations from Appendix I were
transformed by taking naturel logarithmes. Fext, the General Linear Models
(GIM) procedure of SAS was used to determine which factors significantly
affected concentration. Tshle 5 which is directly from the Analyeis of
Varlance Table shows which factors significantly affected asbestos
concentration. The specific shift during which the samples were collected 1is
the only factor which appeared to affect concentration.

Table 6 shows how the asbestos concentration varied between the different
shifts. In this table, a multiple comparizon test is used to evaluate the
gignificance of thege concentration differences. During the 3-11 shift on
B/3/83 the highest geometric mean ashestos concentratioms were observed.
During the first part of this shift, a shipment of compressed asbestos bzlen
wes unloaded from & truck. The outeides of some of these bales were coated
with asbestos.

The second highest result in Table & may also be due to eXtranecus

activities. During the 7-3 shift on 8/2/83, the pneumatic conveying system
was clogged. After turning the conveying system fan off, the worker used a
rod to bresk up the jam. This could have caused asbestos emissiouns out of the
mixer's charging chute. As summarized later, an asbestos concentration during
this operation in a room adjacent to the wixer was measured to be 0.6,
fibers/ml, This contamination could have spread to the room in which the bag
glitter was operatimg.
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Table 5. BResults from Anelysis cof Varlance
on Asbestos Concentration Data

FACTOR PROBABILITY OF A LARGER F
The probability of geeing such large
differences due to chance

1. Sampling locatien 0.31 (ns)*
2. Specifiec shift during 0.0001 (m)¥*
which pamples were
taken
3. Operation oI bag 0.63 {ns)
cpening machine
Interaction between facrore 0.38 (ose}
1 and 3

* not silgnificant
*% gignificant

Table 6. Summary of Geometric Means (GM)
Asbestns Concentrations on Different Shifts

SPECIFIC SHIFL & N* MUTIPLE COMPARISOR
fibers /ol (Waller-~Duncan EK-tatio
test)
B/3/83, 3-11 8.2 - 7 A
8/2/83, 7-3 0.06 8 B
8/2/83, 3-11 0.04 8 B
8!”3.’33, 7-3 DQUZ ? B’c - -
8/1/83, 3-11 Q.02 7 c

Note: Geomeirlic means with different letters are significantly different.
N = Humber of szmples

As seen in Table 6, the cperation of the bag opener has little if any effect
upon acbestos concentrations. Table B shows the effect of bag opening status
upon asbestos councentratien at the different sampling locatioms. The effeet,
if present gt sll, is too small to be detected.
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Tatle 7.

Sutmary of Geometrie Mean Asbestos Concentrations
at Different Sampling Loecatjions

@ Ashewtos Gonecentration

Sampling (fibers/ml}
locarion Statug of Bag Opener:
On Qff

worker 0.05 0.03
beckground 0. ae60 0. 06
near the 0. 04 0. 04
manual
dvaping
station

below charging
chute 0.06 0.04

A second statiestical analygis was done upon the data in Appendix I using a
dependent variable called DIFF. For & given sampling location and specifice
shift DPIFY is computed as followe:

DIFF = In {Cop) =~ In (Coff} where C(gn, off = acsbestos concentration
measured while the bag
slitter iy respectively
on or off.

This wvariable DIFF ig of use because it bloeks out the between shifts
variability of asbestos econcentration and hence, It zllows one to more clearly
study the effect of bag opener status upon asbestes copcentration. As
summarized in Teble B8, analysis of variance shows that specific shift
significantly affected the sirxe of DIFF. Table 9 shows how the ratio of "om
to off" asbestos concentrations {inverse logaritims of DIFF) are affected by
the specific shift. Such an analysie puggests that on some shifts the
operation of the bhag opener is asscciated with incyressed asbestos
concentrations.
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Tahle B

Begults of Analysis of Varlance Upon the Dependent Variable DIFF

SOURCE OF PROBABILITY OF

VARTATION A LARGER F SIGNIFICANCE
location D.18 ns*

specific shift 0. 0004 gk

* not significant
% gipnificant

Table 9, Simmary
Ratio of Cperating to Nop~Operatinp
Asbestos Concentrations on Different Shifts

