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FOREWORD 

The U.S. Environmental Protection Agency is charged by Congress with 
protecting the Nation's land, air, and water systems. Under a mandate of 
national environmental laws, the agency strives to formulate and imple
ment actions leading to a compatible balance between human activities and 
the ability of natural systems to support and nurture life. The Clean 
Water Act, the Safe Drinking Water Act, and the Toxics Substances Control 
Act are three of the major congressional laws that provide the framework 
for restoring and maintaining the integrity of our Nation's water, for 
preserving and enhancing the water we drink, and for protecting the 
environment from toxic substances, These laws direct the EPA to perform 
research to define our environmental problems, measure the impacts, and 
search for solutions. 

The Water Engineering Research Laboratory is that component of 
EPA's Research and Development program concerned with preventing, treat
ing, and managing municipal and industrial wastewater discharges; esta
blishing practices to control and remove contaminants from drinking water 
and to prevent its deterioration during storage and distribution; and 
assessing the nature and controllability of releases of toxic substances 
to the air, water, and land from manufacturing processes and subsequent 
product uses, This publication is one of the products of that research 
and provides a vital communication link between the researcher and the 
user community, 

There is a need to assay the potential environmental fiber release 
from various asbestos products subjected to standardized use factors such 
as those that occur during installation and/or repair in-situ since this 
contributes to the burden of asbestos exposures. This research project 
attempts to evaluate the rate of release per unit weight of material 
machined as quantified by weight and number of fibers and the analysis 
of fibers according to length and width using the transmission electron 
microscope (TEM) methodology. 

Francis T. Mayo, Director 
Water Engineering Research Laboratory 
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ABSTRACT 

The overall objectives of this research were to develop and verify 
testing protocols for quantifying fiber release from commercial asbestos 
products and proposed substitute materials during common fabricating op
erations, and to obtain actual fiber release data for specific asbestos 
products. The test protocol is to be well-defined and the effects of 
varying parameters were documented so as to provide applicable standard 
procedures for use under various conditions. The protocol is intended 
to provide industry and government with a scientifically reliable tech
nique with which to rank the fiber release potential of various asbestos 
product/commercial operation combinations. This technique will measure 
the release of respirable asbestos particles/fibers during the perfor
mance of routine fabrication operations (sawing, sanding, drilling, etc.) 
from commercially used asbestos products (sheets, tile, etc.). The re
sults from this technique can be used to define a "release potential 
index" which could be of significant value in assessing the risk asso
ciated with various combinations of operations and products. The tech
nique can be used to rank, preliminarily, the most common asbestos mate
rials/operations to determine which combinations potentially present the 
greatest environmental risk. For the first time, the release of respir
able asbestos fibers in terms of standard mechanical forces using widely 
accepted methodology and specified QA/QC procedures has been defined. 

Both fabrication of new products from asbestos containing materials 
and repair or removal of in-use asbestos containing products contribute 
to the total environmental exposure to asbestos. There is a need to as
sess these materials and operations according to the potential severity 
of their fiber releases. This research consisted of performing several 
simulated industrial/commercial shaping operations on several asbestos 
containing products. The rates of fiber release, expressed as fibers 
per cubic centimeter of air inside an enclosed test chamber per gram of 
asbestos milled, were measured. The filter samples were analyzed by the 
transmission electron microscope (TEM) method. Lengths, widths, and type 
of asbestos were reported for fibers and other asbestos structures. In 
addition, samples were taken for phase contrast microscopic analysis dur
ing most of the experiments. The results of these analyses are compared 
to the analyses of the samples that were taken simultaneously and ana
lyzed by TEM. 

Research on the release of asbestos/substitutes resulting from com
mercial product manufacture, use, and disposal is of continuing impor
tance. More information about the quantities and dimensions of fibers 
released during these activities is required in order to develop effec
tive control methods to help protect the public health. 
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SECTION 1 

INTRODUCTION 

The scientific community is in general agreement that exposure to 
asbestos dust increases the risk of: ( 1) ~;b-;;tosis, ~· fib~otic df~ease 
of the lung whereby imbedded dust fibers are surrounded by scar tissue;. 
(2) lung cancer; (3) mesothelioma, a cancer of the membrane lining the 
chest and abdomen; and (4) cancers of the gastrointestinal tract. Pre
vailing opinion is that there is no minimum dose causing the various 
cancers. The environmental release of asbestos fibers from the use and 
disposal of numerous products may present widespread harmful exposure to 
the general public. 

Therefore, research on the release of asbestos/substitutes resulting 
from commercial product manufacture, use, and disposal is of continuing 
importance. More information about the quantities and dimensions of fi
bers released during these activities is required in order to develop 
effective control methods to help protect the public health. 

Presently, government agencies such as the National Institute for 
Occupational Safety and Health (NIOSH) and the Occupational Safety and 
Health Administration (OSHA) are directing attention to the hazards of 
asbestos exposure through proposal of more stringent regulations. Cur
rent OSHA standards limit asbestos exposure to a time-weighted average 
of two fibers per cubic centimeter over an 8-hour period, with a 15-
minute ceiling limit of ten fibers per cubic centimeter. The existing 
standard is based on counts of fibers 5 microns or longer in length and 
having an aspect ratio greater than 3:1 using phase contrast microscopy 
(PCM) to analyze samples collected from the breathing zone. 

This notwithstanding, the total risk from the manufacture, process
ing, use, and disposal of asbestos products is regulated under the Toxic 
Substances Control Act (TSCA) by the EPA Office of Pesticides and Toxic 
Substances (OPTS). In addition, the EPA leads an Interagency Task Force 
investigating asbestos hazards. 

The EPA Industrial Environmental Research Laboratory in Cincinnati 
(IERL-Ci) provides technical services to the program offices. In this 
instance, IERL was requested to support OPTS in rulemaking and related 
TSCA activities concerning the Asbestos/Substitutes Program. Engineering
Science (ES) was subsequently retained by IERL as the contractor to carry 
out the laboratory and field experiments to support the proposed rules. 



The overall objective of the research to be performed was to develop 
(if unavailable) and verify testing protocols for fiber release of com
mercial asbestos products and product substitute materials. A secondary 
objective was to obtain release data for specific asbestos products where 
possible. Because of the large number of asbestos products and the dif
ficulties of making field measurements IERL developed an incremental ap
proach to achieving the program objectives. The research would be con
ducted sequentially. First a series of glove box tests would be conducted 
to develop and verify sampling and analytical measurement techniques. If 
successful, a model would be developed to estimate field concentrations 
based on the glove box results. However, before the model could be used, 
it would be tested in a controlled environment (a standard test room) re
presentative of the field conditions. If the model proved to be an accep
table prediction under controlled conditions, it would then be verified 
in the field by testing it out under actual working conditions. There
fore, the overall program was divided into four research areas: 

o Research Area I - perform glove box experiment of asbestos release 
rates to develop and verify consistent fiber generation and sam
pling analytical procedures. 

o Research Area II - develop a mathematical model that accounts for 
the environmental field parameters and predicts asbestos breathing 
zone concentration in the field using glove box release rate data. 

o Research Area III - perform full room tests (in a standard test 
room) simulating field conditions in an attempt to calibrate the 
field model. 

o Research Area IV - conduct field experiments to verify the useful
ness of the model in predicting asbestos breathing zone concen
trations in the field from glove box asbestos release data. 

ES was requested by IERL to conduct the glove box testing program 
identified in Research Area I. The project objectives were similar to 
the overall program objectives, namely, to verify testing protocols for 
fiber release of commercial asbestos products and proposed substitute 
materials. However, the project would be limited to developing test 
protocols for experiments conducted on the glove box scale. As in the 
overall program, a secondary objective of the glove box experiments was 
to obtain release data for specific asbestos products. The glove box 
project was divided into three phases: 

o Phase I - preliminary assessment to define the status and applic
ability of any existing methods. 

o Phase II - develop a standard test method. 

o Phase III - test the potential fiber release of some representa
tive asbestos products. 
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Phase I was an assessment of previously existing laboratory procedures 
used to estimate asbestos release rates and/or exposure in the atmosphere. 
No reproducible methods could be found for generating and measuring the 
release of asbestos fibers during industrial operations on asbestos-con
taining materials. Also, no procedure that could be considered controlled 
and reproducible was identified. Therefore, IERL-Ci proceeded with the 
design, construction, and testing of the apparatus and identification of 
the analytical techniques that together would constitute such a method 
and tested the reproducibility of the method. The result of Phase I was 
a recommendation of a test procedure for measuring the asbestos fiber re
leased during commercial product use. Phase II fully developed and tested 
the laboratory procedure. The objective of Phase II was to evaluate the 
precision of the laboratory procedure and to determine its sensitivity to 
variation of fiber generating and sampling factors. Phase III included 
additional precision tests and a compilation of an asbestos fiber release 
potential index that ranked various pairs of material operations according 
to their potential for causing worker and environmental exposure to as
bestos fibers. In addition, simultaneous samples were taken and analyzed 
by NIOSH methods during 32 of the experiments. The results of these tests 
were compared to the transmission electron microscope results. Nuclepore® 
filters from five runs were divided and portions submitted to the U.S. 
EPA/IERL-Ci laboratory for duplicate analysis. 

The test method that was developed for the project is referred to 
in this document as the "glove box" method. An apparatus was developed 
that allows reproducible generation of a cloud of asbestos fibers within 
a confined volume. The fibers are generated by means that are physically 
similar to common industrial operations. The equipment was constructed 
from readily available parts so that it could be reproduced by other in
vestigators. The apparatus consists of a table top glove box, a con
trolled, variable speed work feeder, a remote power source coupled to 
the tool by a flexible drive shaft, a fan to provide consistent mixing 
within the glove box, a filter holder, and means to withdraw up to four 
samples at constant rates. 

Development of an asbestos fiber release potential index required 
some means of generation of an aerosol that would allow ranking of indus
trial or commercial operations on the various products. To this end, 
the tools and the machining rates and materials to be used mimicked, as 
clooely as is possible, those operations commonly employed. The intent 
was to reproduce the mechanism of the commercial operation, it was not an 
attempt to reproduce the commercial operation. The tools were actuated 
mechanically rather than by hand to enhance the precision and repeatabil
ity of the experiments. 

The test materials were obtained directly from manufacturers insofar 
as is possible. Direct contact was made with the quality control depart
ment (or other appropriate division) in order to be sure of obtaining 
materials for which manufacturing specifications were known. These data 
included the percent asbestos, the nature and composition of binders and 
extenders, and the results of any other physical and chemical analyses 
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that are available. The information attainable from manufacturers was 
inadequate in some cases so the fiber release potential index computa
tions were based on bulk analyses. These analyses were performed at the 
Mt. Sinai School of Medicine, Environmental Science Laboratory. 

A test procedure and a Quality Assurance plan were developed. The 
analytical procedure of choice was the provisional EPA transmission elec
tron microscopy (TEM) method that was developed for EMSL/RTP by the Illi
nois Institute of Technology Research (IITRI) under a separate contract. 
The reproducibility of the procedures was tested during this project by 
replicate performance of the same experiment (sawing of an asbestos 
cement sheet) and found to be good. Ultimately, the TEM analysis was 
chosen over the PCM method because of its superior capacity to provide 
information about the concentration of very small particles. 

There is debate among asbestos researchers as to which configura
tions of small asbestos particles are hazardous. Some adhere to a strict 
definition of fibers; others include other structures such as bundles of 
of fibers, agglomerations of fibers, and fibers adhered to small pieces 
of binder or other material. The TEM data include counts of all of these 
structures but fiber release potential factors were calculated only for 
fibers. All data have been reported to facilitate alternate computations 
by any reader. 

The sampling procedures employed are described in detail in Section 
4. The quality assurance and quality control procedures are described 
in Appendix D, Quality Assurance Plan for Development of a Sealed Test 
Chamber (Glove Box) Method for Estimating Asbestos Fiber Release from 
Shaping Operations on Durable Materials (March 1982). The sampling pro
cedure conforms to the method described in USPHS/NIOSH Membrane Filter 
Method for Evaluating Airborne Asbestos Fibers (DHEW/NIOSH Publications 
Number 79-127) in all of its major aspects except that Nuclepore® (poly
carbonate) filters are used in lieu of cellulose ester filters. The TEM 
analysis requires that the filter substrate be dissolved from under the 
carbon coated fibers. The polycarbonate material is much more readily, 
and gently, dissolved than the cellulose ester material. 

The results of the testing program indicate that the primary objec
tive of the project has been achieved. A test procedure has been devel
oped to measure asbestos release rates in a glove box under controlled 
conditions. In addition, the release rates measured for various product 
generated by different mechanical operations can be quantified. The 
results suggest that the overall program can proceed to the subsequent 
research areas of developing a predictive mod~l and field validation. 
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SECTION 2 

CONCLUSIONS 

The literature survey carried out in the early stages of this pro
ject revealed that no procedure that could be considered controlled and 
reproducible existed for generation of an asbestos aerosol by operations 
similar to commercial/industrial machining of non-friable asbestos bear
ing products. 

A technique was developed for generating such an aerosol. The tech
nique is simple and relatively inexpensive, and is sufficiently flexible 
to be adapted to mi.mic a variety of industrial milling operations on a 
variety of products. 

Transmission electron microscopy (TEM) was selected for analysis of 
the sampled particles because of its ability to discern extremely small 
particles and to differentiate asbestos from other fibers. 

The reproducibility of the technique of the combined generation/ana
lytical system was found to be excellent. Relative standard deviations 
for repetitive performances of an experiment were typically in the 40% to 
80% range. 

An index that rates the propensity of six industrial/commercial 
operations on three asbestos bearing materials was developed. The units 
of the index are: 

Asbestos Fibers 
(Gram Asbestos Machined) (cc Air Sampled) 

The experimental procedure maintains the amount of asbestos machined 
relatively constant so that errors of scale are eliminated and so that 
the filter samples collected are all loaded properly for TEM analysis. 
Normalizing the data on the grams of asbestos actually machined during 
an experiment removes the residual variance within an experimental set 
and the residual variance among the various experiments. The various 
material operations tested are listed below in decreasing order of their 
propensity to generate asbestos fibers. 
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Environmental 
Release 

Material Operation Index Value 

Asbestos Cement Sheet Saw (Cut-Off Wheel) 1838 
Millboard Saw (Toothed Blade) 647 
Brake Shoes Grind 465 
Asbestos Cement Sheet Saw (Toothed Blade) 305 
Asbestos Cement Sheet Drill 283 
Millboard Drill 105 

Stratification of particles within the aerosol was tested by sam
pling simultaneously at high and low elevations within the glove box. 
The aerosol was found to be homogeneous. 

Differences in concentrations measured by upward facing as opposed 
to downward facing filters was tested by sampling simultaneously with 
upright and inverted filters. No significant difference was found. 

Fiber and structure lengths were found to be log-normally distri
buted. Fiber and structure diameters do not fit the log-normal dis
tribution as well because of the large number of 0.0625 (approximate) 
micron diameter fibers. 

Correlation between TEM results and PCM results was attempted. 
Samples were taken with Millipore filters during 32 of the experiments, 
representing four different Material/Operation pairs. No correlation of 
the PCM analysis of these filters with the TEM analysis of the Nuclepore® 
filters that were exposed simultaneously could be found. It was deter
mined that only approximately 1% of the structures identified by TEM 
were longer than 5 microns. It was determined that none of the structures 
identified as being fibers by the TEM have diameters sufficiently larger 
to be seen by the PCM. We were unable to correlate any subset of the 
TEM data with the PCM results. 
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SECTION 3 

RECOMMENDATIONS 

The results of this study have suggested several avenues of future 
research. 

1. The testing should be extended to include additional asbestos 
products and to products containing different types of asbestos fibers. 

2. It has been reported that reducing tool speed significantly re
duces fiber release~ Future work should include testing of slow speed 
cutting equipment. 

3. The efficiency of various vacuum and wetting devices in reducing 
the amount of asbestos released into the environment should be investi
gated. 

4. The effects of agglomeration and settling on the fiber concen
tration in the aerosol should be investigated. Agglomeration may signi
ficantly affect the concentration and size distribution of suspended 
fibers. 

5. Work on development of a correlation between the transmission 
electron microscope and phase contrast microscope methods should continue 
in order to determine whether data collected by the latter may be corre
lated with health effects data. 

6. Means should be developed for relating the data provided by this 
technique to worker and environmental exposures. 
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SECTION 4 

EQUIPMENT AND METHODS FOR MEASURING AIRBORNE ASBESTOS FIBERS 

In order to test the potential for release of fibers from commercial 
asbestos product use, an asbestos fiber generation system was designed and 
built to simulate commercial product use. The material/operation (M/O) 
chosen for evaluating the technique was sawing asbestos cement sheet. The 
fiber generation system is contained in a controlled atmosphere glove box, 
as is the sample collection apparatus. Samples are collected on polycar
bonate filters and sent to the laboratory for TEM measurement of asbestos 
fibers. Detailed descriptions of the equipment, general laboratory proce
dures, and data reduction procedures used in the above steps are given in 
the following sections. Specific results for each set of tests are des
cribed in Section 5. 

EQUIPMENT 

The equipment used for generating and measuring airborne asbestos 
consists of the following components: 

o Controlled atmosphere glove box 
o Fiber generation system 
o Air sampling system 
o Glove box decontamination unit 
o Carbon coating unit 
o Transmission electron microscope (TEM) 

The first four components were designed, constructed, and operated by ES 
in the Fairfax, Virginia laboratory. The carbon coating unit was located 
at the George Washington University in Washington, D.c. and was operated 
by ES. The TEM was operated by Illinois Institute of Technology Research 
Institute in their Chicago, Illinois laboratory. 

Glove Box 

A Labconco controlled atmosphere glove box (Figure 1) served as the 
sealed test chamber for the fiber generation and air sampling system. 
The interior volume of the glove box is about 0.33 cubic meters. The 
glove box provides a completely sealed environment in which to conduct 
the experiments. The glove box has a 0.01 cubic meter interchange com
partment to prevent contamination of room air during passage of materials 
into or out of the main chamber. Two 20 centimeter diameter glove ports 
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I.O 

Figure 1. Controlled atmosphere glove box. 



are located on the front of the box, with a pair of neoprene gloves 
clamped to the ports for use in manipulating components inside the test 
chamber. The glove box was also equipped with a 70 by 48 cm safety glass 
viewing panel, two 115 volt electrical outlets, and one 15 watt fluore
scent light. The glove box was made of fiberglass reinforced polyester 
material. 

The glove box was modified to include ports for four air sampling 
lines and Swagelok® tube fittings located in the lower back left wall. 
The Fibrous Aerosol Monitor (FAM) sample line and tube fitting port were 
installed in the middle of the ceiling of the box. Ports for the circu
lar saw power cable and vacuum (cleaning) tube were installed in the lower 
back right wall. The saw table and circular saw were bolted to the floor 
of the glove box. A port for the material feed rod was made in the lower 
middle of the left side wall. When received, the glove box. was equipped 
with two laboratory style gas valves which allowed ventilation of the box. 
These were removed and replaced with Mine Safety Appliance Company Types 
filter cartridges. Air exhausted from the glove box during vacuuming was 
replaced by room air that was cleaned as it was drawn through these fil
ters. 

A small (Dayton 4C 549) electronics cooling fan was placed inside 
the glove box and operated during the material cutting portions of the 
experiments. The purpose of the fan was to insure that the aerosol in
side the glove box was homogeneous. The adequacy of the fan was assessed 
by placing smoke pellets in the center of the glove box and observing the 
smoke dispersion patterns. It was observed that the dispersion of the 
smoke was complete within 5 to 10 seconds after the fan was turned on. 

Fiber Generation System 

The original concept of the sawing mechanism pushing a saw into a 
stationary piece of material was rejected for several reasons. First, 
it was concluded that the windings of the electric saw motor would become 
contaminated with asbestos fibers and would become a secondary source of 
fiber generation. Use of a sealed pneumatic motor was considered imprac
tical. Second, controlling the rate of advance of the saw would have been 
difficult. Third, it would have been difficult to propel the bulky saw 
in a straight line which is necessary to minimize fiber generation by 
the sides of the saw blade. In short, installation of the saw in the 
box would have required insertion of excessive mechanical equipment in 
the glove box. That would have resulted in an increase in the interior 
surface area with a concomitant increase in the difficulty of clean-up 
between runs. We, therefore, chose to place the motor outside the box, 
drive the saw blade with a flexible shaft, and feed the material into 
the blade. 

The secondary manufacturing operation initially simulated in the 
glove box was the sawing of asbestos cement sheet. The fiber generation 
system consisted of a circular saw, saw table, material feed mechanism, 
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and asbestos cement sheet. The design of the system attempted to mini
mize the number of components inside the box and to use off-the-shelf 
components to the extent possible. 

A Dayton (Stock No. 4X631) portable power circular saw wheel was 
used. The masonry type saw wheel is commonly used for sawing concrete, 
tile, brick, slate, and similar materials. This type of saw is not re
commended for use in cutting asbestos containing materials because it 
is known to create high fiber concentrations. It was chosen for these 
preliminary experiments because its use would insure generation of mea
surable fiber concentrations and because its use eliminated a possible 
variable - blade tooth sharpness. The saw wheel is 15.2 cm in diameter, 
and 0.32 cm thick. The silicon-carbide wheel is reinforced with resin
bonded fiberglass for safety. The saw is powered by a Dayton (Stock No. 
6K553) 0.25 horsepower motor at 1,725 revolutions per minute. A Dayton 
(Stock No. 2Z325) flexible power shaft was used to rotate the saw wheel. 

A small saw table (Figure 2) was fabricated to support the saw and 
power shaft, as well as the asbestos cement sheet. The table is 30 cm 
long, 13 cm wide, and 18 cm high, and is bolted to the floor of the 
glove box. Two spring clips and metal bar hold the materials firmly 
in place as it is fed to the saw. 

A material feed mechanism (Figure 3) was fabricated that would 
push the asbestos sheet into the saw blade at a known and constant rate. 
The work feeder was built around a standard 26 turns per inch lathe worm 
gear. The worm gear was driven by a Dayton variable speed gearmotor 
(Stock No. 42128) and thus the work feed rate was controlled by a Day
ton motor speed controller (Stock No. 6X165). An 85 cm rod was attached 
to the threaded block that rode on the worm gear. The end of this rod 
extended into the glove box through a rubber gland and clamped to the 
material to be sawn. It was possible to feed the material at reproduc
ible rates of 0.1 to 30 cm/min. 

The asbestos cement sheet was Transite®, a registered Johns-Manville 
product. The sheet was scored into 40 cm by 11 cm coupons with 0.635 cm 
thickness. The average composition by weight of the sheet was 35% chry
sotile absestos. 

The second fiber generation system used was identical to the first 
in every respect except that a toothed saw blade replaced the masonry 
blade. A Vermont American No. M46612, 6-1/2 inch blade with 40 carbide 
tipped teeth was used. The blade was used to cut the same Transite® 
sheet that was used in the first set of experiments and to cut millboard. 
The millboard, obtained from the Quinn-T-Corp, was their standard #E101 
electrical insulation product. It was 1/4 inch thick and contained 77.5% 
asbestos. 

The third fiber generation system was also similar to the first and 
second; it differed only in that the saw blade was replaced by a 6 inch x 
3/4 inch Grade N, Grit 36 grinding wheel (Sears 9 64232). The material 
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ground was Raybestos Manhattan, Inc., N 9531 brake shoe lining. This 
material contained 37.5% asbestos. 

The fourth fiber generation system was created by replacing the saw 
table with two tripods (Figure 4). These were bolted to the floor of 
the glove box. One tripod supported the work feed mechanism shaft but 
allowed the shaft to be moved in and out freely. The material to be 
drilled was clamped to a vertical plate that was attached to the end of 
the work feed shaft. The hole in the center of this plate allowed the 
drill bit to fully penetrate the material. The flexible drive shaft was 
held by the second tripod. The saw arbor on the shaft was replaced by a 
drill chuck. Carbide tipped masonry drill bits were used in the drilling 
experiments. The asbestos cement sheet was drilled with a 3/8 inch diam
eter bit and the millboard with a 1/4 inch bit. These hole sizes have 
the same area as the slots that were cut in these materials during the 
sawing experiments. The ratio of hole sizes (and slot sizes) is approx
imately equal to the inverse of the ratio of asbestos content in the two 
materials. 

Air Sampling System 

Air samples were collected by passing a known volume of air through 
a polycarbonate membrane filter. Real time measurements of the fiber 
concentration inside the glove box were made using the FAM. 

A Thomas vacuum pump pulled air through four independent sample lines. 
The samples were connected to Matheson (Model R7630 series) flowmeters 
that were calibrated with a bubble tube flowmeter before testing and op
erated at flow rate ranging from 0.3-2.2 liters/min. The pressure drop 
across each filter was measured by a Dwyer Slack Tube manometer (Model 
1211-36). Samples were collected on 37 mm diameter Nuclepore® polycar
bonate disc membranes (Stock No. 110807) with a pore hole size of 0.4 
microns. The Nuclepore® filter was placed on a celluose pad for support 
and to distribute air flow over the entire filter surface. The filter 
and cellulose pad were placed in a 37 mm Millipore disposable plastic 
filter holder (Model MAWP 03 AO). A filter retaining ring between the 
top and bottom half of the filter holder permits the removal of the top 
halve for open faced sampling, while at the same time holding the filter 
firmly in place. The filters were positioned vertically, open face up, 
on a metal sampling head. The vacuum lines were connected to the bottom 
orifice of the filter holder. The sampling head was clamped to a ring 
stand positioned in the back of the glove box. The sampling head was 
positioned six inches directly above the saw blade. 

Real time monitoring of asbestos fibers was conducted using the GCA 
Fibrous Aerosol Monitor (Model FAM-1 ). The FAM is designed to automat
ically count airborne fibers for sample times of 1, 10, 100, and 1000 
minutes and display the count and resulting concentration on a a·igital 
display. Air pulled through FAM first passes through a chamber in which 
laminar flow is developed. The air is then drawn through the sensing 
region where the particles are exposed to an oscillating electric field. 
Fibers are counted by detecting the light scattering signature resulting 
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from the oscillation of the fibers while being illuminated by a helium 
neon laser-generated light beam. An in-line membrane filter collects 
the particles from the instrument exhaust to prevent contamination of 
room air. 

Glove Box Decontamination Unit 

A Dayton vacuum (Model No. 27564) and Dayton asbestos filtering sys
tem (Model No. 6X724) were used to decontaminate the glove box. The va
cuum line runs from the glove box to the vacuum unit and filtering system, 
which was located outside the building. The vacuum is rated at about 90 
cubic feet per minute. The asbestos filter system meets OSHA standards 
for vacuuming asbestos, and consists of a HEPA cartridge filter to back 
up the primary collection bag. The decontamination unit was designed to 
remove asbestos in the box without contaminating room air during the 
cleaning cycle. 

Disposable polyvinyl gloves were used to transfer used asbestos ce
ment sheet from the glove box to sealed plastic bags. Whenever the glove 
box was opened for washing, a personal respirator with a NIOSH approved 
filter cartridge was worn in addition to the disposable gloves. Dispos
able towels were placed in sealed plastic bags after use in washing the 
glove box interior. 

carbon Coating Unit 

Carbon coating of the polycarbonate filters was performed using a 
Thermionics (Model TL1-10) Vacuum Evaporator rented from the Department 
of Anatomy of the George Washington University in Washington, D.C. ES 
personnel were trained to perform the carbon coating procedure. 

Transmission Electron Microscope 

Fiber counting and sizing was performed using IITRI's 100 KV trans
mission electron microscope (TEM). The filters were prepared in a clean 
room adjacent to the TEM room. The filters were transferred to an EM 
grid, and the filter was dissolved in a modified Jaffe Wick Washer. The 
EM grid was viewed under a fluorescent viewing screen inscribed with grad
uations to estimate the length and width of fibrous particles. More de
tailed information on the TEM can be found in Reference 1. 

LABORATORY PROCEDURES 

The laboratory procedures for generating and measuring airborne as
bestos consist of: 

o Sample preparation 
o Fiber generation 
o Sample collection 
o Glove box decontamination 
o Carbon coating 
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o Transfer to EM grid 
o TEM examination and data collection 

The first five tasks were performed by ES, while the last two tasks were 
performed by IITRI. The description of the procedures performed at IITRI 
was extracted from Reference 1. 

Sample Preparation 

Air samples were taken on 37-mm diameters, 0.4-micron pore size 
polycarbonate filters. The shiny, smooth side was used as the particle 
capture surface. The filter was supported by a cellulose pad in a 37-mm 
plastic filter holder. A piece of tape, which also served as a label, 
was placed on the filter cartridge so that it formed an air tight seal 
between the bottom half and middle ring of the plastic filter holder. 
The label insured that air did not enter through the sides of the unit. 
The label listed the date, ES project number (8401 ), and filter identi
fication number. The filter ID number was a seven digit code, the first 
three digits were the run number, the next was a letter specifying the 
location on the sampling head, and the final three digits were a filter 
identification number. 

Prior to each experimental run, a data sheet was prepared similar 
to Figure 5. The sequential run number, beginning with 101, was recorded 
along with the time and date of the run. A battery powered wet bulb/dry 
bulb thermometer was used to measure the temperatures inside the glove 
box and the room temperatures. Atmospheric pressure was also recorded. 

Before each run, the FAM was used to test the fiber concentration in
side the glove box. A ten minute average concentration of less than 0.10 
f/cc indicated that the glove box was sufficiently clean to proceed with 
the run. If the FAM reading exceeded 0.10 f/cc, then the run was post
poned until the glove box had been revacuumed and/or washed, and retested 
with the FAM. 

Once the FAM indicated that the glove box was clean enough to pro
ceed, the plastic filter holders were placed in the metal sampling head, 
the plastic filter tops were removed, and the top of the metal sampling 
head replaced to protect the open face filters. The sampling head is 
clamped to the ringstand in the glove box so that the bottom of the sam
pling head was six inches above the sawblade. The sample lines were con
nected and the plastic filter holder tops were placed in the air inter
change chamber. The glove box was locked and the system was ready for 
a run. 

Fiber Generation 

For the initial set of runs, the sawing of asbestos cement sheet 
was the method for the generation of fibers. The asbestos cement sheet 
was fed into the saw wheel at a constant rate by a variable speed motor. 
The length of material cut and the time required for the cut were recorded 
on the data sheet. Prior to the cut, the fan in the front left corner of 
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ENGINEERING-SCIEOCE 
EPA ASBESTOS RELEASE PROJECT 
SAMPLING AND SHIPPING RECORD 
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'.Location of Sampler: ~ '_c..- &~ 9.b::L~l,,!l,!blsule.. 
i 
.Flow Rate Readings 
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ll'il- C q9 mm 151'1- in. H20 ,~ sec '200 sec, 
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Before~t Sampling Time IQ ""ino.o~ 
During~ ovu• 0c.cl Sampling Time JO MiQ 
After Cut Sampling Time3,348 ,o (!\\ 0 
After Cut Sampling Time 10 ~io 
After cut Sampling Time 

Operator 

Initials Date Time Filter m 

Coated by: ~ /'1-/ra~ 11:1 113 I"arn'Shipped to: s t:1: Ls~ S: Prn rl:' l":1-.3 

•Shipping Method: Airbill No.: 4'-'3, SJ: ie I 
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Figure 5. Sample laboratory data sheet. 
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the glove box was switched on to circulate the air inside the box during 
the cut. The fan operated during the cut, but was switched off at the 
end of the cut because large cement particles from the bottom of the box 
were reentrained if the fan were left on. 

The theoretical settling rate data are in close agreement with ac
tual settling data obtained under working conditions. Fibers 1 to 5 mi
crons in length with an aspect ratio of roughly 5:1 are a common material 
dispersed from overhead insulation in buildings. The settling velocities 
for fibers 5, 2, and 1 microns in length with a 5:1 as_E:ect ratio and with 
an axis attitude varying between vertical and horizontal would be approxi
mately 2 x 10-2 , 4 x 10-3, and 1 x 10-3 cm/sec, res_E:ectively. The theo
retical times needed for such fibers to settle from a 3 meter (9 feet) 
ceiling are 4, 20, and 80 hours in still air. Turbulence will prolong 
their suspension. 

The observations made above led to the standardization of mixing 
within the test chamber and adoption of a 10-minute waiting period be
tween the end of the mechanical operation on the material and the sam
pling of the aerosol. The former is to standarized the suspension times 
of the fibers of interest and the latter is to allow the larger particles 
(>30 microns) that mask the smaller particles to settle prior to sampling. 
The need for the 10-minute waiting period became obvious during the early 
stages of the development of the method when it was observed that filter 
samples that were taken immediately upon cessation of sawing were coated 
with a thin layer of dust. Microscopic examination of these filters re
vealed that the dust layer was composed of relatively large particles of 
cement binder, particles with aerodynamic diameters larger than 30 microns. 
Not only did these particles mask the smaller fibers of interest, making 
the TEM analysis difficult and uncertain, they contributed to erratic 
concentration measurements since they arrived on the filter by settling 
rather than by sampling. Various periods of time (1-, 4-, and 10-minute) 
with the filters covered prior to beginning of sampling were evaluated. 
It was found that 10 minutes was the minimum sufficient time required to 
allow the larger particles to settle from the aerosol and thereby elimi
nate this interference. This phenomenon was confirmed by another inves
tigator who observed during the course of experiments, in a room-sized 
chamber, that it was necessary to wait 15 minutes after the cessation 
of machining before beginning sampling in order to obtain reproducible 
results. 

Sample Collection 

During the sawing period, the filters were positioned in the sampling 
head and covered with the top of the sampling head. After the cut was com
pleted, the filters remained covered for a _E:eriod of ten minutes to allow 
larger particles to settle out. After the ten minute wait period, the 
sampling head cover was removed, the sampling pump and FAM switched on, 
and a ten minute sample drawn through the polycarbonate filters and FAM. 
The rotameter settings were preset to provide flow rates of about 0, 0.5, 
1.0, and 1 .75 liters/min. No air was drawn through one of the filters so 
that the effect of particles settling onto the filters or contamination 
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during handling could be determined. The rotameter settings, pressure 
drop across the polycarbonate filters, particle settling wait time, sam
ple collection time, and FAM readings were recorded on the data sheet. 
The sampling pump was switched off after ten minutes, the inside inter
lock door opened, the plastic filter holder tops placed on the filter 
holders, and the filters holders placed in the interlock chamber. Then 
the inside interlock door was closed and the glove box was ready for 
cleaning. The outside interlock door was then opened, the filter hold
ers removed with polyvinyl gloves, and the filter holders removed. The 
filter holders were stored horizontally until transport to the carbon 
coater. 

Glove Box Decontamination 

Immediately after the filters were removed from the glove box, the 
glove box was thoroughly vacuumed, including the floor, saw table, side 
walls, ring stand, fan, and rubber gloves. Makeup air was pulled through 
the NIOSH approved filter cartridges mounted on the side of the box. The 
vacuuming took about ten minutes. A ten minute sample was then taken with 
the FAM to determine if the box was sufficiently clean to proceed with 
another experiment. The criterion of a FAM reading of less than 0.10 f/ 
cc for a ten minute average was selected for the indication of a clean 
glove box. If the FAM reading exceeded 0.10 f/cc, the glove box was re
vacuumed and/or washed using water, paper towels, disposable gloves. A 
respirator was worn during all these operations. 

Carbon Coating 

The carbon coating of the polycarbonate filters was performed at 
the George Washington University, about ten miles from the ES laboratory. 
The polycarbonate filters remained in the plastic filter holder at all 
times, so there was no handling of the filters prior to the application 
of the carbon film to the filter. 

The plastic filter holder was placed on a mount about 10 cm below 
the carbon electrodes. The pointed end of one electrode, the neck of 
which was 0.1 cm in diameter and 0.5 cm long, rested against the flat 
surface of the other electrode. The bell jar of the evaporator was 
pumped down for a period of three minutes to obtain a vacuum of about 
1 x 10-4 torr. The plastic filter holder was rotated while the elec
trode current was increased to about 15 amperes for a period of 10 
seconds. The amperage was dropped to zero for about one minute, then 
raised to 25-30 amperes for a period of 25-30 seconds. The evaporation 
of the electrode neck continued in 30 second segments until about three
fourths of the neck was evaporated. The plastic filter holder was con
tinually rotated during evaporation so that particles were evenly coated 
on all sides and undesirable shadows eliminated. After the electrode 
neck was evaporated, the bell jar was returned to atmospheric pressure, 
the filter holders removed and placed in a small box for overnight deliv
ery to !ITRI by a small parcel delivery service. 
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Transfer to Em Grid 

At !ITRI, the collected particles from the carbon coated polycarbo
nate filter were transferred to an electron microscope grid. The trans
fer was accomplished in a modified Jaffe Wick Washer. Briefly, the Jaffe 
Wick Washer is a petri dish containing a substrate to support the EM grid 
and carbon coated polycarbonate filter. Solvent is added to cause dis
solution of the polycarbonate membrane with a minimum loss or dislocation 
with of the particles. The result is a membrane free EM grid with par
ticles embedded in the carbon coating. More detail on the Jaffe Wick 
Washer can be found in Reference 1. 

TEM Examination 

The EM grid was examined in the TEM at a magnification of 250X to 
assess the quality of the EM grid. The grid was rejected if the carbon 
film over most of the grids was damaged or if the specimen was dark due 
to incomplete dissolution of the polycarbonate filter. At a magnifica
tion of 1000X, the particle loading is assessed. The grid is rejected 
if the particle loading were too light (unless a blank) or too heavy 
(particle-particle interaction or overlap). If the grid were accepted, 
a field of view or grid opening was defined and measured at 1000X. The 
selection of the grid opening was done on a random basis. At the film 
magnification of 20,000X, a series of parallel traverses were made 
across the grid opening until the entire grid opening was scanned. As
bestos structures were identified morphologically and counted as they 
were scanned. 

Since asbestos fibers were found isolated as well as with each other 
or with other particles in varying configurations, the fibrous particles 
were characterized as asbestos structures of the following types: 

o A fiber was defined as a particle with an aspect ratio of 3:1 or 
greater with substantially parallel sides. 

o A bundle was a particle composed of fibers in a parallel arrange
ment with each fiber closer than one fiber diameter. 

o A cluster was a particle with fibers in a random arrangement such 
that all fibers were intermixed and no single fiber was isolated 
from the group. 

o A matrix was a fiber or fibers with one end free and the other 
end embedded or hidden by a particle. 

Figure 6 demonstrates the different types of asbestos structures. 

The asbestos fiber count was given in terms of the number of asbestos 
structures that were identified. Thus, a cluster counted as one asbestos 
structure, even though there were numerous individual fibers comprising 
the cluster. Similarly, a bundle counted as one asbestos structure, even 
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though the bundle was comprised of several (though not always distinguish
able) fibers. 

Width and length measurements were obtained for individual fibers, 
and a cylindrical shape was assumed for volume calculations. Bundles and 
clusters were sized by estimating their width and length. A summation of 
individual diameters was used to obtain total width and an average length 
for the total length. A laminar sheet shape was assumed with the average 
diameter of the individual fiber as the thickness. Matrices were sized 
by summation of the best estimate of individual fiber components. A lam
inar or sheet structure was assumed for volume calculation. 

The selected area electron diffraction (SAED) pattern was obtained 
for the fiber portion of each structure by use of the field limiting 
aperture. Electron diffraction patterns from single fibers of asbestos 
minerals fall into distinct groups. Transmission electron micrographs 
and SAED patterns obtained with standard samples were used as guides to 
fiber identification. From the visual examination of the electron dif
fraction pattern, the structure was classified as belonging to one of 
the following categories: 

o Chrysotile 
o Amphibole group 
o Ambiguous 
o No identification 

There are several reasons for the absence of a recognizable diffraction 
pattern for some fibers. A few reasons include contamination of the 
fiber, interference from nearby particles, too small a fiber, or too 
thick a fiber. 

Asbestos structure identification continued until the total number 
of structures counted exceeded 100, or a minimum of 10 grid openings were 
scanned, whichever came first. The TEM data were recorded by the micro
scopist on a data form which includes sample information, instrument pa
rameters, and sequence of operations. Figure 7 is an example of the TEM 
data sheet. 

DATA REDUCTION 

The basic quantities to be calculated are air flow rate, fiber num
ber concentration, and fiber mass concentration. 

Some means for assuring comparability among diverse M/O combinations 
was needed. This was done by weighing the material before and after each 
experiment to determine the amount of material actually machined. These 
weights were measured on a laboratory balance having a 160 gram capacity 
and a sensitivity of 0.1 mg. The weight loss, together with the percent 
asbestos (as per phase contrast microscope and x-ray fluorescence analysis) 
in the material provide a factor by which the results were normalized. 
This factor was merely the mass of asbestos machined from the piece of 
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material. The concentration of asbestos fiber measured was divided by 
the mass of asbestos machined so that the units of the concentration mea
sured were: 

Fibers/cc 
(Gram Milled)(Fraction of Asbestos) 

The mass of asbestos removed from each product by each operation were 
held constant so that the sawing, drilling, and sanding experiments have 
a common basis. The fiber concentrations in the aerosol generated dur
ing these experiments are then a true release potential index. In addi
tion, a normalization on the volume of material milled will be developed. 
Other factors affecting worker exposure, such as the length of time of 
his operation on a material, the mass of asbestos machined away during 
the operation, and the effectiveness of any control devices can be tested 
later so that the index values can be used to project potential exposures. 

Air Flow Rate 

The air flow rate passing through the polycarbonate filter during 
sampling was determined from the rotameter setting and the rotameter 
calibration curve. This flow rate was converted to standard conditions 
using the following equation: 

__5_3_0__T) 1 / 2 Pd ) 
- 1 3 .6 29.92 X 

where: Qs = flow rate (cc/min) converted to standard conditions 
Q = flow rate (cc/min) from rotameter calibration curve 

Pa = atmosphere pressure (in. Hg) 

Pa = pressure drop across filter (in. H20) 
T = glove box temperature ( OR) 

The sample volume was obtained by multiplying the standard flow rate and 
the sample time. 

Fiber Number Concentration 

The asbestos structure number concentration was calculated .using: 

N X Af 
~ = _N"""g__A-=g 

V 

where: Cn = asbestos structure number concentration (number/cc) 
N. = asbestos structure count (number) 
Ng number of grid openings examined 

Af = total effective filter area (cm 2 ) 
Ag= area of EM grid opening (cm 2 ) 
V = volume of air sampled (cc) 
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The number concentration can either be calculated for isolated fibers 
only, or all asbestos structures. 

Fiber Mass Concentration 

The asbestos fiber mass concentration was estimated from the size 
measurements of the structures, the density of the asbestos and the sam
ple volume. The fiber mass for both chrysotile and amphiboles was cal
culated assuming the individual fiber had a circular cross-section (cy
lindrical shape) and that the width measurement was the diameter. The 
density of chrysotile was assumed to be 2.6 g/cm3 and of amphibole to 
be 3.0 g/cm3. The individual fiber mass is calculated for each type 
of asbestos from the following equation: 

-6 
X 10 

where: Mf = mass of individual fiber (µg) 
L = fiber length (µm) 
D = fiber diameter (µm) 
0 fiber density (g/cm 3 ) 

The individual mass of bundles, clusters, and matrices was calculated by 
assuming a laminar or sheet like structure with an average thickness of 
the fiber makeup of the structure. The individual mass was calculated 
from: 

6Ms = (L) (W) (T) (o) x 1 o-

where: Mg= mass of individual asbestos structure (µg) 
L = fiber length (µm) 
W = fiber width (µm) 
T = fiber thickness (µm) 
O = density of fiber (g/cm3 ) 

The total asbestos mass was calculated for each type of asbestos by sum
ming the individual structure masses. The mass concentration was then 
obtained from: 

M + Ms Af 
---X 

cm= Ng Ag 
V 

where: cm total asbestos fiber mass concentration (µg/cc) 
M = sum of individual fiber masses (µg) 

Ms = sum of individual structure masses (µg) 
Ng number of grid openings examined 

2 = effective area of the filter (cm ) 
Ag = area or EM grid opening (cm 2 ) 
V = volume of air sampled (cc) 

Af 
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Other characterizing parameters of the asbestos structures are: 

o Length and width distribution of fibers 
o Aspect ratio distribution of fibers 
o Fiber, bundle, cluster, matrix relationship 

The acquired data and their subsequent reduction was maintained on a com
puter file. 

Weight of Material Machined 

Appropriately sized coupons of the various materials to be machined 
were desiccated in a constant humidity room (50% RH) for at least 24 hours 
prior to their use. Their initial mass was measured on a Mettler H-10 
torsion balance. They were weighed again (after 24 hours desiccation) 
after the experiment. Because all of the materials tested were prone to 
increase weight by absorption of moisture from the more moist air outside 
of the balance room, a blank coupon was weighed and handled in exactly 
the same manner as the experimental coupon. It was placed inside the 
glove box along with the experimental coupon and re-weighed with it. 
The weight of material machined was calculated using: 

Weight Cut= [IC - IC (IB - FB)] - FC 
FB 

where: IC = initial weight of experimental coupon 
IB = initial weight of b~nkc~pon 
FB = final weight of blank coupon 
FC = final weight of experimental coupon 

PERSONNEL PROTECTION 

At the conclusion of each experimental run the operator removed the 
filters from the main glove box chamber and placed them into the smaller 
chamber. This smaller chamber (0.01 m3 ) was sealed off from the contami
nated larger chamber during the experiment. During removal of the filters 
from the smaller compartment, and during his subsequent vacuuming of the 
larger chamber, the worker wore a mask (MSA-Type S filter or equivalent) 
for his protection from fugitive particles. The air in the room was 
tested for fibers periodically with the Fibrous Aerosol Monitor (FAM). 

The large chamber was opened only after completion of a second va
cuuming (in addition to the cleaning that occurred after each run), and 
after confirmation, by the FAM, that it contained no suspended fibers. 

27 



SECTION 5 

EXPERIMENTAL RESULTS 

The experimental design at this study has been based upon achieving 
the following objectives: 

o Determining the precision of the entire fiber release analyti
cal system (comprised of fiber generation system, air sampling 
system, carbon coating unit, and transmission electron microscope 
(TEM) particle counting methods). 

o Comparing TEM results to phase contrast microscope (PCM) results. 

o Collecting data for a fiber release potential index. 

The first of these objectives is of primary concern because determination 
of the precision of the analytical system must precede all subsequent ef
forts to evaluate asbestos containing products in the laboratory. The 
second objective is important because broad application of the method for 
testing will require knowledge of how the methods may be compared. Col
lecting data for the fiber release potential index was done to determine 
if the resulting values were significantly different and if the various 
experimental parameters could be measured accurately. 

Approximately 20 preliminary tests were conducted in Phase I of the 
project to establish the values for several of the test variables. After 
these values were established and it was determined that fiber loading 
tests results could be repeated. Pase II consisted of nine reproducibi
lity tests, using the cut-off wheel on asbestos cement sheet to establish 
the transmission electron microscope (TEM) sampling and analysis proce
dures. Phase III, consisting of five material/operation tests of eight 
runs each, was designed to determine whether a fiber release potential 
index could be developed and if so, what were the range of values. 
During this effort, two additional tests were run to determine the effect 
of inverting the sample filters. In addition, two tests were run with 
the filters located at the top and bottom of the glove box to determine 
if there was stratification of the fibers. A test matrix of the three 
phases of the project is as follows: 

No. of 
Phase Desription Tests Operation Material Analysis 

I Preliminary 20 Cut off wheel Asbestos Gravimetric 
Experiments Cement Sheet &SEM 
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No. of 
Phase Desription Tests Operation Material Analysis 

II Reproducibility 9 Cut off Asbestos Cement TEM 
Tests wheel Sheet 

III Fiber Environ- 8 Sawing Asbestos Cement TEM 
mental Release Sheet 
Index Tests 

. Inverted 2 Sawing Asbestos Cement TEM 
Samples Sheet 

. Stratifica- 2 Sawing Asbestos Cement TEM 
tion Tests Sheet 

III Fiber Environ- 8 Sawing Millboard TEM, PCM 
mental Release 
Index Tests 

III Fiber Environ- 8 Grinding Brake Lining TEM, PCM 
mental Release 
Index Tests 

III Fiber Environ- 8 Drilling Asbestos Cement TEM, PCM 
mental Release Sheet 
Index Tests 

III Fiber Environ- 8 Drilling Millboard TEM, PCM 
mental Release 
Index Tests 

The results of all of these experiments are discussed in this Section, 
as are the TEM/PCM comparative results and the development of the fiber 
release potential index. The results are not necessarily presented in 
the order in which the tests were conducted, but rather in a sequence 
in which the scientific questions are raised. 

PRELIMINARY EXPERIMENTS 

The primary purpose of a series of preliminary runs was to develop 
a set of laboratory procedures that would obtain a representative and un
biased sample. For the purposes of the TEM particle counting analysis, 
a particle mass loading of 5-10 micrograms/cm2 of filter is optimal for 
analysis. Loadings greater than 20-25 micrograms/cm2 require a dilution 
treatment that may effect the particle size and shape distribution. Thus, 
before the precision testing could begin, a set of laboratory procedures 
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needed to be developed that would consistently provide samples with a 
particle loading in the range required for the TEM analysis. 

Several variables in the analytical system affect the particle load
ing. Some of these variables are controllable, including: 

o Cut length - the length (cm) of asbestos cement sheet cut during 
~er~. 

o Cut time - the period of time (seconds) required to cut the 
length of asbestos cement sheet. 

o Wait time - the period of time (seconds) after the cut is com
pleted but before air sampling begins to allow large particles 
to settle. The filters are covered during this time. 

o Sample time the period of time (seconds) during which air is 
drawn through the polycarbonate filter. 

o Rotameter setting - determines the approximate flow rate through 
the polycarbonate filter. 

There are other factors that may affect the filter particle loading that 
are not easily controlled, such as filter contamination or particle loss 
during handling or transport. The preliminary runs were designed to ob
tain a rough idea of the effects of the controllable variables, while 
trying to minimize the effects of filter handling and transport. 

Several techniques were used during the preliminary runs to deter
mine the effect of variation of key parameters on obtaining a proper load
ing on the filters. For a relatively quick and cheap estimate, filters 
were weighed in the ES laboratory before and after each run to determine 
~e mass collected on the filter. This method had the major drawback of 
requiring several filter handling steps, but provided order of magnitude 
estimates of particle loading. The second method was a scanning elec
tron microscopy analysis that quickly determined if a filter was properly 
loaded for further analysis. This method required carbon coating each 
filter and sending the collected samples to the IITRI laboratory. The 
third method was to use the real time Fibrous Aerosol Monitor (FAM) to 
obtain an approximate particle loading level in the glove box. The draw
back of this method is that the FAM measures fiber loading and not par
ticle loading. In addition to these three analysis techniques, several 
filters were analyzed under the TEM to determine the size and shape dis
tribution of the collected particles. The results of each of these anal
yses are discussed in the following paragraphs. 

Before any of the above analyses were conducted, the values for the 
flow rates and sample times were assigned. Flow rates for 37-mm filters 
are recommended in Reference 3 to be approximately 0.5-2.5 liters/minute. 
Flow rates were set at 0.5, 1 .25, and 2.0 liters per minute in order to 
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bracket the particle loading so that at least one filter would be direct
ly usable for TEM analysis. Sample times were set at ten minutes, since 
longer sample times would begin to introduce the problem of dilution with
in the glove box, while shorter sample times might not have produced a 
representative sample. The air sampling parameters were defined before 
any experiments were made so that the proper particle loading could be 
obtained by varying the fiber generation parameters (cut length, cut 
time, wait time). 

Gravimetric Analysis 

Several runs were made and the filters were weighed to determine 
approximately the amount of particulate matter collected on each filter. 
The ideal particulate matter loading for TEM analysis is 5-10 micrograms/ 

2cm of exposed filter area. Table 1 summarizes the important parameters 
of these runs. The last column in the table represents the average of 
the mass collected on four different filters at four different flow 
rates during the run, divided by the exposed filter area. 

Runs 116 and 118 had short cut times and different wait times during 
which the filters were covered. The average mass collected per unit area 
of filter was significantly lower for Run 116, with a long wait time, than 
for Run 118 with a short wait time. During the ten minute wait period of 
Run 116, a light coating of particles settled and were visible on the top 
of the sampling head cover. Since these particles were visible, it is 
probable that they are greater than 50 microns and therefore not respir
able. 

Runs 124, 126, and 128 tested the effect of varying the wait period. 
The runs were conducted in an identical manner except for the differing 
wait times. There was not much difference in the average mass collected 
per unit filter area for the one minute and four minute wait times, but 
was significantly less for the ten minute wait period. These results 
indicate that a long wait period, on the order of ten minutes is neces
sary to allow large particles to settle. 

The results of the gravimetric analysis indicated that the best op
erating conditions for producing the desired particle loading were a cut 
length of about 3 cm, a cut time of 60 seconds, and a wait time of 600 
seconds. SEM and FAM analysis were performed subsequently to confirm 
these results and to better define the optimum operating conditions. 

SEM and FAM Analysis 

Five runs were made and the filters were carbon coated for analysis 
under the scanning electron microscope. An experienced microscopist can 
determine if a filter has the proper particle loading for the TEM analysis 
by examining the filter under the SEM. The results of this examination 
are shown in Table 2. The five runs were made with a wait period of ten 
minutes and varying cut lengths to determine if the amount of material cut 
had an effect on the particle loading. Run 136 had a cut length of 5.5 cm 
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TABLE 1. SUMMARY OF GRAVIMETRIC ANALYSIS 

Cut Cut Feed Wait Average Mass Collected 
Run 

Number 
Length 

(cm) 
Time 
(sec) 

Rate 
(cm/min) 

Time 
(sec) 

Per Unit Area of Filter 
· (µg/cm 2 ) 

1 07 19.4 450 2.6 60 55 

1 11 4.8 600 0.5 60 26 

11 3 6.5 600 0.7 60 21 

116 2.9 60 2.9 600 6 

118 3.0 60 3.0 60 33 

1 24 5.9 60 5.9 60 77 

1 26 5.4 60 5.4 240 66 

1 28 5.2 60 5.2 600 23 
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Cut 
Run Length 

Number (cm) 

136 5.5 

1 37 2.9 

1 38 2.9 

1 39 1 • 6 

140 1 .6 

TABLE 2. 

Cut 
Time 
(sec) 

60 

30 

30 

15 

15 

SUMMARY 

Fero 
Rate 

(cm/min) 

5.5 

5.7 

5.7 

6.4 

6.4 

OF SEM ANALYSIS 

Wait FAM 
Time Reading 
(sec) (f/cc) Comment 

600 9.75 Loading 
slightly 
heavy 

600 4.54 Loading 
about right 

600 3.49 Loading 
about right 

600 1.49 Loading 
slightly 
light 

600 1 • 33 Loading 
slightly 
light 

33 



and cut time of 60 seconds. After a filter from this run was examined by 
SEM, it was determined that the operating conditions of Run 136 produced a 
particle loading that was usable for a TEM analysis, although the loading 
was slightly on the heavy side. The cut length and time were halved in 
Runs 137 and 138. Filters from these two identical runs were examined 
under the SEM, the results being that the particle loading deposited on 
the filters during these runs were ideal for TEM analysis. Runs 139 and 
140 had cut lengths and times that were a quarter of those in Run 136. 
The SEM examination showed that the loading on these filters were light, 
and could be doubled or tripled in order to provide a.desirable loading. 

Also shown in Table 2 are the FAM readings for each run. The FAM 
readings were taken during the same ten minute sample period as the poly
carbonate filter sample. The FAM readings are highly correlated with the 
length of material cut, so that the FAM might be useful in this study as 
an approximate indicator of the loading that might be deposited on the 
polycarbonate filter during a ten minute sample. 

TEM Analysis 

Four filters from the preliminary runs were analyzed to determine 
the amount and type of asbestos structures collected on the polycarbonate 
filters. Table 3 summarizes the results of the initial TEM analysis. 

The first important point shown in Table 3 is the large number of 
matrix type particles deposited on the filters. A matrix is a fiber or 
fibers with one end attached to or hidden by a non-fiber particle, which 
in most cases is larger than the individual fiber component. This in
dicates that the sawing action does not completely release all of the 
asbestos from the cement binder. No size measurements of the non-fiber 
part of the matrices were made. 

The second important point in the table is the large number of chry
sotile structures, which was expected since the asbestos cement sheet 
contains only chrysotile asbestos. Only 3.5% of the structures were pos
itively identified as being non-asbestos. About 65\ of the structures 
were positively identified as being chrysotile asbestos. The remaining 
structures did not have a recognizable electron diffraction pattern be
cause of interference from nearby particles, the fiber was too small or 
thick, or the fiber was not suitably oriented for analysis. The large 
number of ambiguous electron diffraction patterns was due mainly to the 
large number of matrix structures, which interfere with the pattern 
identification. 

The third important point in Table 3 is the asbestos number con
centration. All four filters have very high asbestos fiber concentrations. 
There is a very rough correlation between the amount of material cut and 
the fiber concentration, but even the short cut lengths have a high fiber 
concentration. Thus, only a small amount of material needs to be cut in 
order to generate a high fiber concentration. 
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TABLE 3. SUMMARY OF INITIAL TEM ANALYSIS 

Filter Identification Number 
Parameter 

Operating Conditions 

Cut Length (cm) 

Cut Time (sec) 
Wait Time (sec) 
Sample Time (sec) 
Flow Rate ( 1/rnin) 

Count by Shape of 
Structure 

Fiber 
Bundle 
Cluster 
Matrix 

Count by Type of 
Asbestos 

Chrysotile 
Arnphibole 
Ambiguous 
Not Asbestos 
No Pattern 

Number of Grid Openings 

Asbestos Fiber Concen-
tration (f/cc) 

Asbestos Structure Con-
centration (f/cc) 

107-B-028 

19.4 
450 

60 
600 

1.76 

35 
1 2 

7 
47 

54 
0 

44 
3 
0 

236 

681 

113-A-043 

6.5 
600 

60 
600 

0.63 

55 
4 

10 
32 

81 
0 

16 
2 
2 

4 

259 

475 

116-B-054 116-C-055 

2.9 2.9 
60 60 

600 600 
600 600 

1 • 29 1. 77 

20 38 
0 9 
0 3 

17 69 

22 75 
1 0 
8 40 
5 3 

10 3 

18 85 

34 267 
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Table 4 summarizes the size characteristics of the collected as
bestos structures. For matrix structures, the dimensions are for the 
fiber portion of the particle. Nearly all of the fibers are less than 
five microns in length, the average being about 1.3 microns. The aver
age widths depend on the type of asbestos structure. 

CLEANUP RUNS AND BLANKS 

Several types of cleanup runs and blank runs were made in order to 
document that the response (the TEM analysis of the sample filters) was, 
due to the machining of the sample coupon and not due to background or 
filter contamination. These tests are summarized in Table 5. The con
clusion made was that if the FAM reports less than 0.1 fiber/cc that the 
TEM result will be less than 0.4 fibers/grid opening. Further, it ap
pears that this is the result of low grade filter contamination. That 
is, the unused filters are slightly contaminated with asbestos fibers 
and that the experimental apparatus adds nothing to that contamination. 
This background is significant only in comparison to the results obtained 
for the drilling of millboard. The background accounts for approximate
ly 4.0% of the total response observed during these experiments. 

The question of how to account for the background counts was consi
dered and a decision was made to ignore it. Subtracting blank values 
generated in association with each individual set of experiments (the 
last five entries in Table 5) did not seem advisable. The number of fi
bers on a blank appears to be a random number between O and 9. Making 
this subtraction would have unnecessarily increased the dispersion of the 
data. Note that using this procedure would have resulted in subtraction 
of O from the millboard drilling results and relatively small amounts 
from the other results. It would have had no impact on the ranking of 
the various product/operation experiments. Subtracting an average blank 
value from every experiment would have decreased each concentration value 
by approximately the same amount (0.2 to 4%). 

EXPERIMENTAL PARAMETERS 

As was mentioned in Section 4, consistency of experimental parame
ters (i.e., sample flow rate and valid material milled), were desired. 
The results of tests conducted in Phase II and III, as presented in Ta
bles 6 and 7 demonstrate that consistency was in fact, attained. Tests 
145 through 167 conducted in Phase II did not attempt to hold the flow 
rates constant. Beginning with Run Number 169, the A and B positions in 
the filter holder were occupied by Nuclepore® filters; upright in the B 
position, inverted in the A position. Positions C and D were occupied 
by Millipore filters; upright in the D position, inverted in the C posi
tion. For these tests, all Nuclepore® sample volumes were approximate
ly 4950 cc (0.5 1pm); all Millipore® sample volumes were approximately 
17,500 cc (1.7 1pm). 
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TABLE 4. SUMMARY OF SIZE CHARACTERISTICS 

Parameter 107-B-028 
Filter Identification Number 

113-A-043 116-B-054 116-C-055 

Fiber 

Average Widtha 0.09 + 0.04 0.09 + 0.04 0.10 + 0.06 0.09 + 0.06 
(microns) 

Average Length 1 .40 + 1 .1 3 1.03 + 0.83 1.08 + 0.70 1 .86 + 1. 35 
(microns) 

Length/Width 17.3 + 18.1 12.5+8.6 13.7 + 12.0 21.0 + 11.8 
Ratio 

Bundle 

Average Width 0.33 + 0.12 0.45 + 0.13 0 0.49 + 0.34 
(microns) 

Average Length 2.07+1.06 5.47 + 0.74 0 4.27+1.80 
{microns) 

Length/Width 6.8 + 2.6 13.0 + 4.8 0 13.0 + 9.1 
Ratio 

Cluster 

Average Width 0.91 + 1.00 0.55 + 0.70 0 0.83 + 0.91 
(microns) 

Average Length 2.95 + 2.95 2.45 + 1 .34 0 1 .40 + 0.58 
(microns) 

Length/Width 3.8 + 1.4 7.5 + 4.4 0 2.9 + 1 .6 
Ratio 

Matrix 

Average Width ' 0 .,09 + 0.10 0.10 + 0.06 0.16 + 0.17 0.21 + 0.43 
{microns) 

Average Length 0.85 + 0.43 0.96 + 0.64 0.83 + 0.43 1.12+0.95 
(microns) 

Length/Width 9.7 + 6.8 11.3 + 9.1 7.5 + 3.9 10.2 + 9.2 
Ratio 

a Geometric means of lengths and width are more appropriate since the 
particle sizes appear to be log-normally distributed. The differ
ences between the geometric means and arithmetic averages are rela
tively small and do not change conclusions to the overall shapes of 
the various structures. 
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TABLE s. SUMMARY OF BACKGROUND FIBER COUNTS AND CONCENTRATIONS 

Analysis 
Mass TEM FAM 

Asbestos 
Mass Mass Fibers 

Experiment Cleanup Collected Cone. Counted Cone. Cone. 
Number Description (-µg) (mg/m 3 ) (F)a ( f /cc) (f/cc) 

______ b 
11 3-K-051 0 .01 NA o.s NA 

115-C-052 Vacuum & Wash 0.01 o.s 0.4 2.3 

121-A-071 Vacuum 0.01 o.s 

1 22-A-072 Vacuum & Wash 0.03 1 • 5 

142-B-144 Vacuum o.oo 

1 44-B-1 49 Vacuum 0.04 

146-B-154 Vacuum 0.01 

152-B-169 Vacuum & Wash 0.6 7. 1 0.09 

162-B-196 Vacuum & Wash 0.4 4.3 o.oo 

158-B-183 Vacuum 0 o.o 0.02 

______b 
158-K-185 0.3 

1 60-B-190 Vacuum 0.6 6.0 0.06 

162-B-196 Vacuum & Wash 0.4 7. 1 o.oo 

185-A-290 Vacuum 0.9 

190-A-310 Vacuum 0.8 

199-A-346 Vacuum 0.4 

208-A-382 Vacuum 0 

a Fibers per grid opening. 
b These are reagent blanks, i.e., unexposed filters taken from the 

manufacturer's packaging, carbon coated then analyzed. 
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TABLE 6. EXPERIMENTAL PARAMETERS 

Grams Grams Sample Volumes (cc) 
Run Material Asbestos Filter Filter Filter Filter 

Number Material Operation Milled Milled A B C D 

145 AC Sheet Cut-Off Wheel 0.979a 0.343 6,071 11 , 7 27 15,627 0 
1 47 1 • 1 19a 0.392 5,887 11, 81 3 15,231 0 
1 49 1 , 04oa 0.364 5,451 12,062 15,103 0 
1 51 1 • 11 9a 0.392 5,869 11,847 14,119 0 
153 1, 186a 0.415 6,096 12,513 17,315 0 
1 55 1 • 1 19a 0.392 6, 118 12,858 17,601 0 
1 57 1. ,a9a 0.416 5,896 12,664 17,426 0 
159 1 • 1 1 9a 0.392 5,468 12,797 16,975 0 
1 61 1 • 119a 0.392 5,461 12,705 17,117 0 

1 65 AC Sheet Saw 1.293a 0.453 4,513 4,956 4,730 4,951 
1 67 1 • 003a o. 351 4,677 4,937 4,923 4,936 

HiLo-1 1 .085 0.380 4,984 4,981 4,970 4,977 
w 
\0 HiLo-2 1 • 1 09 o. 388 4,950 4,949 4,931 4,946 

169 1.076 0.376 4,950 4,946 17,607 17,624 
170 0.693 0.243 4,949 4,947 17,590 17,627 
171 1 • 31 2 0.459 4,963 4,954 17,640 17,656 
172 0.967 0.338 4,961 4,958 17,590 17,662 
173 1 • 041 0.364 4,949 4,950 17,559 17,608 
174 1 • 143 0.400 4,933 4,925 17,521 17,581 
175 1 .038 0.363 4,964 4,958 17,597 17,646 
176 1 .078 o. 377 4,956 4,954 17,580 17,591 

177 Millboard Saw o. 563 0.436 4,908 4,908 17,507 17,460 
178 0.441 0.342 4,941 4,933 17,617 17,601 
179 o. 691 0.535 4,919 4, 91 3 17,558 17,516 
180 0.606 0.469 4,915 4,906 17,318 17,502 
181 o. 091 0.535 4,921 4,910 17,437 17,505 
182 0.622 0.482 4,922 4,917 17,479 17,485 
183 0.669 0.518 4,940 4,933 17,594 17,540 
184 0.700 0.543 4,912 4,902 17,444 17,484 

(Continued) 



TABLE 6. CONTINUED 

Grams Grams Sample Volumes (cc) 
Run 

Number Material Operation 
Material 

Milled 
Asbestos 

Milled 
Filter 

A 

Filter 
B 

Filter 
C 

Filter 
D 

186 
187 
188 
189 
1 91 
192 
193 
194 

Brakes Grind 1 • 31 0 
1.267 
0.654 
1.503 
1 .077 
1 • 1 18 
0.502 
1. 226 

0.491 
0.475 
0.245 
0.564 
0.404 
0.419 
0. 118 
0.460 

4,925 
4,918 
4,924 
4,920 
4,939 
4,938 
4,043 
4,931 

4,917 
4,914 
4,915 
4,912 
4,937 
4,935 
4,940 
4,931 

17,512 
17,471 
17,474 
17,474 
17,554 
17,539 
17,549 
17,516 

17,555 
17,493 
17,505 
17,496 
17,576 
17,587 
17,582 
17,547 

,,,. 
0 

195 
196 
197 
198 
200 
201 
202 
203 

AC Sheet Drill 1 • 1 07 
1 .029 
0.998 
1 .008 
1 .017 
1 .054 
1 • 01 4 
1 .007 

o. 387 
0.360 
0.349 
0.353 
0.356 
0.369 
0.355 
0.352 

4,955 
4,971 
4,951 
4,951 
4,952 
4,949 
4,961 
4,954 

4,951 
4,965 
4,953 
4,953 
4,950 
4,953 
4,961 
4,953 

17,624 
17,656 
17,596 
17,596 
17,584 
17,585 
17,616 
17, 61 3 

17,618 
17,676 
17,618 
17,615 
17,630 
17,607 
17,676 
17,648 

204 
205 
206 
207 
209 
210 
211 
212 

Millboard Drill 0.238 
0.259 
0.210 
0.293 
0.275 
o. 297 
0.254 
0.221 

0.184 
o. 201 
0.163 
o. 227 
0.213 
0.230 
o. 197 
0. 171 

4,953 
4,950 
4,956 
4,955 
4,946 
4,950 
4,930 
4,951 

4,953 
4,948 
4,959 
4,954 
4,939 
4,948 
4,928 
4,949 

17,592 
17,592 
17,664 
17, 601 
17,563 
17,582 
17,510 
17,574 

17,625 
17,649 
17,681 
17,627 
17,588 
17,600 
17,528 
17,603 

a Mass of material 
material. 

milled was calculated from volume of material milled and the density of the 



TABLE 7. MASS OF ASBESTOS MILLED DURING THE 
VARIOUS MATERIAL/OPERATION EXPERIMENTS 

Number Average Mass Standard 
Material/ of Asbestos Milled Deviation Relative Standarda 
Operation Runs {gm) {gm) Deviation {%) 

AC Sheet 9 0.389 0.023 5.9 
Cut-Off Wheel 

AC Sheet 1 2 0.374 0.055 1 4. 8 
Saw 

Millboard 8 0.483 0.068 1 4. 1 
Saw 

Brakes 8 o. 397 0.146 36.7 
Grind 

AC Sheet 8 0.360 0.012 3.3 
Drill 

Millboard 8 0.198 0.025 1 2. 4 
Drill 

Overall 53 0.368 o.,os 28 .5 

a std devRelative Standard Deviation = X 100 
mean 
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The grams of material milled during all the tests conducted in Phase 
II and III varied from material to material because the asbestos content 
varied. The grams of asbestos milled was held constant, however (Table 
7). The amount of asbestos drilled from the millboard was approximately 
half the amount milled from the other materials by the other operations. 
This was because the millboard tended to form a sizable flashing around 
the edge of the back of the hole. The amount of material ground from the 
brake shoes varied more than we would have liked; this was a difficult 
operation to control. 

PARTICLE STRATIFICATION TESTS 

Early in the development of the experimental procedure the mixing 
inside the glove box was assessed qualitatively by observing the disper
sion of smoke released within the box. The observation was made that the 
small electronics cooling fan provided adequate mixing. Two runs (H/L-1 
and H/L-2) were done to quantify this observation. Two pairs of filters 
were exposed during each of these tests, each pair consisted of one up
right and one inverted filter. One pair of filters was located at the 
standard sampling location (approximately six inches above the operation) 
during each test. The second pair was located five inches above this 
location during Run No. H/L-1. The second pair was located five inches 
below the standard location during Run No. H/L-2. The experimental op
erations were identical and these tests are included with the rest of 
the asbestos cement sheet/saw (toothed blade) experiments. The results 
are summarized in Table 8. Though the individual results are somewhat 
variable, the average fiber concentration does not vary with position. 

As noted, these concentration results are quite variable. The anal
ysis displayed in the four columns at the right of Table 8 provides more 
conclusive information. Log-normal distributions on length and on diam
eter were plotted for all structures, except matrices, whether they were 
identified as being asbestos or not. If the cloud of particles were 
stratified due to settling the size of the particles and the percent of 
large particles should increase at the lower sampling locations. Neither 
of these results occurred, indicating that the particles were not strat
ified. Filter No. 235 appears to have a large percent of long fibers. 
There were just 12 total particles counted on this filter, however, one 
of these was a fiber with dimensions: length= 12.9 microns; diameter= 
0.062 microns. This one anomalous fiber skewed the distribution and re
sulted in the relatively high projected percent of structures longer than 
5 microns. The fiber is termed anomalous because the correlation coeffi
cient (r2 ) for the length distribution on Filter No. 235 was only 0.77. 
The r 2 values for the other seven length distributions ranged from 0.89 
to 0.97 and averaged 0.94. Correlation coefficients for the diameter 
distributions were not nearly so good; they ranged from 0.52 to 0.64 and 
averaged 0.59. These correlations are poor because almost all fibers 
(which comprise approximately 75% of the structures) have a diameter of 
0.062 microns. This point will be discussed in more detail in the sec
tion on comparison between TEM and PCM results. 
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--------------------------------------------

PARTICLE STRATIFICATION TESTS TABLE 8. RESULTS OF 
(ASBESTOS 

Experiment Filter Filter 
Number Number Location Orientation 

H/L-1 230 + 5" Upright 

H/L-1 231 + 5" Inverted 

H/L-1 232 0" Upright 

H/L-1 233 O" Inverted 

H/L-2 234 O" Upright 

,t,. H/L-2 235 O" Inverted 
w 

H/L-2 236 - 5" Upright 

H/L-2 237 - 5" Inverted 

Average at + 5" Position: 

Average at O" Position: 

Average at - 5" Position: 

CEMENT SHEET/CUT OFF 

Asbestos Fiber 
Concentration 

F/cc/gm Asbestos 

381. 7 

300.0 

688.9 

787. 1 

66.9 

43.7 

422.3 

69.4 

340.9 

396. 7 

245.9 

WHEEL) 

All Structures Except Matrices 
Length 

Geomet. % 

Mean µ > 5 

0.74 0.16 

0.88 3.3 

0.85 1 • 2 

0.74 0.54 

0.63 0.02 

0.77 11 • 2 

o. 77 0. 91 

0.96 1 • 39 

0.81 1 • 7 3 

0.75 3.24 

0.86 1.15 

Diameter 
Geomet. % 

Mean µ > o. 3 

0.082 6. 1 

0.090 7.6 

0.088 8.7 

0.086 4.2 

0.070 1 • 2 

o. 081 7.0 

0.084 3.8 

o. 081 4.8 

0.086 6.9 

0.081 5.3 

0.083 4.3 



FILTER ORIENTATION TESTS 

One objective was to test whether filter orientation had an effect 
on the -measured concentration of fibers. This was done by sampling 
pairs of filters one with the filter surface upright and one with the 
filter surface inverted. The material used was asbestos cement sheet, 
the operation was sawing (toothed blade). A total of seven such pairs 
of filters were analyzed. (Thirty-five more inverted filters were col
lected and carbon coated but not analyzed because funding was not avail
able. These filters are in storage and can be analyzed in the future if 
it becomes desirable to do so.) Two tests of the difference between the 
concentrations measured by the upright and the concentrations measured 
by the inverted filters are shown in Table 9. The first tests the aver
age concentration by the inverted filter against the average concentra
tion ·by'the upright filters that were exposed simultaneously with them. 
The second tests the inverted filters against all upright filters ex
posed during the sawing of asbestos cement sheet with the toothed blade. 
In neither case can we reject the hypothesis that the concentration mea
sured by the inverted filters is less than or equal to the concentration 
measured with the upright filter at the 95% confidence level. Table 10 
demonstrates that we must accept the hyp:,thesis that the difference be
tween the paired data average is zero. 

REPRODUCIBILITY 

After assembly of the glove box and machining apparatus but before 
initiation of the fiber release potential index runs, a series of ten iden
tical experiments were done to assess the reproducibility of the entire 
procedure. Experimentally, these runs consisted of cutting an asbestos 
cement sheet with the masonry cut-off wheel. These runs were done before 
weighing of the coupons was incorporated into the experimental protocol 
so the weight of material milled was calculated from the density of the 
material and the volume of the cut. The results, Table 11, demonstrated 
that the procedure is reproducible. One of the ten runs (143-B-146) was 
reported to be too heavily loaded with particles to be analyzed accurately 
by TEM. In fact, the analyst reported that all of the filters were more 
heavily loaded than he would have liked them to be. The reproducibility 
of the nine runs for which analysis was possible is good. Even had the 
tenth value been twice as high as the highest reported value the relative 
standard deviation would have been less than 50%. Therefore, it was con
cluded that the procedure is reproducible and the work proceeded to de
velopment of the fiber release potential index. 

ASBESTOS FIBER RELEASE POTENTIAL INDEX 

After gaining assurance that the technique was reproducible, the 
experimental effort turned to development of a fiber release potential 
index. This index was to be a quantitative measure of the propensity of 
asbestos containing materials to release fiberous particles during their 
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TABLE 9. RESULTS OF UPRIGHT VS. INVERTED FILTER EXPERIMENTS 
(UNITS OF ASBESTOS FIBERS/cc/gm ASBESTOS MILLED -
ASBESTOS CEMENT SHEET/SAWING) 

Average Standard Relative Standard 
Filter Orientation Concentration Deviation Deviation 

Inverted 668.3 680.9 101 • 9 

Upright (paired) 361 • 7 196.9 54 .4 

Upright (all runs) 305.4 363.7 119. 1 

Hypothesis: Average Inverted~ Average Upright 

a:: .as 

ta:= .05: -1 • 782 

t: -1 • 144 

Result: Cannot Reject Hypothesis 

Hypothesis: Average Inverted~ Average Upright (all runs) 

a:. .05 

ta:= .05: -1.740 

t: -1 .528 

Result: Cannot Reject Hypothesis 
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TABLE 10. "t" TEST OF PAIRED UPRIGHT/INVERTED RESULTS 
(UNITS: ASBESTOS FIBERS/cc/gm ASBESTOS MILLED) 

Concentration 
Run Number Upright Inverted Difference (U - I) 

165 271 • 7 550 .3 -278.6 

167 236.6 91 4. 3 -677.7 

168 463. 1 201 3. 1 -550.0 

H/L-1+0 688.9 300.0 388. 9 

H/L-2+0 66 .9 43.7 23. 1 

H/L-1+5 381 • 7 787. 1 -405. 4 

H/L-2-5 422.3 69.4 352.9 

Average Difference: -306.8 

Standard Deviation: 673.8 

Relative Standard Deviation: 219.6 

Hypothesis: Average Inverted = Average Upright 

cr: .05 

to: = • 05: 2.447 

t: -1 .205 

Result: Accept Hypothesis 
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----------------------------------------------------------------------------------

TABLE 11. SUMMARY OF RESULTS FOR TEN IDENTICAL RUNS 

Number of 
Cut Cut Wait Sample Flow Sample Fibers Per Asbestos 

Filter Length Time Time Time Rate Volume Grid Opening Fibers /cc/gm 
Identification (cm) (sec) (sec) (sec) (1/min) (L) (#) Asbestos Milled 

__a ____a 
143-B-1 46 2.38 30 600 600 1 • 2 1 2. 0 

145-B-151 2.22 30 600 600 1 • 2 11 • 7 55 1774 

147-B-1 56 2.54 30 600 600 1 • 2 11 • 8 83 2323 

1 49-B-161 2.38 30 615 600 1 • 2 1 2. 1 64 1860 

151-B-166 2.54 30 600 600 1 • 2 11.8 78 2178 

153-B-1 71 2.69 30 600 600 1 • 3 1 2 .5 86 2110 

~ 
-.J 1 55-B-176 2.86 30 600 600 1.3 1 2. 9 50 1415 

157-B-181 2.69 30 605 600 1 • 3 1 2. 7 76 1841 

159-B-187 2.54 30 600 600 1.3 1 2. 8 71 1754 

161-B-193 2.54 30 600 600 1 • 3 1 2. 7 51 1 289 

Average: 1838 

338.6 

RSD: 18.4% 

a Loading too heavy for accurate TEM count. 



subjection to various industrial or commercial machining operations. 
Sawing (with two different types of saw blades), drilling, and grinding 
were selected as the operations to be tested. Asbestos cement sheet 
millboard and brake shoes were the materials chosen. 

The results (Table 12) appear to form the basis for a system for 
ranking various material/operation (M/0) pairs. The t tests for statis
tical differences between the means of the various M/0 pairs, shown in 
Table 13, were for the most part positive. 

There are other differences between the various M/0 pairs in terms 
of the types of structures that they are prone to produce. For example, 
brake shoe grinding produced significantly more bundles and clusters than 
any other operation when all structures are considered (Table 14) and 
when only asbestos structures are considered (Table 15). Sawing asbestos 
cement sheet with the toothed saw blade produced more matrix particles 
than any other operation. Interestingly, the percent of all structures 
that were identified as asbestos is more or less constant and is not well 
correlated with the percent asbestos in the material being milled. This 
probably implies that most of the non-asbestos particles generated during 
the milling operations are larger and settle from the aerosol during the 
ten minute waiting period. This means that the test procedure to a large 
extent segregates the important (asbestos related) portions of the dust 
created during milling from the less important generation of extraneous 
dust. 

Interlaboratory Comparative TEM Results 

Portions of five filters, one from each of the M/0 except the asbes
tos cement/masonry cut-off wheel, were submitted to the U.S. EPA/IERL-Ci 
laboratory for analysis. These samples were handled exactly as all other 
samples except that prior to his sample preparation, the IITRI microscop
ist cut the Nuclepore® filter into pie shaped quarters. He sent one of 
these to the EPA laboratory and prepared his own sample from another. 

The comparative results were not as good as it had hoped they would 
be. This apparently was due to the fact that the EPA microscopist en
countered considerable difficulty in obtaining positive identifications 
for asbestos structures. The data (Table 16) for total fibers and total 
structures compare well for the two analyses; but the totals for asbestos 
fibers and asbestos structures do not, the EPA analysis is routinely lower. 
This trend is apparent in the raw data submitted by the two analysts, the 
EPA analysis contains many more citations of "ambiguous" structures than 
does the !ITRI analysis. There also is some difference in the way the 
two microscopists assign the labels, fiber, bundles, cluster, and matrix 
to the various structures. This is apparent from the fact that the value 
reported for total structures is in close agreement while others, espe
cially matrices do not agree so well. 

Actually, any fiber found on any filter with a diameter less than 
0.25 microns was in all probability an asbestos fiber. It seems that the 
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TABLE 

Material/ 
Operation 

AC Sheet 
Cut-Off Wheel 

Millboard 
Saw 

Brakes 
Grind 

AC Sheet 
Saw 

AC Sheet 
Drill 

Millboard 
Drill 

12. ASBESTOS 

Number 
of Tests 

9 

8 

8 

1 2 

8 

8 

FIBER RELEASE POTENTIAL 

Asbestos Fibers 
per gm Asbestos 

Average Standard 
(f/cc/gm) Deviation 

1838.3 338.6 

646.6 435.2 

465.1 217.3 

305.4 363.7 

282.9 222.6 

105.2 32.0 

INDEX 

per cc 
Milled 

Relative 
Standard 
Deviation 

( % ) 

18.4 

67.3 

46.7 

11 9. 1 

78.7 

30.5 
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TABLE 1 3. RESULTS OF TESTS FOR SIGNIFICANCE OF 
DIFFERENCE BETWEEN MATERIAL/OPERATION PAIRS 

COAC SMB GB SAC DAC 0MB 

COAC Yes Yes Yes Yes Yes 

SMB Yes No Yes Yes Yes 

GB Yes No No No Yes 

SAC Yes Yes No No Yes 

DAC Yes Yes No No Yes 

DMB Yes Yes Yes Yes Yes 

Yes = means statistically different at 95% confidence level 

No = means not statistically different at 95% confidence level 

COAC = asbestos cement sheet/cut-off wheel 

SMB = mil lboard/saw (toothed blade) 

GB = brake shoes/grind 

SAC = asbestos cement sheet/saw ( toothed blade) 

DAC = asbestos cement sheet/drill 

DMB = millboard/dril 1 
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TABLE 14. DISTRIBUTION OF STRUCTURE TYPES GENERATED 
DURING ASBESTOS RELEASE EXPERIMENTS 
(TEM ANALYSIS) 

Fibers Bundles Clusters Matrices 
Operation % % % % 

Cut-Off AC Sheet 76.3 9.5 6.4 7.8 

Saw Mil lboard 77. 2 5.2 12. 3 5.3 

Grind Brakes 63 .2 14. 2 1 8 .8 3.8 

Saw AC Sheet 62.4 12. 4 5.5 18.7 

Drill AC Sheet 82.5 3.8 6. 1 7.5 

Drill Millboard 93.4 o.o 2.5 4. 1 
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TABLE 15, DISTRIBUTION OF ASBESTOS STRUCTURE TYPES 
GENERATED DURING ASBESTOS RELEASE EXPERIMENTS 
( TEM ANALYSIS ) 

Asbestos Structure Distribution 
Percent Percent Percent Percent 

Material/ Asbestos Asbestos Asbestos Asbestos Percent 
Operation Fibers Bundles Clusters Matrices Asbestos 

AC Sheet 52,8 6.7 4.7 5.4 69,7 
Cut-Off Wheel 

Millboard 64,6 4.7 10,2 3.4 83.0 
Saw 

Brakes 45,0 1o. 6 1 3, 9 2.8 72 .4 
Grind 

AC Sheet 49, 3 7.5 4.8 1 3, 6 75,2 
Saw 

AC Sheet 61 ,6 3,4 4,3 8,4 77.7 
Drill 

Millboard 68.5 o.o 1 , 1 4.5 74,2 
Drill 
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TABLE 16. COMPARISON OF EPA AND IITRI RESULTS 
(RESULTS IN OBJECrS/cc/gm ASBESTOS MILLED) 

Material: 
Operation: 

AC Sheet 
Saw 

EPA IITRI 

AC Sheet 
Drill 

EPA IITRI 

Brake Lining 
Grind 

EPA IITRI 

Millboard 
Saw 

EPA IITRI 

Millboard 
Drill 

EPA IITRI 
IITRI 

EPA 

Stan-
dard 
Devia-
tion 

Re lat. 
Stand. 
Devia-
tion 

Asbestos 
Fibers 105. 8 472 .o 76.3 431. 5 71 .4 249.8 43.4 424.6 2.9 17.2 5.86 2.4 40.9 

All 
Fibers 232.8 539 .4 203.5 462.3 124. 9 288. 3 1752.4 498.4 34.6 17.2 1.80 1 • 01 56. 1 

All 
Bundles 63.5 192.6 19. 1 15.4 53.6 32.0 115.9 67.7 o.o o.o 1.30 1.2 94 .8 

V, 
w 

All 
Clusters 

All 
Matrices 

42.3 

95.2 

96.3 

144. 5 

o.o 

6.4 

70. 1 

61 .6 

35.7 

11.9 

83.3 

19.2 

o.o 

391 • 1 

166. 1 

55.4 

o.o 

o.o 

o.o 

o.o 

2.31 

3.22 4.32 134.0 

Total 
Chrysotile 158. 7 664.6 57.2 462.3 95.2 294. 7 29 .o 627.6 2.9 6.9 7.88 8.00 101 .6 

Total 
Amphibole 21 • 2 19.3 19. 1 38. 5 23.8 6.4 29 .o o.o o.o 1o. 3 1.06 

Total 
Asbestos 179.9 684.0 76.3 500.8 119.0 301 • 1 57.9 627.6 2.9 17.2 5.93 3.19 42.4 

Total 
Objects 433.8 972 .9 228 .9 61 6.4 226 .1 422.8 2245.0 787.6 34.6 17.2 1.53 1. 05 68.8 



IITRI analysis was more efficient (75% vs. 15%) at making the positive 
identifications. 

Comparison of TEM to PCM Results 

Millipore filter samples were collected for PCM analysis during all 
M/0 runs except those for sawing of asbestos cement sheet with the cut
off wheel. The results of the PCM analyses were compared to the TEM anal
yses of the Nuclepore® filter samples that were collected simultaneously 
for four of the M/0 experiments. The samples taken for PCM analysis dur
ing the brake shoe/grinding experiments and the inverted Millipore® filter 
samples have been saved but not analyzed because of budgetary restrictions. 

It was first attempte~_~o correlate the PCM result to the total as
bestos fiber result of the' TEM analysis. It was thought that even though 
the TEM is able to discern far smaller and therefore far more fibers than 
the PCM, that there might be some multiplier which could be applied to the 
PCM result to adjust for its lesser sensitivity. The absolute concentra
tion of asbestos fibers by TEM is in column 3 of Table 17 and the concen
trations reported by the PCM analyst are in the last column. Slopes and 
correlation coefficients are shown in Table 18. The correlation between 
the two measurements is decent for the millboard/saw experiment. The 
results for the other experiments are poor: the slopes are negative and 
the correlation coefficients near zero. 

We next tried to correlate all structures (except matrices) found by 
TEM to the PCM result. The correlations were similar to those obtained 
for the asbestos fibers. 

Next, an attempt was made to correlate the total NIOSH fibers (fi
bers larger than 5 microns with an aspect ratio 2. 3.0) actually counted 
by the TEM analyst to the PCM result. Such fibers were seed on only 2 
of the 32 filters analyzed by TEM. The correlation was uniformly poor. 

Next, all structures (again except matrices), asbestos or not, having 
a length greater than 5 microns and an aspect ratio 2. 3.0 reported by the 
TEM were considered. Again, no correlation was found. 

The scatter and the large number of zeros in the TEM data for these 
last two sets implied that the difficulty might lie in the small proba
bility that the infitesimal area actually seen by the TEM might not be 
representative of the total number of large asbestos fibers on the entire 
filter. However, it was felt that there were a sufficient number of par
ticles analyzed by TEM to define the distribution of all asbestos fibers 
(or structures) on the filter. Log-normal distributions were therefore 
plotted for all 32 of these samples. Figure 8 is an example; Appendix 
B contains all of these plots. These plots are excellent. Correlations 
between frequency of occurrence and the logarithm of fiber length ranged 
upward from 0.8 and averaged approximately 0.95. The statistics for these 
plots are summarized in Table 19, the remarkable observation being that 
the geometric mean asbestos fiber length is approximately 0.84 microns and 
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TABLE 17. COMPARISON OF TRANSMISSION ELECTRON MICROSCOPE 
AND PHASE CONTRAST MICROSCOPE (PCM) RESULTS 
(ALL RESULTS IN STRUCTURES/cc) 

(TEM) 

Material/ 
Operation 

Experiment 
Number 

Total 
All 

Asbestos 
Fibers 

Total 
All 

Struc-
turesa 

TEM Results 
Counted 

NIOSH Total 
Asbestos All 

Fibers Structuresa 
> 5 µ > 5 µ 

( IITRI) 
Log-Normal Extrapolated 

Clusters 
Asbestos All and 
Fibers Structuresa Bundles 
> 5 µ > 5 µ > 5 µ 

PCM 
Result 

AC Sheet 
-

Saw 

169 

170 

56.4 

317.4 

1 08. 3 

426.3 

0 

0 

2.3 

4.7 

0.33 

0 

2.5 

0.47 

3.75 

5.55 

0.49 

0.26 

171 164.9 276.0 0 6.7 0.067 7.07 2. 77 2.64 

172 92.9 132 .4 4.64 11 .6 4.85 7.55 1 .66 0.60 

173 63 .1 86.5 0 2.5 0.28 2.23 3.55 o. 72 

Vl 
Vl 

174 

175 

25.0 

17. 1 

47.7 

43. 9 

0 

0 

0 

2.4 

0.065 

0.68 

1 .05 

1.6 

1 .02 

2.26 

0.96 

0.95 

176 1 6 .9 41 .o 0 0 1 • 40 0.58 1 .66 2. 1 5 

AC Sheet 195 71 .6 1 06. 2 0 2.5 0.26 ---- ---- 0 

Drill 196 208.7 271 • 7 0 3.3 0.02 ---- ---- 0 

197 40.3 45.7 0 0 0.14 ---- ---- 0 

198 21 6. 1 281 .6 0 0 0.09 ---- ---- 1 • 19 

200 67.7 89.4 0 0 0.03 ---- ---- 0 

201 30.4 43.2 0 0 0 0.18 ---- 0 

202 27. 1 37.0 0 0 0.03 ---- ---- 0.26 

203 150.8 172. 3 0 2.7 0. 1 5 ---- ---- 0 

(Continued) 



TABLE 17. CONTINUED 

Material/ 
Operation 

Experiment 
Number 

Total 
All 

Asbestos 
Fibers 

Total 
All 

Struc-
turesa 

TEM Results 
Counted 

NIOSH Total 
Asbestos All 

Fibers Structuresa 
> 5 \J > 5 \J 

(!ITRI) 
Log-Normal Extrapolated 

Clusters 
Asbestos All and 

Fibers Structuresa Bundles 
> 5 \J > 5 \J > 5 \J 

PCM 
Result 

Millboard 177 220.5 345.0 3.6 14.2 3.64 1o. 7 10.6 1 • 93 

Saw 178 229.5 285 .1 0 0 0.23 ---- 0.05 2.64 

179 658.9 833.6 0 0 4.68 ---- 0 4. 1 1 

180 548.0 71 4 .8 0 7.9 0.38 ---- 9.3 2.65 

181 42.5 57.5 0 0 0.93 ---- 0.01 1.69 

182 173.7 216.6 0 2.5 1 .03 ---- 1 • 1 1 • 92 

\JI 
O"I 

183 

184 

201 • 1 

360. 2 

271 • 2 

537.5 

0 

0 

6. 1 

1 7 .1 5 

3.52 

0.68 

----

----
4.1 

18 .o 
1 .46 

3.15 

Millboard 204 22.5 37.5 0 0 0 0.0075 ---- 0 

Drill 205 26.4 39.5 0 0 0.042 0.012 ---- 0 

207 20.0 22.5 0 0 0.048 0.036 ---- 0.27 

208 18.0 25.7 0 0 0. 11 2 0.055 ---- 0 

209 32. 1 39. 5 0 0 0.019 0.044 ---- 0 

210 24.0 24.0 0 2.67 1 .01 3 1 • 01 3 ---- 0 

211 1 3. 0 1 3. 0 0 0 0 0 ---- 0 

212 1o. 4 1 3 .o 0 0 1.45 1. 243 ---- 0 

a All structures except matrices. 



TABLE 18. CORRELATION BETWEEN PHASE CONTRAST MICROSCOPE (PCM) RESULTS 
AND TRANSMISSION ELECTRON MICROSCOPE (TEM) RESULTS 

AC Sheet 
Material/Operation Saw 

PCM vs. All Asbestos Fibers 

Slope -20.65 
r2 0.029 

PCM vs. All Structuresa 

Slope -12.83 
r2 0.006 

PCM vs. Counted Structures 
> 5 µ 

Slope -0. 407 
r2 0.008 

PCM vs. Counted Asbestos Fibers 
> 5 µ 

Slope -o .46 
r2 0.056 

PCM vs. Extrapolated Structures 
> 5 µ 

Slope 0.933 
r2 0.078 

PCM vs. Extrapolated Asbestos 
Fibers > 5 µ 

Slope -0. 249 
r2 0.165 

PCM vs. Extrapolated Asbestos 
Clusters and Bundles 
> 5 µ 

Slope -0. 71 
r2 0.165 

a All structures except matrices. 
b Only one of the eight PCM values was> 

AC Sheet 
Drill 

-3 .07 
0 .1 28 

126 .9 
0.28 

-1 .26 
0.13 

-1. 26 
0.126 

-0.013 
0.004 

o. 

Millboard 
Saw 
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Material/ 
Operation r2 

AC Sheet 0.937 
Saw 

Millboard 0.967 
Saw 

AC Sheet 0.946 
Drill 

Vl 
\0 

Millboard 0.903 
Drill 

Brakes 0.950 
Grind 

AC Sheet o. 971 
Cut-Off Wheel 

a From equation of the 
units from the mean. 

TABLE 19. SUMMARY OF LOG-NORMAL PLOTS OF 
TRANSMISSION ELECTRON MICROSCOPE DATA 
(ASBESTOS FIBERS WITH ASPECT RATIO> 

Intercepta 
Average Relative 

Geometric Standard Standard 
Mean (µ) Deviation Deviation (%) Average 

0.988 0.303 30.6 0.682 

0.889 o. 1 20 1 3. 4 o. 722 

0.695 0.059 8.4 0.617 

0.709 0.1 36 19.2 0.821 

0.870 0. 1 41 16.2 0.705 

0.868 o. 041 4.7 0.617 

line: Log L Log (Intercept)+ Z (Slope). Where: 

3.0) 

Slo_e_ea 
Relative 

Standard Standard 
Deviation Deviation (%) 

0. 1 31 19.2 

0.1 44 20.0 

0.105 17.0 

0.444 54. 1 

0. 11 2 15.9 

0.064 10.4 

L fiber length, Z = a 



that it does not vary significantly among the various M/0. It is also in
teresting that the slopes of these lines, except for the millboard drill
ing experiments, are all similar. 

Once these plots (lines of best fit) were available, it was possible 
to calculate the percentage of the total asbestos fibers (and structures) 
that were longer than 5 microns. Multiplying this fraction by the total 
number of structures counted could yield a better estimate of the concen
tration of asbestos fibers (or total structures) than the actual counts. 
This calculation was performed for all structures for two experiments and 
for bundles and clusters for two experiments in addition to the computa
tion for asbestos fibers for all four experiments. The correlations be
tween these computed concentrations and the PCM measured concentrations 
were again very poor. 

The numbers and percentages of asbestos fibers, all structures, and 
asbestos bundles and clusters that project to be longer than 5 microns 
are shown in Table 20. The inescapable conclusion is that almost none 
of the structures generated and measured during these tests are longer 
than 5 microns, that restricting the analysis to those that exceed 5 mi
crons is tantamount to deciding to ignore 99% of all the asbestos fibers 
generated during the machining operation. 

The difficulty in correlating TEM with PCM results appears to be 
caused by the fact that almost all of the structures identified by the 
TEM are smaller than 0.3 microns in diameter. Figure 9, a scatter dia
gram of the logarithm of fiber length vs. the logarithm of fiber diam
eter, illustrates this point. Similar plots for all experiments, except 
sawing of asbestos cement sheet with the cut-off wheel were prepared. 
Only 14 of the 480 structures reported by TEM for the eight sawing 
asbestos cement sheet with the toothed blade were larger than 0.3 microns 
in diameter. When only asbestos fibers are considered the situation is 
even worse. The TEM has sufficient resolution so that any structure 
larger than 0.125 microns in diameter is classified as a bundle or 
cluster. There are by definition almost no TEM fibers larger than 0.125 
microns. This observation led to the attempt (see Tables 17 and 18) to 
correlate the PCM result to the concentration of clusters and bundles 
longer than 5 microns with aspect ratios 2. 3.0. Table 8 contains clues 
as to why this may have failed. In the first place the log-normal dis
tributions on particle diameter are not well correlated because the 
majority (more than 90%) of all fibers have a diameter of 0.0625 microns. 
The large number of small diameter particles weighs down the lower end 
of the distribution. In the second place there is no correlation between 
the fraction of particles longer than 5 microns and the fraction having 
a diameter greater than 0.3 microns. We have arbitrarily chosen 0.3 
microns as the smallest size particle visible with the PCM. It may be 
that 0.2 micron particles are visible to a skilled microscopist but that 
would not change the conclusion that the vast majority of particles 
reported by TEM are not visible with a light microscope. Figure 10 
illustrates the PCM operator's difficulty. This electron photomicrograph 
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TABLE 20. SUMMARY OF LOG-NORMAi, STATISTICS mR FTflF.RS 

(CONSIDER ONI,Y S'rRllCTllRF.S WITH ASPECT RATIO 

AND OTHER 

> 3.0) 

STRUCTllRF.S 

M;,t.,erial/ 

O_pera tion 

No. 
of 

Runs 

Asbestos ---------
Geom" t. 

Mean 
Numbr.r Length 
Found (µ) 

t'ibern 

,. 
> 5 µ 

---

Number 
> 5 µ 

All Stni~tures but Matri,;_,,;---

Geomet.. 
Mean ,.Number Lenqth Numhnr 

Found (µ) > 5 u > 5 u 

Asbestos Bundlen 
Geomet. 

Hean 
Number Lenqth 
Found (µ) 

and 

,. 
> 5 

Clustern 

Number 

µ > 5 U 

AC SheP.t 
Saw 

8 28.6 0.988 2.35 0.67 46.0 1.02 2.57 1.18 6.2 2.23 18,4 1. 1 3 

Mi llboard-----
Saw 

8 61 .9 0.889 0.91 o.56 83.3 ---- ---- ---- 10.4 1 .59 8.4 O.fl7 

O'I ..... 
AC Sheet 
Drill 

8 34.6 o. 61)5 0.12 0.04 44.6 

Mil lboard - ---
Ori ll 

8 8.1 0.70'l 2.40 0.20 10. 5 0.674 1.-19 0.19 

llraken 
Grinrl 

8 42.4 0.0·10 0.96 0.41 

AC Sheet ------
Cut-Off 

Whe"l 

9 6!1.4 0.868 0.29 0.20 

-----
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Figure 1 O. F.lectron photomicrograph of fibers, bundles, and matrix particles -
asbestos cement sheet/saw. 



reveals several structures that are obviously distinct single fibers 
and two larger bundles of fibers. The larger of these two would be seen 
by PCM and labeled a fiber. 

Note that 0.0625 microns is an approximation of the fiber diameter 
that results from the rounding to the nearest 1/16 micron. Precision 
measurements by other researchers indicate that this smallest diameter 
that is regarded as comprising an asbestos fiber lies between 0.03 and 
0.07 microns. 

The total number of fibers counted during the PCM analyses was 
somewhat low; only the filters collected during the millboard sawing 
experiments exceeded the 10 counts/100 fields criteria established by 
NIOSH. This, in itself, is an interesting result. Ten minutes after 
cessation of a shaping operation the PCM analysis shows low levels of 
fibers when in fact the concentration of asbestos fibers is in the hun
dred of fibers per cubic centimeter. Projections of the number of con
centration of clusters and bundles; which are the structures most likely 
to be identified as fibers by a light microscopist, indicate the values 
of their cocnentrations to be over twice the concentrations measured by 
PCM. If structures identified as fibers, almost all of which have such 
small diameters that they are not visible by PCM, are included the error 
increases. Further, other researchers have reported that if TEM counts 
are extended to thousands of particles (from the hundred or so counted 
in these analyses) that more large (>5 microns) structures are found 
than is expected based upon the log-normal distribution of the shorter 
fibers. This again implies that the PCM method, in addition to not de
tecting over 99% of the total asbestos particles in the aerosol has un
derestimated the concentrations of structures it ought to have measured 
by a significant margin. 

It is not surprising that no correlations between asbestos fiber 
counts made by the PCM and TEM methods could be found, this observation 
has been made by numerous investigators. Chatfield (4) observed " ••• an 
optical fiber count made on an environmental sample usually yields a 
definite value, [but] this value is totally unrelated to the presence or 
absence of asbestos." Gibbs and Hwang (5) observed that " ••• fibers 
which are visible in the light microscope represent only a small proportion 
of that fiber count." Hwang and Wang (6) and Yamate (7) have made similar 
observations. Chatfield (4) offers a possible reason why the attempts at 
predicting PCM results from various portions of the TEM data have failed. 
He has observed that the apparent log normality of the fiber size 
distributions breaks down when large numbers of fibers are counted. 