RATIO OF OPCRATING 7 GROUPLING FROM
SPECIFIC NOK~OPERATING WALLER-DUNCAN
SHIFT CONCENTRATIONS TEST
8/2/83, 3~11 4,0 A
871783, 3-11 1.9 4 B
8/3/83, 3-11 0,53 E C
8/3/83, 7-3 0. 36 ¢
8/2/83, 7-3 0.26 c

Statsitical Analysis of FAM Data

The FAM concentrations are listed in Appendix II. This dats 1s summarized in the
course of the statistical analysis. After this dzta is trausformed by taking
natural logarithms, the GIM procedure of SAS 1s used to determine which warisbles
affect the FAM concentrations. Table 10 presente the results of the analysis.
Thie table lists factors which determine FAM concentration end it 1ligte the
significance of thege determinant wvariables.
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Table 10

Results from Analyeis of Variance Upon FAM Concentrationm Data

SOURCE OF PROBABILITY OF A
VARTATION LARGER F SIGNIFIGCANCE
Operarion of bag opener 4% 1074 Significant
Other factors B.4 x 1lo~4 Ssignificant
Epecific shifr 104 Significent
Table 11
Effect of Bag Opener Status
GEDMETERIC GROUPING FROM
BAG OPENER STATUS MEAN BORFERRONI (DUNN}
(Fibers /mL) T-TEST
Operating 0. 09 A
Not operating 0.06 B

The operation of the bag slitter appears to have a slgnificant affect upon FAM
concentration, Results presented in Table 11 show that the bag slitter
operation 1s assoclated with higher FAM concentrations.

In Tablee 10 and 12, the variable "other factors™ refers to activities
peripheral to the bag slitter. Based upon judgment, these activities were
thought to affect FAM concentration. Table 12 liste these "other factors™ and
shows how they affect asbestos concentration. Forklift-truck activity and
epening bags of man made fiber appeasred to elevate FAM concentrations above
background concentrations measured when there 15 no extranecus activity.
However, thie increase is mot statistically significant.
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Table 12
Summary of Other Factors Which Affected Fibrous Aerosol Concentration

GROUPING FROM

Other Acrivities & N WALLER-DUNCAN
Fibers/mL Tert*
Forklift eruck 0,2 ? A
activities
non-asbestos fiber c.1 18 B
dumping
no extraneous 0.06 61 B
activity
rubber cutting 0. 06 31 B

* (Ceometric means with same letter are not significanrly different.
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V1. DISCUSSION

The data 1n this study was taken tp resolve issues described in the
methodology section of this report. The most important guestion 1g, "Is the
worker's envirorment sceeptable?” The data presented in Appendix I and in
Table 4 suggest that for the most part the worker's exposure is acceptable.
Most of the congentration values did not excceed the exposure limits listed in
Table 1. Some of the sampling results presented in both places ghow that the
workers asbestos exposure did exceed 0.1 fibersfec.

On the 3-11 shift of B8/3/83, the worker time—weighted aversge exposure while
handling bales of asbestos was 0.13 fibers/mL. The asrithmetic average asbestos
exposure during this operation was 0,06 fibers/ml. Because of the high
coefficient of varisztion of the NIOSH method, known toc be over 40%, one of the
four asbestos concentration measurements could exceed 0,1 fibers/ml when the
true meen i1 0,06 fibers/ml. This suggests that the worker's exposure ie
acceptable while he fs plecing bales of asbestos upon the conveyor. This does
asgume that the outside of the =asbestos bales sre not contaminated with
ashestos.

The etudy alec scught to evaluete whether the operation of the bag elitter
elevated asbestos concentraticm., The rtesults presented iIn the preceding
secrion inregrared wlth okhservatione sBuggest thar the bag slitter operationm
does not elevate asbestos concenttration. Asbestos concentrations measured st
the different sampling locations appear to be homogenous ae demonstrated hy
results in Tables 5 and 8, Furthermore, asbestos concentrations at any
location do not change when the bag slitter 1s opereted. Again, Tables 4 and
B support this conelusion.

Cther factors appear to be affecting asbestos concentration. The varlation in
the wvariable DIFF with the gpecific shift suggests that this 1s indeed the
case. Analysls of the FAM concentration date suggeers resuspended ashestos
could be judged a seignificant emission source. During the ehift with the
highest GM asbestos concentration iIm Table 6, & shipment of asgbestos was
unloaded from a truck. These asbeetos balee had smell tears and what appeared
to be pleces of loose asbestos were setting on top of some of the bales, which
were on pallets. {Quite poseibly the movement of these bales suspended the
loose asbestos into the alr.

Asbestos emitted from the outside of the plastic vrapping sround the hales of
aebestos would explain some of the results mentioned earlier. It could
explain the effect of bag opener status upon FAM concentraticn, The FAM was
about 5 feet from rhe point where the worker dropped the bale of asbesros on
the conveyor. If loose asbestogs was being emitted by this act, 1t would
explain the 50% incresse in FAM concentration during the operation of the bag
glitter, The analysis of the asbestos concentration data hase insufficient
powet to detect g 50 difference in concentration.
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The empty bag handling does appear to elevate the workers' asbestos exposure
ebove the concentrations reperted in Appendix I. At the cloging conference,
the pogelbility of using the special zebestos vacuun cleaner to suck air out
of the plastic bags, which contain the discarded wrapping for the ashestos
bales, was discussed, This should eliminate the agbestos dispersed by
manvally compressing the bags.
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VIE. CONCLUSIGHNS

The bag apener can be operated without significantly increasing the asgbestos
fiber concentrations. The worker's exXposure is increased by packesging, for
disposal, the bag which contains the discarded wrappings {row the asbestos
bales,

The unopened bales of aebestos are suspected of being an asbestos emission
source. As described earlier, larpe and small tears in these wrappings de
occur., The large tears are promptly fized and any spilled asbestos is
promptly removed by 8 special vacuur cleesner eguipped with HEPA filters. The
smaller tears are untreated and may be =n emission source when the bale is
handled. The emission from the asbestos bales appears to be particularly
acute during the recelpt of the bales of asbestos. Thie suggests e need to
improve the quality of the wrapping around the asbestos bales or lmprove
handling techniques during shipment. This may be needed to keep asbestos
concentraction below G.1 fibers/mL,
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APPENDIX 1
Agbestos Concentration Data

location Asbestos fiber/ml
number Bag Slitter Status
Table 3 location Date Shifc DN OFF
1 Control B/L/83 3/11 0. 037 0. 016
panel 8/2/83 7-3 0. 025 0. 080
B/2/83 =11 0.12 0. 041
8/3/83 7=-3 0,034 0. 040
8/3/83 3-11 0.218 0. 315
2. Pipe above 8/1/83 3-11 0.022 0.010
manusl 8/2/83 7-3 0,022 0.272
dump 8/2/83 3-11 0.116 0.025
station 8/3/83 7-3 0.022 0.070
8/3/83 3-11 0.14 0.338
3. Uader 8/1/83 3-11 0.01%9 0.01
charging 8/2/83 7-3 0,045 0.173
convey; 8/2/83 3-11 0.047 0. 042
Just a §/3/83 7==3 under 0,001 0.087
charging 5/3/83 3-11 0.128 overloaded
thuta
4 & 5 Worker 871783 3-11 — 0. 01
5/2/83 7-3 G.02%9 ¢.037
8/2/83 3-~11 0.042 Q. 006
8/3/83 7-3 0. 041 overloaded
8/3/83 3-11 0.13 D.24
- time weighted 8/1/83 3-11 overloaded
average on worker 8/2/83 7-3 0.15
8/2/83 3-11 overloaded

The samples marked overlsaded had toe much particulete mategial for the
fibers to be seen.
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Mppendix 11,
FAM Ceocetration Data
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CODES IN APPENDIY 11
Bag Slitter Status
n = bsg slitter not operating
¥ — bag elitter operating
Other activites
fd = non—asbestes fibere were poured Iinto
hopper
m - forklift truck acrivity

rc = rubber cutting

n - no other activities
Shift

1 7-3 shift

2 3=-11 shift
Day

1 8/1/83

2 8/2/83

3 8/31/813
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FAM CONCENTRATION DATA