The TEM data contains far more information than the PCM data. It 
seems likely that some subset of the TEM data might correlate with the PCM 
data. We have not yet been able to define that subset, though we know 
that it will not be TEM fibers. It may be that the PCM result is corre
lated with the population of structures having lengths greater than 5 
microns and aspect ratios between 3.0 and 17.0. Placing the upper bound 
on the aspect ratio will eliminate those structures that are too small 
to be seen on the PCM. 
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Rede~osit ~re~ 1,00 Sa Cm Film M2;sr,if1cat1c,r, '.:'(\000 



I l I f,ESE/;f,CII [II~; I II Lil E s TIWL rum: i',N,,L Y:i Is [l;'';l ,) 

H/11l 1)If11J(;l OlUl:Cl J1ATA TAl:t I 0-=°Fll<lf,, l<'-'[1U~H1LE, C=CLLJSllR, M~MAIRIX> 
TAl•I [ f'li[U,l,1HJrirl [1ATE: 31--(tlJG- 02 
·-·- -· ---- ... --· __, - - - - - -·- -·- - -- ---e•_-,= ,::_•:::: = = ,,.., = :::::::_c-:-,:- ,,_.,,,... == ~ = ,:-: ~~ :::_ =:..:: _:: :::_ === = = = =,.., __ _:.,.:.....:. - ~;;_.:.... -

SAHr·Lf COIi[: C065•l'.:,-018 l'i 'J • 3 · 1s, 

Size (Hi<.:rord M.is,; (f"ico!Jrdn,) 
fl rr.i -- - - ---- - ----- -· ---·-· --- -- - -·-- ----- ----- -- -·- -- llo t, /lo 
1)1·11 Ut•J !ilr lherth U1rjth Ler,,lth l,at10 Chr"1solile AmF-h1bol"' f',1111',i,i Asb.;, l·'atl. Y.·-i:_,·, 

I: 0,06:.:! 0,Hl7 5,00 26, I O·, J 5~ 
2 r o. ooo o. 1 ;::5 o. 7:::i 6,0 X 
3 F 0,000 0,062 2,88 46,0 0.0:.03 
·l F 0,000 0,062 ::: • £11 45,0 0.022 
L' F 0,000 0,1:25 1.07 15,0 0,060._, 
6 F 

0 

·0,(h'.>O 0.062 0,62 10,(l 0.005 
/ r 0.000 0.06:: 0, 6:! 10,0 0,005 

--.J u F 0. o,,o 0. 062 o. :,,:., 1::, 0 0,006 
9 F O, (lO(l O. 1 25 ::: . :rn 19,0 O,Olt,°' 10 f O. 000 ,:, • 1 25 1. ~~-; 10,0 X 

11 C O,Ol'.2 0,125 1-~~ 10.0 0.0~5 
L! F O. 000 1). 062 0.56 9. () 0.004 
13 ,· 0. 000 0, 06'.2 0,75 12.0 X 
1 •I F O, c,oo O. 062 3.i..3 ~8.0 0,029 
1~ I 0.000 0,06'.! o.~o 8,0 0.004 
16 r 0.000 0.06:::! o. •14 l,O 0,003 
1i' F O. lh)O O. 062 0,94 t ~., 0 0,007 
I u r 0.000 0.062 o. 75 1 :::! , 0 X 
19 F 0. \ll)l) 0. 06 2 2,81 45·.o 0.0:•2 
:•o I 0, voO 0. 06:.0 0, 6'/ 11, 0 o.oo~ 
:! 1 F 0,000 o.06:::! I • ~it, ~5.0 0,012 ,,..., r 0.(100 0.062 0,69 11.0 0,005 
~J I 0. (,l)O O. 062 0,31 5.0 X 
'.! ·l r 0.000 0.062 0, '/4 15,0 0,007 
__')'..., F 0.000 0.06'..' 0,87 14,0 X 
'..'6 ,. 0,0.:,:::! 0.1:25 0,94 7.5 0,019 
2/ I 0.(1()0 0.062 0,31 6.0 0.003 
:•u 1 0,0()l) 0,06:::! o.~6 9,0 0,004 
:!'i F 0,0()0 (),062 0.6:> 10,0 X 

";-

:... :_ -·:... - - - - - -- - - -- - - - - - ·- -- -- -· - -- -- -· - -- - - -- - -- -- - -- - . - - . - _. - - - -- - -- - -- - -- -· -. -- -... - - - -- -· ... - . ·- -. - -- - - - - - - - - - - -- - - - - - - - - - -- - - - -- - - - - -



-- --- -- ---

I 11 fifSU,ki'I I l t1s ·1 I l ll l [ ~; H:UC TUl,E hNHL l :, I:, 11;, I.~ 
ll'lf•IVII1UAL OIUU.l 11,H,) T,U:I 1: iF=I rr,n,. l:~[:Ullltl.l:, L>U.ll~HI,, M~hAlldXl 
l ,\I:I.E f°fi[f·t,fii,T !OIi 1H1TE: 31-·hUG--u:;: 

~Anr·u. co111_: coc:,:,-1~,-c,1s 

Si:.'.~ (M1i:-roro1 M.:1.:J~ (l··1cos1 a11ol 
iJ 1·d - -- - - - -- -- - -- -- - -· -- - -- -- -- - ---- - - - -- r~ut rfo 
fJ>'-r, r,ti.i st r l•e1•lh IJ1dth Le:11!ltl1 t,al iu Chr'ai~ut1 l.) .=t11o1-h11:>ole f,mt,1 risl,E· r· ~ t t ;,, f\L 0 .i 

30 r 0, 000 o, 06:! 1, 00 16, 1) 0.008 
31 F 0.000 0,0.'.2 0,56 9,0 X 
32 F 0,000 0,062 0,69 11. 0 () • O{)~j 

33 I 0,000 li,062 2,63 42,0 0.021 
J4 C 0. 062 0, t '..'5 1 • ~6 12.5 0,03::0 

1 3::; ~ 0,000 0,125 0,94 0,()3()7. ~-
1 J6 F 0.000 0.062 0.50 0,0 0,00•1 
1 37 (' o.ot,2 o,c;,r::; 3, l '..' 3,6 X 

-.J 0, (100 0, 0.::.2 0,()12-.J 1 3fJ I· 1. ~l\ :!~. () 
1 39 F 0,(\00 O,Ot,2 0. 7:, 12, c, 0,00~ 
I 40 [I 0,()C:,,:0 o. 1:::::; 0, 'l•l /. ~:; X 
1 ·l 1 I t) • (1()(, () • l)~:.> 0. '>'-1 15,\) 0,00/ 
I ·I~: r (1, ,.lC•O t.1.06:..> 1 , 1 -~ lB,\-, :\ 

.lJ ~ O,OOl• 1 ,.0l.~ 0, ·l·l 7,0 0. (J()J 

-14 I ..._,, (>00 (). 0i>:! 0,31 ~,.o 0.002 
4~J I 0, 000 c,, ,,62 o.~o 8,0 0.00-1 
•l~ I l), 0(•0 (), 0,'.,;• 0,31 5. C, 0.00:• 
·1/ I ,) . 000 (i. ,)t-:! 0, ,''.., 1 :::! , 0 0,006 
4 ll f 0 • ll\)l) (\, t'6~ 1, 31 21.0 0.010 
-1 <i I '--'. \HJU (_1 I 1)6:, ,, , 31 5,0 0,01L.' 
'.:,() r 0 000 ij I J /~; :..~ • ]t1 6,3 XI 

'.:.I I 0, 000 (), 06:::! 1 , 8 t '..'9,0 X 
~;:! If ,), ~~1~ (J.l)f;",.! 0 I/,~ 10,0 :( 

~.J I \l. 000 ,) , ,)(,'..' 1, 87 JO,O X 
'.:,-1 f: \) , 0 .:,, :! () . 1t} / :! • l l} 11.;, o. 0.-.,7 
~._, _, f' 0. 062 \l, I 2'.:.. 1 , ii J 1 ~j, 0 o.o:rn ._,..,' I 0, 000 0. ('>62 ().')~ 9.() 0,00•1 

~,i' I 0, ()00 O. ,i62 1.00 16, () X 
L,8 1 ._..,,,,·1: 0 It),'>~ (I I 1~s 10.0 n. o:!~• 

- --- -- -- - ---- ---· ------· --_ - -- ---------- - ------------ ------ - - -- . -- ----- ---------------- -.- -- - - - -- --.-- -- __ -____.., . ----- -- ----- - - ·- -



:< • • • • • • • • • • X • • • • 

... 

X 

_, 
'J 

:::: 
.,, 

.-: 

.,:. 
,: 

,:"' 
I 
I 

• • • • ::,.,· >< • • • • • .. •Y .. •><. •Y.><,..:x -x,x 

-... 
,-~, 
= 
,._. 
'I 
w :.. 

-::, 
0 
(.; 

~ 

! 
' 

,J 

.... 
.l. 

<:: 

"'J 

... 
...) 

::i '":" :J·. 
.,.. ~ 0 ,:. 
0 ·? 0 C 

'J1 -- r--. 
• ' ,'."'J -I 

0 ·.:> 0 

. ..:., ,-:,. ,:., 

·(, 

-

-. 

:, ' 
·-.. 0 
....... 0 

":. - .. . . -
-C, 

-~ 
,1 
Cl 
·., 
z 

' 
I 

,_, ' 
:- ~ 

<t 
%,. 

.:::. 

1' 'ti \1 

.... 

.,) 
'0 

' 
, 
i 

M -,JC:_. C) •~ ,;-1 \I":.- ~J ~ 
~·~-I 

'..~ C:: 0 '.'""') r>- .J1 _. 'T J~ "T f"-... ~--, •:> C.. 
<:"' 

,....; lf -;'J •') 

l.:.J -- :::: 

I 

' 

-=_, 
'::1-"'..J 

-::-
0,. 

,::, 

- .:::> 
.;:: '..~ 

~ 0 

)-.. ,:,. ... J :..., •., :,;·, <;. -1 ~:, :i ... : o,.. ":" :'- u': 
'-1 C, .;'"'.) ·'=! •CJ _. ,"'- :,.; .'•"'I ~·; :,;~ •) ,......, ,:, ~ I'-

=: i."·J O O l'' f ~ I O <) -~ ~ 0 ,:i - •-:> -

--:- ..1 
::- .... I 

-? -

"'I ..,.... ,-= -'t •-: 
i- ~ 

co ~ 
-
-,:, 1 ~ 

C 

;J'j \ I ("' J i'-.. ::"' J ,=., :"' J :· J CJ 'J1 :"' I :"'; r"·I r-.. ;;"'J :"'J C, J1 
("', ,:, ~ o:: ••~ 1.1 ,,) -.r.i •,) r i .-J .:i ") -:) -~ ··) ~~ •"'1 

,:, 0 - ,:, CI (:, 0 C• -::i~•=-,,-:,.· 

,... 

C"J :"'f Ou·. ll l°'J .;1 0 w~ :,,-J 
·.:. ..-I ~:, :--,..,. ·•J ·.:, r'J L..J r--- ;-;
.:,......,:..·1·•·J,:•~:.-..,,i~~ 

'•• 
.c., ..... 

·:; 
,-..... 
,.,.:°J 

.,_ 

_; '""" -, ;-

3 ~ 
...J t 
•:: '-J =~ 
.=i ~ 

.=, j 

,; 

'I 
i: 
.I 
,I 
,1 
II 

";I 
" "II 
,I 

al 
·() 

0 

..J 

.::. 
c:::: 
'.J 

..J 

::: 

-,., ...
,.-i 

'-
-a·., 
-i 

_.;;:i 

::. 

I 

' 

,"'I 
"':! 
.;, 

'...J 

:--

.J-, 

r: ::, c:, ,"j ,.:, :-'J ,:, ,:-, 1 ~ ,=., 0 ~! ::, ~:-,t' ·=· 
·•J -:~ ,:, .j O 11 0 ::, -..:, ·= ;.. - .~ ,:, 

:., C •.:. ,_:, ::i .::, --:, C :, : .:i ,:., .;: ,;. C 

- ..... ;..:,. '_j ..... :.:. ..:... 

,:, ..... ("J ""1 "'T J") •') .•, .-.J ·> ,-:, - (''J 
-.J -~ -,; ·(1 -.) ~ D -,: .., ;-- .... , ; .. ~ .. 

~ 

-:· ~; 
,. J .:, -;~ 

=· ,.:, 

~-,•:o --r -...~ -., - ··) __ ....·"' 

78 



. ., 

X 

>< • • • • • • • • • • • • • • X X 
•..,. •V. 

X .... ., 

<:: 
r 

I 
:c 

_,J 

0 
z 

::, 
-. 

C1 
<! 

• • • • • • • • • • • • • • • • • 

•XXX••••••••X•••• 
", 

,_ .,.. 

1: 
c.; 

11 ' 

• 

-' -= 
"-

.: I = 
:-0 <:: i.. 
C' 
C ~ 
'J I ... 
i:..1..,J 

Oj I 

.,, ! 

~I ,""10 ~Mr-..~,?--
0 ,) .... ~100--00 
0 0000000 

0 oooococ 

-JJ ,., 

0 0 

00 

? 
0 
0 

lt; 
1'-.. 
~ 

~I 
r---
-..: 

:.- :i:. 

i~ 
r.: 

If tJ 

~=! ...
'= w <1:- ' i::: ... -
I- ...: :--, 
L'1 ._ 

<I ~ ,_ ... 
:::::l •-:: 'I 
I- i=, .=_-,_ 1-

'J~ '- -z~ 

II 

a 
"" u 
t: 

~ .... 
+J 1 

I'll 

..:..., 
'l'1 
.: I 

Ill.. 
i::., 
-c, 

3 

- I., 
"-
-i, 
.:;. i 

o~cooooooooocooc:. . . . . . . - . . 
~, r"J C'S i"-,,. ~, ~ 0 --C -.0 ~, C o,.. ~, C': ....:,i ~l ~ 
.-. -4 C"! - """' ~ - M \l --0 

~ -1)("1 ~ - ~, ~, Jj :"'- ~ r-: 0 !"'l1=,,.., ,.,.,0- -,..., '° ~ ,"l C"I ~; ~ -<l "' 0 ..~.;:. ' . . . . . . . . 
0 .... o 0 C ... .... 00 0 C - C· ~I .... ,.., ::, 

:-1 1.11 C-1 r1 r1 C-1 r-1 u1 r, C"·, r: rl _... , r: r'·J ("J r: 
,'.) r1 --") ,'.) - -,'.)("j ,'.) -1) ,'.) ,'.) ,'.) -Q •lj~ .....J 

0 .... :-, 0 ,::, r-1 C .... 0 0 ,:, 0 0 0 00 C:· . . . . 
0 cc 0 0 0 ,:; 0 ,:, .-:, -:,·- 0 0 0 -~· ,:, 

0 ('I,:' I C· 0 r1 .:, .:::, ,.:_i .:, ,::,·=- 0 0 0 :.1 -? 
,:, -<J -1) 0 ,:, -<l 0 0 0 0 rl 0 ,-:, ,:; 0 
c:, ,::, 0 0 0 0 0 0 0 0 ,) 0 " C C v . . . . . ,_ 
0 0 0 0 0 0 C 0 0 0 -:. 0 0 ,:, 00 

;1 

;.. 
:r, 
0 

u.. 

~ 
IT}
.C 

ii 

~ 
:i 

r ·, 

·o 

.. .., -- ~ 

'-:,~I 
;.. ..:. 
::;Cl 

~ o,,. 0 - C' J M ~ a~ --0 :" ·J'l -,... 0 - t I ,-, ~ 
-c~~"'"'-,..~~~~-,..o~ooo- ....-------------
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JI I r,E~~[hfWII Itl'.>TITUlE: swucrtmE MIALYi:1~~ 11Alit 

SINGIE SAMPLE SUMMARY TABLES 
UnMPLE CODE: C06~4~-018 TABLE PREPAR~TION DATE: 31-AUG-02 

-- - - --· -- - - - --- -- - - - - - - - - --·-------------.. ------- ·- -- -. -- - -- ----- - -·------ -· ---- -- - -- - - - - -- - - -- - -- - - -- ·--- -· - --- -- - -- -- - -- -

Aerosol ObJPCt f:011r,t And Calculated Ol.lJect Ma:s Che, r.:.ic t.c·t· i ·., L l cc. 
- -- -- ·------ - -- - - - - -··-· ---------- ----- - - - - - . - - - - -. - - - - -.-- - .. -- -- -- -- - ·- ------·-- - ---

N•Jn,ber Mas;, Ave1'-.:J.~t..' 
Actual Cpr1ct.~r,. Cone-en, Averuse Avera'1e L er,:J ti1 

Ob.iect Ob--iect <Nun.her ( F' l C' 0 <J r il Ill Width Ler,~th To Width 
i·;t r1Jc tu re TYPe Cour1t r·er Cu M) f·e r· Cu Ml (M1c1·on) (Mic nm> [\,;,l 1,-, 

--------- -- -- -- - - - - - -- ------- - - -· -- - -- - -- -- -· - - - - -·- - - -- .. -- -- -- -- - - - -- -- - - - -- - - . - --- ---

Fiber Chrysotile 53. 1304249, 9:!14, 2 0,07 J 0, 02 1,10 .I: 0.81 It,, i' 1 ·U:::'.6C' 
AmPh1bole o. 0, 0,0 0,00 .l 0,00 0,00 J 0,()0 .0,00 l (' • O•) 

Other :?:? • 333839, 0,0[1 l (),07 1 , 11 l O,fltl 15. f.~ ll:'-,71 
---- --- ------ ··------

A11 Fiber 75, 113008i::. 0,07 ! 0,04 1 , 10 l 0,03 16, •10 H =', .::· 1 

[,ur,dl e Chr~sotile 7, 10.',22~', ::,57/, 1 0, 19 J 0, Oi' 1.11 l: I, ~4 ? • /6 t e, 1 l 
Amr-hi bole 0, o. 0,0 0. (1() J 0, Ol) 0,00 l (• ,00 0,00 t '·' • 0(.)
Olht-r 6, 910-1/, 0,26 l o.u. 1 . ~.. -6 l 1 , I J 6. ~,:{ J 3. 

------- -- - -----· ----
ai 0 ,. -, 
0 

A11 V•1r1d 1 t> 13, 19/2<".-9, 0, 2~! !: 0, 12 1, 64 J I, 31 l 6. "37 

Li11·_;t.:-•r Chr'J:oot1le ".J • 7~,8 '-~, 2-ILI,/ O,U, I (),08 1, 29 i () • .1\4 9•, •l\J l 4, 76 
,)nap il I (.o0 1 t? o. 0, o.o (),00 l ii, O\.• 0,00 l: 0, (10 0. (1\.) i l), 00 

OlhPr 6, •no-11. 0,05 -1 0, t,3 ~· • ~, :> J l • ·l / J. (/l.J l 3. :!3 
---· - ----- -- --•-·------ -

i'll I Cl •1st er 11 , 166')~~0. 0. ~-.., i 0. ~Jtt 1 , 9t. I. t . :!~.. 6 I t\~j l ,1, 75 

rl., l r 1 : : Chr•.;~,ot 1 le 2, .rn349. : 1 79:~3. ~, 0,09 l 0,0-l 1 , 19 i o.no 1 2 , 0 ,_) 2,83-
AmFh1bole o. 0, \.). 0 (.). ()(\ t (),00 (), 00 l 0,01> 0,00 t () '(•O 
lither 3. 455~!4 I 0,50 l 0 • I,::; 1,04 t 0, l~• ,, • \,,'·1 I •I, -l 7 

-------- -- ---- ------··----
All Mutr1:: 

... 

.J. 7~07 ..~, 0, 3-l t (). ~ 1 1 , 10 l. 0 • l'.:i l, 7 ., I: 5, 1 9 

!3.;mi--le Colla?ct10r, ar,d r·re~·arc1t1oro fie.St,, r, r 1 (I [1 a t a 

Al r Vol 11me 1,00 Cu M Gr1rl ID: 052182/A-4 
flep,,s1t Art>a 1,00 So Cm lr,dn•1dual Gr1rJ Or--er,ir,g 0, 0(>006-'> S,1 Cna 
Ashed Area 1,00 s~ rru N1.1n,ti,•1· r.,f Ur1d III-Pn11·1•ls 

l,etJei--os1t ArPa 1,00 s~ Cm F1lna Ma~n1f1calion 20000 

http:U:::'.6C


00 

Ill l,ES[Af.:Ctl lNSfITUI[ STf.;UC-IUR[ All,,LYf;Jf; Lo,H,·, 
HHtlVlf•lJAL OlcJt::Cl L1ATA lAlfU. <F~FH<Ef,, l<=l:llrlfil[, f>C:LllSTLR, M~Mhlf,IX) 
TAl:L[ r·Rff·hRATION Jl1H[! 31-AlJG-02 
.____ ---- --· - -- - ----- ----- ------- ------- --- ---- - - ------- ----- ----- - --- - --·---- -- ---- ·. ------ ----. -- . ------- -- --- - ----. - -· -- -- - -- - - -- - - - = = 

SAMPLE CODE: C06545-018A («.on\.)1'·-il· B • '"' 

~) l ::e (Micron) t1dSS if•1co"-'1 am)--- ------- _____________.. ____G rd -------------------- ----- Not rfo 
0Pr, llb.J Glr li~F-lh Width Lerosth l,.3li o Chr~~otil'" h111,h1t1,,le Ami:> i •j ,'\sl->P l'co l L X l/c0•.; 

- --·- ···-- -- - --- - - - - - -- -- - -- -

1 1 f 0.000 0.062 0,5() El.O 0,004 
1 2 F 0,000 0,062 0,94 15, 0 X 
1 3 F 0,000 0,062 0,75 12,0 0,006 

4 f 0,000 0,062 1, 01 29,0 0,014 
5 f- 0,000 0.062 1,38 22,0 0, 011 
6 r 0,000 0,125 0,94 7.5 0,030 
7 ll 0,062 0, 125 2 .~jO 20,0 · 0,051 

1 {l r o.ouo 0,062 0,94 1~,. 0 0,007 
1 9 M 0,625 0,062 0,62 10,0 0,063 
l 10 C 0, (162 0, 1El7 0,7::-; 4,0 0,023 
l 11 r 0.000 0,062 0,94 15,0 0,007 
1 12 i: 0,062 0,187 2, 19 1 1 , :; (),067

1 ,.)L"1 13 r 0.000 0.062 ~o.o 0.010.---· 
l'l t 0,0(10 0,06'..' 0, '1·1 15,0 0,007 
1~. I l),1.)()1.) 0,06:.! l . l'i 2?.0 0,013 
16 I 0, 000 fr, 06:.! 1. ~o 24,0 0,012 
17 r 0, c,oo 1), 062 o.~..'> 'i,0 0,004 
1tl F ,'). 01.)C, O. 062 0. 9-l 15. ,) 0,007 
1Y I \I, lll•O 1), 06~ o.~o 8. () 0,()04 
.!0 .- 0.000 0,062 1, 01 30,0 0, 01 ~; 
21 ,- 0,000 0,06::> 2.00 32, l) X ,,,. 

I 0, 1,(),) (,. 062 0. {,•J 11, 0 0 ,OO~i 
:~ :!, I ,) • •.)i"',V 0. Of,'.! (), i':..i L!,0 o.006 
:_, •I C o.o~-• 2 v.1::.!~, 1.:w 11, 0 0, 02l) 
:!~; F 0,000 (),06'..' 1, 00 1t,, 0 (I, (108 
:~,, ti O,b:!5 0.125 3.::..o :w.o (J, 7 11 
:!i' F O,Oi10 O,Ol::> o. :;:; 12,0 0,006 

1 ::u I V, (IVl) (), 06:! l • .S] :.!6,0 0,013 
l :!'I M 0. t.:!~ 0, 1 :!!.J 1. jO 12, 0 0,305 



I I f m.::L t',fit.11 I,, .. f I I 1111· •. I I ,p, .. I If ,·I '.r-1 ... .i ... ;1,, f;, 

I ,'If.I J '·' l f1tH1l 11[: II l 1 (I,', ·1,, I i'.ol:1.1 ( F- I I !-'I. I• .. B O 1:<1 ;u DL ~ • C::.cu1~rr·,,.. t1 HATR l Y. .' 
f ,1!CI.[ 1·1,EJ·,1f•:h I I fJrl 11,, i E: .• 1 · r ,l 1(3 · I:.' 

- -·-- --= _; -· . .: ~- :: :~ =.:.. -- - -- =- -- .=~ ....: ~ 

~:,~t1~·L[ l. ()(1( ; co.~. :.4~~, -.-) t BA 

~; \ :· t·· \MIC r,,r, I M2,a:. •I' 1 ,_·p ·: .- 0 1.1' 

l; I' ,j - - - -· - - - - ---·-- - ·-·--- 1 1,·,I ,J,, ,.0:-n lJb.J ~.: I r fr.~,;c 1.h lJ1dth Len,: li1 f\3l 1r- I ;-, f ._, :· l' t J I .... t'1u11 i,1 j_-.._-,J •· t1mb 1 ··s t·I _(,,, 1· ,l_ I ' 
-- - - -·- - --

1 30 f: 1.). \)b..? IJ • 31 :! .!, • O(; I 2, •I x 
1 Si I t). ,J(,O ,) • ()/.::? 1 ,.H .'l ,,-i ,.., • 0 I ,., 

1 32 r 0. ,-,,~,•.) V • (,(,:! (,. 3·1 ,:, '(, X 
1 33 r \~I Io,:,,) (', l ~~, ,:, • 9~l ? • :; ,).().(0I 

.H r •.} • ,·., 1•'_) i) • \)(,:! ,,, :.-•_·, 1 ~! • ,,) ,,) .-.),),•, 

'~ ~-. I ,\,,'11,1,1 l.-l I ('ti~ ,,- I ili I •I ,\1 ,; I c,,-,? 
·'·'.> l ti,(_, ... .-- \I I I t-:: 1 

I ) I ( ' • ~ .L.·. \!. \l l ':' 
_.. , l ~ i • () ,' .. ' ... ~·~,) 'L .~ '..., .. ',_,_:,\·, 

., ....,.,L.,I. ' .. '',:,~ I • • .' ~ • ~~ .') 1) I J .: • 
-. ,, , ......:,·, rl I ' " • ~ J : ) I'/ .' ,\' •·' .. ·-. '~,I I I .. 

CXl ,,,) ,,,
N I ' ",,_,,_, 0, I::::, 2,63 .'1 •\' .'. I , _I 

·l 1 l 0,062 1, 2':.i0 2.so .· .,·. ')( 

[J' F , . .ooo o. oo;• 0,94 l ~; , " ,_' ' ~ ·' \ ' 
4 . F 0-000 () 062 I . "•, ; ... • •J 'l • "08 
{14 i" 0,000 0. J 25 0,87 7.0 ". 028 
q'.' F 0.000 0.062 0.37 (). 0 )( 

46 F 0.000 0,062 I ,06 17,0 ••.11118 
4 .' F 0-000 0.062 (l,75 12,0 0,006 
•l!:t F 0.000 0,062 I, 25 20.0 ,.,.o, ,, 
I,,. n 0,937 o. 437 I, 25 '2. 9 )( 

',(I l 0,062 0,37$ I 13 3,0 ')( 

IOI al Hass 'f· lo ,._,r th '. 6.092 0.000 
Iola I Co• 11 o1 42. 0. "?, p . o. 

(To provide the reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) \ - - . . . , 
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111 r,ESU1r,r11 Ttl!-1 I ILITr !,Tl,ll(flll-:r 

:,TNl,I L ::.:i'\rir"IE :3UMr-oM,'r fAlrL I :, 
'.3i',Ml'LL COlrC: ! C<.'•,:,'.,-l~i--01 tlA 

---------- ··----- ----------·------ ----

.-,w,1 ,~,T':, c,,n,·, 

T,\l,L[ r·m:1·(11,hTlON Jt,11[: ]1-MJl~--n.:> 
~~ .-.:::::-. :..:!".-=---- --:..:__-·:_ :.;;_ ---- .- .:: 

Aerosol ObJr>l't C,,,Jr,t tmd Calcul.:ilc•.J tthJPC-l tli',;s 1.'hzir-c1ct,•r1st.1r:'; 

Ob.i;:,c-t 
~.t r•.rctur,· r~•pp 

Act•J2 l 
IH:,cH'Cl 
Cour,t 

N• inoi::>(: r 
ror,cer,. 
1N1.1111her 
r-er Cu 11> 

M~ ~-~ 
t:tl(lf"''(_'n• 

( f' I CO '-l I'.~ n, 

F'er t:11 r1i 

.-)Vt: l'r:>.:S~ 
l,Ji d l h 
i ti 1 L' r,_,r, i 

(PIP f ~ :JP 

I. pr,.-J th 
~ Mi C l°L)l"1) 

t) \' (~ I c.: .:Ji_.. 

Ltit 1'.1 th 
To ~J 1 •.it. i, 
I,,, l, I 'I 

f iLJer ChrY<cr,t1 le 
f'IIIIPh 1 bn le 
()ti.er 

30, 
0, 
4' 

-l~~~J~!,Z:~j I 

0, 
60t,•/D, 

4~~• .4 
0,0 

0,01 • o.o~ 
0,00} 0,00 
0,06 l 0,00 

1, (H 
0,0() 
0,Y'.' 

() ' 7 
0. (• 
(). / 

l ~; . i <:, ~ 6 , , 9 
(,,,,() } o.oo 

I -1 •._.'., 1 ! 2, 2-

All F1b,:,r 34, ~1 l ~~(.,']3 I o, 07 t o, o:., 1,C,:! 0. <1:> 1 '.,, i I t ~-, 2 _ 

l<ur,rJ le Chry·;;ot1 le 
A111;-h1L,ole 
fJth,,•r 

1 ' 
o. 
1 • 

t51l5, 
o . 

1 :Cd/'.·,. 

770.6 
o.o 

0, I:.! 
0. ()(I 

0, :~ 1 

J 0, O(, 
(),()() 

0,00 

2,50 
0,00 
3, OC 

l 
-1. 

f: 

0,00 
0,00 
1,._), •)U 

..!•) • ') () 
(). ,_,(• 

l .-, ' -I'~) 

o.oo 
0,00 
O,QD 

CX) 
w 

ttl 1 (<ur,r.i 1.::· ~. .1034'/, (), '."'~! l il, U ) 'J q (),9/ Ii,. ~() 5 ,3·· 

Cl •J=' t er Chr~sot11~ 
ArnFh1hnle 
tlti, .. ,. 

'-~. 

(t. 

~l • 

'i l 0-l --', 
0. 

10.'.4',', 

•l 4 ~.q, l 
il,O 

. \\. :' ~. 
,:•,<•(• 
(),(_l{ 

J 
L 
1 

\). J e 
O,<J(, 
(),{,-:: 

I • 16 
0, Oo 
1,lll 

J 
t 
} 

O, '.,<) 

,_,, 11\, 

0,9:-' 

~l o ~--~ 1 
(l • (It> 

'L 31 
o.o 
o. 7[ 

,1 I 1 C l •J:; t '-' r !I. 1 :.> 1 :~~,'6, O , 4 0 I. 0 , .-~ G I • :~ ._., 0. /,<,• ~-.. ,--,,~, 3 ,9-

Mulr1:: Chr•!cC.t. 1 le 
,)11,1 h I loo l 0 

Olhc•r 

,.·-·· 
1) • 

1 ' 

/5[l"J 

1~,17 

IJ:!•l~i:!, l 
(l,0 

0. I~, 
(l. 00 
Co , 4 ·1 

I 
J 
l 

O. 0? 
(), r,,_1 
O , 00 

:>. ()(J 

.. ,.c,o 
'"\ [~I ..... • 

l 
} 

l , O'; 
(.• • <)0 
0, 00 

,~, ..-, .. ) 
~) • () ...., 
'.'., :,:,:, 

t 
1 
t 

8,66' 
..._, . -: 
0, 00 

(111 M.=.t I 1 ·· t.,, ?10-1/, ()' '.!0 1_; , 1 ·I I ,'-''_--j I , O •I LL 4~; 9,J4 

f3an.r..,1c.• ('ollPrt1(.lr, 3r,d f·'rps,.;:1•;~t1or, f1utcJ l; r· i rJ l"I,, t.;_, 

f'1 l r lJf, 1 un,e 
)lt!f n~ 1 l (l r e::i 
1) ~,1 .. ,,j hr r·-c-, 
••:Pdflf•O c. 1 t /1 f' f} c~ 

t I \o\_J 

1 •'.'\" 
I., ,Q 

1 ' ,_)1' 

t.:•J 
~-;n 
•;o 

'3(l 

11 
Cn, 
f'n. 

I~ r11 

f; r 1 d l ("I : () ::, ;: 1 I I'.-' -' i'\ ·- ·I 
l111i1v1d11,-1J f~rid fJ:=£tr11r,-1 
r~•J11,b.-,r or 1;1·\.-J 1J1p1,i1,,::, 

1"1 Im M.1•:1,11 icdt11.•1, 

-

(),().,)(h)66 
1 

:!•( ..~-() 

•;,1 f'11, 

(To provide the reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) 



1 ll RU;EAl~CII l/1!:.flTUTE Slf.:UCllJf,E MlALYGJS (1,)T(i 

JNl1Jl)If1UAL (Jl<.IL(T [IAfA TAfilE (l=f-llllf,, 11~1:u~mu, c~c.LUSfH,, M~MfilldX) 
T,)Hl.E f•f.:Lh)f,i'lfl(Jtl LlhlE: Jl··Allfi--u:..' 

SAM1·1 E f'(lf1[: C06:::..-l::.0-019 1'-tC, • a ~I'- I 

G1;.:;; (h1c1'nr,> /-1 i3 s s ( f-' i co <tr ,1 n, l 
u1· 1J ··-------- - -------····- --- -- - ·- ----- · ·······---··----- - Not No 
th---r, Ob., [>ti' [1e•·lh W1oth [..,ngth r,at10 Chr',j~ol1lc An,r·l11t>ole Ambi,1 ,1sb~ f·,d. l X- I,.:·_, 

I 0, v(,0 ,>, Ot.2 2, 06 33,0 X,,
1 [I l).062 0,125 O,l.:! 5.0 0,013 
1 3 f 0,000 0,062 0,62 10, (, 0,005 
1 4 I 0,000 0,062 0, i>l. 10.0 0,005..1 .., C 0. Ot\:? 0, 6:!5 O,Y-1 1, 5 0, 0•75 
1 6 LI 0,06:! 0.125 0.50 4,0 X 
1 l F 0, 0,)0 0, 062 0,94 15,0 0,007 

, ~,1 0 F 0,000 0,062 0 ,..,.., 'I, 0 X 
CX) 

') (I, O(,c) 0, 062 
~ f 2.~16 41.0 o.o:w 

10 .. l), (,00 IJ, 06:! 3,50 ::..6.0 0,028 
11 F 0, 000 \). 06:! o. 7'::, 12,0 0,006 
1:.! C (l, C•i,2 0, 12~ 0. /~·, 6.() X 
13 M 0, 1:."::, 0, 06:> o. ~;o fJ. 0 0.010 

... ,:'14 r U 1 (l(•CI O, 062 1 ....... , 20.0 0,010 
J ~. ~ 0, 0110 (l, Ot,.:> 3,-1-1 55.0 0,027 
16 0.000 0,0.:,2 0,•1-1 7,0 0,003I . 

1/ ~ <1, ,ioo 0. 1:!~, J ......., X-.~- JO.() 
Hl ~ (',.(H'(J O.Oi,2 0. i1~ 10.0 o. 00~, 
19 r 0,00•) \},06~ 0, '14 15,0 l), Ch)/ 

20 .. 0, 11ll•) u, 06:1 0, 7~; 12,0 X 
1 :_, 1 LI o. o~~ •J. 125 1, /~i 14,0 X -, ....1 F 0.000 0.06:> 0,50 o.o 0,004 

:•] u o.o.~.! 0.125 2, l,3 21.0 0,053 
:~ •I u (), 062 0, l 2~ 0,94 /,5 0,01'1 
-,~__, 

f 0,0(•0 0,062 0,31 ~; .o X 
A L":.!6 ,, (),(),~2 0.6~5 2,81 .,,.., 0,286 

27 r o . 1;00 o. 062 1 ....._..," 20, 0 X 
28 r 0,000 0,06:_> 0, ~JO u.o X 
:!'I 0,000 0,125 1, 1 •1 9.5 0,030 

------- ------- - --- .. - ----------~---- ----------·----------------------------------=~~-======~~=-·--=~~===:== 



------ ------- ----------- - --

Ill l!ESU,r,r:11 HISTITllT[ STJ,llCIUfiF ,1NHl'(~;rs Ll,)T(l 

l11L1IVI11L1,)l. OIU[Cl l11)Tt"1 TAl:l.E <F=fJlc[I,, 1:1°-l:lltll•l.E, C=CLlJSIU,, 11=Ml'lTRlX> 
liilcL[ f'l!~f·Af,AllOrl [1r1tE: Jl-i',llli tl:! 

SAm·u·_ COIi[: C:Oc,5-15- 019 

Size (11lcror,) Mas~ <f· i1·os riin.) 
brd - - - - - - - - - - - . - -- -- - . - - - - - - - - - -- -- ·- - -- -- ·- - -- -- -. -- Not No 
OF " Ob,, ~it r [IL•t·lh IJ1dlh Ler,slh r<atin Chr!c,sc,lilr- l'lm1•h1bole 1)mb 1"' f1~t'L' 1·alt X (\ci':I 

L' • ')l JO C 0. Ut-~ •• ~50 ...J. {j.._ 4. ~; l, 143 
l .31 f 0, 000 0 , Oc,2 0,69 11.0 0,00'.:. 
I 3:.' F 0,(,()\) 0,062 0,-14 7,0 O,OOJ 
1 J3 F 0,000 0,062 0,81 t 3, 0 ll , 006 

;54 C o. o.~2 o. 312 0.7~ 2 , 4 X 
3~. F 0,000 0,062 0,6:! 10.0 o.oo::, 
36 M 0,937 (),062 O. ~,O B,O X 

OJ 1 :{/ F tl, C,00 0, 125 1.~5 10, 0 0 ,0•10 
lJ1 I :rn F (),()()0 0,062 5 • 6:~ '10,0 (l,04~, 

1 --,~-J'i /'I ,),•131 0.062 ......, 20,0 0. 190 
40 f 0,000 0,062 0,62 10.0 0,005 
•I I I 0.,-•00 0,062 1, 06 17, <> 0, lhHl,, ... ~--·12 0, 0.',2 0, L•~; 0, i,9 ... ,.u 0,01'1 
-1J I O,C,(10 tl,0.',2 0,31 ~;. 0 0,002 
4•1 I 0, (•00 o, ,)62 1, 44 2:LO 0,011 
.1::, I 11, OOtl (), (162 1, Ov 16. (J 0.000 
,16 F o, ,,,,o 0, 062 (). ~c, 9.0 0, (,0,1 
•I/ ~ 0, 0(10 il, Ot,2 0. c.'.! 10,0 o, oo~. 

J --,c.-,111 I.' o.vc,...! i•,i.2~ • - .J ~.o X 
-1':o' I 0 I ()(,o \i I\)~:! 0,,1,1 ?,O 0. 0,,:5 
~;o ti O, 7'..,0 (), 01,'.! o, ~;o 0,0 (),061 
'.,I ~ O. (ii>O o . 06'.! 0.6:! 10,0 0,005 
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(),(1/,2 

-1, l;t 
().7~ 
1.2~ 

11.0 
4. 0 

::v. () 0.010 

X 
X 

1 6Y le 0 t 06~! 0 I 1.2~ ll,6:::' 5.0 (),013 
1 i'(I I (), ij(>(I \I, \ :•~, O.b:! ~.o 0,020 
I ·; 1 M (l ,750 1) ,i.•l:..' o.:-,o IJ,O :.. 

J'.~ I (_) • l)IJ() (), ().,:',2 1, ll I 30,0 (),01'.:. 
/3 I 0 I (J\_)t) 0 I\_),,:\:~ 0, 3 1 ~,. () (), ()02 
,' 4 I \), ,·•\\•_- \), 1 U I 0.9-1 ~.o X 
-,....-, I (). (>()<_) 1). (\(,'.! c),:1/ t,,O c,. o,,:~ 
/b Ii tl, (16:'. ,, , ·U 1 i,,ll/ 1 ~~ • i. '( 

J/ 11 '.!, Ul2. (>, =•~;0 \_1. /~j J. () 1 , 3:1 l 
/l;; I 1), 000 (\, 1)6'..' 0 f ~I~ ,;·,() X 
"/') 

t!O 
I 
f 

0.u~)(1 
0. (,0,) 

,.,.ot,:..! 
(\, o.:.::? 

0, 6~1 

() ' ') 

11, 0 
10.0 

0.005 
)( 

l! J I 0. \I\_I\~, 0. ,)t,.: ::? I 0/) :u.o 0, 1)16 
fl'.! l. O,Ob:: <J,31:::' 1. ~~; 4,0 X 
lU I 0, 0(1(• 0, 06'..' o. ~~o 1:1. () O,OO'I 
ll 4 I< ,) , 062 (I, Jl'..' 2, I 'i 7,0 0, 111 
(!~, 

Ut. 
I 

I 

(I, ll(llo 

i). 0(1 (1 
(), l)t,'._1 

(). ,,!, '.! 
(). 9-1 
::_o,:H 

1 ~;, 0 
·p. () 

0.007 
0 ,010 

OJ I 0.000 0,(162 l. t•) l 'i, 0 0.009 
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J l 1 1,E::.£"11,CII l1~Sf1TLJIE :;H:llClllf-E ,Hlill '(!,l:., L1t'llr, 
ltff1IVIl111,,1_ OIUECT [1,"\T;, T,H<L[ (F"fll<ER, ll-=fllltlJ:ILE, f-°CLIJSTEf,:, 11°-M,HI\IX) 
T,\liLE f-·f,H·,"lf~{d Hll'I (ltHL: '.H--~)llG-B:.! 

-.- -:-__ - --:.:;.:..·.------· --·-- ------- -·---·-··---·-------·- -- - --- - -----------.------ ------------- ---- -- -- ----- . ____ ----- ---- -·------ -- --- --· --

~-,-,Mr-1 L c111,r: r.oo'.i-l'.i-020 

S1::e (/11L l'Ufo) M3ss ( f• i LU !cl I' iJ Ill ) 

I: r•J - - -- - -- -- --- ·--- -- . - - - - - - -- - - - ... - - ·- - - llol /hi 
llFr, t)t,_1 '.,t I' 11.:~lh lHolh L.:>ro-=lt:l f,3 l 1 o Ch,.. ,;~ u l 1 le A111F h 1 L,o l r An,b1 c1 1);: 1.,., r:·c:,t,t 'I: l\d':J 

- --------- ·- -- - ·- - --- . -- ---- -- - -- - ----
88 .- 0,000 ll,OJ,~ 1. 1J 18,0 0. (1() ·,· 

89 I (),000 (•,062 1 , 13 18,0 l), C,(•9 

~o f ll, tlUtl O, 062 1,.?5 20, (l l1, 010 
91 I- 0.000 0,062 O,!:i6 9,0 X 
'I:! F ,1, 000 0, 06:! 0. -14 7,0 0,003 
93 F (),000 0,06:! 0. i,'J 11, () 0,005 
'l·l r 0, 000 0, 06:::> O,l::? 10,0 l), 00:':, 

I.O 1 '/';:, I 0.000 /J,06:! 0, 07 14,0 0,007 
I\) 

1 (/6 11 1,u7~; ,1,4JJ O.i'~ 1, 7 X 
1 '17 r o.,,oo 0,06'.:> 0. 4-l 7,0 o. oo:s 

q 8 F (),000 (),()62 ·~ .., ::::o.o ,) , 0101 -,~-

't'l ti 1.~,u~ v,()u:::! 3, 4-1 ~;5. () (l, U73 
1 l',(, I 0 I I I\)() (1 tot,~ 0. /'.:., l.:!,1> ,) . 006 

·101 ;rJ t\3S5 ( I-' 1 •:os ran, la- ·1, ~·--:;3 0.000 
I l) l,c, 1 t:ou1,t =- /0, 0, !,(). f•. o. 

-------- ----:-::._--:::..:·--:-::.... -=====-·-- ·------ --- - -----··:....-------·- -----------· ------ ·_-------------- ----·.·······-.. ---- ------ ·-



:,"'-:~ 
'L Ill RESEiWCH INSlITUTL STRLJfflll~F MIALY!;IS f1ATA 

SINGLL SAMPLL SUMM~RY Tn~LlS 
!:,,'lf11'L L L Ol•l: C06~4'.::,--o.::o U\HLE F·f-:Ff'IWATI(lN fl,HE! 31-AUG-£1.~ 

Aerosol fJbJec-t Cow,t And Calculalt!d ClbJc·ct M,3S!c., Churacler1a-L1cs 

Number Ma;s Averd~C' 
Ac t•Ja l ('or,r,•r,, Coric-Pr1. Avero~Je Avr> r3~1e Len3lh 

(lb.,ect Ub.,ec t (Nun.her ( f"• 1cos ran, Width I Pr,<i I i1 lo W1dth 
i·;tri.1ctur,::- 1-,i:=-c Count Per Cu M) r·cr l'u H> (Micron) (M1cror,> R~tio 

- ... - - -- -- -

Fib,~ r Chr·,,sot i le ,-c.
JJ• fl3-l:l1U. l 10H'.:i, J 0,0i' I o. o:' 1 , 1 :! t O , 'I:! l,~.. -ll tt 1. IS 

AmF-h1hnl~ o. (\. o.o 0,(10 1 0,00 0,(10 J 0,\10 0, 1-,0 I O. ,:,{) 
flth,,r 13, 1971 :;9, () • O? l 1),03 O,i'O I- 0,'14 1 (, , 3 t: l 7 . I 7 

A 11 Fi bt• r 60. 103139/, 0,07 I. () '0'.! 1.().1 I: 1). (_: -, l 'j , :!-1 t lO ,73 

f:ur,.J le Ch r •,; '= o t 1 l e 
1\n,ph 1 bole 

6, 
o. 

•i 1Oi,t,, 
o. 

'/~,4 l • :? 
0,0 

(_l, ;:> J 
o.oo 

J 0,09 
J. 0,00 

3. Ot, 
0. ()\) I 

') L ') 

. ·--··-
(),OU 

I~,. 6·1 
(). ()~) 

I 13. 70 
l 0,00 

Othoe>r C,'_,. 7~-~f!3t,, o. :rn } 0,13 :{ • {, .I l :•. :.'/ l 1 • :. ,1 I 3,26 

\0 id l [:,Jr,d l c 11 , U,6844, 0. 2~, t 0, 11 3. J:? l: ;>. :11 13. t,9 I 10, 15 
w 

LI •JS t er Ch r'-Jso ti li~ 
1\1111 h 1 I ,o J t! 

Ot 11,, r 

L-_,. 
0, 
6, 

?:;B3n. 
(), 

·/t00b. 

I -1~:rn ,0 
0,0 

0, ~:;:: 
(). \)(I 

() .:•:.:.) 

t 

I 

0,7b 
\) .\."', (\ 

o.o:, 

l, ~0 
(),00 
() • ~) :! 

.l: 
t 
J 

t .. ,,.).. ·-
(). (;() 

(I, .i I 

~, • I-,-
() .,·)\) 

·1, :q 

I 
l 

l 

·l, 44 
,, • OC) 

I ,56 
-•··--· 

n I 1 f'l,_Ft.Pl' I 1 , 1.'-,~ll •H. 0. -~"' t I,_). ~I I J. 10 I () • (·! (\ 4.70 l ..3. 05 

11,; I r I:: C;, r • · ci o I I I e •l • ::.,Ot..,7(,. J7JG~.o 0 , I I l· 0,0? I, JO I l . :~ I '2~~ • ,,h) 122,93 
/'in,r 111 !•n 1., o. o. 0,0 n I(~\_) ) (', • (h) 0. ()~) t (),(J() (.J,1h') I o.oo 
flt her 6, 91006. O,J() J 0, '.: 1 O./~ l· () • :•,:.. :~ I / 3 l 2. :_,() 

,H 1 rl ,1 t I' i .': 11) • 1'.:.1676, () I :?2 t O . :!(> 1.1:1 J. () ' '!' I l .! • .'-l I 17,30 

i,,;n,r•le roll1•ct1r11·, .Jr,d l're:=-.:ir~•tic.•r, lrata Grid frat.; 

A11 Vol,111,,~· l,(>O C4 M Grid I(r: O~i21 ll::'/J.1- I 
)ll.lr,us 1 l ,; rf..1 :~ 1 . 01) !:_·. (l Cm 1 r,rj I\.' l rj1_1,1 I (; r l ,1 ll;c cr·, l r,s 0,000066 s~ [m 
h ,, he,j ,11· c, 2 J ' 1.l(J ':..l l• t:rh tJ1.1mb,c;r of br1~I Or.Pr,tr,,•. I 
f\!·~r.it .. r O -, 1 t. f, l'P .:, 1 • oo ~;c, f'n, Film MJ~n1f1r~l1on 20000 



------- - -

Ill l,fSU,f,Cll rnsTnun: STl,lJCTIJr·:E MIAl.'r~,IS t1,H1\ 
lrHIIVll•LIHL tJlULCl 11,H1, TAl:LE <l~rIL:U,, [1=[:IJNIIL.f, C=C:LIISIH,, M0 M(1lliIX> 
IAllU:. t·f,Lf·ARA"fICJII 11,HE: Jl--AUG··tl:' 

·-····- --- - -· -·-- - - -- - - -- .. - - ----- --- - - -- -- - -- -- ------ - - - - ·---:---- -- -- --- ------ - - ._-- - -- __ .._ - -- - ----·- ---.--- - - ---- ---- - . --- - -· - -· 

SA/1f'LE COlll: COl!j4~ 020A (c. .... t.)l!H-6- "' 

S1 ..:~ 1/hcror,> Mas: (f°lCO::.ll'iJRo) 

lini - - -- - - -· - - - - - - - -- ·- - .. ···--·----· -- - - -· - ---- - --- ------ II,, t /lo 
l°l,·r, DbJ Str 11.;F-th Wi,lth Lcr,gtt, f,a t l u Cllrssotile Ano Ph l t,o l p A1111.>1 ,1 (\ ~. i-,:· f·at t. X··l,a•.1 

1 1 ~ 0.000 0,06'.! 0.6'".! 10 ,\) X 
1 2 r (),000 0,062 O,'i4 15.0 0,007 
1 J I (i,000 0,062 1, 44 :!3,0 0,011 
1 ,1 F 0.000 0.062 0,9·1 15, 0 0,00/ 
1 5 M I • :!'.:-0 O, 062 1. :!5 20.0 o.~54 
1 6 f- 0.000 0,062 0,·14 7,0 0,00:S 
1 l F (),000 0,062 0, ,,9 1 1 , 0 0,005 

\D 1 fl ll 0,062 0,1Ui' 2, 19 11.7 0,06/ 
,ts 1 't I 0, illl\/ (), 0.'.:' 0,50 8.0 0,004 

10 ll 0,0.'.2 0.107 0,62 3, .5 0,019 
11 r (), 06'..! 0, 937 1 . fl7 2.0 0,286 

1 1."? r {),,),'.)(I ().062 0,75 12,0 0,00{, 
1 13 F 0,000 v.06:! 1 • Jl1 22.0 X 
l l -l F 0,000 0,06:::> 0, 62 10,0 0,005 

1 L-1 ., F 0. 000 0. 0.'>2 0, 62 10.0 0,005 
1 16 F 0, ('0•) (), 062 0. ~j() 8,0 0,004 
1 1? I 0,00() 0,0.'.2 0,62 10.0 0,005 
1 10 I 0, 1)00 0, 062 2,63 42, 1) 0, 0'.!1 

~I1 1 </ M I ()(JO () f ~:!5 1.87 3,0 )( 

1 20 I 0. 00() 0, 1 :>::.. 2, 30 1 'l, 0 0,076 
:! 1 ll o. 0.s~ 1 • sc.2 5.00 3 • .::! X,,.., 

'IL"f 0,000 0,062 1 ._..., 20.0 0.010 

I 

1 lJ C 0, <•6:> 0, 1Ui' 1 , 13 6,0 X 
l '.:'4 I (),000 ().062 0, l~ 12.0 0,006 

')L C O,Ol:::! 0.6~5 5. ()() u.o 0,500-·• 
1 :!6 I.I (1 I \\6:~ 0 I 500 2, ')·I 5,9 X 
1 2/ II 1,8/:, 1,2~)0 1.~~ 1. () X 
1 :rn C 0,0b~ 0,6:!5 ~.50 4,0 X 
1 :.!•1 l' o.o~~ o,:::!50 3, i'~i 15,0 X 

::..: - -- -- --·- - - ---·-- - - - -· -- -----·------ - - -------- -------------------- -·- --- - --- -------- ----- - -------------- - ---- ----- . ----- - - --· -- - . -- - -
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llT f,ESFARCH CNSTifUTE STRUCTURE t1N1)LYG£S f1Al1) 
SINGLE SAMPLE SUMMARY TABLEG 
!,MH'I F COJ1[: C0.:.~i45-0.!0A fABLE PkfPARATION DATE: 31-AUG-02 
·. ··---- - --- - - - - - - -- - ---------- - - - - -- - ------- - - -- - -----=- -----·- - - -- - - - ---- -=-- = -===- - - - -- = -- =----- --=:: = -· . -- - = = = = =-= = -

r,erosol Object Count (,rid Calculat'='d DbJect Mass Cha1·acten,,t1cs 

Number M3SS Avr> r cJ;Je 
tic tuc.• l Corocen, Cor,cer1, Average Averc.1<1e Ler1<1t h 

ObJect ObJoct ( N1Jml>e r (f·1cc.,.:1ram W1rjlh Ler1glh lo IJ1dth 
!.it r11ct11re rYPt> Courot r~r Cu M) F'e r Cu M) (M1croro) (M1croro) I, cl t l o 

I· 1 bcr Chr~sot1le ~3. 348855, :rn:n.1 0,07 ± 0,01 1,07 l 0,60 11,,:'6 t H, 9 
nmrh1bol~ 0, O, 0,0 0,00 J- 0,00 0,00 l 0,00 0, O~l t <_1, 0 
Other ~. ~03J!.,, 0,06 t 0,00 1,00 t (),53 16, 1)0 1 1:C , 9 

,..,.,.All F1ber •. Jt 319190, 0,06 J (),()1 1 , 06 t () , ~,fl 16,?4 t 8,22 

[cur1dle Chr•:sot.i le -~. 45'.JOJ, 16704,4 0, :!9 l 0. tn '..• , l () t 6 , 4 ~i I -~ . :5 3 t 10 , <I 3 
1imPl11bole o. () ' lLO 0,00 l O,Oo (), 00 J (), 00 0 , , '~) t ,:, , .:, 0 
tlt.lu.1r 2. !,()~~3~;. 1,l)J () ./ '.' J. 9 / t t. 4i, 4,'.,4 l 1,88 

I.O r_,,A11 [c1ir1•.i I e 7~8~~t:. 0. '._;9 l O, S 7 4 , t.~i l. 4, t.,I, '/. u.-: 9, 16
°' 

r11.1:.t,p1· l hi''-'' ot I le 3, 4·~~•)..S. 1 ~ ·l >i , 0 t' , '. ,i, l O , 4 1 • 1 • -, 1 l :· , 1l J t_•• t, :' f- 4 . J : 
t1m;- :-, 1 ho I,-~ ()' <_,. 1), 0 0, ()1\ • 0, \,'(• 1),00 1 0,(h' (;,,,,.) } o.oo 
l Ith,• r 3, 4~;•_;0,,, o . :!. ~·. J O • ~ 4 ,! , 'I.', J I , !. I 0,.:-3 t c,,EU, 

o"1 I I (' I 1.1 -. l t: r /.. '/ Lt•(,1~\ • (), •I.:, l (l, .L' -~ • C} [' I,'.';'.' /. ~.() 4,64 

il.,t I I. L j • I"-' - o I 1 it-:' 7~~.!(!,(.~. ~34~3~,0 0.~8 () • .! I 1 , 3 ·1 I O, 1 4 I 1 , •I'., 8-84 
hm:--/11 l'l•l~ (). ~} . <• ,11 1), (1() (l,(iil 0. (),) J- (1. (11) 0 . \hl 0, ,,o ....,-,,lll ll,•I' .j\J_,,,_,, o.~4 ,,) , ,14 l,~h<, I il,1-1 :>. (_',(, I, ·l J 

,1 I I ti.:, l 1· I 1/. l l'!, I,' J, t...'•. ·l/) (' . ·1-~ 1, •10 (). :•4 t~ , ,: ~-. 8,58 

<;t..lffli""'le rl,llecl1,)r1 ~r.d r·rt~Pclf'.:JllOf"t n-..,ld fl d t c!l, r l ,J 
. - - -- ·- - - -· . - - - . - --

A 1 r ~•,:, 11 111o.:: 1 ,(1(1 C1.1 M Grid Ill! O~•'.'lU::.0/Jr I 
J1.-•i--n~,1l A,,,.3 1,l•O Sn l:n1 £11rj1v1rJ11i1l 1,r1•i lh-e111n'l 0,(,000/,i, ~;u Cm 
r, '":ii t.lfj ,i r (• 2 t.OOSLll.fll N1_rn1her uf f;rirl llr-e111rd~, 1 
h't..-,fP:--o~) 1 l ,1r • .-c1 1, 00 !-~(l I.no r i I "' Ma •J r1 i f I c .:i t 1 u, 1 20000 

! (To provide the reader with the most complete data, the computer printouts are included. 
[___________ This is the best copy available; we regret the occasional undecipherable number.) 
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l,',U.[ r·fd:.h~f,AlhHI LIAT[: 3J-i1UG-u:..r 

S,)Ml'l f co,,r: LOl'.:.4~;- 023 

Si.=e (M1cror,> M3~~ , 1· 1 c·og rau,) 
c; roi -- -- - -- - - - - - - - -- -- -- ·- - -· - ----- -- -------- ------- -- tlc,t, Nu 
0Fr, f)t-,J (;t I' [lt-F 1 h Width L,!r,•llh r,cil 1 o Ch,~, -.ot i 1,, t11:1F- hi ih) Je 1,111t,i 9 ."ls be 1·:,ll \- f,, 'C 

1 88 I 0, o,:,c, ~), (\::,:! J, 06 17,0 X 
J tN t: O,Vt1';! c,.1~5 0,62 5.0 X 

lntal tlass if·· 1 cc,g 1• am)~ ·l,tJ?O 0.000 
T1) l.; I Co1Jr,t -- ~J I • o. 3~. (l, o. 

0 
\D 

··---- ---- ·--- _._. __________ ------------------------ -·---·- -------------- ------ --------·· --·--·-···---------- -----------~ - - -- --- . ____ :...···-:----· 
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TIT RESEARCH INSTJTUTL ~TRUClUR[ ANAL YGIU D~Tn 
SINGLE SAMPLE ~UMMARY TA~LES 
!,,)Mf''LE ('Of1E: rot,'.i4'.)· 0:-?J Tt"~JcLE f•f,EF"/'.,F~IHI(lN 11,'ll[: .51-AIJf,-£12 

Aerosol ObJcct Count And Calc•Jlated ObJvct MdsS Character1st1~s 

Number MoC:,€ Ave ra~L1 

Actual Concen, Cor,cen. (~vt~ r a ~JP Aver.:ise Ler,=1 th 
(JbJr,ct ObJec:t <Nun.brr (f·1ro,Jrano Width Leri:c1U1 To W1rJti-o 
St r•.1ctu 1·e l'JPC Co•Jr,t Per Cu Ml f·er Lu Ml (M1crori> (Mic- r,,r,) ru.ti0 

I· i be r Chr 0 ,-ot1le 50. 032640, 6724,6 0,06 t 0,01 0,94 l 0,4tl 14 ,Y•l • 7,?, 
Amrchibo!e o. 0, o.o 0,00 t o.oo 0, 00 I O, (10 0. C•O t O. 00 
Other 16, 26644~. 0,07 l 0,03 1,01 l 0,~4 I•!,,·,·> I 8. 93 

All Fiber 66, 1 O'i','(184, 0,07 l ,,,o:' 0,96 1 0,49 l •I , u8 l .' , 9 : 

lcoJr,d le Cl11·•.•~'ot 1 le 2, 33306, 10464,9 0,37 J 0,35 J, '.;9 I 3. ;q 9,7'.:, J. 0,35 
Anwh1bole o. o. 0,0 0,00 l 0,00 0, (10 I O, Oo o. OG 1 0. •)0 
fJth(•r b. 9'i?l;,, 0,32 J 0,16 2 • / ~~ l 1 . :.! t, '-i. If, I ·1. I_ 

All B1.1r,dl£> (l • 1.3J'.:'2 :! , 0,34 1 0,19 2. 96 I 1, i.9 9,Jl :, , -19 
0 

Cluster Chr•:•.,ot 1 lc 1. 1 '-'-·L-~,:~. 951,4 0,19 l 0,00 I • (P l. ·>. 00 10,00 0,00 
;)noF h 1 ,·0 0 l t.• 0, o. 0,0 0,G0 l 0,00 0 , C• 0 1 1 \ , 0 (I \),1,)1·, O,OD 

,.,Other 0, 1332:1 ::>. 0. oO I (,. 06 1 , '/7 .' - :~ .~:-~ 1. 6S 

All Clu=ler 9, 14','tl l'.·,, 0. ~;~\ •.l,Bl 1 • ')6 1· ~. ~;.1 ·1, ::._;.::, } '2. :,, 

Malr1;: Lhr'Jsr,t 1 Jp ·l. 66611, 629~8.6 0,11 I 0,03 2,lJ I I ,Sl 19. ~~; : 1(•, B7 
AnoPh 1 hn ! t.• o. o. 0,0 0,00 I 0,00 0,00 I 0,00 O,t'v I (•.1°0 
Uther ~! I 3330.~. O,t,Y I (),:l1l 1,?S l 0,00 ~.. ~;,, I 6, 36 

All M:,tr1:: 6, ?'>'917, 0,30 0.4/ 1 . (U l 1 , :!'., I •l ,.,, l t II , 3? 

Gan.Pie Collection dnd PreP~rdlion DatJ Grid [1at;i 

i'l1 r Vol•.1P,P. l ,00 ('11 M f_,rtd II•: ()~i'.'tD~!tJ:- '1 

11,•Fos1 l Area 1. 00 So Cn, I r Id l '.' 1 rf I_I,' 1 c; r 1 rf Opt' r, J I I c; 0, ()()Ot'1 t}t) So Cm 
lished Are.J 1 , 00 i;u 1:m ll•1r;,,1pr ,,f 1,r1d llF·er,1n-1s 
t\c•dPf"O~) 1 t ,~ 1·e.:J 1, 00 ::.,ti Cno F 1 I no Ma sir, 1 ft c ,, I 1 c,r, :~oooo 

(To provide the reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) 

http:rot,'.i4


lll Rt::SEAJ.;Cli INSTITUTE STf,lJCIUhE MlAU'Sl5 lti'\li, 

INDIVIL•UAL OllJFCT L•ATA lAl•LE (1--'-'F Ili[I/, f1=£;LJNlll.l, C=CUJSlU,, H=HAHdX) 
TtH•LE l'REf'AR1'HION 111\lE: 31-f'.,Ut,··02 
.··· - -- - - -. - -- ·- - - - -. - -- - - - - -· -- - -- - - -· -- ·- - -. -- - - - -- - -- - -- - - -- - -- . - - -- - -- -- -- - - - - . - -- - - . -- -- - - - -. - -- - - - - - - . - - - - - - :: - =: =- =....: - - - - - - - - -- --

SAhn.E C:011[: C06~-l5-0:?'1 IS "l • B · Is. I 

Si2e ( H1 c ror,) Mas!a (f'1coclriJn,) 
G r.J ------------------- - ------- ---------. llot ~hl 
fl,,r, Db., St r I•er•lh IJ1dlh Lerdlh l,alin Cllr!Jsotile A111f•h1bole An,t• 1 s As be, I'd Lt X- F\~>'J 

---------- ---- ---· - - - - - -· - - - -· -------- - ·-

1 
1 

1 
'I 

1: ,, 0,06:.! 
0.000 

0,31:.! 
0,062 

4, 06 
1 c· L ...,u 

13,0 
25.0 

0,206 
X 

1 3 F 0,000 0,06:.! o. 51, 9,0 0, 00'1 
1 
1 
t 

" ,.-.., 
6 

r 
I 
f 

0,000 0,0.',? 
0,000 0,062 
0,000 0,1:.!5 

0. ::!~j 

o.~6 
1 ')C:".._ .., 

'1,0 
9. () 

10,0 

(),002 
0,00'1 

X 
1 I C 0,062 0,125 O,b2 5.0. 0,013 
1 El F 0,000 0,062 1 --,c1.:...J 20,0 0,010 
1 9 f O, (100 0, 0t,2 0,56 9,0 0, OO·l 
1 10 r 0,(100 0,062 0,56 9,0 X 
1 11 C 0,062 0, 125 1,56 12,5 0,()32 
1 t '.! I 0,()()() 0,062 1, 31 21.0 0,010 

lJ I 0, Oll• 0, ,1{,2 0, '}4 l ~;. 0 0,007 
1-1 f; l),06:• 0,'.!50 1, 8/ 7,5 X 
l ~, F 0.000 (J,().',::> 1, J 1 21,0 0.010 

l 1.::, F 0, OOt) 0, l 25 ~, 3f} 19,0 l), 07/, 
1 ti F (),()(10 0,062 O,l2 JO. 0 0.005 

1tl F O, 000 0, 0i,:! 0,44 7,0 0,()0J 
19 f 0,000 0.062 0, 6'/ 11.0 o.oo~ 
:!(• I 0,000 O,Oi,2 1, 5!, 1~. ,) X 
21 t· 0.000 0.125 1.2~ 10. 0 X 
:!2 r (I, (IIJ(l (I, (l.',2 0 ,b'J 11, 0 0,005 
:JJ M o.t.:~!.~ 0.06'".!. 1, U ltl.() 0 .114 
:• ·I F 0, 000 0, 0.:',2 1. (l() 16,0 0, OOIJ 
:~~j t' O,Oc,2 (I, 107 1 , :!~i 6,/ X 
:!i, 
'.'i 

I 
I 

(),000 
o. o,,o 

0.0..',2 
o. o.~:'. 

0, 6•) 
J • :.•:' 

11.0 
20,0 

0,005 
X 

:~o 
29 

I 
t 

\l,()0(1 
(), 000 

(1,Qf:,-:!_ 

1). 125 
1,Jl'l 
o. 7~ 

2:~ .o 
6,0 

(',, 011 
0, 0::-1 



f IT r,ESEM,:LII I 11ST I I ll"I L S rnuc rur,l ,)N(,L YU IS r,,, ft, 

ltll•lVlltlJr-iL CJ1:.1t:r.r fh)lft -1,=tf(L[: (F"f'll•EI~, J<-1:U,Hllf:, L CLU:;1u,:, tl"M,Hl.:IX) 
lAllll f·r,[F'hl,AIION llr'HL! 31-AUG-fl:! 
-· - ------- - --- ----- -·-- - - --- - --- ------------- -·- - -- --- -- =------ -·---- - - ---- .. - - - . 

SAr1t-·L[ t:0111: : l:06~,-l~i--02·1 

Si:::e (/'hcrord /-lc1~; s (Pi cc,g ram) 
Grd --- -- -- ------ - ---------- ---· - ·---- -------- --------··- Nol No 
0Fr, Ob.i ~;tr lier-th Wi~llh L~,,~th l,atio Chr~$OlllP tH1,Pt11l>n)c, Amb1.c1 A-:.bt: I-' 2, t t X J,:_,._, 

I 30 I 0,000 0.12::, 1, l 'J 9. ~, X 
I 31 ,- 0, 000 0. 0..',2 3,00 4tl. 0 0,0;.!•I 

1 32 
.u 

F 
I-

(1,000 
0.000 

0,0.:,2 
0,062 

0, t,9 
1 ... II;"

•• ,J 

11, 0 
20,0 

o,oo:; 
(). (\10 

3•1 f- 0.000 0,125 0. l~~ 6,0 0. 02'1 
1 ·,.:

~,J F 0, 000 0. 0..',2 5. lJ 02,() 0, 041 

l 36 F o.voo 0,0..',2 1. 00 1~. 0 O,OOU 
1 37 I- (1,000 0,062 l. 11/ 30.0 X 

I\.) 
1 
l 

JIJ 
·.!.'/ 

ll 
f 

(),0.'..2 
,L 000 

0,500 
0, Ot,2 

0,'>4 
1.31 

1 • '/ 
21, 0 t•, O l •i 

X 

I •H• r (JI \.Jl,2 () I ::~,i() 0.50 :! • 0 X 

-II 
·12 

/'I 
,-

~- •~~~ 
o. c,,:ic, 

o.i87 
,, . \•.:·,::. 

1, I·}/ 
0. ,,:·· 

2. 7 
10.() '--'. ~,o~, 

X 

•13 I V. thJO O, l)f>2 3.:w ::, ,t, (_I l). 0::'/ 

·1-1 F (;. \'1(,(, (). (,.s~ o. 4-1 /,0 0, (H)J 

,1:._; I () I ,'•0 1') (, I \I~~ 0. /~. 1 :! , 0 t\,00.:. 
·16 t (1 .<.,O(, l•. o~~ (l • 'I ·I /'. 0 (1,/)lU 

,17 
-IH 

I 
t 

O,()Vl• 
,•.()(}() 

,;,(,~,:·! 
0,()t,:~ 

(). ~() 

(). c, :: 
ll, (1 

10.0 
(l, ,1(..l 
0 I 00~; 

-1-:,• I 0. OC,f, (,. C•t,~ 0. /~) 12.0 0,006 
'.iO r (I, 0(,C, 0, \·lt,J l • 0() u,.o (). (h)fl 
~,1 I 0, 000 l•, (•o~ 1 , l ; 1 ti , tl X 
~., .:.! I 0 I ,."1(1\} () I 06::! o. t,:! Ill.ii (l. (1(''., 

~·. ·3 
'.,'1 
,.,-
... ) ... } 

I 
I 
I 

... , • \_IV~_l 

i), c,v,:, 
\JI \h,Jl) 

\JI (_I~\:~ 

(\, '-'6:! 
,) , (,i,:! 

O,•l·I 
l . .rn 
O.•H 

/.0 
22.,) 

l • 0 
0.011 
(). \1():'\ 

\ 

~,u r () • (J\)\) .:) • l''7'.~! 0. :;; 6.0 V, (,OJ 
'.,! I 0 I(,()() 0 I -~,t~:! 0.6.! 10,C, (). (\~)~, 

~.u 1: \), ,.-1 6:! \). ~I, 1 :> 1,U-/ b,O X 

----- ------· -- - ----·---- --- ·-·-·-·.. · •. - •• -------- -·---- -----. -------.·.··--· ------- -··--------- -- ------------ __ .. - ···-·: ----::;.:··-·-=::..==-=: 



I I T Id: (.f .:tfii.11 HIS f I l lJI E ~; IIWC I Lil~[ ,;tlrlL ,·~;IS lo,) Ti'1 
I/H11l)l[IUhL f!l:.J[Lf f1,'.,l1) 1.;111.E (1--1 lUl-li, /!=,[:tlrll•U., l>CUJ:.iTLli, i-icr1i\"fli!X) 
Trllll.l:. l'klf'Ah:f'lllOrl l•cHl: .-11--MJU -~;2 

-· -- -·-- _. - -- -. -· - - -- . -.. - -. -- - - -- - -- -- -- -- - -- - -- - .. - - - - - - - = - . - - - -

:;,"IMl'Ll:. LOl1[; 1.·v.:.'.:i·l~;--1):!-1 

~. l ::'.'. l' (Ml,: 1· on) t1Hss , 1-·1,:u!Jt·c.n,; 
Orrj ------ - --- - ··· ·- -- -··· -- ------ - --·- -·-···· - ------ ---- llol tlo 
(lr-r, llt> . .1 :ilr· /11:f•th IJ1dlh Lero'..:lh IU,t 10 l'hr 0 ;·-nt 11.: ,:10,1-lllt•,ll~! ,"lml•l'J ;1~bu l'att '( -1-: ,, "' 

~y t () , ;_,, "1(1 ,_', • t '(-:.· O,S/ 6,() 0' (Ji)j 

60 ~ '). l,t)O \). •l-:! 0,62 10,0 (),005 
~l r 0, (100 i), 062 0, 7!) 1~.o 0,006 
62 [ 0,062 0,107 26,7 o. 1~:.!'• .oo 
63 M O ..H~ 0, 107 (.).6~ 3.3 X 
64 M 1 • H /~ 1 , :.!~;(, 1 ·•·· 1, 0 X•·-·' 

l 6~ M l , '.!~,0 1', 187 1 I ~~j {.\ I 7 X 
1 u6 I . \). ,- •• -,.,.., I'.' Ii)~~ v • c:,:: 10,0 0,00~, 
1 6/ u (I, (o,:,'.! O, I:•~, 0, 'l·l I, 'i \ w 

~8 I ( ·,. ,·,,);._J ,',. ,) ...',~ (,.•\.I 7. 1) 0,00] 
~~ I· 0. ,),_),) 0, Ol,2 C,. '/ ·1 1~. () 0.001 
:10 (', tiO() O. C.1~~• I, Ju :::! . 0 0,011 
~l I· 0 • (,•~··~· (JI ,)i,~ ,) • ~j(, o.,.-, 0.001 

I I_I. \.),)() (). C\6~.' (l. IJ 1 1 J, 11 0,(106 
:'3 ,-, , \h-l(' (,, v/,~ _, • ."j l I 0 c,. (,o;•~o 

/~ •J • t,,-,'-) ,, • Vt.,:_: (1 I.!.._. I,• 11.(l >. 
'".. I" () • ()\"J(I 1_1 • \)i,} () ..,\ ,, l ~, • ,_. 0. 1)0? 
7/. I· (\ ,'-•Ou (,,'-1.f-,:! (',. '1·1 I,,) '-'. (_11.)J 

,'7 F (). ,•\•U '-', t•l•:~ 'i. () ..'' • ~'I, 
7H 0, ,-1~ 1l' (). Oi.\:.! 0 • ~,b ,·,•.u 0, (1(,-1 

;:9 (•, 0('·) ,, , O.f,2 0, ~,6 q • () (>, 0(> ·1 
uo t\, ()(JC) 0, ()!,:..' i). ~/ C>. 0 0,003 
LIi O, Ot.10 (I. ,•b~ O,t.,2 I (I, () X 
LL..' \II()\)\_"', I) ft 2!:, 1 I ~-,..', 1 :.! • ~. () I 07j() 

l ~j I 0. 0,·,,) l~, C•6~! :~ I /, 3 4~,(l X 
ii •I I . \).()f)\) (1,(•t\:> ! • ~~ J Jl,u () , 1) I~: 

t: ~' \) o (1()4..) (1 t (It):~ 1 • (1(1 16,0 ,: 

t:/\ ,, , ()(",(1 t,1, (.I/;~ (,. :I/ 6,0 X 
1:/ j; v , 0 ~. :! (, , 1 0 I ,1 '~), / ~J.3 o. 1.n 

-. -- -- - _-: -- - - - - .: _._ - : -· -- ·..: =- :-: ~ =- - -·· -. - :..·. -- -- .: . - ;. ;. : . ..: ;_;: _;_ ::: =- ~:. :: ~- - :: =-= =-...:; =- -- -- -· - _; - -: :.· --- =- = :- -:-: -- .--:: :.: =-= :: : :: -= ::.. ;: :: -_- -= - :.. --= - ;.: :.: -= ..: ..:. -



I If f~E~,EM,l.11 ltlS r I ILJH.:: STIWf'TURf Ml{,I y~,l ~; ,,r,r,·, 
JN11IVIl1Ui1I. (tf:J[Cl L1AT,) 1,HII.L <f"F!l:lh, J.:,-11LJMflLf, i'-°CUE;TII,, 11~Mf'ITl<IX> 
T1WL1: 1·1,u·r,l,1Hlll/l l.lt'IH.: :11-,,UG-1): 

::.:AMl'l.L CUIII.: l'Ot.~14~-0'.:'4 

s J ;.: t! ( ti l C I' or, ) M.J s s ( f' i ,.. ,, '.-l ran, ) 
r:r.J tlul tlo 
01--1, llbJ '3tr Llt.>i--lh lJ1dth l.rir,~th 1.-., t l 0 Chr~sot1li:- A11,1--h,t 1 r,l"' 1,11,t. l :J tis i ,c~ f·J ti x- l\1...":I 

Utl I Of,~~ d. :!~)() 1, 13 4. ~j X,) I 

1 fl9 f o. r,(,(J o. Oi..2 0. 6~! 10,0 0,00 
1 '/0 I- \). '.•Ot• 0. ,)b2 (). i'~ t :! , 0 o.oo 
1 s.) 1 F (I, (100 (), •/,:> 0.69 t 1, 0 0,00 

92 i: 0,1.16'.:' 0.1B7 3,00 J6. (i ,: 
1 '">L"9J I (I. <1(10 0, 06:! ........, :'0,0 0,010 

1 'i·l F 1), ,10(1 0, 1 :'::i l, 7~ 14 .o o.o~~ 
1 s·~; ~ 0, Ol•ll O, Ob'..'. 1,00 16, () 0.008 
1 '/~) I (), (l(1(1 (.•, 06·:i 1, 13 1 t~, 0 0.009 
1 97 r 0, C•(\1.) l•, 06:::! 0 I'),) 15,0 0.007""' 
I YB I 0. O(t•) o. ()6~ o.:,o u , 0 0,004 

PL./ J: O,,,l.: ,~.~50 1. :!~ ~ ,t.) 0.0~1' . 
100 1: 0.0.'..'.! 1,,1'.:'::. 0,94 I.~. ,),0l9 
1,.1 J I O. (1t_)1J \•. C•u'2 0. (.:,? 1,·,,o 0.005 
1,,:! I (,. ,,._"'i(l (J. Vl 2 0. {,:: l ,,:. • ,) 0,005 
J(l:C: r 0. \)t_ll·, 0. i')f,~~ 0,31 :, .o '( 

lll·l I 0, \H•O u. Oi,:! o.~o t\,O (\. ~lO-l 
10'., I 0. Olh) ,·,. 0/,~ c,. J/ 6,0 \l,()1iJ 

J,)t. I 0,000 t•.Ob:! 1. ~u _!•l, 0 0. 01 '..'. 
1 (1 ,' ~ ,, • t),)(_1 (, .vl~ o.u1 I :s, (\ l), ()i.Jf, 
1 Ot: F (), ()00 (.I,().:,;> .--..•,,,· :!O .o 0,0101 ,,J O'I () , 0 6 :' (I , 1 .: ~, 1.:m 11. 0 X 
110 I 0. 00•) 0. 0!,2 ()' ~-0 ll, tl 0, 0(1-1 
I I 1 l• \i,ll._:.~• '.J, l~~ 1. 00 !I,,) X 
I J :! I (),()ll(I J • --•~,0 I, 1 'i ~.u X 
I I 3 J: 0. O!,~ 0. L,:!~J .s. 7'.:, .,,_'.,() X 
I 1 ·I 1, O,N,:! O.Jt:• ·1, Ol- 1 ~~. (', X 

r r'I 1 :·, C O.Oi!..,'"...! I , :::...O 6' lJ / ..... , X 
1 l l I 0. 1Jl)(/ 0, Ob'..' (I, 4 •I I'() 0.()03 

.. _:.. :_ --- =- ----= - ::..: =- _; ..:- :. :: -- :: - -· - - - -- --- --=....: _.:.:.... --- =--= :.::.... -= -:.:...:-=:.. =- .:.; --=-:: :.: ::..: :.=.:..~·-:::.:; ._::; --- -.- :..- :-.: :: :- - -:-= ·- - - ---- - -= ..::: : __ ;::;=_-::_...:_. 
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IIT f/ESEAF~CII ItlSTTTUT[ SH:LJCIUf.•[ ,,NAL"r~;J~; fl,)lr1 

f,lllGL[ St",Mf"L[ ~:u11rlt'1E·~ TtH<LES 
!:f"IMf·L[ COVE! l(,i,'.:.4:i-024 Tf"IBL( f•f,Eh'lfiAlIDN J1,'H[! 31--AUf;·-ll~! 

fh1roa:ol UbJect Lo•.mt And l alculiilPd ObJ•~ct M;;;:; Chi:!racteristic:s 

Numtier Hase; (\VP r rl ~~p 

f"lctua I Cor,Cf'n. Cor,cPr,, Avera~e A'.JPl'CJ 1 ,;f...l L~r,c-,t h 
m,.,.~c t IJb,rcct ( ~lun,hc r \f·1co;ir;;n, Width Le>r,st h ro Width 
~;t r1_1r.t1_1rp T\!r•t? Ce>ur,t r·er C•.1 M) f·c r C•.1 Ml (Micron) (H1 r rc,rr \ f, .'i l IP 

Fl be- r Chr~50l1le 76. 1134490, 11073,6 0,0/ • 0,0:' 0,94 0. ,'~, I •l , :' fl I J 1 , 6 5 
AllrPh1ho[p () . o. 0,0 0,00 l 0,00 o.oo 0 • ()r) 0, 0,:1 l t", ,0{. 

lither 1 9, 283624, 0,13 l 0,27 1 , 36 l • ~~ j l ·l, •I? l ,;, , 92 

7.J, 14181'.:':', (). ()f! 0. l '.:' 1 , 0'.1 0,9(, 14,j.:' -1:11,25All f1h"'r c_,c 

"") C""")[:r.mdle Chr•1sot1le .,, . 09~,.~-b. 13843,7 0,3~ l 0,23 - .,.,_ 1 • / 1 'i, :':::> I 7, 89 
l'\mPllthule () . o. u , o O, \iO • (l , 00 0 , 00 (). ()(I 0,00 l ,"i,00 
tlthel' 9. 1J,l3•lt1. 0, :'LI l- (I, I fl •~ I ()Q I • ~~ ,., (/ , ;, 4 t -i • 2 0 

,-, ,., ' .:11 I [:ur,ri I e 15. :.'.:'3914, (_) ..'1 u • '.:'0 ...... ... J L, 39 fl , it 1 t ~. , 7 

°' 
L Ju,, t ,~ r CJ,, c.;~ot t l<) 3. •l •l /l::':, ::-•'-':,7, ,1 •• , J '.; l \l , <l 4 '.:',40 l ::,.W l ·1. _;:, tl l. 00 

t-"1nir h 1 ti,-, t P o. () . 0, t' \\. 1)Q I ,, • Ov 0,00 l \l,\lO V,0(1 t <1 ,00 
(lti"lt' 1· 4, ~9.'l,), u, ,10 J (l, ";1 ~ . 4 4 J ~ • ( ... n ·l , ,, . I I , ·; 9 

A I l 1.· l I_I ~ t 1.: I' l\1:)4')3. 0 •. )-l (). •lv :~, 4 ·1 :? • 4"-' t? t •") (~ G. 4'! 

I 1., t r I : : Lh l"c',,O l l IC' l I •l'il:'t:.:, I ·10~,, (, t\ • (I.:, (),00 I , I :r 1 0 , ii•) I fl• O~• (, .o 
,·,nirJ11bolt! o. (), o.o (,1,()0 0, 00 l (), 00 o. 1.'\) ,_i, 00.:,,,,),) 

C -, ~,cII ti,•-" r .J • /4t,3tt. 0, :;1 .l- 0, -16 1.13 I (),',.: ~, • • ' J 2. 10 

f\ 11 M~- t r i:: t,. U?~t.'-'- • 0 , •14 .J O • ·l '.i I, I:\ (). 4 / ~-...,\..... 6 . .3 -

!-;,,u,1--J.-~ 1.'0Jlect1or, ar,,j F·rePcil'.:liu1, J1.Jt 0, (i r 1 d [1:;t 2 

;)1 r Volrrn,L~ 1 ,00 ,·,, M .-:r,d r1,: o:;:~111:•11, <~ 
lk~ r· o -:, 1 l t1 r tJ 2, l ,00 Cnr J1,dtv1ri•Jal Grid fl;-cen11, 1 \), ()()0\.)/,} !- •u ,~m~Jl°1 

,i ~J l t:.' r.i t·• r(~ l , <•O ~~l1 ('ij, t/ • 111, [l I! I' 0 f (j ,- 1 d I If £' ( r If t :c. ~. 

1:•L\•ii:J-•l)';, It t'\J'l~ ..:J I ,00 r:o I. n, I 1 I nr rl :; '", 1 r i c- o t I lH, :>('00(, 



X
 

..., ..., 
. 

. . . . 
. . . . . . . . . . . 

. . . . . . . . . . . . . 
:z 

C
l 

., 
:II 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~
 

U
l 

:z:. 
<I: 

X
 

.... .·, 
I

•
X

X
 

•
X

 
• 

• 
•
X

 
•
X

 
•
X

 
• 

• 
• 

•
X

 
• 

• 
• 

• 
• 

• 
• 

•
X

 
• 

• 
<: 
:c 11 
z . 

:i, 

.:.-: 
w

 
1: 

.... 0 
.... 

II II !I ;i '\ II ,\ 
.. 

-

II 
~
 

:J 
(J 

.:.. 

1J

- .... +> 
0 

a10 0 0 

°' c:i0 
. 

•
O

 

0 0 
-.J 

... M
<

~
 

0
0

0
 

• 
0 

0 0 

~~ 
,.:, 
0 

• 
0 

... °' 0 
•O

 

r-... ('" • 
J1 

,.., 
....... 

..:,. 
("J

0
0

0
0

 
0

0
0

0
 

::o o 
<

r c-, r: r1 o-
,"'l 

<r r-: ,:, 0 0 0 C-1 0
0

0
0

0
0

-
-
-
c
 

0
0

0
0

0
0

0
0

 

:.1 
111

0 0 
o

o
 

•
C

O
 

..:.::. 
,,.,,,, 

I 

U
l 

;;,.. J:. 

I 

:c 
u 

<
I:.:::. 

,... 
<: 
~
 

:t ,I
LLJ:...:::, 

~
 

.... ..., Cl 
.•, 

c
o

o
;-...o

o
c
o

r-,o
r--,c

. . . . . . . . . " 
O

<
r 

<T 
CD 

0
-
<

 0 
t'·I 

'T
O

 -
CO .-,

... 
... 

-rJ-..a ... 
... 

I") 

0 
0 

0 
u1 

~1 
0 

u·J 
~
 -

0 
r l 

M
 

..., 
C

"·J
-

-

0 
0 

'-', 
0--

0 
C

 
C

 

:.., 
~
 0 -

:::, 
0 

111 0 
0 

C-·l 
~
 

-
... 0 

... 
-

..... 

~
 

::) 
-

I 

.,: 
+

J
 

I 1 

C"I 
~1 

r-,.. 
a,.. 

C"J 
_

. u1 
~

j 
~·I 

C'J 
C"l 

C
: 

C
 

:,-. 
~
 

l""J co .... 
-..,J 

M
i"-..;-.... 

..... 
~.J 

-
!"'1 

;,;j 
0 

0--
-

~1 
-:" 

t
l ~o 

.i~ 
...; 

..., r,:,,.. 
""l a1 _. ;,.~ C

 
:'4"l 

c-1 
J~ 

0,.. 
~
 
~
 
~
 

(!-.. 
C

'! 
o,.. 

..,e --a 
::1 
.: 

, c o o 
r-: o 

-
l"l c 

r-J o 
r-l r, o , , -

o -
... o o c 

o 
o r, 

l"l o o c o 
ill 

.: 
...l 

;-... 
r, 

0.. 
~
 ~

:: 
-..., 

U
 

0 
:z 
~
 ... 

0 I
.,..,..,--0 
0 

(.J 
... :c C,
,, 

_
, 

2 -= 

I 

o
o

c
 <:, 

0 
0 

0 
0 

v 
O

 
,•, 0 

0 
0 

0 
0 

0 
0 

0 
C

O
 O

 
C

 
O

 
O

 
C

 
O

 
O

 
0 

'::> 
0 

0 
C'; 

0 
0 

0 
t-:,. 

("J 
O

 
C

O
 r"J 

O
 

O
 

O
 

C"J 
C"J 

::'J
O

 C
i 

C
. 

0 
C'J 

C"J 
O

 
:--.. 

C-:. 
-:, 

0
0

0
-
-
0

0
0

0
0

-
-
0

0
C

0
~

0
0

~
-
-
0

-
-
0

~
0

0
0

0
~

-
-
0

0
"
'l

O
O

 
o

o
o

o
o

o
o

c
c
o

c
c
o

o
c
o

c
o

o
o

c
c
o

c
c
o

~
o

o
 

J 
r

.:.:. ,r
 

c:::. 
u 

:tl 
o

o
o

o
o

o
o

o
o

o
~

o
o

o
c
o

c
o

c
o

o
c
o

o
o

o
"
'l

o
o

 

·-
<:

_
.;.. 

-
:.. 

<t 
w

 
• • ."l 

'~
 !.J.J

=.:,: 
~
~
 

:::) 
c..; 

_.. 
C'·J 

M
 
~
 

~1 
--C 
~
 ::C 

0,.. 
0 

_
. C" J M

 
4lT 

~-; 
-.,,:; 

:"... 
-:0 

C--
C

 
-

C': 
:"'1 

-
. .,~ 

--C 
., 

W
 

:,,. 
:..J 
.·, 

..... 
::> 
~
 

LLJ 
........ 

-
..... 

... 
... 

... 
.... 

..... 
-

("·j 
-

r
J r'·J r I r I 

:-l 
:-.• 

C" l 
;:"' J 

i
-

.... 
..J 

.=. 
i::. 

:z •t 
.... 

I-

.:... 
:c 
<i: 
(,) 

"C' 

#
~

 

~
 

C
 

~
 

-
! I 

_
..,......,. 

_.""""' 
... 

..,. 
... 1

1
7

 



lIT RfSEM,CII HISTITllff srrwr:nmr rltli)L!'f,l'.'i r,,n,·, 
LtHIIVH•LIAL OLUl:CT [111T/) fA[:U: <r=FIL:U,, 1:<~IlllNl•LE, C'-'C"I.LJSIU,, t1~tl1Hl<IX> 
l~BL[ PREPARATIOH D~T[: Jl-nUG-82 

SAMl'LE COl•E: C0654~,-027 

S1 ..:l:- ( Micrur,> M.:ss (f''ic-nsri'fm) 
(i rd - -- - - - - -- - . -. - -- - -- . - - - - ------------------------- Not No 
Orr, Ob., ~a r D&Fth Width le~~th f,;;tio rhr-.J'.>Oli le An,F-t. 1 bole ,)111b1 ~ AstiP r·at t X -h:.:;':J 

-- ------- ------ -- - - - -· - - - -·- -· - -- -- --- ---- ------ ------ -- - - - -· -- -- - - - - --

1 30 F 0 I ()(>0 0 I 06:! 0 I 9•1 15,0 0,0()7 

1 31 F 0,00•) 0,062 0,62 10, (I 0,0()5 
1 32 F 0, 000 0, Ol2 O,l2 10,0 Ji. 

1 33 I' 0,00(1 0,062 3, 01 61,0 0,030 
34 f 0,000 0,062 1 • ::!~:, 20,0 < 
35 M J ,'.!5,, il, 187 0,9-1 ~, .o 0, '.:,J 1 
36 F o. \•ilv 0. 062 1 I 00 16,0 O,OOfl 
37 F (). 001) 0. 062 0,44 i'. 0 0,003 

CD ' 
~ll 
3'1 

I 
M 

0, 0th..) 
I . U /~, 

0 • 0(>2 
<). 1 fl 7 

1. i J 
0,31 

Hl,O 
1, 7 

X 
X 

40 I 0 I \)&)(J O I 1 :.!5 2.~o 20,0 0,000 
41 r (',, (h)() 0, 06~ 0,44 7,0 (',,(103 

I ,i2 I V. \.h.)(, lJ. 06~ 0,31 5,u l), 0()~ 

1 •IJ M (j I 2~Jo I} I\.\.,:',~ O,Jl ~.u X 
1 •H (' (), (•62. •,I,-~'.;~; 1 , U / 3,0 X 
1 ... 5 I 0. o'-·,,J O. ~•~;:-' 0.6'.! 10. () (I, 00::i 
I •ll l. 0, o.:..-~ O. l-2~ 1 • ::~ ~.o X 

-17 I 0. (,(,(J ()•Vt):! 0, l-9 11 I l) 0.0()~ 
.HJ 
•IY 

ti 
ti 

:! • ~ .. (,v 
1 • :;sc, 

._:,. :!~,O 
o. 1 :!::. 

1 • .!~J 
0,b'2 

~.() 
~.v 1.). :~~4 

\ 

~;o M 1,'.~b'.!v,!U7 I , 1 :, i:.• n 1). H~j/ 
~·, 1 . ' _,_ 
~) ~~ 

~-. •I 

I 
t: 
I 
t 

\; • .:,,-,.) 0 • 06:-! 
\),\~,~ \}, 1~:. 
\.). ,..,,.),) u' ,)t,:!
,) . ,,c,,·, ". ,·,.:):) 

0. :-!~., 
1. ~~--
u. ~)\) 
I, I,; 

,1 . (l 

1 ,) • \) 
o . .:, 

I :I, iJ 

0. ()()} 

0. i.lO ·l 
\J • (h.)~J 

\ 

o L"...,,, 
',.') 

I 
I 

(', •1 1.)•·, 

(.). (.!\''-' 

tl, ('•.:'>:! 
I). l ::~. 

1. o,, 
\) • i:, •• 

Ji, .o 
~,. 0 

(). (),"",f} 

0. ,-,~• 
L ·::,-·' I 1_) I 1\(11._1 (J, f_){,2 O,•H /,0 0.()()3 
~;:·1 I) iJ,31..! u, i•t.2 \) • (/ ·l 1~;. () ,. 



- - - - -- --

J fl J,E!,E,)1,ill IW,TlTllTE Slf,lJCflll,[ ,,/4,)1 ):;J:; 11,Hh 
llHolVIl•UhL Ol!.Jrf.f f1,il,1 TAI:( F (F=l· IHU,, 1.,"l:Utll•l t, C~CLll!,TfR, 11·-M,1Tl'1X) 
TAl:1.F f'f,Ef·M,,HI,-irl 11,HE: .~1--r,Ufi fJ:• 
... ·: :- - -- - - -- -- -- -- - - - -- -- - - . - - - -- - - - -- - - -- -· - -- - - - -- - - - . - - - - - .-. =-= ·: :. =-= ::; -= ._ ::-: : _; =-~ :: _.-= - .= -- =..: ;_ ~- -- ;.. ~- ;:..: :: --= - =- -- - - -- - - --= =- =- :- --= .: - -- - -· -= -- .: -- - = - -

~;,,Mf'LL l'llliE: cor:.<,4~; 0~!7 

S1 :..:e <r1icrord /Ids;; <f· 1 •~ o :~ ram ) 
{J r•:.i . - . - - - -- - - - - -- - . - - - - - - - -· - -- -- -- -- -- - - -- -- -- - -- Not Nu 
(ll-r, IH•.J ~; l r l•d•lt, ~lidlh Lc>n;Jth l,at lo t"hl"Jsol 1 le An,r· hi t>cd e 1)11,h l :l As. 1.•c• r· ,1l t X I,;·: 

I ~.9 I v. {)(,O O. 1 '...'5 1 • ?~:; 1 •l. 0 0. ()~~6 
1 6(1 I,; o.oc:.~ 0.12:.., l. :!~i 10.0 )( 

1 61 f' 0, 0(10 ,) • 06'...' 1, j 1 21. 0 )\ 

6,_'> [, ,:- ' ... ',(I1 0,06'...' 0, ltl/ ._I 0- J0,0 
1 6J r 0,000 O.Ol::! ::', I 9 3~,. \) X 

1 L,·1 I o. ,:,r,.-_, ll, c,c,:> 0. /~, 1 :.! • l,) ,) ,()0/, 
'-- c·1 t__.~j )( o, ol,..!. ">. i:..:-!~~ 3, 4·1 ..J,..J o. 34'i 

1 66 r l), 000 ,, , (1!)".! ] • .<,:1 ~,8. ,> (),(•'.:!9 

ID 1 i,-; I 0. 0(11) 0. Ot>:! \). i., ., 1 1 , ,, 0,0()~ 

1 60 I 0. (,.,:..) V, 06:.! 0. ·14 7. (_) i.l, oO.I 

1 69 M \_t • 7, (H..-• \) , ] 1~ 0, 'i·l J,O ,: 

1 /() .: <., • ..._,c,:..· o. ~~u :!. 1·:, ll , ·; \ 
·11 I O. (,,-;..) ". ,.-.6:! o. ~;,) B,O ,) •oo •I 
·1'".!_ l \I, l_•t,°_! : . 2:J,O 1 •.51: 1 • I \.), ~7'/ 
/:!. 11 \• I i,2'--1 If l.•62 J .~o ~-l, (', ,\' I:·.• ~ o 

-'·I i- l), (,,,\:, ., , 12~ L • 1. l •i • ,> ,) .,,3,:, 

-,. ~--· t ,1. c,,,,I 11 • (•6'2 0, .-,,1 l~.O ,, ,()0/ 

I '(. I ,., O ,-,,·JI•, lj I •:•6:..! :, • t! l t, 1 • i) O,v.10 
I // 1: 0 •\4,Z (). J :!~ 1,JU 11 , () o.o:::>uI 

1 / t~ f O,'•l1tJ v.062 l • ~~-~ ~o.,, 0. ,) 10 
·,11) 1: 0. 0..,2 ,, • 1 iJ7 O,B/ ·I. I X 

llv I• tl. obZ. t,. Ju I l • 1 J .~. 0 X 
IJ 1 I (I, (1\.'\.' (1, 06_! 1 . JI :! 1 • (J 0,010 
() :' f ,) , \)(\(, 0. 06:t 1. ,)0 1 i,, 0 0,000 

lU I o. 00,, <,. o.s:• l • 00 16,0 0.000 
ll 4 I 0 .ll00 0. 06:::> 1,•H 23,0 0.011 

)~~t)~) I \.) I V\.:l) ,.,. • (.h:
0 :.!,<h> J'...'. ,> o.ou. 

I It, I ll, (I{,<.• (), 06:::> 1, :o ~1.0 0.01,1 
LIi F (JI.~,-~,(\ ,,_.,. Ol:! {) .tJI Li,O ll,(hl6 



i 
"A

 
j 

C
 

X
 

.... 
• 

• 
• 

•
/
X

.
X

 
• 

• 
•
X

 
• 

• 

0 
0 0 

i 
~
 

i 
• 

• 
• 

.. 
.. 

• 
• 

.. 
• 

• 
• 

• 
.. 

0 
.t: 
... 

' 
0 

" 
=

 
I 

'11 
<" 

I 
;.. 

t1 
0,~.... .:.. 

i 
~
 

,., 0 
., 

I ,, 
-
0

0
 

'T
 

0 
~-

..... 
0

-
0 

0
0

 0 

0 
o

c
 

--0 

'T
 

u
i ., 

0 
C

 
0 

0 
0 

M
 

0 
0 

0 

~
~

°'-
C-·1 

0 
0 

0
0

 

;,-. 
"
l 

0 ~:::... 
0 

"' 
;
,
 

r-. 
J1 

;.. 
~
 

.---
,n 

.t: 
~
 

.., 

0 
... _, rt) 

-

0 
u'l 0 

s'l r-...o 
('J 

;-,.. 
C

 
'
J
 

0 
C

 
0 

0 
~'l 

~
 

-
j 

. . . . . . 
0 

:., :0 0 
0 

!Jj ;-,.. .... 
.., "" 

0 r-'! 
... .., 

C"·J 
~, 

'_, 
.. =

 
_,: ·-= 

5 
...I

-
~
 -

~
 

--: :--·. 

~
 

,....,-. 
=: 

-
.-

., ,, 

.: I~
 

'-(J 
... .c 

i 

,: 

'.11 

ai 
...I 

....., ,:, 
... :?

 

i I I 

Iii .,.,
':" 

0 
·O

 
C

J °' 
,:, 

;""J 
'T

 
>

 s
~~ 

0 
--0 

ii~
 

-0
 

('J 
ii~

 ::,. °' 
"' 

"1
 

-
c, .... ... 

0 
0 

C'·I 
0 

•?
 

0 ... .... 
0 

"
l

~, 
,·, 

0 
(
'j 

J1 
C"l 

~·J 
';j r, •·l 

il'l 
t·i 'J1 r, 

,)
 

.,., r,
u1 

--0 :, 
~
 -o ,·J 

--0 
~
 
,J

 -~ 
0 

r'J c::, 
:::i 

0 
0 ... ,o 

0 ... 
0 

.., ,o 
. . . . . . 

::, o
c
 ... 

0 
0 

'
J
 

0 
0 

0 
0 

C
 

0 

a 
(J 

... 
._ 

,.... :: 
'.-l 

C
 

-
=i -

1J 
'-~ 

::'" l 
,,:.i 

·:" 
G

 '=' 
-:> 

,:, 
0 

( J O
 

O
 

f"' ~ 
·-:" 

0 
0 

,:, 
l~ I 0 

-0 
0 

•:> 
,:i 

,:, 
,-:, 

!..1 
¢ 

-0
 ,,: 

~
 

,:, ,-:, 
0 

C
 

,:,i 
"'-

0 
.=., ,:, 

;:, 
·:J 

.., _, 
,_ 

C
 

;-

~
 ·-= 

·= i.:.:
::i 

'~
 

'-

"= 
!..: 
r...1 

~
~
 

=
i 
~
 

.=. .:;_ 
G

 
._, 

-. 3 
.'jJ 

:,.. 0 
.::i 

CJ 
0,.. 

-
:--, 

M
 
~
 

~J 
~
 

:--,.... 
:::) 

,-. 
0 

:>-. .,., 
j-. 
~
 

,)-. 
:., 
~
 
~
 

:;.. 
0 

=
 

1 2
0

 



I [T f;•fSEM(CII lNSTITIJTE ~,HWLfltl,f- i'1NALYS!S [1,Hh 

S H!GLl SM1F I.I-. :._,LIMMM,Y TM:L[S 
•,1)IWL I:. l.LJJIL: l •:.'ll-~-,4~-0::'7 l/'lf,l_[ f·REF'M,i\lION fl(lTI 31--/'\l.lG·-fl'.! 