fiber bag slitter other shift day tine
concentration status activity
fibers /ml
qd. 08 n fd i 1 not recorded
0. 04 ! n 2 1 not recorded
0.02 n n y: 1 not recerded
.06 ¥ n 2 1 17:16
0. 02 n n 2 1 17:30
0.05 ¥ e p) 1 18:37
D.03 n ™ 2 1 19:09
.0 n n 2 1 19:58
0. 06 ¥ n pd 1 20:18
0.09 ¥ re 2 1 20:4Q
0.01 n re 2 1 20:57
0.06 ¥ e 2 1 21:02
0.02 n rc 2 1 21:15
0. D4 v Ic 2 1 21:39
0. 01 n n 2 1 21:43
0.01 n T 2 1 22:00
0. 06 ¥ n 1 2 £:33
D.05 n fd 1 2 B:43
0.03 n £d 1l 2 B:55
0.05 n n 1 2 g:05
.1 n o 1 2 10:30
.03 n n 1 2 11:00
0.0 n n 1 2 11:25
0,08 ¥ n i 2 11:45
0. 02 v n 1 2 12:00
0,03 n n 1 2 12:30
0.06 B n 1 2 13:00
0.3 n n 1 2 13:10
0,2 v n 1l 2 13:25
0.2 ¥ n 1 2 13:42
0.1 v n 1 2 14:00
0.13 ¥y n 1 pl 14:10
0.13 n n 1 2 14:20
0,03 n n 1 s 14:30
0.09 o n 2 2 15:12
0.03 n n 2 2 15:49
ag,1 ¥ n P 2 16:14
0,03 n n 2 2 16:25
0.14 ¥ n 2 2 17:05
0.03" n n 2 2 17:37
0.16 ¥ n 2 2 15:29
0,01 n n 2 2 18:49
0.1 n fd 2 s 19:16
(one minute semple)
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Fam Concentration Data (continued)

fiber bag slitter other shiff day time

concentration status activicy

fihers /oL

0.03 n fd 2 2 19:18
.22 n TC 2 b 205905
0.14 n IC 2 2 29:16
.08 ¥ n 2 2 I0:26
0,05 n n 2 2 20340
0,04 n fa 2 2 21114
Q.13 n n 2 2 21:29
0.07 ¥ n 2 2 21:40
0,03 n n 2 2 22:00
0. 06 bl £d 1 3 Ti145
0.11 n £d 1 3 T:55
0.06 n f4d 1 3 8:10
0.08 n fd l 3 8:21
.23 n = 1 3 G:03
0,26 n fd 1 3 9:13
.03 n fd 1 3 9:23
0.75 v £4d 1 3 9:50
0.2 v n 1 3 10105
0.17 T n 1 3 10:17
0.18 n n 1 3 10:28
0.20 n h 1 3 i0z44
D.16 ¥ " 1 3 10:54
0. 55 v n 1 3 11:06
0,51 n £d 1 3 11315
G, 22 n fd 1l 3 11:29
0.07 n fd 1 3 11:4]
0,11 n n 1 3 11:53
.18 n n 1 3 12420
0.1 v 0 1 3 12:36
0.12 n n 1 3 12147
.28 T u 1 3 12:59
Q.27 n m 1 3 13:10
a,1 v T 1 3 13:22
0.15 n n 1 3 13:38
0.14 ¥ n i 3 13:49
0.03 T n 3 2 15:m
0.16 v o 3 2 15:29
0.4%3 n m 3 2 15:40
0.09 n o 3 2 15251
0.07 n re 3 2 16:02
0. 04 o TC 3 2 16:21
0.11 v n 3 2 16:51
0.0z n n 3 2 17:35
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Fam Concentration Data {continued}

fiber bag slitter time
concentration

fidbers /ol

0. 04 ¥ n 2 3 17255
0,03 ¥y n 2 3 18:14
o, 02 n n 2 3 18227
n. 07 ¥ n 2 3 18:49
0.03 Yy 1 2z 3 18:10
.08 ¥y n 2 3 19:21
0. 02 n 0} 2 3 19:40
0.2 0 id 2 3 19:56
0.09 n n 2 3 21:10
0.1 v n 2 3 21:25
0.03 n n 2 3 21:37
a, 02 y n 2 3 22:09
0.05 n Ic 2 3 22120