- -- - - - - - - -- - - - - ·- - - - - - - - - - - - -- - - - - - - - -- - - . - -- - - -- -- -- -- - -- -- - -- -· - - - . -· -- - -- - - - - -- - -- - - -· - - ·- -- ... -- -- -· - - . - -- -- - - - - - - - - -

Ae10'-ol Oh10c-t Lo•mt Ar,d Calc:,_d.;t..-,.J l.lbJec:t M3ss Charc>ctt'r1"t.ic,, 

llo.111,ber Mass r·,verc...:gp 
Ac--tua 1 Cor1cPn • Cur1ct~n. Avt!T'd'Je f\vPrn•••~ I er,ciU--, 

(Jt1JE'C t lJbJect ( H•Jn,bc r <~·1cn·-Jr:,m Width L,0 r1"i Ui l"o IJ1cith 
!-\t r•Jct•.Jre I ~Pt.~ Cu•Jnt f·,~, COJ M) r·,•1· Cu M) (Micrrn,) (M1 ._, rr>r, i r, at I c> 

--··· - -- -

• 1 be r UH 'F c:, t 1 1 t> ~~.4 • "'tJl 131, </~·,4e, 1 0, ()7 • J- (), ()'..' t,tb I \_). ?~-. 1 "/' .:,:, I I 5, OS 
t-1111:.:. t. i.. 00 l p o. o. () ,1.> O, 00 1 •.), Oll 1),Q() l (>' Oli 0, , ..:1 I o.oo 
Oth.:r 1 J • 1~91:!t, o, Ot> 0. ()(> 1 , 16 l O, bi: l l< ' ~.~-, tJ0.8_ 

,,11 r· iloe, b~J • '/40~)!.i[!, (), 07 l () • (> '.' l,1t., l <)•?I 1 l, ;h) t 1.; , :_,5 

l.<ur,dl e Chr•c·c:ot1 I? B, 11 ~. /~,1 , '/iJ89:.~, 3 (', •15 J (). ('..(> ·l,T/ l 6. Jfl 9. ~.:=) l 2,23 
Am1-- h I i:oo It> o. 0, 0,0 ,, •1·,o 1 (),00 () • 1)(> I l), (l(t (),00 l o.oo 
lJU-,,:, r 6, 01.7?3, 0. '.'; I ll, :>4 l ' '-/'.' l :>. o.~ H.H3 t IO. ~3 

A I I f<ur,,:i IP 14, :'o:•~1 () •. , 7 I (_),47 3. 3~; '.i, ()0 9, :•o l 6,69Iv 

Clu;;t1..•r Ch I''!';,_, '· i I t' 3. -lJ39}, '.A.130, 7 0, t,() l O, '.,,,. 1 , 4 0 I 0, •l; =~ • :.. ~ ,' } 3.29 
,'In,, hit..:,!.:.• 0, o. o.o () • 1)(> J- (). 0,) 0. (,() • 0, 0(> () • \>l-, l 0,00 
Uthr>t (_,, t-l6 / 11.,, 0,3/ j (l. :>4 1 , ~i 1 I 0,4'.! l>, \)4 l 3,92 

I.- 1.)Al I r111ctpr () . I :~1) 1 •JO, () • -l '., i· \). -''' I , 4 l t O, 4 I ....,. _,.._ l 3. 6 --

M.: l r 1 Lht".rC: ot 1 1 c "" 7:1 32B, 30944,0 0, 14 I 0. ()~. I ,09 I (),33 IO. (10 i 8,0'-·. 
hmr h 1 hci le ~) . o. \l. (> 0. 1)() I (l ,()\) o, 00 I (). 0() \),,-,(, I 0,00 
fJti",,,r "/ . 101 =.. ~J~·', 0, ~, l I 1l, I_!/ I , l :• I () .()~_; 4,6..3 I- 4,84 

........ -
(l I 1 M3t r I 1 :>. 1 /~~~.f!/.• () ..; ,; J (l, .',H I , 1 ,, I (, ,'J 6,87 I e.6sI 

!idlllF•le f'ol lcct1or, ,ir,rJ f·r,•Par:it1or, [1~t.a (, I' l ,:i I Id L: 

1()1r -.1ul•.1111e 1,00 fu M ririd Iii! 05'.'t:J: 1 11: I 
1"1t•1-1>·:, 1 l ,', re.•.; 1,00 Sll Cm lr,,Ji-...·1,j1_1dl Grt•·j u~·er-.1,,:; 0, 01..)('\)~.~-· ~;u Cn, 
/'\,,lh!•J 1) l'•:>.:J 1 , \' () !, Cl ( n, N•.1111Cle1 nf f~r1d fl:=t,111.1, i~.. 
r,·c-dc-~:.,,:1l r,,·t}: l , 00 ~)LI 1.·111 I 11111 M.,''.r11fll:.il1ur, :::'000() 

(To provide the reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) 

http:Charc>ctt'r1"t.ic


ur f;;[[.lHf:CII l/lSHTUTE bTWlf'llll,[ ,HIAI )•.J:, lli'..IA 
1IHllVIf1UAL (l[UECT JIAT,) TM:t f <r=r JVLI,, r1=Ulr1t1L[, C=-l'Lll!,TU,, M'-'MATRIX) 
Tf\l:L[ n,CF·i'tf,Al lOtl [1AJE: 31-AlJG-f12 

SAMPLE l'ODE: C06545-027A IS"C\-B· tVl l c.o., ~.) 

bi~,.• (M1c:ron> Ma,.,. \ f' i CO .J I':; 111 ) 

Gni .. - - -·- ----·. ------- ---·- - -··---- -- --- --------··- -· --- - Not N,, 
01,r, Ob.i Str [ler-th 111,jth L.,n"lth l,~•t J d Chr~sutll<! Am1- hi 1,0 le (lll,bl!J A=>Pt~ l'illt. X--1,.,~1 

- - - - - - - - - -- -- - -·---- -- - ···- -- --· - ---- -- --- - ·- ----- -- -

1 1 F 0.000 0.062 0,9·1 1 ::i .o 0,007 
l '")L"1 ~ C O.O.!,~ 0.625 ._.., 2,0 0, l:!l 

1 .5 ti :•.~,()() 0,937 J, 19 7,7 . X 
1 4 r 0,0620,187 1,25 6,7 o.o:w 

1 .r-,c-l 5 1' 0,062 0,31'.! __, 4,0 0,063 
1 6 M l ,87~) 0,375 1,56 4 .')- X 
1 7 r 0,0()0 0,062 0,44 7,0 X 
1 El F 0,000 0,062 0 L '> 10,0 o.oo::,...,_ 

I\.) 
I\.) 

1 9 r1 O,OL,:! 0,12~ 1,56 12,5 X 
1 10 11 l • 125 0, ~~;o 0,62 :.:.::; X 

11 II l , ll 7~ 1.~~o 1 , lll 1 • ::, X 
12 11 0,62~, 0, 125 1 • ~;.', l ~ • ~; 0,317 

1 1] [I 0,()62 0,937 2.~o 2,7 0, 3[l 1 
1 14 C 0,0l~ 1 I :!50 1 . ~,6 1 ...') X 
l 15 I.: 0,06:.! 3,750 10,00 2,7 b, 0',',J 
1 16 C o.ot,2 o.6~~ 3. /:, 6,0 o. ~so 1 
1 LI II 1.~.16:! (),j/~ _ J ,3 1, 90•11 .')I-"_, 
1 Hl L, (). C,i,:_! 1. ::,~,o • I J 7,0 1, l770 -,, 

19 I o. 0i.lv o. 062 1, ';1-1 31 .o 0,015 
20 F (),()00 0,1:::'5 l , t,3 1.5. 0 o.o~~:! 

l L",:! 1 M l ,[l/:::, 0, 7::i0 ,Jo ::! • 1 X 
:..!2 C 0,06:! l, 2::iO 3,!:.! 2.~ 0,6J5 

1 1:3 M :.!.~;oo o.ot-2 l,U/ 30,0 0 .1~>'2-
1 :•4 I 0,000 O,Ob:.! 0,•1-1 7,0 (),003 

:.! ~, I- 0, 000 0, 06:' 1,J() ~~.o 0, 01 l 
l :!6 I (1,000 0,062 0,37 6.0 0,003 

: ~ -,1 I <•. t,OC, 0. Of):! 1. 2t., 20. 0 0,01() 
21) I (). (1(1() (). 062 0, 62 10, () 0, 0~):, 
:_)9 C 0,06'.:! 1 • 2:>0 1 I :.!~, l, 0 0,:.!54 

: :. ;-_:;:::_:.,::;.;: ___ ;:_.;_;;:,_;___ :;:-_:.;..;::.=_....::-:=.:=--:.=.=----=:-;=.:.:=-..:=__:-====-=:=-- - ==----=~=;_;,..._--:;:.:....::....=.;;..,;;._; __ =. =--===-=.:.:.=:;:.:.~:;:__ ----:..:~.--



lIT i::l.:SU,f,:Cll ltl~iTITIJTE SHWCllll!E ,;NAIYSIS [•Ah, 

LIHIIVH•Uril. Ol:JE:CT l•hTA l,H:u: 1rc.f1l:[J,, t:~L:IINIILI., Ccoi'Lll~atf/, M=M1HldX) 
I.U•L[ H:U·Af•flllOrl L1,Hl: Jl··l'ILIG-112 

s,;111·L.E C:Ol•L: COb~,4::, - O'.!/A 

~~ i :.: (: ( 111 c ron J Mass <r•ic:o~rom) 
fi 1·d - ------------------- --- - - - - - -- - - - - -- -- - ·- - - . - -- - .. -- Not No 
01--'r, 01.,j St r l.ltc>f-th IJ1dth Len!.!th l,at lo Lhr'clsol1le• AmPhibole A11,h1 =! (\she r·,;tt X--1, ..;,i 

--- --- ---- -----· -------------
1 :w t: 0. (ll, 2 0, 1 '.!::i 1,13 9.0 X 
1 :H re 0,062 0,312 1. 5i, 5.o X 
1 3'' f 0,()00 0.062 J, 12 ::..o.o X 
1 33 ii o.oc,~ 0.1~~ 0,62 . X ~·. 0
1 34 F 0.000 0.062 O,l2 10,0 o,oo~ 
1 3::i I· 0,000 0,062 0,94 15,0 0,00/ 
1 36 r ll,()00 u,062 0,81 13,0 0,0()6 
1 :LI I· ,, • O(,C) 1_1. C•62 (). 44 7.0 0,0,.l] 

f\J 1 3fl C O,Ut,:! ,>,'13/ 2, I •7 2,3 X 
w 1 J'i l• (l,,)..'.2 0,-137 ::!,00 4,6 ,\ 

J -lll I· 0, l)()() , , , Ot,2 1, 31 21. 0 0,010 
\. I1 -11 1: \)t,:-• (JI 12~ 3. 1~! ~5.0 ,) , 0.:.3 

1 4:> l: i.).(~6.=! (1,.:-1:~ 1.w, t,, 0 X 
.13 I· ,-~ • (•O•.> r, • ,).:_,:.! 1 . /~; 21:i. \) 0, 1>1 •l 
•l·l t \). •.h.)(1 U , 0.f, =~ 1 • ::::; 20, ll 0.010 
..1~, I 1_), (.H._H) (J, (_\62 1 • ~o 24,0 ,) , 01 '.' 

f .-, ta 1 t1~:;s (l'JC031'31f1):-. l'.!.'/"18 ,·,, 1h)O 
, •.•• 0 J •.'out al 31.). o. l ~J • o. (). 

- - - - -- -• -- -•• - ,. - - •--- - - - -- -M-- -• •• •• • ••• •- -•• •• -• • •- -- •• • •-•- •••• •• _.. • -•~ •• _- -• - -• -• ••-••- -•-••---- •• -• •• - - - - ••-- - -• •--



--- - - - --- -

JlT f.:E~:rAf;:LII ll'JSrITUTE STRUClUF:E ~tMl.'r:3TS t1,H(i 
~; I ~IGL[ •_:Ar1f'LE qlHMAfi'r' l A[lLf· S 
::;ittr·r_r l'OL•L: t_;r,,t,:,4c, o::>7," TM:tr: r·r,Er·Af~ATIUN flATE: 31··(\IIG-O::> 

- --------- --- --·- -- ---------------·- -- -- . - - - -- - - - -- ------·---·- ---- -- -· - -- --- - -- ----- - - - - - - -

~orosal ObJect roOJnt nnd CalcOJl~ted ObJ~ct M~s~ Characler1st1cs 

N•Jn,tier· M3SS (,ve r6:H"' 
Act1Jr.1l Conren, Cr.ir1cur1. Aver2~e /'lvera~e I.Pr,~Jth 

Oti.,ect ObJecl <ti• rn,bec• r (f·1co~,1·3111 (Jirjti1 Ler,~Jth To lJ1dth 
!·it l'IJCt 'J re l~F-t:7 Cour,t l·'er Cu M> h:.>r f'u H) , MI r .-,,r,) (M1cror,) f•::..t 10 
- - - - -· - -- - -- -- -- - --- ---------- --·- ---------

t .,F 1b£.>r Chr"-:~otile , ' :::-1~i?H, ::~1 /. H 0,0;' J (),02 l. OJ J (!' ,1•J tl.00 l 7,5-
AmF-~, 1 ~.,:-,le 0, o. 0,0 0,00 t 0,00 0,00 J v,00 0,00 l 0,0 
Oth,•r :.: . 2C931, 0 '().:', l o.oo I, 7::J I 1 , 'JO ~~-~0 130-4. 

~l 11 r1ber 19, ~7•1845, 0,0? i 0,01 1,13 l. o .. :.<J 1/,::-2 ll0,85 

(11.mdle Chr~~ot1le :s. ,u:~97, 3.~lT/,/ O.C3 I 0,•18 4, 1 ·; ! ,1 .o:! 4. ~.{, J 2.2: 
A111~h1~ole 1). o. 0. () 1). 00 t (),()0 0,00 I 0 ,C•O 0,U(' t 0,QQ 
(ltltPr 6. H~79:~, (1,:,4 J (), I ·5 1 , ·I I• I () , ~, I ·; • 1.'• 1 l 3, l '1 

,i I I Jcur,.-(J e 9, 110190, 0,44 J: 0, 4l) :! I 3/., l 2. 4t~ •✓..1,;, i 2,98 
N 

"'" 1·111stcr L'h rc;sot Ile 1 P 1 ~!:,~,, I0~,81',, l t , 1 ::> J: l • :•~) .3 • 3 ~:- I. J' I(• tj' ~~~ ~ 8,40 
1)n1f• h 1 l••· I,. 0, o. 0. 1) () , Ol) I (\•!JO i', Ol) I (\. ()(\ t) • (,() ~ o.oo 
11th,• r :! • 2fl9~~ I. , 1 , (1 '1 I (). :,:? I , fl/ I (•, 44 I, '•/ J ,:. '77 

A I I t: I 1.1 -s t ,~ r '?, 1 :~() t ~JI). 1 , l 1 I t, OH 3 I Vi.1 J '.!..n ~-. ·19 t 7 . :,8 

JI;: f I I " ('i I f'':t-:)("1 t 1 1e 3, ,1:ur,•·,. 4 -~ 1 ~i_,. 4 11, 19 } (), I I J • ~~6 I ll • ~q l~•,2 ll:5,55 
tin.:t- h 1 L·,..:, l ,:· ,~, . o. (•. () C•. 00 J (_J. (1() f) • ()1.) J O,(•t_1 0, 1.'• I: ,_.. 00 

L ---, l-,tfllh£·1' · 1 :! 3 .!l:, (•.-/I J ,J,'ll -- . ''-' I ~~ ' {1 --~ :r., :> J 'l, 49·-·· 
All M::>t.r1 ,, 1 l ~-, -:, :.~ (l • (1 I ~-,: I ,\ I ·l ~- :·,I•.• :~ ,,-, ;, /,97 i 9.62I·-·• 

:.,iofllr le ( ollr.•ctl!•I• c,r..:i f'°l'i.'f.-r_,t 1c,,-, ,,~t;! ,-, r 1 •.i [1c1 I:: 

.=, 11· 1•10 l•Jm•-) 1 I ,'it) l'I.I ri 1_;r1.-r LI•: 1)•,;•11:::','I" J 
)lp;-i'l .-, It ,'),-.• 1, ()0 ,_:o 1.·"' [r,d1•:1ri•1.~l f;1·1d (l: ter,11,.: (). Ut)\.'(,/. 0 ,•tt I'. 11,r· 

t'"l1..:hPri .-. , , 1 .. 1 I , (•0 ~-: LI ; lh ~~1_1111l•-: 1 r· oft",,., .. , t"1:-c·1,1r,·,.:. 
(,: t..·• j, 1 ~ , :, :_ l t t.) l' t• :: l , ( 0 1) ~ ,lf I. n, r: :Ir,, ri,.s1,1 ;'1t::,l1111, '.'00(•0 

(To provide the reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) 

http:M::>t.r1
http:Act1Jr.1l


I I l r,·LSE,HiCII 111s11·1ur[ Slf•:U[lllfil: tHU,l 1Sl:, 11,)ft-'I 

INf1llJH1U,)L 0I1.JLCI ll,HA Tt)[:LE (F~Fill[fi, ll-'lllnlflLL, C-CLLJ!.iTEri, tl'-'M,)lfilX> 

lA~LL PRfPAR~fIOII ~~TE! 31-AUG fl2 
.··- - - - --·-----.------------------------------- - -- -· --- ---------------------------- -------- --- -----·- -- . --------------·-------------- ---·-----

SMIJ-'L[ COii[: ('Ob'.;-15-028 IS'1·D· l'il c; 

Si ~l~ ( tl1 r: ron) M.:iss (r· i CO:l rcJn.) 
Ci rd ---·-------- -----------------.. - -- - - - -· - - -· - - - - -- •.. - --- - -- llol No 
O,,r, Oti., ~a r lle~lh Width Lensth F,a l i o Chr,.,c;ot i le An.Fhibole An.t>is Asbe ~·"' l t X--f\dt.J 

----- - . - - --- - . -- ------- - --·-- ----- --
l l F 0,000 0,062 0,31 ~.o 0,002 
1 2 ti 1,063 0.062 0.94 15,0 0, 162 

3 M 0,9J/ 0,062 0, 6'} 11.0 o. 105 
4 C 0,062 0,062 0.50 8,0 X 

5 ll 0.062 0.12::. 1 • ~,6 1 'l_,..,~ 0,032 
6 F 0,000 0,062 0,07 14,0 0,007 

1 I ll O,Ol2 0,250 0,75 3,0 X 

1 fl F 0,000 0,062 1 ."'l'-"_.., 20.0 0.010 
t\J 1, 4,0 Xu, 1 9 0, 062 0. 12::. o.::.o 

1 10 F 0,000 0,062 0,75 12.0 X 
1 11 I 0,000 0,0(,2 0,31 5.0 0.002 
1 12 M 0,500 0,062 1, 56 ~~;. 0 0, 127 
1 lJ M 0.6:!~ 0.125 1 I~~:; 10.0 X 

14 ~ 0.000 0,062 0, 31 5.0 0,002 
1 1::, I 0,000 0,062 0,•l-1 7 '() 0,00J 
1 16 r 0.000 0,06'."' 1,13 18,0 0,009 
1 17 L 0,062 1.,),12:; 1.~5 10,0 o .o:!5 
J 18 F 0,000 ~).062 1, 81 29,0 0,014 

1'1 f 0,00(1 0,062 0,62 10,0 o.oo::, 
20 F 0.000 0.062 1 ._..,'IL 20,0 0.010 
21 r 0,001) 0,062 0,ti'."' 10.0 o.oo::. 
~2 I ll,oOO 0,062 0,(,9 11.0 o.oo~ 

') 23 M 1. ::>50 0. Jl 2 0, '/4 3.0 X 
:_> 2·1 C 0. Of>:! 0, 937 1 , 'IC"_.., 1. 3 0, 190 ,, 

')L...., I 0,000 ll,062 0,44 7,0 0,0vJ 
'l 'II r 0,000 (1,062 o. ~.o 8,() 0,(104-·' 

'.!.I I 0, 000 0. 12~, O,b:_> ~; .o (1,023 Nfd I I) t1G <i,, 
!;J ( :,o) F~ I-~::' 

'I :! [I /'I (), ?~;(; 0. 06:1 (). /~_j l '.! • 0 X 

-- - - -· - - .. - - - -- - - --- -- -- -- - ---· ---- - ----- - -. - -- - --- ---------------- - - - ----------- - ··.·· - .. -.·- -. - - -- ------ --- -- - ----- - ---- - -- -- - -_ ·- - .. - -- -- - - - - -



I TT r,E!~Erlfd'II UIS TI I U IL i·;ri-:uc I Uh[ f',/ll)U'!: l S 11oH t, 
lN[tH'Iltlli'll oruu·r 1tt1T,·, ·1,H!I.I:. (I -f lllEr,, [,=t1lltllll I, C=CLWiTEf,, M'·IIAfl\l)') 
T,H:I.E l'hl:.~'hl,11 I lllr! lt,HE: :51- 1)1lli--lJ:.• 

fii\r1f·Lf l'Ol•E: COt.5-15-0'.:'8 

Si:.:,• CM1crord i'Jd,•~- if''ic:o,.1·.,i11.\ 
fi rd t 1ll l Ut> 
0Fr, Ol'lJ ~:tr ltf•~-th lJ1dth l.er,slh l,<1ti,-> ['i·ll'·J,;ul1 lt1 1)1111 l,1i.>lllL• ,111,t,; _; ,',.,I,,• 1·~11. ;,-1-::-; 

:.! '2'1 ,, o.Oi,~ 0.31~ 1. ~;6 5.0 0, O?l/ 
2 30 t: (), (,& '! r_•• 1B7 1.31 7,0 0,0·\t) 
2 31 C 0,06:.: 0,311 l. tP 6,0 o, oy:::, 
~! 32 F 0,000 0,062 1, 07 30,0 (l, 01:::, ,, 

33 F 0,()()0 (t,062 0,7::i 12,0 0.006 
:~ 34 1: (),062 0,·137 6,::i6 15,() 0,467 
:_, 3~ F 0,000 0,062 0,37 6,0 c,. 003 ., 

36 F 0,0(10 O,Ot,2 0.01 13.0 0,00.:, 
I\J 
0) 

2 3/ F 0, 0•)0 0, 062 0,9·1 15,0 0,007 
2 JO F 0,0(11) 0,062 1 • ~Jl• ~5.0 (),012,, 

39 C \.),06:..> (,.375 0. t,2 1. 7 :< 
--, 1 ,..,r..- (),.14440 11 0 , •l 3 7 •) . :~ l 2 ..... ..,. ·I ,l,,, 

·ll I V, 0(,0 ,-, . "''"~~ 0,•H I, 0 ,: 
:.: ·L' I 0, 00(• '-', 1.2::.. 1,63 13,0 0. O~:i:! 
2 •13 I 0, 0(,(1 0, I fl7 1 • :-1 ~-~ 6,7 0,090 
:! •14 f 0,000 (1 , l'.:!5 (), 75 t,. 1) o. o~•-1 
~! ,1~; F V , C,t)(', ,~•• 1~5 0,75 6,0 (),02-1,, 

•16 F 0. 0(,(, ..-, , 06:! 1,13 10,() 0,009 
., .)"J F 0. Ov(• ,) , 062 t. l 'i 19,0 0,009 
3 •18 C 0, 06~ \_), 1~5 · 0, 'i4 7 • ~, X 
3 -1'i F 0,000 C,.Ot,:> 0, Lll 13,0 O,OOb 
3 ~~o C 0,06:> 0.6:05 0, l:! l, 0 X 
J ~1 C 0.06:! (>, 1~5 o. J~ t,, 0 0,015 
3 ~.:: F o.o(,o 0.06:2 1 , ::i6 ~5.0 0, 01 ~! 
J ~, ~~ r 0, 000 0, Ot,2 0,69 11.0 0,005 
:s ~i 'I F 0.000 (),()62 0.7~ 1 '2, 0 0,006 

,.-c:-j ......., 0,000 0,062 0,44 7.0 0,003 
3 ~,l, ' r 0.000 1),12~ 0' l,'.!. ~.o 0,02(1 
j ~? ti o. 7~·.o o. 1 2~, 0. ')•I ?.~ o. 2'.!9 

---- -·-- - -· - -- ------ -- ---- - --- -~--- --~ -- - - -- --------· ----- -- ------ - ----- ---------- ------ ------·- ---- -. -------- ---- --- . - .· - - -- - -- -- - -- - - - - . -- - - -



l IT l~ES[11l,fll INST I Till[ SH:UCTLJl-:I: hllt',LY~:JS l•,H1) 
INL1IVII1llt1L flll.lECT [1,HA T.;f:LE O=FflcFfu fc-=L:lJNiol.L, C°CLUSll"I,, N~Mf1TfdX> 
l ,H,LE f·R[l-·ARA J ION l"IIHF: 31 ··,'\llf,-·ll::' 

·- -- . --------- -------- ------------------.-- -------- ------------ -------- -----·----- - - --- -·---· · .. - --·--. - ---- .-- - ---·· 

S,-'\lff'LE COL•[: C06~45-0::'B 

S1;:e ,M1croro) Ho~~ ,1-·1co£1•c,ni) 
Ord fh,1- r~o 
UPro UbJ Str DePlh Width Leroslh l.:at i o rhr,,,.,otile ,~n,t"-hil•,ll<' ,;n,b i c.l A,;cb,, 1-·att '< -- r~ :, , ' 

3 58 L< 0.0t-~ 0.bl5 2,JI 3, l X 
J ~.c;, I< 0,06:! O.l,:!~ ::i. l.3 4, 2 X 
J 60 I 0,000 0,062 o. 62 10, (l 0.005 
J 61 I< 0,062 0.437 2, 19 ~j. 0 0, 1 ~',6 .,.,
J 0- 1., 0,0!,::! 0.::!~0 0,75 ],O X 
J 63 F 0,000 0,062 0,31 5.0 X 
3 64 I· 0.000 0,1)62 ~.63 ·12,0 0 ,O:::>1 
3 i,5 F 0,000 0,062 0,6'/ 11.0 0,005 
3 66 I 0,000 0,06:-' 0,94 15,0 0,()0/

l'..J 1 '")IL"--.J J .."l C 0. 062 0, 151) ... ··-' 5,0 o. o~;i 
J c,tl I 0, (JO\J O. l).._:..2 (.). ,):-! 10,0 o.oo~; 
] l,c,, r (\ 10~~ (_) 31~ 0 I,',:! 2,0 0.0:i'.' ,, I 

3 :0 O.tif.:? i),J12 1 , ,_,4 4, . : ' l). 0(.\0 
VJ :1 j_: ,·.• c,.:,~! ,,. 1:~~? 1 • I 3 I> •II " 

•1") l:·; I d ,•.)\JU I, 
1 ·,c- Ii , t,'.2, ._o,\J " \J ••., :!(1• ,I 

.':\ 1.: ,--. , ,)6~ v, 1 ::5 1 ,2.5 l tl, ,', I). 0:.!~,·,., ti ", 625 ,·,,, •,<'. (·. <;.J l~. •.) X 
·l ',, r V, UOll 1_',, \\~',2 0.:,:1 s.n \-,, C•V! ,, 71,.:.., l: o. 4-,62 (,. :~~-o 3. ()\} IZ,(> l1 , J 2 
·l I i I (_). (,(,() '), 06.J 0.6~ J (), tl (l, l)(_) 

·1 :,,,i t (),\)00 (, ••-,i:.:! 1, 6J U,. () 0,01,, 0 ')L'/9 r (), 000 0, ,)6:> •• ·1, 0 )'.,J 

·I ll• F (a o (H)(J r, t 0._")~ t). I~ L!,O >: 
·l GI r t),{)(J() (),(1 6:! 0, i,'I I 1 , i• )'. 

·l u:: (). (l,.)11 {I.,, ... ~ 0, ')4 •~.o (), 00-,I 
·l [;J I 0, 000 0, (,.','."! (1. fl 1 1] .,) ,) • 1),)6 
,1 U·l l (', 11(•0 0. 062 ,) • IC/ 1 ·\. () ·o. c,(,·1 
·l l~~ 11 (),625 0,l)6'.! O,'.;(l ~I•<• X 
·l t !l, l () • (J1.)I_) 0. ()!, ~.., 1 , t,'/ ::>7, 0 O,OIJ 

='=~=-=---- --=-=--- ---= -- ------- -----~==-=-.:..:~=-·=-=-==-==-=·-~--=== ---·---- ~=.::.::. 



.:.:...,. 

Ill ,~u:f.-.J,1'.II lr6lJTlllE :-,r,wcTlllil'. ,'./IAl',:,IS r1,Hf1 

ltlfllVIl•IJ,'\I. fll:_1r_r1 11,,TA 1,H:IF d·ccflf,Et:, [:-~1:llrlflll, C-'CLU~;TFF,, l1-t1,H1n:..:, 
T1'\1'1.[ f'F-:Lf·M,r,Tiflrl 1,,;rr: -:t-f)lll,-·tl.-! 
~-- - -·-- ----. - -. -· -· -- --- - - -- .. - - -- -- ---- - - -- -- -- -- -·-· _. -·----=-= ·.- -- - -- -- . _. -- ; :..: -~-- -- -~ 

St'\Ml·'L[ C(lf1t:: f'Ot,5,l~,-,')28 

S l ::c.• (M1cror,i t1a~s \f·1co.s1a111i 

(jrri ---· --- ---- -- - --- -- . t/ot /Ju 
11:~1, m--..1 !:.:t.r T•e1,t h lJ1dth Ler,sth I,...; l l o Cl,r•.:soli le {11111--h l i\l) l l.' ,'\r,,h i :I (, "l•e f · :11_ l X I•:_,,_; 

.. - --- - -- -- -- -· 

·1 [O I l),(,.-,,) C•,06'.:' 0. t,'l 11 .~, \). (•0~, 
4 fltl I 0. o,)() 0 I{_)[,~ 1 , l J ltl .0 0 ,()09 

4 [i9 F 0, O()() 0. Oi»~ ll, ;::, l .:::', 0 {), 00!, 

4 •_IC, F l). \.)(1(, 0 I 0~~ .~, i•O .HJ. 1) 0,(1:!4 
4 ,;.· 1 I'. (l, V~,'._! (,, -13/ 1 ',L-,_J :>. 'J ,),(',()9 

4......., 
,•'"), ·-
-;·:.s 
')-l 

l.' 

rl 

I 

o. o.:,:? 
l),f.,:•5 
0,000 

o. 1 ~s 
,'),,Ji._,:!_ 

(1 ,062 

(1. 44 
0, 1 >-l 
0, 4·1 

3 C,J 

15. \.) 
7,0 

0 .09~, 
;,, 

:( 

N 
CXl 

,_
·-' <.,••·.J 

.-,l 
F 
r 

(). 000 
(i, 0\J,.) 

\_I. Ol~ 
(,, (,b:! 

1 , ll l 
(),3/ 

29.0 
,:, .(\ 

0, (ll 4 
,, . oo:s 

L'., ','/ C O,Ot-:.! O,lU7 o,:;o :_,. 7 l1,()J::-_. 

~-, •JU I (JI (_p_J(• .-, I (It,~ 0,07 I 4 . ,) ,1 ,()0/ 
?9 ~ (, • (n'••·• (, ,(,~~~ (• • .-.1 ~... \) \_'I\)\.).~, 

'., I (_II) ..-
J 1,, 1 

j( 

l 

0, \\:.:! 
\-), •:•.~,i 

i•, Hl7 
II ,4'2~-, 

3 • .-:.:•: 
1 • t: 1 

19. 3 
~). ,-, 

(), 1 1 0 

X 
~ 

·' 1 ..., :! 1· O,Ot-..' 0.!~,0 1 • :.:~, 1 . / X 
., I ,>.I l . t~ . .--,.:.. :! 0.937 1. 56 1. / X 

)(l•I t: o. f,i,~ n. 31 ~, () I l>:~ ~.o X 
J(,~. 106-· 

,-
I 

(). (.1\)0 

(). (1(,i) 

,,:, • ~~16:? 

"-'. 4)6:! 
0, i; I 
0, t,:! 

13, \l 
10, (J o.oo~ 

X 

:., Jll/ F 0, 00(, ;; , 06'..' 1 , J l :::'1, 0 0,010 
., 1011 F 0. (h)O (,. l,1~):! _!•!JO -10.0 0,():!0 
~., IO'i. Ill•-· 

1, 
I 

(\, 06:! 
V, \l(•(l 

0, 250 
(), ,)l,:::' 

~~I~ 1 
0,9-l 

',I,] 

t~.o 
0, ()'/•1 
f),00/ 

111 1· C•. o,.:, O. 1 :•:; 1 • ~~-, 10, \> X 
,.-., I 1 '.' ' 0. (,Ot.J ._.... Of,:~ ..:, • :-; 1 ~:;. \) ,_-,. (,\.) ~, 

!LS 
IJ.l 

I 
I 

(J I \i\_),-, 

(), (,()fl 

\.} I •Jl-:! 
(i, (1.:_.:::' 

:>. }:U 
(). ~,..., 

.\.:.. ,) 

i!. () 
I (•. (', ~.. :{ 

(',,(l(l-l 

I I~; I (>, OOtl ll. t>6'...' (j. ::-,.-, ,·,I() X 

'I 



l lT l<ESE1WC:II Hlf;l ITIJTE ~;Tf,:IJi:Tlll~E MU\I t'!:IS 111,lt, 
jtJ11jl)l[1l1t1L l)l:,JECT L1AT1) T,Hil.E (F~FlllU,, t,-,1,u1lf1L[, C-(UJ:..,H:r,, 11-11,Hli!X) 
TAHLE PRLPARATIUN UATE: 31-AUG-U:.' 
-------··-·-------·----------------- ----·-·---- ------- ---·--------------------- ----.-· - - - .---- -·--·-=···--- - - -- - --- ·-··· ··------

SAMPLE COUE: C0l54~-028 

!..,i;:c (M1cror,) Mo~f, (l'icosrau,) 

· GrrJ Nut No 
(1pr, Oh,1 Sl r [lept.h Uidlh l er,gt:1 l~al10 U1r!1~ol1 li= An,•·l11!•1>J._, Anol.. i:c1 ,,s,J,._, f·at t X- I•:,,!·, 

,-., 116 tl 2.500 0.1~~ 0, '14 :, • ~j X 
L 1 '")C:"., 11 7 l: 0,06:.> 0,250 ._.., ~j. 0 0 .0~;1 

Tot cd Mass (f-"ico!clran,)c= 3.60~ o. o:!6 
Total Co•ml - 04, :! • :-!tJ. (>, :L 

Iv 

"° 

- -.-. - ---- -- - -- -_ -- - --- -. -- -- -- ._ --- -- - . -.. - -· -- -·- ------ -- - - ----- ------ ---- --- --·----- - --- ----- -----------·- -- ---------- - - - --- - - -- - -- --

,: 
J' 



11 T F,[f,FAF,CII IN~,TITllfE SH:LICfllf,F 

S 1 NGL[ SAMf-•LE :;u,11-1.-.rn' T t'.IBLI· ~; 
!,t1Hl-'LE COflE: C06',45--0::'P. 

Mli,t Y'.::Js (1~T,, 

TM:t E 1-·f.:Ef·Af~/'\TiflN 11,)T[! 31-MlG-O::' 

(lerosol 01->Ject Count An•j CillculJtcd nto,,,_.ct 11.0 •.:c_, CharcJct·,.,·1~-tic:\, 

Oh.Jee t 
!)t r1.1ct•1rE~ l';l!='P 

Ac:t,_,c>l 
Object 
Coo.mt 

tloin,be r 
Cor,c.:-r,. 
i N•Jnol.•er 
h.• r Cu M \ 

Mc3S ~> 

Lor,cc~ri, 
(f'ICL'3l'C•m 

f-·e r 1.·,.r M \ 

fiveT'c·9P 
IJullh 
( t1 I C' I' 0 r, ) 

Ave,·,;sp 
LPt,~1h 
(MI c: r,>r,) 

/°\\•t• 1 '-' ,V 

Le'fo :·. t 11 
TL• ~11,:ilii 
J\'-'i,] ,l 

fiber Lhr~:,col 1 lt> 
f-lntF--i' I l•(l l C• 

U Lil,_• r 

~;9. 
:! • 
'I• 

11(19/G. 
60,S/ • 

. ' 130:!, 

1<;<;0.~~ 
/8. ~, 

(). 1• / 

\_I • () '-) 

tl, /\ 0 

.J ,_) • (I=' 
V ,0·1o.,,., 

1 , •)L\ 

1)' ·1 ,' 

() .~.~\ 

1 

J 
l 

(),/,:i 

O. :~:! 
, l • .! I 

I~;, 21 
~I I I l <• 
tr • ~_: ,:-, 

I- I''. 39 
I •.•.00 

::-.3 

/'\ll f'iti.,r JO. ~~ 1 :.:' J 4 !, • 0,0:' 0. C,,: 0, 9:~ 0, 61 14. l i 9,95 

l,J 
0 

1:,,r,dl e Chr••JC:ot i lt> 
f'\nof-111 bole 
ll I ht> r 

;)JI Ltuc,dlt> 

10. 
o. 
6, 

ts, 

:~O~\.~~-; • 
(), 

l C:!Ol, 

,w~;:v.. 

3/JO,t, 

o.o 
(','.'/, 

0, c,o 
o,:q 

o. :::-•9 

l 

I: 
(), 11 
0. 00 
(),'.''.' 

0,1.5 

:>. ~.,3 
1) ,00 
I, J·l 

~ ,()0 

I· I • 6 1 
i>,00 
,,) ,90 

l , 4 7 

JO, L'-
0. \11_) 

3. '-?'b 

7,H.2 

I: 
1-

". 6-
o.oo 
I -1 l 

4, 7: 

Cl •J;. te I' Ch r••c; ,,t 1 It! 
Amr- h j bo l tl 
(llj lO I 

'i, 
o. 

10, 

-:.:·,-,~02. 

l) ' 

!,•)3:55, 

1/0?.~ 
0, i'I 

0.J~ 
l), ()•.) 

0, •l I 

J 
I: 
I 

0,25 
1), LI() 

\l, 31 

I , 11 
0. l)(, 
() '9 ,' 

1l,•l:' 
,·,.oo 
\l • 4'7' 

•I , '.., 4 
tl, •.'0 
•I. t•(• 

l 
I 
l 

2 . 88 
O . 0 
3. - -· 

A 11 I: i ,y, l f' r 19' ~-,//).~,/. 0,3'/ (). :~n 1 • 0-l \)' 1~; ·1. 26 l- 2. 91 

H,>tr1:: Chr•~sot.11"' 
h111r-J11 ~•n 1 t? 

OlhPr 

6, 
o. 
l,, 

1C'.'O l 
0, 

lC:!Ol 

3 ~, '.' -~ , H 
0. (I 

ll , I 1 
1). 00 
(\ , 1 '.! 

I 
j 

I-

,-.. , l 1l 

(). •.)(_) 

0 , 1 0 

1 , (l'.-', 
O. 00 
0,fl9 

I 
I 

o, :11 
O, (10 
o.:~:. 

1'.',92 
O,Oo 
<) • _w, 

+ 7.31 
I 0,00 
I- 4 • I 2 

Al I HJln:: 1 ') Jb-10'.:', () • 1 '.' I- C, • () () 0 , '/l L O • '.! H 11 , •.>8 S. 9· 

i;,,n,F,le Collect1or, ar,d f"reF·,1rat.iur, L1;c,tc1 Grid 11ata 

I'll I' Vol• 1nif~ 

[lppocc I l Art>c1 
t'ich,•d Area 
l\edt~J--0'.J 1 t An°c1 

1, 00 
1, 00 
l ,O•l 
I • (lt) 

Cu 
~;n 
~ ~ (l 

~ ; tt 

M 
, ·n. 
('11, 

(.' n: 

{j r 1, I lf1: 0')::'lf:'.'/f·-'1 
1r, ii 1 v 1 ,_li_1 ;; 1 GI' l ,j Or er, 11·,!-1 

II• ,n,t.,p, of f; r l •·i (} ,-. t:' r, 1 r, -, ~, 
I· , In: :1~:lld 1· j ;,_•; t l(ll1 

-

~ 

\l, 01)(),1,',._,, 
L' 

·' 
:.'0000 

~:,1 1:11, 

(To provide the reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) 



lll RESEr,1,Cll lllSTirUT[ STRUCllJhT AN1KYSIS f1AU1 
ltHIIVl[lllAL OB.J[CT [tATA TAlllf <F'-'FiftEk, [l'-'[:UNIILE, C=CLUSlFli, Mc:tiATfdX) 
rMcL[ l'l,H'Af-'ATION [tATE: 01-sn·-o:2 

SAMPLE CODE: C06545-031 1<:.1 -B-IC\3 
8 
l:,j 
3: 

~i1;:e <Micron) Ma55 (f•icoiHam) t:l 
G rd --- - - ·- - - - -- --- -- - - ·- - - --- ------------- - -- - -- Nut Nu ):, 

flpr, Obj Sir [lt?Pth Width Ler,gth l,diiu Chr~sul1le Amrhibole A11,big Asbe Pdil x- r,o~ 8 
;):,I 

1 r 0.000 0,062 0,75 12,0 0,006 
l 
l 

2 
3 

F 
C: 

0.000 0,062 
0,062 0,375 

1, 00 
l .~...,-,~

16,0 
3,3 

0,()00 
X 

3: 

~ 
l 4 

::, 
F 
l:l 

0.000 0,062 
0,062 0,312 

1, 06 
..,.:1 • -J 

17,0 
•I ,0 

0,000 
0,063 

l:,j 
:0 
H ;):,I 

6 
/ 

I< 
C 

0, 06:! 
0,06'.' 

0, 312 
0.375 

0,94 
0,37 

3.0 
l , 0 

X 
X 

~ 
---..... 

"d 
"d 
tx:I 

w l 
l 
l 
l 

fl 
9 

10 
11 

F 
C: 
F 
f 

0.000 0,062 
0. Ot<~ ,) • ~50 
0,0(•0 0,062 
0. o,,o O, 062 

O,Jl 
O,B7 
0,75 
0. ~.6 

5,0 
3.5 

12, () 
9,0 

0.002 

0,006 
0 ,00·1 

X 
g 
l:,j 
:0 
;):,I 
8 

Ei 
H 
X 

n 
l 1 :! 

13 
F 
F 

(),000 0,062 
o. oo,) o . 1 :,~, 

0,81 
0,62 

13, 0 
5.0 

0,006 
X 

H 

~ 
14 
1 ~; 

lC:. 
1/ 
HI 
19 
'.!0 

r 
.. 

C 
F 
F 
F 
C 

(). 000 0, 062 
0, oc,o O, 06:::? 
o.o.::.:· o.::..oo 
0, 00,) 0, 062 
0, OC•~• 0. tM:::? 
o. oo,) c,. ot~:! 
0,0.:,2 (,,JI'.' 

0.50 
0,62 
o.7~ 
0,69 
(), 31 

.. ,,:1 • -J 

11, :!~ 

0 '() 
10.0 

1 • 5 
11.0 
6,0 

:•o .o 
36,0 

0, 00'1 
(),005 

0.005 
0.003 

0, ~i?l 

X 

X 

l:,j 

>< 
"d 
l:,j 
:0 
H 
3: 
l:,j 
z 
1-3 

:• 1 F 0,000 O,Ol2 O,·H 7,0 X en 
'.!2 M 0, IO? (). 06:! 0, 7~, l '.!. 0 ,).0::'3 
'.!3 
'.'.·I 

M 
I• 

o.~·;,·,o <}, 1~5 
0 • ..-,~-· :·~ 0 . 1 ..!~ 

o.,H 
1,13 

3. ~:. 
9.0 o.o:!J 

X 

:!~, 
'..'6 

' 
I 

0. 0()0 0, Oc.:l 
0,0,h) 0,(162 

0, -I'.', 
1, 00 

1 ;! • () 
16,0 0.000 

X 

:• I I 0. OOl• 0. ,)i,:.! 1, l 3 HI•() 0, 00'1 
2tl 0, 000 0 , 1 2::.. 1, 31 10, ~, 0,042 
'.''I C (.) I ()~) ~ 0 I 1 :!~ 1. :rn 11,0 X 

-- . - . -- -- . -- - - -- - - - - . - - - -- -- - . -. -- - - - - -- -· - - -- -- -- - . -. - -· -- - - - -- -- -· - ... - -· -- -- - - -- - -- ·- - -- - -- -- - - -- - - . - - -- - - - - - - - - - ;_ -- -- - ::- =:..: . - - - - - -

1. 

-~ '..
)' 



.ll T fd:Slr,kUI ltlfd IrlJrL: Sll-'11 TUl,L" r1rJeil.'1•-IS 11,Hi", 
I /HI} V l f1L1;,1. 01:U[C "f r,;.1,, f 1'1<LE ( F ~F 11,1. I,:, l•-=t<UIH&LL, 1: ,r:1.11:.; I LI,, 11=11,~ 11, IX) 
H\l:<I.[ l'l,1:Thf,ATIUN IIAT[: 01-!.;U'-f1~ 

Sr'IMl"LE COie[: t:06545-031 

Si ::e \th.::rord Mass ( f·• i Cc, !I r ,111r ) 

lird --------- - ---·- ---- - - -·· -· -- - - -- -- - - - -- -· -- - - -- - tlol No 
0Fr, Ul>J Str l&,!r0·t h IJ1dt h Lt,11=1th 

-- -- - -- --
l<al10 
--- -· -· 

Chr"";.otile 
- - ·- -· ·- ---- ...... 

'""'~· t, 1 ;.o l c; 
-----· - -----

Amt-1-3 f;:t-e f''.:U )c 1,, ., 

1 30 M 0,31'.:' 1),062 0,/5 1::>.o o.o:rn 
1 31 M 5. i, ~~j O. 125 1 • ;!5 10.0 X 
1 32 M 3,/:_jv l),Jl2 1 I ~)6 ~.o X 
1 33 l; 0,0.'-2 4,375 8,/5 2. () 6, .:!21 

34 M (1, 625 0, 062 , ) ..,.:,.-
..:.. • -.J 36, 0 0, 229 

]~ M 6, 188 l), 6'.!!:, 1,07 3,0 lU,[)5] 

w I 
36 
3/ 

C .-
0,062 
0. 000 

0,937 
0, ,){.::> 

2. ~~o 
1, 31 

2,/ 
'.:°' 1, 0 (),010 

X 

tv 1 38 I 0,000 0,062 0, I,.! 10, 0 ,) • 00~, 

1 3'1 I 0. 000 0. Ot,~ 2 ,(,.', J3. () o.ou, 
1 40 I (J,(100 0,062 (). :,~ 12. C, 0, 0ll6 
I 
l 

·11
,,:• 
-13 .,,, 

C 
F 
Ii 
I 

,).0.:.0'2 O.i,~5 
0 I 000 \._•I I i)._l,:! 

1 • ~l /~, ,_). ,•l:• 
(\. Ol)() (\. Ol:! 

b .u;, 
0 ~-'..... \., 

0 I "J~J 

0,:3/ 

11.0 
'I, 0 

1 '.!. () 
6. () 

0,69[1 
0 .(•0·1 
0. ~~(I 

0,003 
'I~. l• 0, (>62 . V, 1 '.!::, 0.6:! ~j I 0 X 
•I{, F 0 • (1\)0 ,.) I 0!,'2 0. ~,O B • 0 X 
47 
-111 
,1·,-
'.:.O 

IC 
1: 
C 
I< 

•.) I ,)l,:·! .-, I 1 ..!~, 
u.c,l..,:! o.~-.oo 
(),()\...t,._! ,_,.6:!~j 
o.,,l-.:! o.1n/ 

(i, 111 
0 I 1:1 
4,l9 
(). /'.., 

6. ~~ 
1 I ~I -, ,. 
, ...., 
4,0 

0,()17 
X 
X 

' 
1 :·,1 I (.).\)0 1) (,,l)6:! o.:.P !, • () X 
I ~-, :! I (:,, 00l) (t, 1 :!5 ~ • 3[i l'-1,0 0,07<', 
1 ~·,J f 0, ()l\(J (\. l)b:! (). ~.,!, 9.0 i), ()0-1 

'.)'I r (). OOt) (). ().:',:.! J I :!~J :!O, fl X 
,-,
._J,.__, C 0, o,_.:! C•, /50 t • ~.:.·.. '.'. 1 :... 
':_,t, 1: 0 I \_',l,~ 1) I 6~•~; J I ~-,c, :! • 5 X 
~; I C (). (,t_.~ (). 6~~ I , 0/ 3,0 ().IYO 
~:.s C 0 I (J~) ~) '-' I 31 _! 0, -:,,1 J,0 o,o,w 

-- ---~::: ------------ ------ - ---_ _. --~- ---------- - - - ---·-------· ---· - -.· ------ --- -- - ------- --- . -



I tr f~(_~;E,',f~Cll ms Tl TLHE s l RUL' I Uld. ~)N(,L yr: I:=-, i•A Ii) 
flll•IVll•IJAL ()11,JL"CT 11:1TI) H,1:u· if •,f Il·[J•:, 1c~t:UNfll I:, [c,('l_ll~,Hr,, t1°l1t1Tf-:I l() 
T.:llcLE l'f(fl•,,1~,H l 011 [1.HE: l) I - ~:[f· -ii:' 

-- -· ------· -_.;.:_-____ ·- - ---- - - ._ -- -- - -- -------- -· .. - -- ... - ... - - --·- ---- --- - --------- - - . _. ---- -· -- -·.- -- - ---- -;- -- -- - -:--::..:;-=.. -=:.- - ;_. 

S,';Mf'l. l CiH•t:: C0654'..i-(>31 

~; ! :-~e (Mic ror,) tl3~5 i f' l CO 3 I' an, ) 
,_; roi ---------------·------------ - -- - -- - - ··-- - --- --- . -· -- -- tint rlo 
(IFr, fob., St r f•ei•th l-J1rJth L-,r,!cilh l~at1 o Ch 1'':.Jc::;ut 1 I~ 1)n,f h 1 t•, •IL' hmbt ~i •~:Pe f o It X-- f,,," 

------------ . -- - . - - - -- -- ------ --- -
~;9 ti 0,37:. 0,0[,'.! 0. /~) I:::>• o X 

1 ~.o I 0,000 1),062 (I, ~6 Y,0 0, (i04 
1 61 f 0,000 O,Ob'.! I ,00 16,0 o.oou 

c,1 l, (l,(lt,2 ,).187 1, c,3 8,7 X 
1 6J F 0.000 (),062 1.00 16,0 0,008 
1 6-1 I ll, Ol)O O, ·)6'.:' o. i'5 1 '.:', 0 :, 
1 6~ I' o.oo<, o.o.:.:! 1 , o,, 17,0 (),008 
1 {,i, I' o, Ol'•O o. o,,:::> 1, t.9 :_t'? .O 0,013 

w 1 6"/ F (),00(1 0,062 0 ,9·l 15,0 0.007 
w 1 /)fj f (), ,,oo O, 06:! 1 ••n :! 1, 0 l), () I 0 

6~· F O. O\)t, V. Oi,2 t•. b:! 10, 0 (),005 
70 I (>. (){,t) (.,. 1~~. 0, 4-l 1.5 0 J\l ·l 
/1 I (),(•0\-, 0,(i6:! O,b:! 10.0 \). 00~ 
/'-' I ~.), \.11..)0 ,_,, Oc,:- 1 • £,J ~-S. •J l), OIJ 
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11:S r (),()00 (J.06.°! C•. Cl:! 10, IJ 0 ,00!:i 

·1 ot.~ I Mas~ <I' 1 co9 ran,)= Jj. /~1:! 0,0()(, 
Iola I Li,•JII t, /·I, o. J:2. o. -,

I 



lJT f/Ef,EM,rH IN~;TlflJT[ STf,llClllF,[ Ml,1l'(::,;1s [11)lA 

SI NGLL SAMF·LE:. ~:UMM,~f,Y l A}1L~ c; 
i:M1f'LL t'OltE: LOc',') l~;--031 T,,lll[ l'R[F·Af,All()N 11,;r[: 01-sEF·-u:: 
- - - - - - - - - - . - - - -- - - - - - - -- - - -· . - - ·- - - - -- -- -· . - - -· --· -· - - -- - - -· -- -- - - - - - -- - - - - - - - -- - - - - - - - - - -- - - - - -- - - -. -- - -- -- -- - -- . . -- - - - - - -. . 

Aerosol (ll:>.,e>ct L:o•.1r,t And Calcul,·t•?d ll,,Ject Mas,, Cl-,c;r3c-ter1sl-ic,:; 
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Hn.r-htbnlp o. 0, (),0 u.oo l 0. (1(1 (l. (>O J 0, (,0 \_\ • ()l"'' 1 o.oo 
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w· (Ith,, I L• • Htil ~-.:-,. (, • 4:.' J (,, ' ,:, ,) l • ~_; ~! l l , :• ,1 '.",. 31 I ;, 9 
l/1 
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;, l l 11'" t r 1 J ~•• :! :~ ,_, -~ () 4 • 0. t :, l ' • l (~ I , :> 't l '). ~ :9 1-1, 90 I I 5. 6]>I 
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(To provide the·reader with the most complete data, the computer printouts are included. 
This is the best copy available; we regret the occasional undecipherable number.) 
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~-----~--------~--==~--=~=~==~~=~-~-~~---=~=~---------------------=--·--------------------~---------- ·-------
5AMl·'I. E CCllCE: C06545-J3 /]I") 

Size <Mic1·or.) Mass (f'1cogra11d 
Ord --· -- --------- ------- -·----··- -- -· ---- --· ---·-·-- -·-· Nol No 
IJJ•fl (Jpj Ulr [leF-th W1dlh Lensth l~atio Chr!i;,nti le Amr-h1tiule Aml>i ~ A.;;be f-'a l t X-1\,~'-' 

---·--·- -------- ---·------·-- - ---- ---·--- -·-
I 0,000 0,062 1. l'J 19,0 0,009 

2 '> M 0,062 o. 12~ o. ~;o 4,0 0,010 
2 3 F 0,000 0.12::; 0,c',2 5,0 0,02J 
2 •l 1-- 0,000 0,062 0,31 6,0 O,OOJ 
'> ~ r·- 0,000 0,062 0,62 10.0 X 
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1. :~~ . X 
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::? 11 C 0,062 0,937 1 , ::i6 1, l 0,230 
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2 H r (), ()()0 0, ()62 0. :.;t, 9,0 0,004 
') 1~ F 0,000 0,062 1.~6 :..!~,. 0 0,012 
~ 16 F (),0()0 (),062 ::! • ~~; 36,() 0,()1() 
3 1i' I· 0, 000 0, \)62 1. 13 HJ,() X 
J 10 F 0,000 O,Ob2 l,3U 22,0 0,011 
:i 1 'i 11 (). 1 ;!~J 1 • :!~O 2.:-50 2.0 X
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•l ~9 11 O,Ot,2 O, Hl7 5,75 :rn. 7 o. 17~ 
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In l,U,Uil,t:11 l N!,H I lJ 11 l,11,lll'. fllhE ilNr,I Y~ 1 S l•f'd r~ 
JNJ1lVll•IJr'1l Ul.c.Jl'fl fltYIA TAl:I[ d~ru:Ef~, ll~LcLJIHILL, C~CIIJ!.iTll,, l·l~MAlRIX> 
·1 Al.<LE t·f,ll-'Af.:h Tl UN 11;,1 U :.>::i-tltW ·-UJ 

·----------·--·------------------------------------------------------------------------------------· ·---·--· 
St'.1Ml'LE CClfcE: C:06545-33 

Size (Mii:ror,) Ma~~; <f-'ico~ram) 
Ul'd ---- -·---- --- --- - ------- ---- . -- - - - - .. - - . - - -· -- - - -- Not tlu 
Cli-r, llb.i Slr [ce,-th IJiclth l.erosth t,at i o l'h n,sot i l ~ A11of'h1t,ole Arcobi :cl Asl.,t.• l''Jtl X- f,.,\cl 

... _._ ..- -------•·- ---- -- -- -· - ...... -· ---· --- - - ------

l Ii 0,062 0,062 O,Jl 5.0 X~.. ,,. 
l 60 M 0, 062 0, 06:.> 0, 7::i l 2, 0 X 
l 61 F 0,000 0,06'.c' (),50 fl.() 0,004 
-,, ( ., C 0,062 1,250 1 , ii/ 1. ~ . X"'-u 6J C 0,062 0, 187 3,44 10 • .5 0, 1(15 
fl 64 F (), ()(10 ,) , 06~• 1,f,'} :> 7. () 0,013 
ll 6::i i; 0,06'.! ~,.(,00 ::;,oo 1. \) 4,061 

&..: .,B c',t. fc (,, (ii,'.! (),HI/ 1), 'l•l .. J,\) 0. O:!'i 
w ll .!,/ C 0. \)(,~ l • ~•b'.! l If;/ I';., 0. 1j/,, 
00 ll 6fJ M (),(,i,2 (),()/,'.~ o. ~;o l;.,, .,., 

u 6') F 0,000 0,()6:_> 0, '1-l 1 '.i, 0 0,007 
iJ /0 (,, 000 i), 06:.> o.~o u.o (),()(14 

8 /1 ' F 0, 0(,0 0, 062 0. -,,~; 1 :, • () (),006 
u n F 0, ()()() (J, ()62 0, ·14 7,0 0,003 
8 /J F 0,000 0,062 0,69 1 1 , 0 X 
8 /4 F 0,000 (1,062 0, ~'iO B • 0 0,004 
u ;::; I 0,000 0,062 o.,~ 12,0 0,007 
8 16 0, 000 0, 125 o. ~;o 4,0 O,OHI 
[l II F ' 0,000 0,0{,2 0,62 10,0 0,005 
u -,, ll F 0,000 0,06'.c' 0,6'1 11,0 0,005 
u l'I M 0,062 (1,062 0, fl 1 13, 0 0,000 
El 00 F 0,000 0,062 (),JJ ~,.o O,OOJ 
9 01 [I 0, 06:! 0, 250 0, 9,1 J,/ 0,030 
'I 1:1:! F 0, 000 0. Ot,'.' () • • ~'i 11 , (l 0 ,OO~'i 

'- L:•9 (jJ I-' 0, 000 0, 12~, (). 6'/ J1d o.on 
't U4 r 0,000 0,062 0. 1,:~ 10, (J o.oo::; 
9 u:. I 0,000 0,062 o,::-;o ll, (, 0,004 
9 ll6 j' 0,062 1,125 1.2~ 1 , 1 X 

10 U7 M (>,062 0,125 1. ~~; 10,0 0,025 

==-=_,:~~.;;;;:;:.=:.;=========.;_;=:.;.=--.:;;....;~:.=;.;.:.;=;.:===-====:..;:.=;.:•======.:.==-- -·- .. ---· - ·--·-- -----··-------··--------· -- - . -- -·-· ---·--- .... --- -··--·-. -·------·-· 



UT h:LSU)l,CH 1m;u flllt: GH,lJCIUI([ /'\N1~L nns j11',1{~ 

UWlVll•llAL 1111.JLt:1 11A·11, lAIH.E (f '--I J11U,, l1-"l11JNl•U:, C--CLU(iTLI,, 11=MAH-1X) 
·1 Al<L[ f-•f,Ll"lif/Af ION l.l,H£:: '.!~r-MAY · (L~ 
. -·- -------- ···--- - - _--- -·· ·--·---- -· - -----·-· ---- ----------·- --·----· -------- -- --- --- - -- --------- . ____ .. ___________ ---- ------- --- -·------. ----·-- -. 

SAMPLE CO~E: C06545-33 

8 L-,~ (Micron) Mass ( f' i C Cl !cl I' iJ 111 ) 

Grd --- -------- --- -·-- - -------- -------·--------··----- ------ - - llot tlo 
On, Ub.i Str [leF•th lJidth Lm,!aith l,c1t io l:tin,~oti le ,amF-h i I.lo l C! l'\n,l",19 1bbc, f'ott x-i::,;•J 

--•-· ------
10 08 C 0,06:.' (I, 11:l/ 3 I:~ 0,0190 • "'-'-
10 tJ',I C O,Ot,'.'_ 0,12:o O,!',O 4,0 X 
10 90 C 0,061 1, :!50 1, ~,6 1 ,.,_·, 0,317 
10 91 M O,Ot.:_> 0,062 t,25 20,() 0,013 
10 92 f· 0.000 0,062 0 ,Y·1 15,0 X 

l ol.a l II ass <f· i c:ns rand= 9 .~,24 0,0/U 
Total t:1J1.11·,t. l,El • l, LI, 1 • (), 

c.,., 
I.O 

·,.1:-' 

------ - ---- -------·-·----·-- -- - --···- -----·-·--------- ·---- ·--- ... -- ... -- -----·-·---.. --- -· .. - -·----------· ---- --.---.. ---- -- - ---··------.-·---·- - ---- -··--,---·· 



lll 1,E~.tAl,CII IN!illJIJII: ~>IIW(.fllt,E hNAIY:;I::., 111Hft 
LlltHiLL S,)/1H_l :;u,m.:11,y 1,'HIU:S 
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---------- ---------- ----- ---- ---- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIDER, B=DUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-HAY-83 
-- . ------- . -------------------=-------------==--------------- - ----==--=~=--= -- . - -------------------

SAMPLE CODE: C06545-37 

Size Cl1ic~on) Hass CPicosram> 
Grd ------------------ --------------------- Not No 
O~n ObJ Str DeF-th Width Lensth Ratio Chr!alsotile AmF-hibole AnoliiS Asbe Patt X-Ra:J 

1 1 F 0,000 0,062 0,62 10,0 0,005 
1 2 F 0,000 0,062 0,69 11.0 0,005 
1 3 f 0,000 0,062 1.25 20,0 0,010 
1 4 F 0,000 0,062 0,37 6,0 0,003 
1 5 F 0,000 0,062 0,44 7,0 0,003 
1 6 M 0,062 0,250 0,50 2,0 0,020 
1 7 C 0,062 0,125 1,25 10,0 0,025 
1 0 F 0,000 0,062 0,62 10,0 0,005 
1 9 M 0,062 0,125 1,56 12,5 . X 

~ 1 10 C 0,062 0,187 1,13 6,0 X 
U1 2 11 F 0,000 0,062 0,81 13,0 0,006 

2 12 F 0,000 0,062 0,44 7,0 0,003 
2 13 M 0,062 0,062 0,62 10,0 0,006 
2 14 [C 0,062 0,187 1,44 7,7 X 
2 15 C 0,062 0,625 0,94 1 .5 0,095 
2 16 F 0,000 0,125 3,69 29,5 0,118 
2 17 II 0,062 0,375 1,50 4,0 . X 
2 18 F 0,000 0,062 0,62 10,0 0,005 
2 19 F 0,000 0,062 0,44 7,0 0,003 
2 20 11 0,062 0, 125 1,38 11.0 0,028 
2 21 F 0,000 0,062 0,25 4,0 X ..,..,2 F 0,000 0,062 0,31 5,0 0,002 
2 23 F 0,000 0,062 0,37 6,0 - 0,003 
3 24 F 0,000 0,062 0,31 5,0 0,002 
3 25 C 0,062 2,500 3,75 1. 5 1,523 
3 26 F 0,000 0,062 1,25 20,0 0,010 
4 27 F 0,000 0,062 0,81 13,0 0,006 
4 28 [I 0,062 0,187 2,75 14,7 0,004 
4 29 F 0,000 0,062 0,50 8,0 0,004 

==============================~================c================================================== 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, D=BUNDLE, C=CLUSTER, M=MATRIXJ 
TABLE PREPARATION DATE: 26-MAY-03 
·-==--===========================-=====-----===----------------------------------------------------
SAMPLE COJJE: C06545-37 

Size <Micron) Mass (f'icosran,) 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Lensth Ratio Chr~sotile AmPhibole An.bis Asl:>e r·att X-F,a~ 

---------- --------- ----- ---p- ---- ----------------.., ..4 30 C 0,062 0,250 0,62 ~•J 0,025 
4 31 F 0.000 0,062 0,37 6,0 0,003 
4 32 F 0.000 0,062 0,56 9,0 X 
4 33 F 0,000 0,062 0,94 15,0 0,007 
4 34 F 0.000 0,062 0,56 9,0 0,004 
4 35 F 0,000 0,062 0,56 9,0 0,005 .., 

• 
..,.,.

4 36 M 0,062 0,125 .:. a., ,J 18,0 0,046 
4 37 F 0.000 0,062 0,56 9,0 0,004 

~ 5 38 M 0,062 0,062 0,69 11, 0 . X 
0\ 5 39 M 0,062 0,062 0,75 12,0 0,008 

5 40 F 0.000 0,062 6,75 108,0 0,054 
5 41 F 0.000 0,062 2.00 32,0 0,016 
.,,: 42 C 0,062 0,250 1.25 5,0 X 
5 43 C 0, 125 1,875 2,50 1,3 1,523 
5 44 M 0,062 0,125 1.13 9,0 X 
5 45 C 0,062 0,312 1.87 6,0 0,095 
5 46 M 0,062 0,312 0,94 3,0 0,048 
5 47 11 0,062 0,250 0,94 3,7 0,038 
5 48 F 0,000 0,062 0,31 5,0 0,002 
5 49 F 0,000 0,062 0,31 5.0 0,002 
5 50 F 0,000 0,062 0,31 5,0 0,002 
5 51 C 0,062 5,000 10.00 2,0 8,125 
5 52 F 0.000 0,062 1.00 16,0 0,008 
5 53 F 0,000 0,062 0,75 12,0 0,006 
5 54 M 0,062 1,250 1.87 1 .5 0,381 
5 55 F 0,000 0,062 0,56 9,0 0,004 
5 56 F 0.000 0,062 0,81 13,0 0,006 
5 57 F 0.000 0,062 0,50 8,0 0,004 
5 50 F 0,000 0,062 0,37 6,0 0,003 

====~=-~~=======-=--==-=------==-=---------=------------------- -- ----. ------ --- -----------------



.:_I 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=fIBER, B~BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
---------------------------------------=-----------------==-=--=--======-=-=====-~--==~=========== 
SAMPLE CODE: C06545-37 

Size <Micron) Mass (f'icosram> 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str Depth Width Lensth Ratio Chr'a!sotile An,Phibole Ambis Asbe l"att X-Ra,1 

---------- ---------
5 59 F 0.000 0.125 0,94 7.5 0,030 
5 60 C 0,125 3,750 4,37 1 ,2 5,332 
6 61 C 0,062 0,375 0,94 .., c-

._. J . X 
6 b2 H 0,062 0,125 0,62 5,0 . X 
6 63 [I 0,062 0,250 1,25 5,0 X 
6 64 F 0,000 0,125 1.00 8,0 X 
6 65 M 0,062 0,062 0,50 8,0 0,005 
6 66 F 0,000 0,062 0,75 12,0 0,006 
6 67 B 0,062 0, 125 0,62 5,0 0,013 

~ 
--.J 6 68 C 0,062 0,312 1,25 4,0 0,063 

6 69 F 0,000 0,062 0,94 15,0 0,007 
6 70 C 0,062 0,250 0,62 2,5 0,025 
7 71 F 0,000 0,062 0,31 5,0 . 0,003 
7 72 F 0,000 0,062 0,37 6,0 0,003 
7 73 F 0,000 0,125 1.31 10,5 0,042 
7 74 M 0,125 0,625 1.87 3,0 0,381 
7 75 (I 0,062 0,125 2,3£1 19,0 0,048 
7 76 C 0,062 1,562 3,75 2,4 . X 
7 77 F 0,000 0,062 0,44 7,0 0,003 
7 78 M 0,062 0,062 0,87 14,0 0,009 
7 79 F 0,000 0,062 0,31 5,0 0.002 
8 BO C 0,062 1,075 5,94 3,2 . X 
8 81 F 0,000 0,062 0,31 5,0 0,002 
8 82 F 0,000 0,062 3,l5 60,0 0,030 
8 83 F 0,000 0,062 0,44 7,0 0,003 
8 84 H 0,062 0,187 0,37 2,0 0,011 
9 85 F 0,000 0,062 0,37 6,0 0,003 
9 86 F 0,000 0,062 0,31 5,0 0,002 
9 87 F 0,000 0,062 1.87 30,0 0,015 

--- -=--------------------------------------------=--------=--=--==-=========-==-======~==========~~ 



----------- ----- ---- ------------- -----------------

IIT RESEARCH INYTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TA~LE (F=FIBER, B=BUNDLE, C=CLUSTER, M=MAHdX) 
TABLE PREPARATION DATE: 26-MAY-83 
======================================c=================~===================~========~========~~=~ 

SAMPLE C0[1E: C06545-37 

Size <Micron) Mass (f'icosram> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio Chr~sotilc AmPhibolc An.bis Asbe F'att x-r,a~ 

9 88 F 0,000 0,062 0,50 8,0 0,004 
9 89 F 0,000 0,062 0.2s 4,0 0,002 
9 90 F 0,000 0,062 0,56 9,0 0,004 
9 91 F 0,000 0,062 0,44 7,0 0,003 
9 92 C 0,062 2,500 3,44 1,4 1,396 
9 93 M 0,062 0,062 0,62 10,0 0,006 
9 94 (I 0,062 0,375 3,75 10,0 0,229 
9 95 M 0,062 1,250 1 .,_..,')L" 1,0 . X 
9 96 C 0,062 0,312 3, 12 10,0 0, 159 

~ 
CD 9 97 C 0,062 0,750 2,50 3,3 . . X 

9 98 F 0,000 0,062 0,87 14,0 0,007 
9 99 F 0,000 0,062 0,37 6,0 0,003 
9 100 F 0,000 0,062 0,44 7,0 0,003 
9 101 F 0,000 0,062 0,62 10,0 0,005 
9 102 F 0,000 0,062 0,37 6,0 0,003 
9 103 M 0, 062 0, 125 0,62 s.o 0,013 
9 104 [I 0,0t',2 0,250 1.25 5,0 0,051 
9 105 F 0,000 0,062 1,44 23,0 0,011 

Total Mass (Picosram>= 20,335 0,008 
Total Cour,t = 86, 2. 17, 0, 0, 

------------------------------------------=--====--==----=----==~-======-==-===========-----------



-----------------------------------------------------------------------------------------------

--------- --------- ----------- ---------------------

---------

------ ---------

---------

------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE COl'IE: C06545-37 TABLE PREPARATION DATE: 26-MAY-83 
----------------=------====---==--------------==-----==========~~~-~==========~=------------====== 
Aerosol ObJect Count And Calculated ObJect Ma~s Characteristics 

Number Hass Avera!:le 
Actual Concen, Cor,cen, Avera!:le Avera!le Lenst.h 

ObJect ObJect (Number (Picosram Width Lenst.h To Width 
Structure TYPe Count Per Cu M) Per C•J M> (Micron) (Micron) Ratio 

------ ---------·--
Fiber ChrYsotile 55, 94775, 900,3 0,07 J: 0,01 0,87 :I: 1,06 13,01 ±16.00 

AmPhibole 2, 3446. 13,9 0,06 ± o.oo 0,44 .! 0,18 7,00 ± 2.83 
Other 3. 5170. 0,08 ± 0,04 0,60 ± 0,38 7,00 ± 2,65 

All Fiber 60, 103391, 0,07 J: 0,02 0,84 J: 1,03 12,51 115,41 

Bundle Chr~1sotile .,..- . 0616 • 730,7 0,21 ± 0.10 2, 15 ± 1, 24 10,73 ± 6,13 
AmPhibole o. o. o.o o.oo ± o.oo 0,00 .± 0,00 o.oo :I: o.oo 
Other 3. 5170, 0,27 ± 0,10 1,40 ± 0,13 5,56 ± 1,90 

~ "" 
All Bundle 8, 13785, 0,23 J: 0,10 1,87 ± 1.01 8,79 ± 5,45 

Cluster ChrYsotile 12, 20678, 31688,0 1, 48 .¼ 1,64 2,81 ± 2,60 3,66 .± 3,27 
AmPhibole 0, 0, o.o o.oo :I: 0,00 o.oo :I: 0,00 o.oo ± 0,00 
Other 6, 10339, 0,83 ± 0,72 2,58 ± 1,96 3,73 ± 1,45 

All Cluster 18, 31017, 1,27 ± 1,41 2,74 l 2,35 3,68 .i 2,75 

" ..,..,Matri:< ChrYsotile 14, 24125, 1722,0 0,25 ± 0,32 1, 01 ± 0,60 7,3£1 i Ji.:_.:-

An,Phibole o. 0, 0,0 0,00 .:l 0,00 0,00 .i 0,00 o.oo ± 0,00 .,.Other .,. 8616, 0,34 ± 0,51 1,05 ± 0,39 7,70 i 4,69 

All Matri:-: 19, 32741, 0,28 ± 0,37 1,02 ± 0,54 7,46 .i 4,96 

Sa~Ple Collection and Preparation Data Grid Data 

Air Vol 1Jme = 1,00 Cu H Grid ID: 052182/E-J 
Deposit Area = 1,00 So Cm Individual Grid 0Penins 0,000064 So Cm 
Ashed Area = 1,00 So Ca, Number of Grid 0Penin!:ls 9 
RedePosit Area = 1,00 So Cm Film Ma~nificalion 20000 

,., 
: \ 



llf 1/1:\;EMiCII J.lbT!"flrJI'. :,-11,ur:rtmE ,H1.-i1y~;1s :1t1Th 
fNJ1JVl11ll(1I (JlUFL'f Vt)U, TM:Lf (fccJJl.;fJi, Jl'-'}llJNllLL, t>CLUSf[fi, rl=ri,,fl•:IX) 
fAllLI: 1-·1,u•Af/(,TION r,ATE: :0:6 M,H -~:3 

··----~---·-·--- -· -- --·------·--- ---·- ·-·--- ·-- - - ----------------- --· ------·---------·----- ------- -------- --- --- ------ ---- -------------- ------=~-

SAMPLE conE: C06~4~-34 

Si~'.(_' (Micrr,r,) Mas,, (P1co,-1r«n,> 
(ir,i -- ------·--·--·---------· - -- --- -·- Nut ~fr> 
flpr, Ub.i Str liei--th lJidth Lc,r,gLh 1/allo Chr'al~,olile rrn,Ptdbole ~,mb1'.cl Ast,e J·wtL ;..-f/a~ 

1 1 M 0,062 (),()(,:> O,J/ t,,() 0,004 
2 C 0, Ot,'.! .l • ~;<-~• =.! 2,19 1, 4 0, ~-;55 

1 3 M 0, 062 (l, l 2~ 0,6'..' :i.o )'. 
')'~1 4 I 0, 000 (J, 062 I •~J :..-o.o 0,010 

~-1 f 0, 000 (), (l6'.' 1,0l J /. 1) (),000 
1 6 I 0,00() \l,062 (),{.:.' J (),1-) X 
1 I L' 0. 011,2 (). 12~-. :_,,t,9 .! 1 • ~) (J~J5 

·-' 

() I 

1 i:) r ,., , (,oo (1. ol:> \),]~, I ;>,o 0, (',(\f, 

1 9 I' o. ooc, o. 0,,:! 1,00 1 i,, 0 0, 00() 
Ln l l (i F 0, (100 (,, (it,'.' O.~Y I 1 , (I o.oo~
0 

1 l 1 (' 0, 06:! 0, 1 CJ 0,31 I•/ (,, 010 
I t:! i.l 0, (>6'.! 0, l '.''., (). 6 ~~ :-',, () 0. (,t~~ 

1 n C (J,(J.',/ 0,1;:? I, .~IJ .~9' ..) (,,:_,.-!!-, 

1 14 C 0 I l :.!5 ~-,. {.)(11,.1 ::; ,00 l ,0 f: , 1 :.~ ~. 
1 I:, ~I O,(J~-~ (,,1~~ :.>O' <> (.,Io~; 1.,~, '·. ...,v 
l JI, F 0,000 0,0l,:• ,, • :~ 1 ~:,. 0 1l, ()(U 

J li' F 0,000 (l,Oc-:• 0, 131 13, 0 0, \,h 1 6 
1 lu r 0,0()0 0,06:• I, Ot- l 7, 0 (). ()(/(l 

1 l ') \_), Oi,:~ 0. 12~, 0. /~j {,. (, (' • (, 1 ~-_;'-' 
1 :.'.O I' 0, 000 0, (,,,:_, 1. f;/ .•:1), (.) 0 •OJ::, 
1 :n ~ (), 000 0, vl-.: o. /;/ 1,1,0 (),()(lj' 

:i .'.:' I' O,Ov• O,Oc,'.2 0. ~:,() !;,0 l-. 00 11 
: I~~ I (,. ()(,0 ,, • r,1,. 1 (). /~, I:,,,, 0 ,01)[, 
>) f (•, (),_,,) 1 1 v t'1C,, 1 .:, 1.1 ',,), d t). 1, ·1•·, 
·., 

I 

- ,J I f•, O(h.> i:•. (•.:·.:> .:, .(•·) , !,\I \•,(.•J ' 
t, '·' ,,, ..,:> \,.(,,'.'' .'1 'l.. ' I,, •.·, ' ' ,· ,() ' 

. , I 1' (, j (; .·.:.~ ,: I 1 1 ::~-_ :! . 00 I (),ti (\,,1 ll 
,,,. I C·,'\i• ' • (J . ·,'.(, ~ ', . ' ... ' .~ 

• . 1 •. / f (1, (,,·,.v q. (,t. ·, I I,(, ,, .( ,()'·,''. (, '·' 
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lIT f/FSFt'\f,CH JNSTITIJll i:·IIwI:1ur,E ANALY~ilS IIA"t!'l 
!31 NGLf :.:i,tH·I.[ !3llMMlif/Y TflHI.FS 
nAMf·I E 1:0t•E: C06~i45 J4 T/H:LF r·f/U'i\f,ATH_lN 11,Yf[; '.'.:'.,-·i,,,Y··::J 

0AerCJsol ObJPcl Coow,t (.1nd l',;lc•ilat.ed [)t,Jpct tiass ChJrcJclcr1<:.lic , 

--- -·-·- ----· 
1lu11,bcr Mnss fl Vt.~ 1· a!.Je 

Actual Conc:f:.\fl, Cl)r,ccr,. {"tvPri-Sc.~ t,ver:;.-H? LP,,-!t.h 
Ob.iect Ub,1,ict ( Numt•c r ( I"' i co!l ran, IJ i rj th l Pr1t·i t i·l To 1_11 dth 
Slruct1Jre l'Jr--e Cnunl f'er Cu M) l'er t:u M> (M1crorii (t-llcror,) l~a l 1 o 

-- ·--·---··-- ·- ··-· -· 
Fit>er Chrvsotile :.-6. 14(>0~••',, :..'32·7, 1 0,07 (). o:-., 1 , 1 () 1. 10 1 4 • 1!' t~ J l 1 . }3 b 

1-1mi--hibole :? • ~.oo:•. 27,3 0 , (l 6 .l 0 , o0 ,,, '~.•'/ O, ·10 y. '.,•) j / .. :~l 
Other 7, J :,~:;07, (l, 07 .l o. o:! \J 'fJ!.., (JI 19 </ ~10 j ,! • ~;7I 

All riber /\~~. 162~/)~.=;. 0,07 J (). (\:' J. ,<H J: L , 11 I 4, ~• ~ I I l. ·.:1 

Bur.rile Chr~sCJl1le (,. 15006. ·103:.~. n 0.33 o,::1 U .!,,()t J .5, 00 I :! • ..~~J l ~., S'tl 
AmPhibole o. 0, 0. () (). ()() ~). {_)() 0,()0 l (),()0 0. ()() J 0, >'.10 

Other 3, /503, o.~c.. i (',. {,() l , Lil I L , '.-'. l ............ I L • [J</l ,i..:· 
(Jl 

,i,. 
1

/, IAll lluri.-Jle 'J. :':?50 1 0,41 (). J•) 3. ~- J J :• .(, / / ~-~u + /,. tJ8 

Cluster [hrYsntile 14, .S~i014, 'I 162:', ·I l • :~~j 1 • ".!.') -~ .-~-~ .l ,li/ ~. ~,7 J. I 11, 4ll 
AmPh1bole 0, () . 0,0 o. 0•) j 0,00 l),(h) l (), 00 (). ~•() . L () ~-oI 

Illther {,. 1~JO\>C.,, (',. ~~? () •.5J 0, 1i0 (i • ::4 ".!., L".!. J. 1 l} J 

All Clw;ter ~o. :.oo::!O, 1. ()~, J J , l 2 1 , ,_.. 1 I J CI i;~;l '/0 -1 • ~- ' 

,, ' .. .,Mdtri:: Ch ,·~,snt 1 l C' 10, : •~iO J (), 404,ll 0. 09 J: 0. ()J'J 0 ,j/0 ..., • ,'>~) , .. ,._ I ·, . / l 
t"-l1t1i•h 1 t,o 1 e o. o • o.o iJ,00 J (\,(l() ().(•0 l ~'' ()•,-• (), \i0 J (). ()() 

Otl,er l • .-:::-0 l, .;, • 1 '2 l (\, ()\) () • .!>':.! J () • (.l 0 ~ •• (J 0 (). ()\) 

1Ul Mdtri:: l L, ~'/'.,J 1 (). 1 (l \) .(, ., o.u:; : \). ti:) '/, l l l •l ,6U 

:~1~11,.=, l £> Col lL·Cl 1 Pn (-_,,.,d I 'l'ef d rrl t. ion 11cd d c: 1' i ,1 Ila L,, 
- -· -- . - - -- - ·-·-· 

1-11 r tJo Jumc - I ,00 C>1 M t~rid t1"1: 0~•2JJ:·:.~1J1- ', 
JJe?OS l t, tirc~a -· 1,00 !;a Cm lr,d1v1(!1Jal l)rid tl:0 .--r,ir1cl 0, OOl)()f,l :~'-1 Cm 
Ashr-rJ (', rl·.7 l ' ()O !.:li Cn, ~l111J,bl~,- pf' n,~id 11~.1t--r·11r13S (, 
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fl"I 1-:ff,Uil,CII lN'.:UTIJJE :;·11w1:f1Jf.:l MU,Ll"t.;E: 11,~Tl'l 
fW1Hllflll1\L [lflJl·'Cl (1,'\li'\ lAl:LL (F'-'l' [I.ILi"(, J.,-'[tlHfflLL, (>cr:1.u~nu,, M'-'tlAll,lX) 
TAtcL.[ r·f,U·AF:rHlON JIAH: :U,-IMY- (;3 

.·-- - :...=- : ·-- - ·=.-·------ ---·------ -·- --- - -------·----------·-- ·- ... __ .. --- .. --· --- ------·- ---= -- --- -----------· :,_ _-- -----------·- - -- -- -·-- ---·- -·-··:.::...."::. 

SAMf'LI:. COIi[: C06545--.16 I.) 

Si;:e (Micron) Mass (F'icosram) 
li 1•,J - ----------·-·----- ----- -- -·· ·-·------ - -· - . Nol No 
(h·,r, Ob,i St1· lier-th IJitJth L~r,EJtll l,a l i o Chr~sotile 1'\11,r·h 1 bole trn,l.• i !-I Asbe F·a lt. X-l,a\1 

------ ------- - - -· - -------- ------ - ------ ------ ----- - -- --- --··· 

1 1 ti 0.()62 u .1~~, 1, 31 10. ~~. X 
1 1 fC 0. Ob2 0. /.):~~:i I , 117 3, 0 X 
1 J M 0,()62 (),12~, 0,62 5,0 X 
1 4 F 0,000 0,0t,:.- 1, 31 ;.) 1 • (l 0,010 
l 5 F 0,()00 0,06:' 1 ••••)i..:...J 20,(l 0,01:..> 
1 6 F (l, ()00 \/, 0!,2 o,::,o (.c • (J 0,004 
1 l F 0, ()()0 0, 06:! 0,44 l,O 0,003 

1 ,.,1 ll M 0,1:!51,B7'., :~ • 1 'I 1,33.3·--
(J1 

1 'i M ().062 0.107 l • ~~ 1.-, / X 
(J1 1 10 (; O,M,'.:' (l, 187 2.~o 13, :5 0,076 

l 11 F 0, 000 0, Ob:.! 0,44 l,O 0,003 
1 12 f' 0,000 0.12::, (), 7::i 6,() 0,024 
1 1 ,,-, M () • (> (,:, () • 10 ? 0,62 3.3 0, 01 ') 
1 14 F (),()00 0,062 (). (,:-' .I 0,0 0,00b 

1 c·1 ,, M 0,062 O,Ol~• 0, 6'7 11, 0 1), ()07 
1 16 M O.Ol~ 0.2~0 () ,'l'1 3.t' 0,0JU 
1 17 M 0, 062 (), 05:! 1 • :! ~) :-'.0. () 0,013 
1 1U l! o. 1B7 1. 12'.; 4 ,(If, J,/, ::!.2:!0 
1 19 F 0. 000 (1. (lf,:• (). 6:: 10, (l ().00::i 
1 ~o M 0,0.',2 (),062 0,l'.' 10,() 0,00b 
1 :• l M 0. 062 0, C•6~'. 1 • :!~) .'•,\i 0,013 
1 LL f- (), 000 0, (le'.,~) 1. (..!, ;:~.!). 0 0,013 
1 :,'.3 Ic 0, 1 :.''.'i O, 3 L'. J. ,1-1 .11.0 (),349 
1 24 M 0, vl'.! 0. 06'.! 0. t,'2 10.0 0,006 
1 :.!~ M 0,(){.. 2 0,1'.'.'.:.• (1.:q ::~ .~) X 

:,1,1 M (), 062 0, 06:! (>,:;o il.O O. (H..1~• 
1 :..>I ,- 0, ()0() (), 06'.' 0. ;:-, I '.' • () 0,006 
1 :w r 0,000 o.12~ 0 • II/ 7,0 0, O:'.U 

:,<; F 0, 000 0, 06:' 1, 81 ~'.'t,O 0,014 

--·-- -·--· --------~~==~=~===-=~--=~--==~~-=-···=-=----·- -=----====~-==-----·------··-·---··--==~~-----~~----------·--···-~- -- -- --
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[JT 1/F:.fhliCII INl.>illlJlC: ::Tf,llf:flJl,E tHl,)L',:31'., ,1,lff1 
JN/1IVIJ1L1AL lll!.JLC/ l11Yl(1 ·1..i1LF (r--1 Ifffli, r:=£tlJNllLE, (>CLLISHli, ,-j.,1-J,'df•:J)() 
-,Al.:LI: ~-riu·;'\R,')TION )1~)1L.: :'.6-MAY•~)J 

SAMF'LL CDLI[: C06:::..4:::..-36 

s i ~£~ ( 11icror,l M.:JSS (f-•1cugriJn1) 
Grd - . ---------·-------·-- - --- ----------··-----·-··- - Mot No 
Un, fJb.i Str [lcr-th ~Jidth I ,;_•r,<:!tll liatio C11r"'soli le (1mF-h 1 t,o 1 E' Amhi'1 r~stie r·., Lt x- f\2'3 

--- ------- -- ------- - ·- -- - - -- - ------ -·--·- ·---· 

30 r 0, 000 0, 06:.! 0, f-.:! 10,(J o .oo~; 
1 
l 

31 
J:' 

1: 
C 

0, lfJ/ 
0,062 

(I ,t.:_,'.; 
0,625 

I, :::,o 
1. ~{; 

1 :•. (_,
:!.~ 

1. :.~o:.:; 
o. 1:::,9 

1 33 F 0, 000 (>, 06:! 0,/5 J 2. (l 0,00/ 
2 :54 F 0,000 (),06:? t,. 1 J 'J!l. () 0 ,(14'/ 
2 =~5 11 (l,0,~2 0.187 2. 1 </ 11. 7 C•, 067 
:, 
2 

36 
:~; 

F 
F 

o. c,oo 
0, 000 

o . 06? 
0, 12~; 

:! • 1 ') 
o.~~ 

J~,. ()
4 .,..., 

(),01/ 
0,018 

lJ1 
0) 

2 
2 

:rn 
=~9 

I 
C 

0, ()()0 

0, 06'.:: 
0, ot,:! 
0, 1 =-~-

(_)' ~)0 
0, :{7 

0,0 
3, (I 0,000 

X 

2 40 ti 0,062 0,187 ()' /1'..' :~. 3 0,019 
2 41 M O,Ot,2 0,0<'-2 (I. '14 15,0 0,010 
2 42 f 0, 000 (I,()(.:! 1,1J lfJ,O 0,009 
-; 

:~ 
43 
•1•1 

ll 
II 

0. 1 ;.~~; 
(I, 125 

(,. 31 :1 

(), 31 :! 
2. (.)() 
1 .')~_.., 

li, I, 
'1 • (J 

(I, ~-73 
0, 1:!7 

1 45 C 0, 062 0 dl~ 0, f,:'. ,!,() 0, 03:! 
:.! ,, J}6 

47 
.-
M 

(_), 000 
(I, ()6'.! 

0, 06:~ 
(), (,6:1 

<1. b'/ 
0, 31 

11, 0 
5,0 

(). (•0~ 
(1,003 

2 48 F 0, 000 (), 06~• 0, 'i4 I 5, 0 0,007 
:! -19 M (l, 062 0, HJ/ 1 . :!~; /_.. "/ (),()38 
2 ~)0 /'l 0,(.,{,2 (),Ot,:! 0. t;;~ I () • 0 
') 

:~ 
~; 1 
~:, ~· M 

C 
0. (,t..,2 
0, 1 ~~t, 

0, t,.:_)~·. 
0, :.~/:-, 

l • 0/ 
:! • t)() 

.LO 
{.,. J 

0, 1 ')0 
0,3()~~· 

2 ~•.:; C 0,01,2 (),12:, 1,31 J l) • ~:i 0,027 
-, '.,•1 F 0,0(10 \) .1 :•:-, (), 6'l ,:· L 

~ J •• ' (),()'.!:' 
:..: < C..... , /j v,Oi,2 O,Hi/ J • /'.; 'I• ..~ ()' O~d 
2 t;i, I <>, 0()0 0, 06'.' 0, •14 I•() X 
2 ':, ·1 I 0, 000 0, O<',:• 0, H 1 U,O X 
2 ~) u I 0,000 0,06:! (). ~,() ll,(i (J, 004 

- ---- -- - -- - - .-- -= _:..·:. :--: :..:; .-: =- = -_:;.;: ::::.-====~=-=.::: .. =-. . . =:::::.. :: 



lJT r,u,1:1if,CII l1J~a11u1[ !,lfdJCllmE 1\N,;1.Y:,IS IIAlc, 

HHIIVlJIU(1l Ol3.JLCT 11,~1,, lAl:LE o~~IBH,, 1<:cl<U/'WLL, r:"CLlJ:..iT[f/, M-'-rl,HlnX) 
lMcLE l'l,Lf'M,ATION JI/\TE: ~6-/IAY--I!~< 

SAMPL.l COl•L:: C06545-36 

~,i:::r~ (M1c1-on) Mass ( ~•ico9ram) 
Urd -··-· --- ... ---·-· - .. --···------ -- ·- ·--- --------·-·-·-··-· -·-- Nol Nn 
Or-r, Ul),1 ~;tr Tlef•lh Wi dH1 Lero 0Jth f,alio Chr~sotile AmPhit>OlP (\n,t, j g t.st>P. r·a tt x- r\,l'::, 

--· -·-·-- ·- - . -- ....- --- --- -----
2 :.i'I M 0,062 0,187 1. ~~:; 6,7 o. o:rn 
:;! 60 M 0, 06:! 0, 06:: I, ~;6 :.>5. O 0,016 
2 6l Ir (I, Ot,'2 o, 6:>::, -~, 1 2 ~:.i • () X 
2 62 F 0,000 0,062 (>, C7 14,0 0,007 
:~ 63 i1 (l,062 (•,062 0,6:-! l O, <l :x 
2 64 F (), 000 0, 06.' 0,44 7,0 0,003 
2 6~ F 0, 000 0, 0t,2 0. ~-;l 9,0 0,004 
2 b6 ti 0,062 0,06:! 0, 6:'. 10, (I o.oot, 

u, 2 bl ll 0, 062 0, 062 l , 00 li,, v 0,010 
--.J :! 6B M O,Ol2 0,062 o.:,o n.o ,\ 

=~ b9 F 0, 000 (), 06:! t> • !='iC; 10~,(l 0, 0:,2 
') 70 F 0.000 c,.oti~'. 0 • .11 5.0 (),002 
2 ·; 1 0,()00 0,062 :-!.:=..l 41 , 0 0,020•
::! 72 M 0.062 <,.ot..:~ (l,37 t,,(l X 
3 13 Jc 0, 062 (), 3i'!'; .I • ()() 2,/ ;.: 
3 i'4 I (),000 0,062 3. :!~i ~J~ .o 0,0:.>.S 
~~ /5 t: 0. 0,~\2 0. ~:iOO I • ~-;t> 3. 1 (), 121 

l ,.,,.-3 76 F (l, 000 0, 06:' ,.·.J ~,o. o 0,010 
3 Tl r- 0,000 O,Ob} 3,44 :.5,V 0,027 
3 /8 /1 0, 06;! 0. 06:• 0. f,'.~ 10,0 X 
3 '/9 r (), 000 (l, 062 1, 'i4 31, l) (l,015 

1 ')L'J no M 0,062 0,6:~~. ....., ?,O 0, 12i' 
3 Esl C (l, 062 0, 187 0, -15 4,0 X 
3 [12 C 0.062 0,62~; ~.63 1\. :.! X 
3 fi3 11 o. ()f-,2 0, 12~; :! • ~o :;0,,) 0, O~il 
3 H4 l• 0,062 (),2:,0 :! , 19 [l • '/ 0,009 
3 1:1•-_, C O,Ob2 1,U7'., J,12 1, 7 C>, 'i52 
3 [I(, 11 (),0/,2 0,62:, 1. :!~• 2,0 )( 

3 U7 r 0,000 0,06J :'. ~;o -10' (1 0,020 



1· 

11f f,Lt:LM,LII lNf•Tl'fllT[ t,H:Uf:Tllf~F riNALYSl~; 111-'tlA 
I.Nl.il.Vlftll(1l. Ll[<,JFSl lll'lTA TMtLE <F~,Flf!LI,, 1.1~[<U/WLE, l>CI.IJSlEr,, tl"/lhTl,lX) 
TABLE f'REPM,1'.TI0/1 ltATL ! ~•6 M,W--U3 
.;··::..;;:::...==;..:::::;.: ;:.::.:.:-:--==-=--- _....;==:=·==::::::.==·====::..::::~--·-- ---------· ---------===-=--------· -----=--- ---·---- --- - -------- ·---·-·-·-- - -· 

SAtll-'LE COl.tE: C06~4~-J6 

Si;:e (Micrord Mct£~~i (f·1r:osra111) 
brd ----- ----- - -- -·- ..... ----- -- -- --- ..... -. - ·- - ... __,_ . --. - - -- - - Mot /lo 
()pro ObJ Slr l•c•i•lh l-Jidt.h L(.•r,gth l,atiu Ch r ~••.,ot i 1 e AIIIFhil·,ole 1-'tmt, 1 ,t t"1:,be f'.',Jtt X-h·cis 

--- .• ------- ---
3 BO C (),062 O,Jl;.! 1. ~~; ".o X 
J 09 l! 0,062 i>,187 4.~o :!i\, O 0,137 
3 90 C 0. (>r.',2 0 , 1 :,:.; 0 ,/)? ~.() 0,013 
3 91 L: (), 062 0, b2'.; l ••.·••·.J 2.0 X 
:~ 'l:' r 0. (;()O O, 062 0,31 ~:i. 0 0, ()()2 
J 9·, M 0, 0t,'.! 0, (16'2 0. t,2 10,0 0,006-· 
J 'l•l r 0.000 o.ot.~• 0,69 ll ,O 0. ()(,t, 
3 C/~ II o.06~ 0.06:! (1,37 £,. () X 

l11 3 96 M 0, 062 (I, :!~,0 0,6'.! 2. ~; o. o:.!~) 
co 3 'il M 0, 062 (), 06'. 1 O ..H ~;I() X 

fotal Mass (f'icosram)~ 9, 7'.!I, 0,030 
, ) ., 
~·• ,:_ •Totul Luur,t / l • •l, o. o. 

J, 1,·. 

•.,/
·,.' 



------- -- --- --- -

TIT f/EGEAf,CH INSTllUll. s·11wr:ruF,E ;iNALYSIS !tATA 
~;J NGLI:: UAi1F'LL :,.flMMM,Y TABL[S 
SAMPLE CODE: C06~4~-J6 !AlCLL 1·m:r·M:ATlllN )I/HE! 26-MflY--1:3 

Aerosol Ub~iect l'ourot And Calculated Clb-.ieC'+. Mass Charactet·istics 
--· -------- -------- - ---

N 1.rn,~.. ~) r Mas~; Ave1•23e 
Actuul Corn:cro, Loncen, Aver,,se AvPr;:,cfe l_pro~! lh 

Ob-.iect Ub~iec t ( Numt,p r (Picosram Width Lensth To l.lidth 
Structure l'c!Pe Courot Per Lu Ml Per Cu Ml (Micron) (Mic rem) 1/ati ,-, 

Fiber Ch r~1sot i I e 31. 163917, 232/,/ 0,07 f 0.02 1, 50 J l, ~J5 23, :.!9 :f :l~, 4 
AmF•hibole 4, ~11~1. 161,2 0,06 l 0,00 o .1n I () ,29 .1.3,:.!S -1: 4. 7 
Other 1~8~~. 0,06 l 0,00 0, ~,B l O, '.'0 9,33 J 3, 1-'• 

All Fil:>f->r :rn. 200?.11, O,Ul f 0,02 1 • ,:,t, .l 1, 43 21, 13 L.'3,26 

[!1Jrod 1 e Chr~1sotj 1£i lO • :;::>R-/I,, 3001~.l. o .. rn ~ (), ;q :5,07 J I , '/4 11.IJ :l: /,09 
Am;c,hibole o. () . (),0 o.oo 1. (},()() O,C>O J 0,00 0,00 l. 0 ,00 
uth<:>r ;?,, 1~8l.J, (). ~;11 l O. 14 2, 0() I. • 01/ J. ~-·6 J. J,26 

1.11 All 1:urodle t 3, ,SB7:W, o. 42 l O, '.:'8 ·.>. (l;_> J J,00 ','•-~I f 6, 'l'I 
\0 

CliJster Chr~1sotile n. ·1 '.!:'.('1 • 0303.n 0, 47 1: u, ~~. '/ ., • ~:,fl l I, 03 ~:_; , :-., D .J. ·1 , ; ~ 1 
Amr-hi bole 0, {_). (l,0 0,00 l. ~) I ,;,{_) 0,(1(1 C• , (>() (! • C•0 J (l, ()0 

Other 4, '.-~ l I~, I , 0, 44 :) (). ;,;:• I, 1;:; 0, l:!J 3 t '. ,:·~· I l. ,,4 

All Lluste.•r t :.) I ,·, :< 11 :.-, .~.' • 0. 116 ) (1,.1·:· ,,,92 4,9)I. • '.• ' 3-62 

Matri;: lhr-,;sotilP :;'~ t J. l {.,3:-~:), 107(.:4, :.! O, .•::, i· .;,., I, 07 0-56 8-97 i 6,39 
(HT11-•i1lbO}P \l, •.), \' • t ,' ' ) ' ', "~.• (J flll' -0, 00 t.•h' 0,00 I o.oo 

,, , I ii, \ ll ( •1ClHwr L', ~ , : '. o.68 ! ; ) I '~ l ~ 6 81 Z, 94 

(1 J. I ,•J ,, I. I I '< ',-i. 1 ; · ,' / j :, 1 • '-'. ;: J '.34 0,93 0,55 8-21 S.£17 

f:;i•mr-·t_(• Col 1.PctiL'r·, :1,r.1 1·rr..~:-,:---,r:11·1nr, :1,=~1 1 , r· 1. , ·, 1 1 ~· t _ 

{.1 l r -- 1, 0(1 Cu 'I . ,. 1 .- i . I I ; 05 2 I I,' 2
Vp"I ''"'" 

tlt.lr·\l:' i. t l)f t:0 I, 00 So CF, Ind1v1du~J Grid 0Penin~ •,00006!. Sq C11t 
Jl-::,j·1r1,.) 1·!rr·, I I, oo ':>Cl c,,, i1;11111, f,J'. ,i 3 
i\'? ,<r~,: , ,, 1 I :'l I' r, 1., 00 s.._ : . ll I I··, -\I, I 1 J 1.' i ,·1n . 1)1~\1~,(1 



---------- --------- --------------------- ----- ----

IIT RESEARCH INSTilUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIDER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE! 26-MAY-83 
~=-=-===-=============~======~==============~===================================================== 

.. I 
SAMPLE CODE! C06545-38 l 

., 
· , '). 

Size (Micron) Mass (Pico.sram) 
Grd ------------------- --------------------- Not No 
0Pn ObJ Str DeF-th Width Lensth Ratio Chr~sotile AmF-hibole An.bis Asbe Patt X-Ra~ 

1 1 F 0,000 0,062 1,87 30,0 0,015 
1 2 F 0,000 0,062 1,25 20.0 0,010 
1 3 F 0,000 0,062 0,44 7,0 0,003 
1 4 F 0,000 0,062 0,50 8,0 0,004 
1 5 M 0,062 0,062 0,62 10,0 0,006 
1 6 F 0,000 0,062 2,00 32,0 0,016 
1 7 M 0,062 0,187 0,75 4,0 X 
1 8 B 0,062 0,187 0,69 3,7 0,021 

(j\ 1 9 M 0,062 0,062 1.25 20.0 0,013 
0 1 10 F 0,000 0,062 0,50 8,0 0,004 

1 11 F 0,000 0,062 0,56 9,0 0,004 
1 12 B 0,062 0,125 1.25 10,0 0,025 
1 13 F 0,000 0,062 0,94 15,0 0,007 
1 14 M 0,062 0,062 0,62 10,0 0,006 
1 15 F 0,000 0,062 0,31 5.0 X 
l 16 M 0,062 0, 187 0,62 3,3 0,019 
1 17 F 0,000 0,062 0,62 10,0 0,005 
1 18 F 0,000 0,062 0,50 8,0 0,004 
1 19 F 0,000 0,062 0,56 9,0 0,004 
1 20 F 0,000 0,062 0,44 7,0 0,003 
1 21 (I 0,125 0,375 1,56 4,2 . . X 
1 22 F 0,000 0,062 0,50 8,0 0,004 
1 23 F 0,000 0,062 0,31 5.0 0,002 
1 24 F 0,000 0,062 0,31 5.0 0,002 
1 25 F 0,000 0,062 0,62 10,0 X 
1 26 F 0,000 0,125 0,81 6,5 0,026 
1 27 F 0,000 0,062 1,25 20.0 0,010 
1 28 C 0,125 2,187 6,25 2,9 4,443 
1 29 F 0,000 0,062 1,63 26,0 0,013 

---------------------==-===--========-=================-========================================== 



---------- --------- ----- ---- ---- -------- ----- -----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 26-HAY-83 
-~----~---------------------------------------------------- ------------ ------------- -- - ---- - --
SAMPLE CODE: C06545-38 

Size <Hicror,) Hass (f'icosrand 
Grd ------------------ --------------------- Not No 
0Pn Obj Str Depth Width Lensth Ratio Chr~sotile AmPhibole AmbiS Asbe Patt x-r, u\J 

1 30 F 0.000 0,062 0.94 15,0 0,007 
1 31 F 0,000 0,062 0,62 10,0 0.005 
1 32 C 0,062 0,250 0,50 2.0 0.020 
1 33 F 0.000 0,062 0,69 11,0 0.005 
1 34 F 0.000 0,062 2,00 32,0 0,016 
1 35 F 0.000 0,062 1.00 16.0 0,008 
1 36 M 0,062 0,125 0,50 4,0 0,010 
1 37 M 0,062 0,250 2.00 8,0 0,081 

2 

0) 1 38 F 0,000 0,062 0,75 12,0 . X 
1 39 F 0,000 0,062 0,31 s.o 0,002 
1 40 F 0,000 0,062 0,37 6,0 0.003 
1 41 F 0,000 0,062 0,62 10,0 0,005 
1 42 H 0,062 0,125 0,62 5.0 X 
l 43 F 0,000 0,062 0,37 6,0 0,003 
1 44 F 0,000 0,062 0,50 8,0 0 .-004 
1 45 F 0,000 0,062 0,31 s.o 0.002 
1 46 C 0,062 0,125 0,62 5,0 X 
1 47 F 0,000 0,062 0,31 5,0 0,002 
1 48 M 0,062 0,125 0,62 5,0 0,013 
1 49 F 0,000 0,062 0,81 13,0 0,006 
1 50 F 0,000 0,062 0,31 5.0 0,002 
1 51 F 0,000 0,062 0,25 4,0 . X 
1 52 F 0,000 0,062 0.31 5,0 X 
2 53 M 0,062 0,375 3,75 10,0 0,229 
2 54 [C 0,062 0,375 0,94 2,5 0,057 

L-C- F 0,000 0,062 0,50 0.0 0,004..,., 
2 56 F 0,000 0,062 0,31 5,0 0,002 
2 57 H 0,062 0,250 1,56 6,2 0,063 
2 58 C 0,062 1,875 5,00 2,7 1,523 

==============================c=c==--==================--=-=--------------------- -



---------- --------- ----- ---- ---- -----------------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TA~LE <F~FIBER, B=BUNDLE, C=CLUSTER, M~MATRIX) 
TABLE PREPARATION DATE: 26-MAY-03 
=-----=----=-------=-----===----=-----===----=------------=-----=-==----=-----=----=-----------=== 
SAMPLE CODE: C06545-38 

Size <Micron) Mass (Picosrand 
Grd ------------------ ---------------------- Not No 
0Pn ObJ Str DePth Width Lerosth Ratio Chrlalsotile AniPhibole An.bis Asbe F'att X-Ra!cl 

2 59 M 0,062 0,062 0,50 8,0 0,-005 
2 60 F 0,000 0,062 0,44 7,0 . X 
2 61 F 0,000 0,062 0,75 12,0 0,006 
2 62 C 0,062 0,125 0,62 5,0 . . X 
2 63 F 0,000 0,187 0,94 5,0 0,067 
2 64 M 0,062 0,625 0,75 1,2 X 
2 65 C 0,062 0,250 0,50 2,0 . X 
2 66 F 0,000 0,062 0,37 6,0 0,003 
2 67 F 0,000 0,062 0,81 13,0 0,006 

(j\ 2 68 F 0,000 0,062 0,31 5,0 0,002
I\.) 

2 69 F 0,000 0,062 0,62 10,0 0,005 
2 70 B 0,062 0,312 1,44 4,6 0,073 
2 71 F 0,000 0,062 0,31 5,0 0,002 
2 72 F 0,000 0,062 0,50 8,0 0,004 
2 73 F 0,000 0,062 1,-44 23,0 0,011 
2 74 F 0,000 0,062 0,75 12,0 0,006 
2 75 F 0,000 0,062 0,56 9,0 0,004 
2 76 F 0,000 0,062 0,62 10,0 0,005 
2 77 F 0,000 0,062 0,69 11.0 0,005 
2 78 F 0,000 0,062 0,69 11,0 0,005 
2 79 F 0,000 0,062 0,37 6,0 0,003 
2 BO F 0,000 0,062 0,75 12,0 0,006 
2 81 F 0,000 0,062 0,31 5.0 0,002 
2 82 M 0,062 0,125 1, 13 9,0 0,023 
2 83 C 0,062 0,125 1,38 11.0 0,028 
2 04 F 0,000 0,062 0,50 8,0 0,004 
2 85 F 0,000 0,062 0,56 9,0 0,004 
2 86 F 0,000 0,062 0,50 0,0 0,004 
2 07 F 0,000 0,062 0,50 8,0 0,004 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 26-MAY-83 

SAMPLE CODE: C06545-38 

Size CHicror,) Mass CPicosram) 
NoGrd ------------------ --------------------- Not 

Qpn ObJ Str DePth Width Lerosth Ratio Chr~sotile AmPhibole An.bis Asbe Patt X-Ra~ 

2 08 F 0,000 0,062 0,62 10,0 0,005 
2 89 F 0,000 0,062 0,56 9,0 0,004 
2 90 f 0,000 0,062 0,62 10,0 0,005 
2 91 F 0,000 0,062 0,44 7,0 0,003 
2 92 f 0,000 0,062 0,75 12,0 0,006 
2 93 C 0,062 3,750 6.25 1, 7 X 
2 94 M 0,062 0,062 0,50 8,0 0,005 
2 95 F 0,000 0,125 0,94 7,5 0,030 

(j\ 
2 96 f 0.000 0,062 0,56 9,0 0,004 

w 2 97 F 0,000 0,062 0,87 14,0 0,007 
2 98 F 0.000 0,062 0,31 5,0 0,002 
2 99 C 0,062 2,500 3, 12 1,2 X 
2 100 F 0,000 0,062 0,56 9,0 0,004 
2 101 C 0,062 1,250 1,56 1,2 . X 
2 102 f 0.000 0,062 1,87 30,0 0,015 

Total Mass (Picosram>= 7,134 0,000 
Total Count = 86, o, 15. 1, 0, 

. - ---- ---- ------ ----------------------------=---------=----------------=-------------------=--=-
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lIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE C0[1E: C06545-38 TABLE PREPARATION DATE: 26-MAY-83 
==-=---==-===-=---==----------======-=---==-=-------------------==========--====-------=----------
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Mass Average 
Act1.1al Cor,cen, Concen, Averase Avera.se Ler,.sth 

ObJect Ob...iect (Number (Pico!lraru Width Lensth To Width 
Structure T"'Pe Count Per Cu M> Per Cu H> (Micron> (Microro> Ratio 

Fiber Chr"'sotile 66, 469952, 3336,8 0,07 ± 0,02 0,70 .:I: 0,42 10,79 i 6,73 
An,Phibole o. o. 0,0 0,00 :l: 0,00 0,00 .:I: 0,00 0,00 :t: 0,00 
Other 6, 42723, 0,06 :t: 0,00 0,45 :t: 0,20 7,17 .:1: 3,19 

All Fiber 72, 512675, 0,07 :t: 0,02 0,68 ± 0,41 10,49 ± 6,58 

Bundle Chrusotile 4, 28482, 1256,5 0,25 ± 0, 11 1,08 ± 0,33 5, 19 ± 3,32 
AnrPhibole o. o. 0,0 0,00 :l- 0,00 0,00 ± 0,00 0,00 ± 0,00 
Other 1. 7120, 0,37 ± 0,00 1, 56 J: 0, 00 4,17 .:I: 0,00 

0\ ------ ---------
~ ...All Bundle ,J • 35602, 0,28 :l- 0,11 1, 17 .:I: 0, 36 4,99 :l- 2,91 

Cluster Chr!lsotile 4. 28482, 42830,0 1, 11 ± 1,07 3,28 .:I: 2,78 4,63 ± 4,26 
AmPhibole o. o. o.o 0,00 :l- 0,00 o.oo ± 0,00 0,00 ± 0,00 
Other 6, 42723, 1,33 .:1: 1,50 2,11 .! 2,26 2,69 ± 1, 81 

All Cluster 10. 71205, 1,24 :l- 1,29 2,58 .:I: 2,40 3,47 .:I: 2,98 

Matrix Chr"'sotile 12, 85446, 3371,8 0,15 :l- 0,10 1. 14 .:I: 0, 95 8,47 l 4,31 
AnoPhibole o. o. 0,0 0,00 ± 0,00 0,00 .¼ 0,00 o.oo ± 0,00 
Other 3, 21361, 0,31 .:I: 0,27 0,71 .:I: 0,07 3,40 ± 1.97 

All Matri>: 15, 106807,' 0,18 f 0.15 1,05 :l- 0,87 7,45 :l- 4,42 

SanrPle Collection and Preparation Data Grid Data 

Air Volume = 1,00 Cu M Grid ID: 052182/E-5 
[lepos it Area = 1,00 Sa Cm Individual Grid 0Penins 0,000070 Sa Cm 
A~hed Area 1,00 Sa Cm Number of Grid 0Peninss 2 
RedePosit Area= 1,00 Sa Cno Film M~!lnification 20000 

(. 
1'1 "r,;_ ;.\. 

http:Avera.se


------------------
------ -----

I I, . i J 

IIT RESEARCH INSTJTUlE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIDER, D=DUNDLE, CcCLUSTER, M=HATRIX> 
TAI•LE f'REF'ARAT ION DATE; 26-HAY-83 
=>:a=====:a:a.=:::a:::a:a=====-==--===:a:,:;a/ -~=--= ."'"'"':a:a;:::a:,:;::::a::,::a:======:a;:::===-======..a'-=======.a.======='-= 

SAHF'LE 

Grd 
Opn ObJ 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

°'U1 1 
1 

10 
9 

1 11 
1 12 
1 13 
1 14 
1 15 
1 16 
1 17 
2 18 
2 19 
2 20 
2 21 
2 22 
2 23 
2 24 
2 25 
2 26 
2 27 
2 28 
2 29 

COI•E: C06545-39 (3 J .J) f I D 

Size CHicron) 

Str DePth Width 

F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,125 
F 0,000 0,062 
I) 0,062 0,187 
H 0,062 0,062 
M 0,062 0,375 
f 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
H 0,062 0,062 
H 0,062 0,062 
(I 0,187 1,000 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
F 0,000 0,062 
ll 0,125 0,312 
D 0,062 0,250 
B 0,125 0,250 
C 0,187 1,250 
F 0,000 0,062 
f 0,000 0,062 
F 0,000 0,062 

Lenath Ratio 

0,62 10,0 
0,94 15,0 
0,62 s.o 
1,87 30,0 
1,38 7,3 
0,50 8,0 
1,87 5,0 
0,75 12,0 
0,44 7,0 
0,44 7,0 
0,50 8,0 
0,81 13,0 
0,62 10,0 
0,31 5,0 
0,44 7,0 
0,62 10,0 
2,50 2.5 
0,94 15,0 
0,50 8,0 
0,62 10,0 
0,44 7,0 
1.19 19,0 
2,13 6,8 
1,38 5,5 
1,87 7,5 
3, 12 2,5 
1,13 18,0 
0,62 10.0 
1,38 22,0 

. 

Hass Cf'icosrani) 
--------------------- Not No 
Chr!a!sotile Anif'hibole Anibis Asbe f'att X-Ra~ 
---------- --------- ------ ---- ---- -----------------

0,005 
0,007 . 
0,015 

• X 

0,042 
0,005 
o. 114 
0,006 
0,003 
0,003 
0,004 
0,006 
0,005 
0,002 
0,004 
0,006: 
1,219 
0,007 
0,004 . X 

0,009 
• X 

0,216 . X . 
1,904 

• X 

0,009 
0,005 

• . ' ;I 

0,011 

•~=c=~~==-~~-~=====c=========c=====c=======c====~===c=~===~====~=~~===c===============~========-;:= 



---------- ----------------------- ----- ----- ---- -------------

IIT RESEAJ.:CH INSTITUTE STRUCTURE ANALYSIS [IATA 
IN[IIVl[IUAL O[IJECT [IATA TABLE ( F ;;f I[l[f,;, B:a[1UNI1LE, C:aCLUSTER, H:aHATRIX) 
TABLE f'REPARATION DATE I 26-HAY-03
~--~=--~=====-==--====---=--~====--==-======~=~==~--===-=--==--==--==-==-===----------=--------·•-=--
6AHPLE CO~EI C06545-39 

Size <Micron> Hass (Picogran,> 
Urd ------------------ --------------------- Not No 
On, ObJ Str [leF-th Width Length Ratio Chr1.1sotile AmF-hibole A11,bis Asbe Patt X··Ra1.1 

2 30 F 0,000 0,062 0,37 6,0 0,003 
2 31 F 0,000 0,062 0,62 10,0 0,005 
2 32 F 0,000 0,062 0,44 7,0 0,003 
2 33 F 0,000 0,062 0,25 4,0 0,002 
2 34 F 0,000 0,062 0,25 4,0 0,002 
2 35 H 0,062 0,312 0,75 2,4 0,038 
3 36 F 0,000 0,062 0,69 11.0 0,005 
3 37 F 0,000 0,062 0,50 8,0 0,004 

0\ 
4 38 F 0,000 0,062 0,31 5.0 0,002 

CJ) 4 39 H 0,062 0,062 0,62 10,0 0,006 
4 40 M 0,062 0,062 0,37 6,0 0,004 
4 41 C 0,062 0,312 0,62 2,0 0,032 
4 42 F 0,000 0,062 0,87 14,0 0,007 
4 43 F 0,000 0,062 0,62 10,0 0,005 
4 44 F 0,000 0,062 0,25 4,0 0,002 
4 45 [I 0,062 0,250 1,69 6,8 0,069 
s 46 f 0,000 0,125 3,50 28,0 0, 112 
5 47 F 0,000 0,062 0,62 10,0 0,005 
s 48 F 0,000 0,062 0,62 10.0 0,005 
s 49 H 0,062 0,125 0,75 6,0 0,015 
5 50 M 0,062 0,062 0,69 11,0 0,007 
5 51 F 0,000 0,062 0,75 12,0 0,006 
5 52 F 0,000 0,062 0,37 6,0 0,003 
6 53 F 0,000 0,062 0,44 7,0 0,003 
6 54 C 0,062 0,312 1,13 3,6 0,057

"-_,_,..-6 F 0,000 0,062 0,75 12,0 0,006 ... .,.6 56 C 0,062 0,500 1.25 0, 102~ IJ 

6 57 r 0,000 0,125 1,19 9,5 0,038 
6 58 H 0,062 0,125 1,87 15,0 0,038 

=======;============~==~=====c==~~~======~=========g====-=========-==--==========-====~- -~------•·-



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBH,, (l=(IUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DAIEI 26-MAY-B3 
=================================c==c====c===============================================~========= 

SAMPLE C0[1E I C06545-39 

Size <Micron) Ha!:is (f'icosra111> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str [lepth Width Lensth Ratio Chrusotile A111Phibole Au,bi!i Asbe f'atl X-Ra!.I 

7 :::,9 (1 0,062 0,250 1,13 4,5 0,046 
7 60 f 0,000 0,062 0,56 9,0 0,004 
7 61 f 0,000 0,062 0,62 10,0 0,005 
7 62 H 0,062 0,625 2,50 4,0 0,254 
7 63 f 0,000 0,062 0,44 7,0 0,003 
7 64 f 0,000 0,062 1,50 24,0 0,012 
7 65 f 0,000 0,062 1,06 17,0 0,000 
7 66 f 0,000 0,062 0,31 5,0 0,002 
7 67 C 0,062 0,312 0,62 2,0 X 

O'I ' ' 
-...J 7 68 (I 0,062 0,125 1,44 11,5 0,029 

7 69 f 0,000 0,062 0,62 10,0 0!005 
7 70 f 0,000 0,12::i 0,31 2,5 . X' 7 71 f 0,000 0,062 0,44 7,0 0,003 
7 72 F 0,000 0,062 1,87 30,0 0,015 
7 73 (I 0,125 0,625 5,00 8,0 . X 
7 74 f 0,000 0,062 0,56 9,0 0,00"1 
7 75 (I 0,125 0,312 0,94 3,0 . X 
7 76 (I 0,125 0,312 0,94 3,0 X' ' 7 77 f 0,000 0,062 0,62 10,0 0,005 
7 78 II 0,125 0,312 1,13 3,6 X 
7 79 (I 0,125 0,31:a! 1,38 4,4 . X 
7 80 f 0,000 0,062 0,87 14,0 0,007 
7 Bl f 0,000 0,062 0,62 10,0 0,005 
7 82 f 0,000 0,062 0 • ._ 'IC"J 4,0 . . X 
7 83 F 0,000 0,062 0,37 6,0 0,003 
8 84 M 0,062 0,125 1,25 10,0 X . !.' 8 05 f 0,000 0,062 0,94 15,0 0,007 
8 86 f 0,000 0,062 0,94 15,0 . X 
8 87 F 0,000 0,062 1.06 17,0 0,000 

------ -- - --- --------------------------------======-======================~========================= 



------ ----- ----- -------------- --------- --------------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIDER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATEI 26-MAY-OJ 
~-==---============-====-=~======~==~-----==================--========•=-=-====================-=k 

SAMPLE CODE: C06S45-J9 

Size (Micron) Mai.s (f'ico.!lra111) 
urll ------------------ --------------------- Not No 
O~n ObJ Str De~th Width Lensth Ratio Chr~sotile Am~hibole An.bis Asbe, Patt X-Ra~ 

0 08 f 0,000 0,062 1,87 30,0 0,015 
B 89 C 0,062 0,312 0,37 1, 2 . X' B 90 f 0,000 0,062 1.2s 20,0 0,010 
9 91 C 0,062 0,250 0,62 2,5 0,025 
9 92 H 0,062 0,187 0,50 2,7 0,015 
9 93 f 0,000 0,062 0,31 5,0 0,002 
9 94 H 0,062 0,062 0,62 10,0 0,006 
9 95 f 0,000 0,062 1,25 20,0 0,010 
9 96 f 0,000 0,062 0,94 15,0 . • . X°' 9 97 f 0,000 0,062 0,50 8,0 0,00400 

9 98 f 0,000 0,062 0,44 7,0 0,003 
10 99 F 0,000 0,062 0,62 10,0 0,005 
10 100 f 0,000 0,062 0,44 7,0 0,003 

Total Hass (Picosra111)= 4,731 0,000 
Total Count = BJ, 0, 15. 2, o. 

~,. 

==--============-=======-==-==========-==~======c======================-=============--==-~==--=-~ 



-------- -------- -------

------

---------

Ill RESEARClj INSTITUTE SlRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODEI C06545-39 TABLE PREPARATION DAIEI 26-HAY-83 
~-~=;====a========~==~=~=~~===============~•===~=========~========================================= 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Number Has& Averc1se 
Actual Concen, Concen, Averase Avera!ile Len!:lth 

ObJect ObJect (Number (f'icoflram Width Lensth To Width 
Structure T\IPe Count Per Cu H> f'er Cu H> (Micron> (Micron> Ratio 

Fiber Chr1:1sotile 59. 84022, 678,7 0,06 .i 0,01 0,77 i 0,54 11, 75 :i 6,70 
AmPhibole 0, 0, 0,0 0,00 i 0,00 0,00 :i 0,00 0,00 J: 0,00 
Other 7, 9969, 0,08 i 0,03 0,59 .:l .0,28 8,36 J: 5,12 

All Fiber 66, 93990, 0,07 :i 0,02 0,7S J: 0,52 11,39 :i 6,60 

Bundle Chr~sotile 6, OS4S, 2306,9 0,35 i 0,32 1,71 J: 0,51 6,56 J: 3,03 
AA1Phibole o. 0, 0,0 0,00 i 0,00 0,00 .:l 0,00 0,00 J: 0,00 

0-, Other 7, 9969, 0,34 :.1: 0.13 1,80 :i 1,45 5,00 J: 2,07
\D 

Al 1 Bur,dle 13, 18513, 0,35 i 0,23 1,76 :i 1,08 5,72 :i 2,57 

Cluster Chriisotile 5, 7120, 3019,3 0,52 :i 0,42 1,35 :i 1,03 2,62 J: 0,59 
An,Phibole 0, 0, 0,0 0,00 J: 0,00 0,00 J: 0,00 0,00 :i 0,00 
Other 2, 2848, 0,31 :i 0,00 0,50 J: 0,1B 1,60 J: 0,57 

All Cluster 7, 9969, 0,46 J: 0,36 1,11 .i 0,94 2,33 i 0,73 

Hatrii- Chr~sotile 13, 18513, 732,2 0,17 J: 0,17 0,93 :I: 0,68 7,47 .i 3,65 
AmPhibole o. 0, o,o 0,00 .i 0,00 0,00 :I: 0,00 0,00 :i 0,00 
Other 1, 1424, 0, 12 J: 0 ,00 1,25 J: 0,00 10,00 .:1: 0,00 

All Hatri:{ 14, 19937, 0,17 .i 0,17 0,96 J: 0,66 7,65 :i 3,57 

Sample Collection and Preraration Data Grid Data 

Air Volu11,e 1,00 C•.J H Grid IDI 05218216A 
Deposit Area c 1,00 Set Cn, Individual Grid 0Penin~ = 0,000070 Sa Cm 
Ashed Area = 1,00 So Cm Number of Grid 0Penin!ils = 10 
RedePosit Area= 1,00 So Cru Film Hasnificatior, = 20000 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FII•ER, B=BL.:NDLE, CaaCLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
a=========~==========================================•============================================ 

SAMPLE CODE: C06545-41 I 

I ) µ/40 
Size <Micron> Mass CPicosrani> 

Grd ------------------ --------------------- Not No 
Opn ObJ Str Depth Width Lensth Ratio Chr!.!sotile Au,Phibole AmbiS Asbe . Patt X-RaY 

1 1 F 0,000 0,062 1,87 30,0 0,015 
1 2 B 0,187 0,375 3,50 9,3 0,640 
1 3 F 0,000 0,062 1,87 30,0 0,015 
1 4 C 0,062 0,312 0,62 2,0 0,032 
1 5 F 0,000 0,062 0,94 15,0 0,007 
1 6 B 0,062 0,250 3, 12 12,5 . X 
1 7 B 0,187 0,875 2,69 3.1 1,146 
1 8 F 0,000 0,062 0,62 10.0 0,005 
1 9 B 0,062 0,500 2,50 5,0 0,203

-..J 1 10 M 0,062 0,250 1,25 5,0 . X0 
2 11 F 0,000 0,062 2,94 47,0 0,023 
2 12 F 0,000 0,062 1. 13 18,0 0,009 
2 13 M 0,062 0,062 2,63 42,0 0,027 
2 14 F 0,000 0,062 1,13 18,0 . . . X 
2 15 F 0,000 0,062 1, 81 29,0 0,014 
2 16 C 0,062 0,625 2,50 4,0 0,254 
2 17 F 0,000 0,187 2,50 13,3 0,207 
2 18 F 0,000 0,062 0,69 11,0 0,005 
2 19 M 0,062 0,062 0,37 6,0 0,004 
2 20 B 0,125 0,625 1,87 3,0 . X 
2 21 H 0,062 0,062 0,62 10,0 X 
2 22 F 0,000 0,062 1,44 23,0 0,011 
2 23 F 0,000 0,062 2,44 39,0 0,019 
2 24 F 0,000 0,062 1,87 30,0 0,015 
2 25 D 0,062 0,250 3,50 14,0 0, 142 
2 26 F 0,000 0,062 1,87 30,0 0,015 
2 27 F 0,000 0,125 0,94 7,5 0,030 
2 28 F 0,000 0,062 1,50 24,0 0,012 
2 29 F 0,000 0,062 0,56 9,0 0,004 

==================================================================================~=======~======= 



--------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
~======~========================================~======---========-=-==-==========-=---------------
SAMPLE CODE: C06545-41 

Size (Micror,> Mass (Picosrano> 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Lensth Ratio Chr~sotile An,Phibole An.big Asbe f·att X-Ra~ 

-----·----- ----- ---- ----
2 30 F 0,000 0,062 0,62 10,0 0,005 
2 31 F 0,000 0,062 1.87 30,0 0,015 
2 32 C 0,062 0,125 3,75 30,0 0,076 
2 33 C 0,062 0,1B7 2,3B 12,7 0,072 
3 34 F 0,000 0,062 0,62 10,0 0,005 
3 35 F 0,000 0,062 0,37 6,0 0,003 
3 36 F 0,000 0,062 0,25 4,0 0,002 
3 37 M 0,062 0,062 0,31 5,0 . X 
3 38 F 0,000 0,062 0,44 7,0 0,003

-..J 3 39 C 0,062 0,250 0,75 3,0 . X 
3 40 F 0,000 0,125 2,50 20,0 0,080 
3 41 F 0,000 0,062 0,44 7,0 0,003 
3 42 C 0,062 0,187 0,62 3,3 . . X 
3 43 F 0,000 0,062 0,25 4,0 0,002 
3 44 F 0,000 0,062 0,50 8,0 0,004 
3 45 11 0,062 0,062 0,50 8,0 0,005 
3 46 F 0,000 0,125 0,44 3,5 0,014 
4 47 B 0,062 0,187 1.87 10,0 0,057 
4 48 F 0,000 0,062 0,31 5,0 0,002 
4 49 F 0,000 0,062 1.25 20,0 0.010 
4 50 F 0,000 0,062 0,56 9,0 0,004 
4 51 M 0,062 0,062 0,50 8,0 0,005 
4 52 B 0,062 0, 1B7 1.13 6,0 0,034 
4 53 (I 0,062 0,312 0,62 2,0 0,032 
4 54 F 0,000 0,062 0,87 14,0 0,007 
4 55 F 0,000 0,062 0,31 5,0 0,002 
4 56 F 0,000 0,062 0,62 10,0 0,005 
4 57 F 0,000 0,062 1. 44 23,0 0,011 

·c 

4 58 F 0,000 0,062 0,44 7,0 0,003 

---------------------------==------------=============---==-=-=-==--=========================-==---



------ --- -- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
===============c=======================================~========================================== 
SAMPLE CODE: C06545-41 

Size (Micron)· Hass CF'ico!lram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lero!lth Ratio Chr~sotile A111Phibole Ambis Asbe Patt X-RaY 

4 59 F 0.000 0,062 0,56 9,0 0.004 
5 60 F 0,000 0,062 0,69 11.0 0,005 
5 61 F 0,000 0,062 0,62 10,0 0,005 
5 62 F 0,000 0,062 0,69 11.0 0,005 
5 63 F 0,000 0,062 0,50 8,0 0,004 
5 64 F 0,000 0,062 0,50 8,0 0,004 
5 65 F 0,000 0,062 0,37 6,0 X 
5 66 B 0, 125 0, 125 1.25 10,0 0,051 
5 67 H 0,062 0,062 1,50 24,0 0,015

--.J 
I\.) 5 68 F 0,000 0,062 1,25 20,0 0,010 

5 69 H 0,062 0,062 0,56 9,0 . . X 
5 70 F 0,000 0,062 1,31 21,0 0,010 
5 71 F 0,000 0,062 0,50 8,0 0,004 
5 72 H 0,062 0,125 1,25 10,0 0,025 
5 73 H 0,062 0,062 0,50 8,0 0,005 
5 74 F 0,000 0,062 0,75 12,0 0,006 
5 75 F 0,000 0,062 0,44 7,0 0,003 
5 76 F 0,000 0,062 0,31 s.o 0,002 
5 77 F 0,000 0,062 0,37 6,0 . X 
5 78 C 0,062 0,250 0,62 2.5 0,025 
5 79 F 0,000 0,062 0,75 12,0 0,006 
5 80 F 0,000 0,062 0,37 6,0 . X 
5 81 F 0,000 0,062 0,87 14,0 0,007 
5 82 F 0,000 0,062 0,69 11,0 0,005 
5 83 F 0,000 0,062 0,44 7,0 0,003 
5 84 C 0,062 (',625 1,25 2,0 . X 
6 85 F 0,000 0,062 0,69 11.0 0,005 
6 86 F 0,000 0,062 0,56 9,0 0,004 
6 87 B 0,125 0,312 1,87 6,0 . X 

==--=--------------------=---=------===========-================================================== 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
=======~===========~=====================-==-=--=====-=--=======-=-==---====-==---------------- - . 

SAMPLE CODE! C06545-41 

Size <Micron) Mass (f'ico!:lra111> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Length r~atio Chr!.lsotile AnoPhibole An.big Asbe Patt X-J.:a!.1 

6 86 F 0,000 0,062 0,62 10.0 0,005 
6 89 M 0,062 0,062 0,75 12,0 0,008 
6 90 F 0,000 0,062 0,56 9,0 0,004 
6 91 M 0,062 0,187 1.56 8,3 0,048 
6 92 F 0,000 0,062 0,25 4,0 0.002 
6 93 F 0,000 0,125 0,69 5,5 0,022 
6 94 F 0,000 0,062 0,37 6,0 0,003 
6 95 F 0,000 0,062 0,44 7,0 0,003 

--.J 6 96 F 0,000 0,062 0,25 4,0 0,002 
w 6 97 M 0,062 0,062 0,31 5,0 0,003 

6 98 M 0,062 0,062 1, 31 21,0 0,013 
6 99 M 0,062 0,062 1.56 25,0 0,016 
6 100 B 0,062 0,125 1.25 10,0 0,025 
6 101 F 0,000 0,062 3,75 60,0 0,030 
6 102 F 0,000 0,062 0,69 11,0 . . X 
6 103 F 0,000 0,062 0,50 8,0 0,004 
6 104 F 0,000 0,062 0,69 11,0 0,005 
6 105 M 0,062 0,062 0,94 15,0 . X 
6 106 {I 0,062 0,125 1,31 10,S . X 
6 107 F 0,000 0,062 0,62 10,0 . . X 
6 108 F 0,000 0,062 0,25 4,0 0,002 
6 109 F 0,000 0,062 0,56 9,0 0,004 

Total Mass (f'icosram>= 3,534 0,207 
Total Count = 90, 1, 16, 2, o, 

===============================-=========-==============--===-~=---======================---===---



IIT RESEARCH INSTITUTE STRUCTURE 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-41 

ANALYSIS DATA 

TABLE PREPARATION DATE: 26-MAY-83 
- -------------------------=----=----===-===========================---=-===-================~ 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 
-----------------------------------------------------------------------------------------------

Ob..iect 
Structure 
---------

T?a1Pe 
----------

Actual 
ObJect 
Co1Jr,t 
------

Number 
Cancer,, 
<Number 
f'er Cu H> 
---------

Hass 
Concen, 
<Pi cos ram 
Per Cu H) 
-----------

Avera51e 
Width 
( Mi crord 
-----------

Avera51e 
Len51th 
(Micron) 
-----------

Averase 
Ler,sth 
To Width 
Ratio 
-------------

fiber Chr?a1sotile 
AmPhibole 
Other 

i 64, 
1, 
6, 

------

151172, 
2362, 

14172, 
---------

1344 ,8 
489,1 

0,07 :i 
0 ,19 :i 
0,06 ± 

0,02 
O, 00 
0,00 

0,90 ± 0,71 
2,50 l: 0,00 
0,59 :J: 0,30 

13,85:ill,02 
13,33 ± 0,00 
9,50 :J: 4,72 

All Fiber 71, 167706, 0,(,7 :i 0,02 0,90 :J: 0,71 13,48 ±10,60 

--.J 

""' 

Bundle Chr?a1sotile 
AmPhibole 
Other 

9, 
o. 
4, 

------

21259, 
0, 

9448, 
---------

5505.6 
0,0 

0,33 l: 0,24 
0,00 ± 0,00 
0, 33 :.1: 0,21 

2,03 :J: 
0,00 ± 
2,05 :i 

1,06 
0,00 
0,77 

7,71 :i 
0,00 .:I: 
8,00 :i 

3,91 
0,00 
4,30 

All Bur,dle 13, 30707, 0,33 :.I: 0,22 2,04 :J: 0,95 7,80 .:!: 3,85 

Cluster Chr?a1sotile 
An.Phi bole 
Other 

5, 
0, 
3, 

11810, 
0, 

7086, 
---------

1085,5 
0,0 

0,30 ± 
0,00 .¼ 
0,35 .:I: 

0, 19 
0,00 
0,24 

1,98 .:I: 
0,00 .:I: 
0,87 .:I: 

1,34 
0,00 
0,33 

10,23 Hl ,86 
0,00 ± 0,00 
2,78 :i 0,69 

All Cluster 8, 18896, 0,32 J: 0,20 1 , 56 .¼ 1,10 7,44 J: 9,77 

Matrix Chr~sotile 
AmPhibole 
Other 

12, 
o. 
5, 

------

28345, 
0, 

11810, 
----------

410,8 
0,0 

0,08 :I: 
0,00 :J: 
0, 10 ..1: 

0,04 
0,00 
0,08 

1,06 :i: 
0,00 J: 
0, 74 .:I: 

0,69 
o.oo 
0, 36 

14, 78 Hl ,09 
0,00 i 0,00 
8,80 :i 4,15 

All HatriN 17, 40155, 0,08 :i 0,05 0,97 ± 0,62 13,02 J: 9,83 

Sample Collection and PreParation Data 
-------------------------------------. 
Air Volume = 1,00 Cu H 
[leF-osit Area = 1,00 Sa Cm 
Ashed Area = 1,00 Sa Cm 
Redeposit Area= 1,00 So Cm 

Grid [1ata 
-----------------------------------------
Grid I[ll 052182/BA 
Individual Grid 0Penins = 0,000071 Sa Cm 
Nun,ber of Grid 0Penin51s = 6 
Film Masnification = 20000 

' 



------ ----- ----- ---- -------------- --------- ----------------

• • 

• • 

" 
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Ill RESEARCII INSTITUTE STRUCTURE ANALYSIS llATA 
INDIVIDUAL OBJECT DATA TADLE (fcfJBEN, B=DUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATEI 26-HAY-83 
-====~==c===~===-=================~==~==================;==========-==============~=====~========= 
SAHPLE CO[•E.: C06S4S-43 0-J'1) f-(_ /Lo 

v 
Size (Hicro,e> Ha5s (f'icosraad 

Grd ------------------ --------------------- Not No 
OF-n ObJ SLr Depth Width LenaLh Ratio Chr!:lsotile AooF-hibole Aa,bi !ii Asbe Patt X-Rau 

1 1 F 0,000 0,062 0,44 7,0 . X•
1 2 F 0,000 0,250 1,S6 6,2 . 0,230 
1 3 F 0,000 0,062 0,69 11, 0 0,005 
1 4 F 0,000 0,062 0,50 8,0 0,004 
1 5 F 0,000 0,062 0,62 10,0 0,005 
2 6 f 0,000 0,125 0,44 3 ,., . XL" • 
2 7 F 0,000 0,062 0,62 10,0 0,005 
3 a F 0,000 0,062 0,87 14,0 0,007 

-...I 3 9 F 0,000 0,062 2,38 38,0 0,019 
u, 3 10 F 0,000 0,062 0,31 5,0 X• 

J 11 F 0,000 0,062 0,37 6,0 . . X 
4 12 F 0,000 0,125 0,50 4,0 0,016 
6 13 f 0,000 0,062 0,62 10,0 0,005 
8 14 F 0,000 0,125 1.06 8,5 X 
B 15 F 0,000 0,06~ 0,44 7,0 . . X 
9 16 F 0,000 0,062 0,62 10,0 . X• 
9 17 F 0,000 0,062 0,31 5,0 0,002 
9 18 F 0,000 0,062 0,75 12,0 0,006 
9 19 B 0,125 0,750 1,87 2,5 . . X 
9 20 F 0,000 0,062 0,56 9,0 X 
9 21 F 0,000 0,062 0,62 10,0 . X•

10 22 H 0,062 0,062 0,62 10,0 0,006 

Total Hass (Pico!:lra111)= 0,081 0,230 
CTotal Count 11, 1. 8, 2. o. 

. ' 
! 

---=---------==---~---=-=====-==--=-==---==-=. =-====------=--~-~=====c=•======-==-=====;c~;==~==;~ 
! , t 
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Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
5AHF'LE COllE I C06S45-43 TABLE PREPARATION DATE: 26-HAY-83 
=•==c=======================~===~================-=-===============--~---------------------------= 
Aerosol ObJect Count And Calculated ObJect Hass Characteri~tics 

ObJ~ct 
Structure 
---------
Fiber 

--.J 

°' 

llundle 

HatriH 

Number 
Actual Cor,cen, 
ObJect (Nun,ber 

l'IIP& Count Per Cu 11) 

Chr!Jsoti le 10, 13639, 
A111Phibole 1 • 1364, 
Other 9, 12275, 

All F.iber 20, 2727B, 

Chrt1sotile 0, o. 
AniPhibole o, 0, 
Other 1. 1364, 

All Bundle 1, 1364, 

Chrt1sotile 1. 1364, 
AruPhibole o. o, 
Other o. o. 

All Hatri>: 1. 1364, 

SaruPle Collection and Preparation Data 

Air Volume = 
lleF-osit Area = 
Ashed Area = 
Redeposit Area= 

., 

1,00 Cu H 
1,0b Sa Cru 
1,00 Sa Cu, 
1,00 Sa C111 

Mass 
Concen, Averase 
(f'icosra111 Width 
f'er Cu 11) ( Hi cror, > 

102,0 0,07 :l 0,02 
313,B 0,25 .i 0,00 

0,00 l 0,03 

O,OB ± 0,05 

0,0 0,00 ± 0,00 
0,0 0,00 :l 0,00 

0,75 ± 0,00 

0,75 ± 0,00 

8,7 0,06 :l 0,00 
0,0 0,00 ± 0,00 

0,00 i 0,00 

0,06 .:l 0,00 

Grid Data 

Grid IDI 052182/lOA 
Individual Grid 0Penins ~ 
Number of Grid DF-eninss = 
Fil~ Hasnificatior, = 

Averc1se 
Averase Ler,sth 
Ler,sth To Width 
(Hicron) Ratio 

0,79 J: -0,SB 12,20 ± 9,55 
1,56 .i 0,00 6,25 ± 0,00 
0,54 .i 0,22 7,33 .i .2,25 

0,72 .i 0,48 9,71 J: 7,21 

0,00 .i 0,00 0,00 J: 0,00 
0,00 ± 0,00 0,00 ± 0,00 
1,B7 :l 0,00 2,SO .¼ 0,00 

1,B7 i 0,00 2,SO i 0,00 

0,62 ± 0,00 10,00 .i 0,00 
0,00 J: 0,00 0,00 .i 0,00 
o.oo J: o.oo 0,00 .:l- 0,00 

0,62 .:l 0,00 10,00 i 0,00 

0,000073 Sa C111 
lO 
20000 



------ ----- ----- ---- ---- -------------------------- ---------

) (, Ii I 
IIT RESEAr,ctt INSTITUTE srnucTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TAliLE (f=flliER, B=BUNllLE, C=CLUSTER, 11=t1A TIU X> 
TAliLE PREPARATION llATEI 26-HAY-B3 
==~==-======-=============c~======~•==~===~=g=~====-~-======~~=•;;===~====~=~=========~==•==~==-== 

SAHf•LE C0[1E I C06545-45 (_1.- J (..) 

Size (t1icron) Hass <Picosran,) 
Grd ------------------ --------------------- Not No 
Opn ObJ Str [lepth Width Lensth Ratio Chrusotile A1111-hibole An.bis Asbe F'att X-Ra!J 

1 1 11 0,062 0,062 0,62 10,0 0,006 
1 2 F 0,000 0,062 0,62 10,0 . . X 
1 3 F 0,000 0,062 0,50 8,0 0,004 
1 4 F 0,000 0,062 0,25 4,0 0,002 
1 5 f 0,000 0,062 0,62 10,0 0,005 
1 6 F 0,000 0,062 0,44 7,0 0,003 
1 7 F 0,000 0,062 0,31 5,0 . . . X 
1 B 11 0,062 0,187 0,75 4,0 0,023 ' 

-.J 1 9 F 0,000 0,062 0,44 7,0 . X' -.J 1 10 F 0,000 0,062 O,B1 13,0 . 0,007 
1 11 B 0,062 0,375 3,75 10,0 0,229 
1 12 H 0,062 0,125 0,62 5,0 . X' 1 13 f 0,000 0,062 0,75 12.0 0,006 
1 14 f 0,000 0,062 2,38 38,0 0,019 
1 15 F 0,000 0,062 O,B1 13,0 0,006 
1 16 F 0,000 0,062 1,25 20,0 0,010 
1 17 f 0,000 0,125 0,37 3,0 0,012 
1 1B F 0,000 0,125 0,75 6,0 0,024 . .. 
1 19 H 0,062 0,125 0,62 5,0 . X 
2 20 f 0,000 0,062 0,56 9,0 0,004 
2 21 H 0,062 0,062 O,B1 13,0 . . X ., ...2 , .. H 0,062 0,062 0,69 11,0 . . X 
2 23 F 0,000 0,062 0,62 10,0 0,005 
'> •.. 24 F 0,000 0,062 0,75 12,0 . X 
2 25 f 0,000 0,062 0,31 5,0 . X 
2 26 H 0,062 0,062 0,62 10,0 . X 
2 27 F 0,000 0,062 0,31 5,0 . . ' X 
2 28 f 0,000 0,062 1,19 19,0 . 0,011 
2 29 F 0,000 0,125 0,62 5,0 0,020 

--~---------------------------~----===~-=====================-----------=-=-======================== 



---------- --------- ---------------------- ----- ----- ---- ----

Ill RESEARCII INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FllJER, B=ItUNl•LE, C"CLUSTEI-, M=MATRIX) 
TABLE PREPARATION DAIEI 26-MAY-OJ 
~===========~~~==~======;~=========-=========~=================================-=~~=~========-~-== 

SAMPLE CODEI C06545-45 

Size <thcror,> Hass <Picosraa,> 
Grd ------------------ --------------------- Not No 
O~n ObJ Str Def'th Width Lensth Ratio Chr\lsotile Amf'hibole Au,bie Asbe f'att X-Rau 

2 30 B 0,125 0,312 2,50 8,0 0,254 
2 31 F 0,000 0,125 0,69 5,5 0,022 
2 32 B 0,125 0,250 1,87 7,5 0, 152 
2 33 F 0,000 0,062 1,25 20,0 0,010 
3 34 H 0,062 0,062 0,75 12,0 0,008 
3 35 F 0,000 0,062 0,62 10,0 0,005 
3 36 F 0,000 0,062 0,62 10,0 0,005 
J 37 F 0,000 0,062 0,69 11,0 0,005 

--..J 3 38 F 0,000 0,062 0,44 7,0 0,003co 3 39 F 0,000 0,062 0,94 15,0 0,007 
3 40 t1 0,062 0,062 0,62 10,0 . . X-
3 41 F 0,000 0,062 1,25 20,0 0,010 
3 42 H 0,062 0,062 1,25 20,0 0,013 
3 43 F 0,000 0,125 0,62 5,0 0,020 
3 44 H 0,062 0,062 0,94 15,0 0,010 •
3 45 F 0,000 0,062 0,56 9,0 0,005' J 46 F 0,000 0,062 1,19 19,0 0,009 
J 47 C 0,062 0,187 0,62 3,J 0,019 
3 48 H 0,062 0,125 0,62 5,0 0,013 
4 49 ,-- 0,000 0,062 0,31 5,0 0,002 
"1 50 F 0,000 0,062 0,37 6,0 . X• 
4 51 B 0,125 0,625 1.38 2.2 0,279 
4 52 H 0,062 0,062 1.56 25,0 0,016 
4 53 li 0,062 0,312 6,69 21,4 0,340 
4 54 F 0,000 0,062 1,25 20,0 0,010 
4 55 F 0,000 0,062 0,75 12.0 0,006 
4 56 C 0,062 0,625 0,94 1,5 0,095 
5 57 B 0, 125 0, 187 1,50 B,0 0,091--...,.., 58 F 0,000 0,062 0,37 6,0 0,003 

-====~============-=========~=====================~~==============~=================~=====--====== 



------ ----- -------------- --------- ------------------------- ----

IIT RESEA~C!I INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FJDER, B=f1UN[1LE, Ca:CLUSTER, H=MATRIX) 
TABLE PREPARATION DATEI 26-MAY-83 
~========~=======--=======•=~========-==-===============-========-;=====-==•;======-===~~--======~ 
6AMF'LE COIIEI C06545-4S 

Size <Micron) Hass <Picosraad 
Ord ------------------ --------------------- Not. No 
O~n ObJ St.r Depth Width Lensth Ratio Chr!.lsotila Am~hibolo A11obiS Asbe f·att X-Ra\J 

5 59 f 0,000 0,125 1,31 10,5 0,042 
5 60 f 0,000 0,062 0,62 10,0 . 0,006 
5 61 f 0,000 0,125 0,94 7,5 0,030 
5 62 f 0,000 0,062 0,87 14,0 0,007 
5 63 f 0,000 0,125 0,44 3,5 0,014 
5 64 f 0,000 0,125 1, 31 10,5 0,042 
5 65 F 0,000 0,062 0,69 11,0 0,005 
5 66 (1 0,062 0,187 1,87 10,0 0,057 

-..J 6 67 f 0,000 0,062 1,06 17,0 0,008 
"° 6 68 F 0,000 0,062 0,31 s.o 0,002 

6 69 F 0,000 0,062 1,13 18,0 X• 
6 70 f 0,000 0,062 0,31 5,0 0,002 
7 71 H 0,062 0,312 1.13 3,6 . X 
7 72 F 0,000 0,062 0,31 5,0 0,002 
7 73 f 0,000 0,062 0,31 5,0 0,002 
7 74 f 0,000 0,062 0,62 10,0 . . X• 
7 75 F 0,000 0,062 0,44 7,0 0,003 
7 76 H 0,062 0,062 0,56 9,0 0,006 
7 77 H 0,062 0,125 0,50 4,0 . X• 
8 78 F 0,000 0,062 0,50 8,0 0,004 
8 79 [I 0,062 0,312 1,25 4,0 . . X 
8 80 B 0,062 0,250 1,94 7,8 . X 
8 81 F 0,000 0,062 0,56 9,0 . X 
B 82 C 0,062 0,250 0,56 2,3 . X 
8 83 F 0,000 0,062 0,94 15,0 0,007 
0 84 F 0,000 0,062 0,37 6,0 . 0,003 
8 u~ f 0,000 0,125 0,69 S,5 0,022 
8 06 [I 0,062 0,375 6,38 17,0 0,308 
9 87 F 0,000 0,062 1,25 20,0 0,010 

- -------------------------~-------==-----========================~====~==========;==--===---- ---- - -~ 



------ ----- ------ ---- -------------- --------- ----------------

IIT 1-:ESEARClt INSTITUTE STl-:UCTUF:E ANALYSIS [IATA 
INDIVIDUAL O[IJECT [IATA TABLE <F=FH1ER, B=BUN[ILE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 26-MAY-83 
•===~~================~~=================c~=~=-==;====-====--=~=~============-==-------------==-=-
SAMPLE CODE; C06545-45 

Size (Micron) Mails <Picoflraa.) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chrusotile AIIIPhibole A111bis Asbe f'att X-Ra!ai 

9 80 11 0,062 0,062 0,50 8,0 X' 9 89 f 0,000 0,062 0,56 9,0 0,004 
9 90 F 0,000 0,062 0,94 15,0 0,007 
9 91 11 0,062 0,062 0,75 12,0 0,008 
9 92 F 0,000 0,062 1,06 17,0 0,008 
9 93 Ii 0,062 0,062 0,62 10,0 0,006 
9 94 F 0,000 0,062 0,31 5,0 . 0,003 
9 95 F 0,000 0,062 0,31 5,0 . XI I• 

00 
9 96 F 0,000 0,062 0,44 7,0 O,OOJ 

0 9 97 F 0,000 0,062 1 ,81 29,0 0,014 
9 98 11 0,062 0,062 0,62 10,0 . X' 9 99 f' 0,000 0,062 3,75 60,0 0,030 
9 100 (I 0,062 0,312 5,00 16,0 0,254 
9 101 F 0,000 0,062 0,62 10,0 0,005 
9 102 F 0,000 0,062 0,37 6,0 0,003 

Total Mass <Picosran,)= 2,788 0,036 .,Total Count 72, 6, 1B, 4, 2 • 

~========•-~==~c~~=====-=~=~===-=========-==================~~=========~==~======-=======~======~= 



--------------- ---------- --------- ----------- ----------- ----------- -------------

------ ---------

------ ---------

------ ---------

------ ---------

---------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHf'LE SUHHARY TAEILES 
5AHPLE CO~EI C06545-45 TAllLE PREPARATION DAlEJ 26-HAY-83 
=c~~====~=~==========~======cc===~====~===========-=========~=======~====~;===================-==-

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nun,ber Hass Avera!le 
Actual Concen, Concen, Averase Averase Lensth 

ObJect ObJect <Nua.ber <Picosra111 Width Ler,sth To lJidth 
Structure TuPe Count f'er Cu H> Per Cu H> (Micron> (Micron) Ratio 

fiber Chr"soti le 51. 84113, 860,9 0,07 .:1: 0,03 0,83 i 0,59 12,02 i 9,66 
A111Phibole 6, 9896, 58,B 0,06 .:I: 0,00 0,65 :l 0,32 10,33 :l 5,13 
Other 11. 1B142, 0,06 .:1: 0,00 0,52 i 0,25 8,36 i 4,06 

All fiber 68, 112150, 0,07 :l 0,02 0,76 .:I: 0,5-'I 11,28 :I: 8,72 

Bundle Chn,soti le 10, 16493, 3409,7 0,31 i 0, 13 3,17 :l 2,16 10,41 :l 6,00 
A111F-hit•ole 0, o. 0,0 0,00 :l 0,00 0,00 f 0,00 0,00 i 0,00 

(l'.l Other 2, 3299, 0,28 i 0,04 1.59 :l 0,49 5,88 :l 2,65 

All Bundle 12, 19791, 0,31 .:1: 0,12 2,91 :l 2,05 9,65 :l 5,77 

Cluster Chr~sotile 2, 3299, 188,4 0,41 :l 0,31 0,78 :l 0,22 2,42 :l 1,30 
A111Phibole o. 0, 0,0 0,00 .:1: 0,00 0,00 :l 0,00 0,00 .:i 0,00 
Other 1, 1649, 0,25 .¾ 0,00 0,56 :l 0,00 2,25 :l 0,00 

All Cluster 3, 4948, 0,35 :l 0,24 0,71 i 0,20 2,36 i 0,92 

Hatri;: Chr~sotile 9, 14843, 139,2 0,07 :l 0,02 0,85 i 0,34 13,11 i 6,09 
Aa.Phibole 0, o. o.o 0,00 :l 0,00 0,00 :l 0,00 0,00 .i 0,00 
Other 10, 16493, 0, 11 .¼ 0, OB 0, 68 l 0, 18 7,96 :t: 3,32 

All Matrix 19, 31::536, 0,09 :l 0,06 0,76 f 0,28 10,40 i 5,38 

Sa~Pl~ Collection and PreF-araL(on Data Grid [1ata 

Air Volume = 1,00 Cu M Grid IDI 052182/ll-7 
C•ePosi t Area = 1,00 So Ca, Individual Grid 0Perain!l = 0, 00006 7 Sa Cn, 
Ashed Ar~a - 1,00 Sa C11, Number of Grid OF-enin~s 9 

.Redeposit Area= 1,00 Su C111 film Hasnification = 20000 
,i".. 



------ ----- ----- ---- -------------- --------- ----------------

JIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIIcER, B<=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
-====================~========================================================-====-==---==-=====-

I ISAMPLE CODE: C06545-40 : . I 

Size (Micron> Mass (f'ico.!traru) 
Not No 

OPn Obj Str DePth Width Len.!tth Ratio Chr~sotile AmF-hibole Ambi.!t Asbe Patt X-Ra\J 
Grd ------------------ ---------------------

1 1 11 0,062 0,187 0,75 4,0 0,023 
1 2 f 0,000 0,062 2, 19 35,0 0,017 
1 3 f 0,000 0,062 0,31 5,0 0,002 
1 4 II 0,062 0,125 0,50 4,0 0,010 
1 s f 0,000 0,062 0,62 10,0 0,005 
1 6 f 0,000 0,062 1,87 30,0 0,015 
1 7 f 0,000 0,062 0,75 12,0 0,006 
2 8 B 0,062 0,312 1,56 5,0 0,079 

(D 2 9 f 0,000 0,062 0,50 8,0 0,004 
l'J 2 10 f 0,000 0,062 0,31 5,0 0.002 

2 11 f 0,000 0,062 0,56 9,0 0,004 
2 12 f 0,000 0,062 0,50 8,0 0,004 
2 13 f 0,000 0,062 0,37 6,0 0,003 
2 14 f 0,000 0,062 0,50 8,0 0,004 
2 15 f 0,000 0,062 0,44 7,0 0,003 • 
2 16 f 0,000 0,062 0,62 10,0 0,005 
2 17 f 0,000 0,062 0,62 10,0 0,005 
2 18 f 0,000 0,062 0,37 6,0 0,003 
2 19 f 0,000 0,062 0,31 5,0 . . X 
3 20 11 0,062 0,125 0,62 5,0 0,013 
3 21 f 0,000 0,062 0,87 14,0 0,008 
3 22 11 0,062 0,625 2,50 4,0 0,254 
3 23 C 0,062 0,250 1,25 5,0 . X 
3 24 11 0,062 0,062 0,50 8,0 0,005 
3 25 f 0,000 0,062 1,19 19,0 0,009 
3 26 M 0, 187 1,875 2,50 1, 3 2,285 
3 27 11 0,062 0,062 0,62 10,0 X 
3 28 f 0,000 0,125 0,62 5,0 0,020 
4 29 C 0,062 0,625 0,75 1,2 . X 

---------====-==============~=========-===================-======================================= 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
lNDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
===========-=====================-=-==-===--====-=-=--===--=-====-=--=-==------=-=-=--=-=--=-=--=-
SAMPLE CODEI C06545-40 

Size <Mic ror, > Mass (f'icosram> 
Grd ------------------- --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio ChrYsotile AmPhibole Ambis Asbe Patt X-RaY 

4 30 C 0,062 0,250 0,62 2,5 . X 
4 31 F 0,000 0,062 0,56 9.0 0,004 
4 32 M 0,062 0,125 0,50 4,0 0,010 
4 33 F 0,000 0,062 1.25 20,0 0,010 
4 34 F 0,000 0,062 0,56 9,0 0,004 
4 35 [I 0,062 0,375 1. 13 3,0 0,069 
4 36 H 0,062 0,062 0,69 11.0 0,007 
4 37 B o. 125 0, 187 1.25 6,7 X 

00 4 38 F 0,000 0,062 1,00 16,0 0,008 
w 4 39. F 0,000 0,062 0,37 6,0 0,003 

4 40 · F 0,0000,062 0,94 15,0 0,007 
4 41 f 0,000 0,062 3,75 60,0 0,030 
4 42 M 0,062 0,125 1.25 10.0 0,025 
4 43 F 0,000 0,062 1.87 30,0 0,015 
4 44 M 0,062 0,250 0,94 3,7 0,038 
4 45 F 0,000 0;062 0,25 4,0 0,002 
4 46 F 0,000 0,062 0,31 5,0 0,002 
4 47 [I 0,062 0,187 1,87 10,0 0,057 
4 48 F 0,000 0,125 1,56 12,5 0,050 
4 49 .El 0,062 0,187 1,81 9,7 0,055 
4 50 C 0,062 0,250 0,31 1,2 . X 
4 51 F 0,000 0,062 0,75 12,0 . X 
4 52 F 0,000 0,062 0,62 10,0 . . . X 
4 53 C O,Q62 0,125 0,62 5,0 0,013 
4 54 F 0,000 0,062 0,81 13,0 0,006 
4 55 M 0,062 0,062 0,37 6,0 . X 
4 56 H 0,062 0,062 1,63 26,0 0,017 
4 57 C 0,062 0,625 1,87 3,0 . . X 
4 58 [I 0,062 0,187 4,37 23,3 . . X 

======-====-===================-======-=============--=-=--=----=-=---=====-=--=-====-=-==-===--=-



---------- --------------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE f'REF'ARATION DATE: 26-HAY-83 
~=========================================c====~================================================== 
SAMPLE CODE: C06545-40 

Size <Micron) Mass (f'icosram) 
Grd No------------------ --------------------- Not 
0Pn ObJ Str Depth Width Lensth Ratio Chr"'sotile Ao,Phibole Ambis Asbe Patt X-Ra!i 

------ ----- -·-------- ----- ----
4 59 F 0,000 0,062 0,69 11,0 0,005 
4 60 C 0,062 0,625 1,25 2,0 . . X 
5 61 F 0,000 0,062 0,56 9,0 0,004 
5 62 (I 0,062 0,500 3,38 6,B . X 
5 63 F 0,000 0,062 0,31 5.0 0,002 
5 64 F 0,000 0,062 0,37 6,0 . X 
5 65 F 0,000 0,062 0,62 10,0 0,005 
5 66 f 0,000 0,062 0,75 12,0 0,006 
6 67 f 0,000 0,062 1.19 19,0 0,009

co 6 60 M 0,062 0,062 0,50 8,0 0,005~ 

6 69 B 0,062 0,312 11,88 38,0 0,603 
6 70 B 0,062 0,312 8,44 27,0 0,428 
6 71 f 0,000 0,062 0,50 8,0 0,004 
7 72 f 0,000 0,062 0,69 11,0 0,005 
8 73 f 0,000 0,062 1,25 20,0 0,010 
8 74 F 0,000 0,062 1,00 16,0 0,008 
8 75 F 0,000 0,062 0.25 4,0 0,002 
8 76 B 0,062 0,1B7 6,87 36,7 0,209 
8 77 (1 0,062 0,500 7,'50 15,0 0,609 
8 78 f 0,000 0,062 1.38 22,0 0,011 
8 79 f 0,000 0,062 0,56 9,0 0,004 
8 00 F 0,000 0,062 0,62 10,0 0,005 
8 81 M 0,062 0,062 0,31 s.o X 
B 02 F 0,000 0,062 0,69 11.0 0,005 
8 83 F 0,000 0,062 1.25 20,0 0,010 
9 84 C 0,062 0,125 0,50 4,0 . . X 
9 05 [I 0,062 0,125 0,56 4,5 . X 
9 86 M 0,062 0,125 0,62 5,0 0,013 

10 87 f 0,000 0,062 0,25 4,0 0,002 

---======--=-=================c=================================---=-----===------=--~-=-===------



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FI~ER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE! 26-MAY-83 
c==~===============================~============================================================== 

SAMPLE CODE: C06545-40 

Size (Micron) Mass (Pico!lram) 
Grd Not No 
0Pn ObJ Str DePth Width Lensth Ratio ChrYsotile AmPhibole An.bis Asbe Patt X-RaY 

10 88 B 0,062 0,187 1,44 7,7 0,044 

Total Mass (Picosram)= 5,229 0,008 
Total Count 69, 1, 14, 4, o. 

OJ 
U1 

~===============================~===============c==============================================Q== 



--------------- ---------- --------- ----------- ----------- ----------- -------------

---------

---------

---------

------ ---------

-----------------------------------------

. ,. 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODEI C06545-40 TABLE PREPARATION DATE: 26-MAY-83 
~=================-====================-====-==--==-=====--=---===-==--==-==--=---=------=--------
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nun,ber Mass Averase 
Actual Concer,, Concen, Averase Averase Ler,!clth 

UbJect ObJect (Number (PicoSrum Width Ler,!llh To Width 
Struct•.Jre T!IF-e Count f'er Cu H> Per Cu M) (Micron) (Micron> Ratio 

Fiber Chr!lsotile 46, 64570, 501.1 0,07 :I: 0,01 0,83 :I: 0,64 12, 90 :J:10, 09 
Am1-hibole 1 • 1404, 11,3 0,06 ± o.oo 0,87 :I: 0,00 14,00 :i: 0,00 
Other 4. 5615, 0,06 :I: o.oo 0,52 :I: 0,21 8,25 :I: 3,30 

All Fiber 51, 71589, 0,06 :I: 0,01 0,81 :I: 0,61 12,56 :!: 9,69 

.Etundle Chr!clsotile 10, 14037, 3038,4 o. 27 :.I: 0, 11 4,30 :i 4,00 15,60 :1:13,38 
A11tPhibole o. 0, 0,0 0,00 :I: 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 4, 5615, 0,25 J: 0,17 2,39 :i 1,78 10,31 :i 8,74

(JJ ------°' All Bundle 14, 19652, 0,26 :I: 0,13 3,75 ± 3,55 14, 09 :1:12, 15 

Cluster Chr!lsotile 1, 1404, 17,8 0,12 ± o.oo 0,62 :l 0,00 5,00 :i: 0,00 
A11tF-hibole o. 0, 0,0 0,00 :I: 0,00 0,00 ± 0,00 0,00 :I: 0,00 
Other 7, 9826, 0,39 :I: 0,22 0,94 :I: 0,55 2,71 :I: 1,41 

All Cluster 8, 11230, 0,36 :i 0,23 0,90 :i: 0,52 2,99 :i 1,54 

Matri:< Chr!lsotile 12, 16844, 3782,4 0,31 :I: 0,52 1,08 :I: 0,74 7,51 :I: 6,48 
Am1-hibole 0, o. o.o o.oo :i 0,00 0,00 :I: 0,00 0,00 :i: 0,00 
Other 3, 4211, 0,06 l- 0,00 0,44 .:I: 0.17 7,00 l- 2,65 

All Matrix 1",J. 21056, 0,26 :i 0,47 0,95 ± 0,71 7,41 ± 5,84 

Sample Collection and Pre1-aration Data Grid Data 

Air Volume = 1,00 Cu M Grid II•: 05218217A 
I•ePosi t Area := 1,00 Sa Cm Individual Grid OPeninS = 0,000071 Sa Cm 
Ashed Area = 1,00 Sa Cm Number of Grid 0Peninss = 10 
Reder-osit Area= 1,00 Sa Cm Film Hasnificution = 20000 

,., 



---------- --------- ---------------------- ----- ----- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, c~cLUbTER, M=MATRIX) 
TABLE PREPARATION DATE: 26-MAY-03 
==============-=--===----=--=====--=--=--=------=-==-------==------------------- ------- --- --------
SAMPLE C0[1£: C06545-42, ·..' . ) 

Size <Micron> Mass <f'icosrarrd 
No 

0Pn ObJ Str DePth Width LenSth Ratio Chr!,jsotile AmPhibole Ambis Asbe F'at.t. X-f.ia!,j 
Grd ------------------ --------------------- Not. 

1 1 F 0,000 0,062 0,56 9,0 0,004 
1 2 C 0,062 0,125 0,62 s.o . X 
1 3 B 0,062 0,125 0,44 3,5 0,009 
1 4 B 0,062 0,250 0,75 3,0 . X 
1 5 M 0,062 0,062 0,62 10,0 0,006 
1 6 B 0,062 0,250 1,56 6,2 0,063 
1 7 F 0,000 0,062 0,44 7.0 0,003 
1 8 F 0,000 0,062 0,31 5,0 0,002 

(X) 1 9 F 0,000 0,062 0,56 9.0 0,004 
-..J 1 10 C 0,062 0,125 0,37 3,0 X 

1 11 F 0,000 0,062 0,94 15,0 0,007 
1 12 F 0,000 0,062 1,87 30,0 0,015 
l 13 F 0,000 0,062 0,31 s.o 0,002 
1 14 M 0,062 0,062 0,44 7,0 . . X 
1 15 F 0,000 0,062 1,63 26,0 0,013 
1 16 (I 0,062 0,125 1,31 10,5 . X 
1 17 B 0,062 0,187 1,75 9,3 . . X 
1 18 F 0,000 0,125 0,37 3,0 0,012 
2 19 [I 0,062 0,187 0,75 4,0 0,023 
2 20 F 0,000 0,062 "> "'"' 36,0 0,018LILJ 

2 21 F 0,000 0,062 0,25 4,0 0,002 
2 22 F 0,000 0,062 0,25 4,0 0,002 
2 23 M 0,062 0,625 0,62 1.0 0,063 
2 24 B 0,062 0,312 1,87 6.0 0,095 
2 25 F 0,000 0,062 0,25 4,0 0,002 
2 26 F 0,000 0,062 0,62 10.0 0,005 
2 27 F 0,000 0,062 1,06 17,0 0,008 
2 28 M 0,062 0,187 2,50 13,3 0,076 
2 29 B 0,062 0,625 1,31 2,1 o. 133 

- ------==========================-==-=========-========---=============================~=======~= 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUlE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNI•LE, C=CLUSTER, M'-'IIATRIX> 
TABLE PREPARATION DATE: 26-MAY-83 
----------------------------------------------------- --------- ---------- ----- -----. ------ - --------
SAMPLE CODE: C06545-42 

Size <Micron) Mass <Pico!iran,) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!alsotile Anwhitiole Ambi.s Asbe Patt X-Ra!al 

2 30 F 0,000 0,062 0,62 10,0 . X 
2 31 F 0,000 0,062 0,56 9,0 0,004 
3 32 C 0,062 0,375 0,62 1,7 . X 
3 33 f 0,000 0,062 0,37 6,0 .. . X 
3 34 f 0,000 0,062 0,50 8,0 0,004 
3 35 B 0,062 0.187 1,13 6,0 0,034 
3 36 M 0,062 0,062 5, 13 82,0 0,052 
3 37 M 0,062 0,250 0,62 2.5 0,025 
3 38 F 0,000 0,062 1,13 18,0 0,009 

(JJ 3 39 f 0,000 0,062 0,37 6,0 0,003
(JJ 

3 40 F 0,000 0,062 0,50 8,0 0,004 
3 41 F 0,000 0,062 1, 19 19,0 0,009 
3 42 C 0,062 0,500 1,87 3,7 0, 152 
3 43 M 0,062 0,312 0,94 3,0 0,048 
3 44 re 0,062 0,312 1,38 4,4 0,070 
3 45 M 0, 062 0, 125 0,62 5.0 0,013 
3 46 F 0,000 0,062 0,56 9,0 0,004 
3 47 M 0,062 0,250 0,75 3,0 0,030 
3 48 F 0,000 0,125 0,81 6,5 . 0,030 
3 49 F 0,000 0,062 1, 94 31,0 0,015 
3 50 M 0,062 0,125 1, 38 11,0 0,028 
3 51 M 0,062 0,125 0,62 5,0 X 
4 52 C 0,062 0,312 0,62 2,0 . X 
4 53 F 0,000 0,062 ,,.., 4,0 0,0020 ,., .... 
4 54 F 0,000 0,062 0,44 7,0 . X 
4 55 F 0,000 0,062 o. 19 3,0 . X 
4 56 F 0,000 0,062 0,31 5,0 0,002 
4 57 M 0,062 0,187 0,62 3,3 . X 

,.,4 50 M 0,062 0,125 0,31 .... ..,C" X 

-=====------==------====---=---=-----=-==-==~=-=====------=-----~-====~==~=--=--=~---=====~~===-=-· 



---------- --------- ----- ---- ---- ------------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=DUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 26-MAY-03 
-----------======================================================================================= 
SAMPLE CODE: C06545-42 

Size (Micrord Mass <Picogra111> 
Grd ------------------- ---------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!:lsotile AmPhibole AmbiS Ast.>e Patt X-Ra!:I 

4 59 F 0,000 0,062 0,25 4,0 0,002 
4 60 F 0,000 0,062 0,37 6,0 0,003 
4 61 F 0,000 0,062 1,13 18,0 0,009 
4 62 F 0,000 0,062 0,81 13,0 0,006 
4 63 F 0,000 0,062 0,62 10,0 0,005 
4 64 F 0,000 0,062 4,44 71.0 0,035 
4 65 .[I 0,062 0,187 0,62 3,3 0,019 
4 66 M 0,062 0,062 0,31 5.0 . X 

Cl) 4 67 M 0,062 0,062 0,31 5.0 0,003 
\D 4 68 F 0,000 0,062 0,81 13,0 0,006 

4 69 F 0,000 0,062 2.25 36,0 0,018 
4 70 F 0,000 0,062 0,69 11.0 0,005 
4 71 .[I 0,062 0,125 1,25 10,0 0,025 
4 72 C 0,062 0,250 0,94 3,7 . . X 
4 73 F 0,000 0,062 0,87 14,0 0,007 
4 74 M 0,062 0,062 0,69 11.0 X 
4 75 F 0,000 0,062 0,94 15,0 0,007 
4 76 F 0,000 0,062 0,50 8,0 0,004 
4 77 F 0,000 0,062 0,37 6,0 X 
4 78 F 0,000 0,062 1,00 16,0 0,008 
4 79 C 0,062 0,125 0,62 5,0 ,0,013 
4 00 F 0,000 0,062 0,62 10,0 0,005 
4 01 M 0,062 0,062 0,31 5.0 . X 
4 82 F 0,000 0,062 0,37 6,0 0,003 
4 83 F 0,000 0,062 0,31 5,0 0,002 
4 04 F 0,000 0,062 0,56 9,0 0,004 
4 85 F 0,000 0,062 0,94 15,0 0,007 
4 86 F 0,000 0,062 3, 12 50,0 0,025 
5 87 F 0,000 0,062 0,81 13,0 0,006 

=========================~============~=========================================================== 



------ ----- ---------- ---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TA~LE (F=FIBER, I•=BUN[•LE, C=CLUSTER, M:cHArnIX) 
TABLE PREPARATION DATE: 26-MAY-83 
-~--~-~-----------------------==========~===============~========================================= 
SAMPLE COC1E l C06545-42 

Size (Micron) Mass (f'icosrand 
Grd No------------------ --------------------- Not 
0Pn ObJ Str Depth Width LenSth Ratio ChrYsotile AmPhibole An.bis Asbe Patt X-RaY 

5 88 F 0,000 0,062 0,25 4,0 0,002 
5 89 M 0,062 0,250 0,75 3,0 . . X 
5 90 M 0,062 0,125 1.63 13,0 0,033 
5 91 F 0,000 0,062 0,50 8,0 0,004 
5 92 F 0,000 0,062 1. 13 18,0 0,009 
5 93 C 0,062 0,187 0,62 3,3 0,019 
5 94 F 0,000 0,062 0,31 5,0 0.002 
5 95 C 0,062 0,250 0,94 3,7 0,038 
5 96 C 0,062 0,625 1,25 2,0 0,127 

\0 5 97 B 0,125 0,500 7,00 14,0 1,1370 
5 98 B 0,062 0,125 2,50 20,0 0,051 
5 99 F 0,000 0,125 0,56 ,4,5 0,018 
5 100 C 0,062 0,125 0,37 3,0 X 
5 101 M 0,062 0,187 0,81 4,3 0,025 
5 102 F 0,000 0,062 0,56 9,0 0,004 
5 103 F 0,000 0,125 1,25 10,0 0,040 
5 104 F 0,000 0,062 1,56 25,0 0,012 
5 105 F 0,000 0,062 0,62 10,0 0,005 
5 106 C 0,062 0,312 2,81 9,() 0, 143 
5 107 M 0,062 0,125 0,62 5,0 0,013 
5 108 F 0,000 0,062 0,50 8,0 0,004 
5 109 F 0,000 0,062 0,62 10,0 0,005 
5 110 M 0,062 0,125 0,50 4,0 0,010 
5 111 F 0,000 0,062 1,25 20,0 0,010 
5 112 F 0,000 0,062 0,75 12,0 0,006 
.,C" 113 M 0,062 0,125 0,62 5,0 X 
5 114 F 0,000 0,062 0,94 15,0 0,007 

Total Mass <PicO!Hani)= 3,040 0,030 
Total Cour,t = 90, 1 • 20. 2, 1. 

=============~====================~===========~=======~=====~~===================================-. 



---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TA~LES. 
SAMPLE CODE: C0654S-42 TABLE PREPARATION DATE: 26-MAY-83 
=-====-=====-=-==-------------=--==---------------------------------------------------------------
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Mass Averase 
Actual Concen, Concen. Averase Averase Lensth 

ObJect ObJect (Number <Pi cos ram Width Ler,sth To Width 
Structure T1,1pe Count Per Cu M) Per Cu M> (Micron) ( Mi cror,) Ratio 

Fiber Chr!,!SOtile 59, 172012, 1344,4 0,07 .i 0,01 0,87 ± 0,75 13,60±11,99 
An,F-hibole 1. 2915. 87,2 0,12 ± o.oo 0,81 .i 0,00 6,50 ± 0,00 
Other 5, 14577. 0,06 ± o.oo 0,40 J: 0,16 6,40 ± 2,51 

All Fiber 65, 189504, 0,07 ± 0,02 0,83 J: 0,72 12,94 ±11.62 

(lundle Chr!,fsotile 11. 32070, 4841,2 0,27 ±.0.16 1,80 ± 1,82 7,23 J: 5,43 
An,F-hibole o. o. 0,0 0,00 :J: 0,00 0,00 ± 0,00 o.oo ¼ 0,00 

\D Other 3. 8746. 0, 19 :J: 0, 06 1,27:1:0,50 7,61 :I: 4,04 

All Bundle 14, 40816, 0, 25 .i O, 15 1,69 J: 1,62 7,32 J: 5,02 

Cluster Chr!,fsotile 6, 17493. 1434.2 0,33 :J: 0,19 1,35 :J: 0,85 4,47 :J: 2,42 
AmPhibole 0, 0, 0,0 0,00 :J: 0,00 0,00 ± 0,00 o. 00 .i: 0,00 
Other 6, 17493. 0, 22 J: 0, 11 0,59 :I: 0,21 3,07 J: 1,21 

All Cl•.Jster 12. 34985. 0,28 ± 0,16 0, 97 J: 0, 71 3,77 J: 1,96 

Matri:{ ChrYsotile 14, 40816. 1241,8 0,19 ± 0,15 1, 22 :J: 1, 26 11.58 ±20.66 
AmPhibole o. o. o.o 0,00 :I: 0,00 o.oo ± 0,00 o.oo ± 0,00 
Other 9, 26239, 0.12 .:I: 0,07 0,52 ± 0,18 5,20 ± 2,57 

All Matrix 23, 67055, 0.16 .:I: 0.12 0,95 ± 1,04 9,09 ±16,27 

Sample Collection and PreF-aration Data Grid Data 

Air Volume = 1, 00 C•.J M Grid ID: 052182/9A 
[leposi t Area = 1,00 So Cm Individual Grid 0Penins = 0,000069 So Cm 
Ashed Area 1,00 So Cm Number of Grid OPeninSs = 5 
Redeposit Area~ 1.00 So Cm Film Masnification = 20000 



---------- --------- --------------------- ---- ----

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT [1A TA TABLE <F=FIBER, [!=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE P~EPARATION DATE: 26-MAY-03 
-===--=-====-==----=---=------------~=--========================================================== 

SAMF'LE CODE: C06545-44 1,__ , } 

Size <Micron> Mass (f'icosram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio ChrYsotile AmF-hibole AmbiS Asl:>e. f'att X-Ra"l 

1 1 F 0,000 0,062 0,37 6,0 . . X 
2 2 C 0,062 0,375 1,38 3,7 0,004 
J 3 F 0,000 0,125 1,13 9,0 . 0,041 
4 4 F 0,000 0,062 2,63 42,0 0,021 
4 5 H 0,062 o. 187 0,75 4,0 . X 
5 6 F 0,000 0,062 1,00 16,0 0,008 
5 7 F 0,000 0,062 0,75 12,0 . . X 
6 B F 0,000 0,062 0,81 13,0 . X 
6 9 B 0,062 0,312 0,75 2,4 . 0,044

\0 7 10 F 0,000 0,125 2,94 23,5 . 0, 108I\.) 

8 11 F 0,000 0,062 0,44 7,0 X 
B 12 F 0,000 0,062 12,94 207,0 0, 103 
8 13 F 0,000 0,062 0,37 6,0 0,003 
B 14 F 0,000 0,062 1,25 20,0 0,010 

Total Mass CPicosrand= 0,229 0.193 
Total Count = 6, 3, 1, 4. o. 

======--===========================================================~=====================-=-==-=~-



..... 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-44 TABLE PREPARATION DATE: 26-HAY-83 
===e==========================~============================================~===~=~================ 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 
-------------------------------------------------------------------------------------··---------

Nun,ber Mass Avera!.le 
Act,.sal Concer,, Cor,cen, Avera!!le Avera!!le Length 

UbJect ObJect (Number (F•ico!!lran, Width Lensth To Width 
Structure T'a!Pe Cour,t f'er Cu M) Per Cu M) (Micron) (Micron) Ratio 
--------- ---------- ------ --------- ----------- ----------- ----------- -------------
Fiber Chr'alsotile 5, 6624, 192,2 0,06 ± 0,00 3,64 .i 5,26 58,20 .:1:134,22 

A111Phibole 2, 2650, 198,1 0,12 :I: 0,00 2,03 i t.28 16,25 :1:10,25 
Other 4, 5299, 0,06 .:I: 0,00 0,5',> :I: 0,22 9,50 :1: 3,51 

---------
All Fiber 11, 14573, 0,07 ± 0,03 2,24 ± 3,65 32,86 ±58,70 

Bundle Chr'alsotile o. 0, 0,0 0,00 ± 0,00 0,00 ± 0,00 0,00 ± 0,00 
AaoPhibole 1. 1325. 58,2 0,31 :I: o.oo 0,75 :t 0,00 2,40 .:1: 0,00 
Other 0, o. 0,00 ± 0,00 0,00 .:I: 0,00 0,00 ± 0,00 

------ ---------
All Bur,dle 1, 1325, 0,31 .:I: 0,00 0,75 .:I: 0,00 2,40 ± 0,00 

Cluster Chr'alsotile 1. 1325, 111,0 0,37 :l 0,00 1,38 .:I: 0,00 3,67 ± 0,00 
AmPhibole 0, 0, 0,0 0,00 ± 0,00 0,00 .:I: 0,00 0,00 .:1: 0,00 
Other 0, o. 0,00 ± 0,00 0,00 .:I: 0,00 0,00 ± 0,00 

---------
All Cluster 1, 1325, 0,37 .:I: o.oo 1,38 .:I: 0,00 3,67 ± 0,00 

Matrix Chr'alsotile 0, 0, 0,0 0,00 :I: 0,00 0,00 ± 0,00 0,00 .:1: 0,00 
Arr,Phibole o. o. 0,0 0,00 ± 0,00 0,00 ± 0,00 0,00 :I: 0,00 
Other 1. 1325. 0,19 :!: 0,00 0,75 :!: 0,00 4,00 :i 0,00 

------ ---------
All Matrix 1. 1325. 0,19 :I: 0,00 0,75 :!: 0,00 4,00 .:1: 0,00 

Sample Collection and Preparation Data Grid Data 

Air Volume = 1,00 Cu H Grid IDl 052182/D-6 
Deposit Area = 1,00 Sa Cm Individual Grid 0Penin~ 0,000075 Sa Cn, 
Ashed Area = 1,00 So Cn, Number of Grid 0Penin~s = 10 

,., .RedePosit Area= 1,00 Sa Cm Film Ma!!lnification 20000 

•-i 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUlE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUN[1LE, C=CLU5TER, M=MATRIX> 
TABLE PREPARATION DATE: 26-HAY-83: 
-~c----c-=---==-=-=--============~~=======================================================--====--

SAMPLE COI1E: C06545-46 :: •. _.,) 

Size (Micron) Mass (f'icosram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio Chr!alsotile AmPhibole Ambis Asbe . f·att X-Ra!a! 

1 1 D 0,062 0,312 1,56 5.0 0,079 
1 2 f 0,000 0,187 2.s6 13,7 . 0,212 
1 3 f 0,000 0,125 1,38 11.0 0,051 
1 4 f 0,000 0,062 0,75 12,0 0,006 
1 5 f 0,000 0,062 0,56 9,0 . X 
3 6 H 0,062 0,125 0,69 s.s 0,014. 
3 7 F 0,000 0,125 1.13 9,0 0,036 
4 8 f 0,000 0,062 0,31 5,0 0,002 

\0 5 9 F 0,000 0,062 4,00 64,0 0,032 · 
.i,. 6 10 H 0,062 0,062 0,50 8,0 0,005 

6 11 F 0,000 0,187 0,62 3,3 o.os2 
6 12 f 0,000 0,125 0,81 6,5 0,026 
7 13 M 0,062 0,062 0,37 6,0 0,004 
7 14 f 0,000 0,062 0,62 10,0 0,005 
8 15 f 0,000 0,062 0,69 11.0 0,005 
9 16 F 0,000 0,062 0,56 9,0 . . . X 
9 17 F 0,000 0,062 0,56 9,0 . . . X 

10 18 [I 0,125 0,375 3.12 8,3 0,381 
10 19 F 0,000 0,062 1,06 17,0 . X 
10 20 H 0,062 0,187 0,94 s.o 0,029 
10 21 F 0,000 0,062 0,50 8,0 0,004 

Total Hass ( Pi cos rand= 0,628 0,315 
Total Count = 14, 3, o. 3, 1. 

~==================================c=======~====================================================== 



-----------------------------------------------------------------------------------------------

--------- ---------- --------- ----------- ----------- ----------- -------------------

------ ---------

------ ---------

IIT RESEARCH INSTITUTE SlRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMF'LE COI•E: C06545-46 TABLE PREPARATION DATE: 26-MAY-83 
=-----=============-=-=--==-=-=====================~=============================================~ 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Mass Averase 
Actual Concen, Concen, Average Avera!'le Len!'lth 

ObJect ObJect. <Number (f'ico!'lran, Width Ler,sth To Width 
Structure T'al1-e Count Per Cu H> Per Cu H> (Micron) (Micron) Ratio 

Fiber Chr'aisotile 8, 11315, 165,0 0,08 ± 0,03 1, 10 .i 1,19 15,69 ±19,66 
A11,1-hibole 3, 4243, 445,0 0,17 :i 0,04 1,52 .i 0,98 9,33 .i 5,36 
Other 4, 5658, 0,06 :i 0,00 0,69 :i: 0,25 11 ,00 f 4,00 

All Fiber 15, 21216, 0,09 .i 0,05 1,08 ± 0,97 13, 17 ±14,45 

Bundle Chr"'sotile 2, 2829, 650,9 0,34 :i: 0,04 2,34 :i: 1, 10 6,67 :i: 2,36 
Amr-hi bole 0, 0, 0,0 0,00 :i: 0,00 0,00 ± 0,00 0,00 ± 0,00 
Other 0, 0, 0,00 ± 0,00 0,00 ± 0,00 0,00 ± 0,00-

\.0 ------ ---------
(J1 All [cundle 2. 2829, 0,34 J: 0,04 2,34 :i: 1,10 6,67 ± 2,36 

Matrix Chr'aisot.ile 4, 5658, 72,7 o. 11 .! 0,06 0,62 :i: 0,24 6, 13 .i 1,31 
AmPhibole o. o. 0,0 0,00 f 0,00 0,00 .i 0,00 0,00 .i 0,00 
Other o. 0, 0,00 .i 0,00 0,00 .i 0,00 0,00 :I: 0,00 

All Mat ri :~ 4. 5658, 0,11 .± 0,06 0,62 f 0,24 6.13 :i: 1, 31 

Sample Collection and Preparation Data Grid Data 

Air Volume 1,00 Cu M Grid ID: 052182/D-8 
[leposit Area 1,00 Sa Cm Individual Grid 0Penins 0,000071 Sa Cm 
Ashed Area 1,00 So Cm Number of Grid Qpeninss 10 
Reder-osit Area= 1,00 Sa Cm Film Masnification 20000 

....... 
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fll 1,ESElif,CII INSTJTUH STRUCTUf,E flN,,I YS[S flAT,"1 
HlfllVI111J,,L fHUECT 11,Hfl TAl•LE <F~Fll<Eh, l<=BUtH•LL, CacCLUSH.R, M~M~iH.;IX> 
TAL•Lt F'f,El'Al•:AI IOtl l•ATE: 31-AUG- C2 
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~,Mff'Lf l'OLIE: C06~i4~- O'.!~ !Si - i3 - Iii/ 

S1~e iMicron) Mass (l-'1cosrani) 

Ci rd ------------------- ----------·--------------- Not No 
lh-1, UtoJ Str L•e~· th ~Ji ,Jt h Ler,~th l!2t lU Ch r·J~ot i le Anir-hitoole An.big Astoe f'ilt I X· f,ci._, 
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• I Jr r,[S[M~CII HISTITllTE :,:TRllf'Tllrd ANM.Y',IS r,,HA 

~INGLE SAMPLE SUMMARY lABLfS 
SAMPI.E COD[: [06545-0~5 T,'\J:L[ l"REPAf;','\TT(ltl (1,H1·: 31-AIIG-R.:.' 
-~=== -=---- =- -- - -- - :: --=:-:::-=====-=~--==---==-------- -·-·-=- ---- ·-· -- -· - --- --- - -=-=- -· -- -- ---=-==----- - -=:.=- ::.=.::: -·:..:-: - --==--:-:: =;.:. = - =-

A~rusol ObJect Count And (~lcul2ted UbJect M~ss Characteristics 

l~umhe r Ma.s=.s AvPr?st? 
Actual Conrer,, Ct_,nce,·,. t~VPra~t' Aver,.,~,e Ler,sth 

f1bJ~rt ObJect ( tl•Jn,bP r (r· 1 cu:J ram Width l.en,;ith lo Ll1dth 
Structure T~~P Count J.,or Cu Ml f''t.• r C•J t1 > ,Micron) (Mjrrnnl 1-: d f l ,-, 

----·-- -- - - ----- --------- -----

f· I /11c'r Chrs~ot1le 0, () ' o.o 0,00 t 0,0() (),00 J 0, Ot1 0. ()(\ t ,·,. 00 

(1n,r•h1bole 1, 1~•l:!. 43,1 0, 1 :! l 0,00 o. /'.) ! 0,00 {, .(\() l 0,00 
0 UiC' r 0, o. o. t)() 1 0. 0(1 o.oo l 0' ()() () • \)l) ! (,. 00 

,.All r1bcr 1 ' 15l2, 0, L' J 0,00 0, 7'.J (),()0 I,.,.-,(• t ,:, .oo 

I.O 
I.O 

i;~n,r•ll' Col lee~ 1or, ,:r,d f·'reF-ar,c,t1ur, L•uli.! Gr 1 d [le' t .i 

,'\ 1 r '.'n I •JIIIP 1 , 00 [IJ t1 Grid IC•: IJ~;:?lH:?-'C·L 
[IL'i'<Eit. 1,rr-2 J. 01) !·,o Cm Tr,rl1v1ducil t.,r1,·I flFtc•n1n°1 1),0<l()l)/,,1 ::(I 1'111 

A':.hc•d f1rt1 d 1 , t•O ~-_,L) f~ rJ1 U•Jmber of C,r1r.i (h er,1,,--:~ 10 
r,~}dL1 fO::it .·,rt!2 I • 00 ~::n r no I" 1 I m /I_, '1 r, J. f i ca t I r11 , !000() 



1i T f,ESEAF,fll ltlST ITLITF STl,UCTUf,E t1tU\L YS IS Cl,HI'\ 
IN11H•H1U,'il (Jf;.J[Cl f•ATA fMcl L (f ccfllcEf,, [,=l:IJN11LL, r~CLUSTU~, M=MAll,IX) 
TM<l E F'l,U'AF,ATION I•ATE! 31 -l'tllG--132 
···----=---·---- -- - ------ - - ---- - . ------------ - ----==-- --==-==~= -:.:.=--- =-=::.:;..;~~- ---- - . ·--==·-- --- . -··:;;::·-=====:.:.;.= - --- - ·. - - - - - -

SAMPLE CODE! C06½4S-026 ,~v-1<-1e~ 

~; i ::c• <Mh~ ror,) Mass ( f· 1co !cl ran, ) 
Grd --·- - ------------- --- -- - . - - -- -- -- -- -· - -- - - - - - - - -- -- Nol No 
01-r, Ob.i '.> l r CIH~lh Width Lensth h'cllio Chr~sotile AnoPh1bol1: Areob1s A~b~ F'c1tt x ru:'cl 

-·--·--·- - - -··---· -----· - . --- - - - - - ----
L-" ,:1 1 F (),(1()0 0,12~ 0,69 ..,.•·-' X 

1 2 r (),(11.10 0,062 0,3/ 6,0 X 
4 3 I 0,()00 (),062 0,8/ 14,0 0,007 
5 4 F 0, 000 0, llli' 1,07 10,0 X 
6 .., I 0,000 0,062 0,81 13,0 X" 
l, 6 r 0,000 0,062 0,56 9,0 0,005 . N,HfJ) hn, n, 

l~ l ( 5 () ) fE ( J':,:, 
l, I I 0,000 0,062 0,44 7,0 X 

I\.) 
ti.) (I~; l MG([:,0 El 8 r 0,00(1 0,062 0, 4•l 7,0 0,004 

0 SI U,G) FE, 
0 ',' I 0,000 0,125 1, 2~, 10,0 X 

lot al '13~~ (f'ico:c1rc111)= 0,007 0 ,00•7 
fulnl Cnur,t, - 1 • 0, 6, 0,-'I . 

.-----·--·. - - -- --------------- -· --- -- -- --- - - -- -· --- --- --- . - ------~- --- ---- -- ---·- ----- - -- ------------ -- - - ·- ·. -- . - -= _- --- - - - -



Ill f-1:S[Al·:CII IUSTlllJT[ SrRIICIUl·L 
~; WGLL ~iM11 'LE :3UM111WY l Al(l ES 
!,.·,111 ·u: L0!1E: C06~-4~j--0::>c, 

,\ll11LY~;IS L1t1l,', 

r;,1:1 F l'l,El··Af,AT 10N fl,,11. Jl--,,UG--1):~ 

l)eros,ol Ob.H,ct C,1,.11,t •)r,d C.ilc:1.1latL•d ilto.,Pct M.3~s Chi.iracler1sli..:,, 

Oi• ..wc:l 
:.) l J'I IC f I I rL• 

I· 1 t,,, r 

-,'.:.'F-~ 

i:1·,r,;:.nt i I~ 
finu h 1 be, 1 t..• 
Ut:h?I' 

,Ht I 1 ti Ee- r 

Ac tu,; l 
ot,.,..,ct 
Cu•Jr,t 
-· -- . -· - -

1 • 
:: . -~. 

---- - -
9. 

tl•.1n,h"' r 
L:,Jr11: er,. 
t I~• 111,b.- r 
h,,r Cu II) 

J •16/. 
:>934, 
0803, 

--- --· -- - - --

13204, 

,.,a:.:, 
Cur,cc:•11. 
( I'' 1 c- o Ll r "n,
r·,! r r,, Ml 

-- -·--· 

10,:.! 
13.~ 

AVt! I' cl::JC: 

lJ 1 r1 lh 
(M1cr.-11,) 

O. O.', l 0,00 
(),()6 l ()' c,o 
0.10 I: (', 05 

0.()',' .I: () '0~, 

A'✓ t':l','Jclf', 

L.._.,,"lh 
(M1cn•r,) 
---- - - - -
0,(1"1 l (),(10 

0. ~:-,o l .--_,. ()~> 

1)' 'i 1 J 0. ~~ ;' 

0,01 l c,, ·1 [: 

1,;'..'l: I'd ~d.• 

I ,._., I ~I l h 
To lJ1rilh 
f,J l 1 .-, 

I ·I, 1)(, J 
;!,(h·, 

u. ",:~ J 

,._\ • 0 Cl J 

o,M> 
J ' "I) 
'l!, 91 

3,00 

l'v 
0 

::~·r11f !f' Col ll~l:l1u11 

,.·.1, 1• 1wl•.1n,,.• 
11r"'lrc,s1t ,-4 1ro:·a 
:,sJ·.i::•d h1 , .. _:; 
r,:l•f.iC•r" U•j 1 l ,·11 \.'Z~ 

.·:!11•.i 1·rerc1rr..l 1or1 
-- -· - - . -· - - . 

1,00 L'1.1 h 
I , 00 Sc, Cm 
l , Ot• ~:11 Ln, 
1 , ()() ~-L1 ( II, 

[lolt:! Gr 1.-J [13 L:i 

U11d 1~; 0~21u:' 1 C 
lr1dl\.'ld•J..., l Orid ti::t:1,1,-,::1 

tlun,tter uf 1i1·1rJ 1lF-en11.:.i~. 
I - 1 l 11, h:; ,11, 1 r i c .'l t. 1 or, 

\.). Ot•v( 1lu 
10 
:•0-:,00 

!.:lt L111 



------- - - ------- ---- ---

11 I 1,:[~[tH,C'tl IN~_;r1 IIIIE ~;n:UCTIII,~ MMI Y:,IS L1,'\J,'1 

lrl11fl)ll1U;i1_ 01.1.11..:cr LhHt1 1,;1,u: 11~rr1,u,, 1<~1:UMl•II:, c~rLu~;ru,, l-l=M,Yll'1:o 
I ,H1Ll l·'l,U·•Af~AH (1/1 11,H[: 01-sn· Ci2 
.. ·----·- - -·-·---------- -·-- ------------·------- --- --------------------- -- ---.----·---------- ---.--··-------------------·- ··.·- ·----·-.· .· ------ ..· 

S,)~ff'LL l'OLII:.: l'06~4:,· v:!9 l'10-a-1'ic> 

S12e (M1eroril Ma~~ (f'ico!Jrano) 
lil'ri - -- -- --- - --- --------- ____.. - -- -- --- --· - -· - .•. - - - -- -- - -· -- Nol tlu 
11,r, lib.• Str Jlt:1' tl1 I-J1dlh Lero!Jth I,at i u C:hr\J,:,,t 1 l ._, An,1-h i 1.•o l u Aml> l :! ti :>be~ I" .ill X ·1\.1'.i 

- -· - --- -

l I 0,t,00 o. 125 0,87 7.0 o.o:::o ,,
2 I 0,000 0,062 0,37 6,0 0,003 
3 3 ,(_' 0,06:! 0.1~!5 1. 2~• 10,0 o. o:!~; 
6 '1 r (J, 000 0, 12~i 1, 00 E!,O 0,0]7 
I ::, F 0.000 0,0,:',2 0' ,;., 15,0 X 
u C• r 0. (,(,O O. Ot,2 0. i'~, 1:::?, 0 0, (hJ6 
~ 7 F ().000 0.0.',~ ~.81 4::,,0 0,0'.!2 

N 9 fl F 0,0(10 0,31:! 1 • fl7 6,0 0. •131 
0 9 c• C (i,(16~ 0,187 t). 6-:' 3.1 0.019
N ' 

lutal M3~~ ( f· i rll~ ram)= o. 1]6 0.431 
I,, t ci 1 L'oo.11,t .. i', t • o. o. 1 . 



l ll f/[SH\l,CII rns1 ITU IE ~: rnuc nmr 
~IHGLl SAMPLE GllHMARY lA~l~S 
!]Mlf'LE ('[IJIF: COc'-~4~',-029 

(iN,,I YS IS r,., l ri 

Tn~I E rRrPnfiAllUN onrc: 01-SEP-R2 

--, 
' ' 

t; 
,. 
1 
i 
~~ 

Ae.-osol 01.>,lt'C'l Co•Jr,t Ar,,J Calcul,itrd lib.iect H2ss Char,iclt)ri,,lics 

Ob.iC'cl 
Slr·•1r.t•1re 
-··-··--··--· --·--
I i tier 

r '-jf, ,., 

------- --- ---·---
f'h r•;so ti le 
AmF-hibnle 
CJthPr 

A 11 I iber 

,~ct•1al 
llb..iect 
Count 
-----

r._,, 

1 ' 
1 ' 

-- ------- --
7. 

ll•Jn,ber 
rl,r1cPr11 
( lluml ,pr 
f·er r:,_. 111 

-----------

,,~-•04. 
151 -'. 
151/, 

--- -·------
10/.17, 

Mass 
Cor,ce,,, 
(f'icn~1·am 
l"er c,, 111 
------ ----- ·•-··•-•·•·· 

1:m,4 
654. -~ 

(lv£·1 age 
Width 
(Micron) 
----- - -- ------

0, C•9 l (). 03 
0,31 l 0,00 
0,06 I (),00 

0, 12 + •'.•, O'I 

('p1er.::::1~ 

Ler,,1t h 
( .-lic1•p1,) 

1 , 1 !, l ('. '/5 
l ,!'!7 I (l, 00 
0,94 I. 0,00 

1 , :.'3 • O,ll3 

(,\'(? ' =: ;~ t..' 
I er,ci tli 
IC'I lJi,~;th 

"' c~ l l •.' 
-· - - - -- - -

t ~-. ,',0 U6 ,c-9 
(,. "(' • ._,. ,_-o 

l :_:-,. l ''-' I 'J. ,:,o 

1 •I • l 'I i l ·l, 02 

I\..) 

0 
w 

CJo_rsler U1r~1~,ot1 le 
1)nor-h i ho I e 
Other 

1tl 1 1· l•os ler 

~ . 
0, 

0' 
---- --- --

::! • 

3034. 
o. 
o. 

:.103-1, 

{,/, 4 
0 '() 

0, lb 
() ,00 
0,00 

(), I 6 

:I: 
l 
l 

f 

0 '(14 
(l 'C•O 
() • (l•J 

0,04 

()' 'J •I 
0 '(J(l 

0 'I)<) 

0, 94 

I 
f 
¾ 

l 

(l, 4'1 
0, tit• 
0, O(l 

0 , •I ·1 

I, • .'\ 7 

0,IJO 
0. '}•) 

{ .. (.,,: 

¾ 

I 

I 

•l. 71 
(I' ,:,o 
". •.·0 

4-72 

~;;111,r·lt' t·olJt)f'ltor, ~~r,d r·rePar,-!t,il,r, J13ta Gri•J fl.,L.1 

/'Ii 1· 1)n 1•llhl' 

l•l!S--l•'...· t l t"t rP.:-. 

t,.-;hpd ;,,·f~.:1 
l\t--dl.:1 r•n<:; 1 l 1)1 t'cJ 

I, •.•O 
1 • (.•(' 
1, OC• 
J ,\)0 

Cu 
~)o 

L;,l 
!;n 

11 
f'n, 
(·11, 
f.'111 

Grirl £1.1: 0~;21£12/C-;, 
)11 4.ii-..:i,lu ..-11 (.:rid Or •.:ir,.:..,,~-; 
rlun,h,-or pf llrid 02er,1r,:1s 
I· 1 lm M,•~•n f ic: t 1,,,, 

1) 0 (•,)l)(\(",/, 

Jo_) 

:•(•0•),_) 

~~l. I lh 



JII f,lSE:.ARCII ItlSTifUIE STf.:UCllff(E htlALYSIS f1,,T1, 
lNl•lVllllJ(,L UloJ[CT L1AfA ua:u: <F~f-ILl[I~, [:=[,UN[ILL, C=CLUSTLR, M=Mt'\Tf(ll() 
TABLE PREPARATION ~ATE: 31-AUG-O::> 

SAMPLE CODE: C06545-030 "O·"·IC.I 

Size (Micron) Mass (f-'ico9ru111) 
lird ------------------- ----------- - - · - -·-·-- ---- tlot No 
llPn Ob.1 Str llE-1-lh IJ1dlh Ler,gth Ratio Chr~1:;;ot1le AmF-hibole Anotoig 1,:cbE r·att X ·-fi d'J 

1 f 0.000 (),062 0,50 o.o 0,00-1 
2 ,, 0,0{,2 0.312 5. /5 18,4 0,292 I'll, ( '/ 3 ) (; I ( I 1 I 

2 3 11 0,06:' 0,37::i 1,25 3,3 0,01{, 
'I 4 F 0.000 0,062 0,'14 7,0 0,003 ., 

~ 1, 0.062 0,250 3 I :!~i 13,0 0. 132 
::> l r 0.000 0,062 0, ~i6 9,0 0.004 
--. / r: 0,062 0.375 0,50 1.:-1 0,0:10,, 

0 1' 0,062 0,187 1, 9•1 10,3 0 .O~i9 
t\J 2 9 F 0.000 o.ot,:> 0.6~ 10.0 o. or,~..
0 

J 10 l• 0.06::? 0.6~5 4,69 7 ,J
..,. (), '171,""' 3 11 F 0, 000 (J, 062 0,3/ 6,0 0,003 

J I:! I 0, l)OO O, 06~ 0, l~! 10. 0 X 
3 13 r ,, , <•00 ll, 062 1 .1J rn.o 0,009 
!_. 1 ·I I O. 0()(~ C•. O~:.! 0,3/ 6,0 1),<hJJ 
·1 I'., r 0. C,O(• 0. 1~,~; 1 , 3 l 10,5 X I OS l 
-I 16 l D. 000 ,-.. /.:~~ 2. r, 1 '1.~ -... I u'.; I 
·I 1/ I 0, 000 0, O,~::> 1. 4•1 '."'3, tl (). 011 
·I 1 u r 0,0(10 0,187 •I ,O,~ 21,/ 0, ~!92 
::; 1.,. r 0. 00(1 0, (It,:! 4, 2~ 68,0 0 .,,34 ...., ~!O F 0, •l•O (J, 062 1 • =~:. 20.0 0,010 
I ~• I F 0,000 0,062 o. 62 10,0 0,00::i 
7 2'..' C 0. 06:! t.J. 6~::; 3, 12 ~.o 0,317 
I :.!J F 0, 0(1,l O. Ot.::> O. /,Y 11 , \) ().006 NA(6l HG<~, 

Sli311 1-L('..'~ 
10 2·1 F 0,000 0,062 1 •.rn :!2,0 0, 011 ,,._.,10 f 0.000 0,062 0, 'i•I 15,0 0.007 
10 26 r 0,000 0,062 o.c,•,1 1:.., 0 0, o,,,. 

'IL10 :n I 0.000 0.06::! 1 ._.., 20.0 0.010 
10 2El C 0,06~ 0,062 1. ~i6 ~5.o 0.016 

-------- ----------- -- -- -- - ---- - -- --·--- ·-------·--·------ ------ -·-- -------- -----.------------------------·------·_-__ 



l J I l,U.it.:,·,r,c11 Iii'.~ 111 UT[ S Tf,lli fl lld. i',tl,,L. Y:;I c. ,,,Hr, 
ll-l[tlVIl•lJAI. Lll<.JI:(') J1,,r,; T.,P.LE <I ~111:Eh, ll"l<IJlll<l.£, C=-CI.IJ~;TI.I/, 11°-11,·,TfdX) 
11'11<1.f_ t·f,U 'M\I", l I 011 I,;. TC: : 31 - ;',l lfi-· L~ .! 

t;()/\l'L[ l'lll<E: C06~,4~-030 

51::e ( Ml c l'Or,) Mas', <f·' 1 co ,1 r "n, ) 
Cirri ·---· -·-------- --- - -·---- - ----··----- -- -- - - - Mui tJu 
o.,r, ObJ S l r fteFt.h l-11i:lth 1.er,glh ,;:,,ti 0 1: JI I ~/ :, 0 I, l J l, 1i11,1-h 1 t·,,, le ,"imb i :J ,)·-,I>,, I·-, l I X h' i~ ':..I 

-- -·- ----
10 29 C 0,06'.:' O, l'.:'5 o.~o •l, 0 (•, ()10 
JO 30 F 0,000 0.06'.:' 0,31 ~~. 0 0,002 
10 Jl F 0, o,,o 0, 06.'.! o. 'i4 1 ~j, 0 O,OOi' 
10 32 F 0. OGO (). 062 o. :·;o [l,O 0.004 
10 3J r 0,000 (1,062 0.37 6,0 0,()()3 
1 l) 34 f 0. oo,, 0, 062 1 .1 'i,' 19,0 0,00'>' 
1 l) 3~ .. 1),0()ll \l,062 0,6~ 10, 0 0. O\,~·, N,) ( I:• 1 tll1 \ Y, 

tv !,I ( t: / i I· F: ( -1-~, • 
0 
Ln l,;L;J M3ss (1-'lCO:,l'Jllo)'- J • n~;~; ,) , 0 t :! 

~·10L,l Co•Jr,t ](). :.!. I, c,. 

-= -=:...:...: :::. :.::: :..· =~==:...: :-.: :...:.:..~ .:.=.:.==- .:..::-.:= ;..=:; ~:==-==-=~ ..;:::...:.:: - -- ___ ;._ - -- ..: .. .:..._:_ :. _;_ -=-= -~===-=:..: :..::. .:. :..: ===:::;.: =-- -=== =-=-.:=;:.:..:=....:=.. =~-::: :-



,-. --- -1 

N 
0 

°' 

Irr f,Ef,E,,R[II JIISTifllTE STRllCTLlf.:r r,NALYSIS 11,)l,1 

!'ilMf,LE SMll'l L ~-UrtMMiY TAl'.LES 
!,,;Hf'LE C0[1E: C065•l~;-l)30 1Al<L[ r•f-[l'M\°ATICII~ [I/HE! 31 -AUG--n;! 
:-::= -== =====~===~==--= =-==-- :. -· - - =======;-: ==:=--: :-::....:."7 :-: = =-=======~======== ·==:-==~===:c=====:--:':..::-::::=: ::~: == -:-:=.. === :::-:.: =--== =.: :--: :: :-: == = = =::::::;:.:::: 

(\erusol tlli.icr.t C0•Jr,t And Calc1.1laterJ t.lL•Ject. M2ss r·hc: racler1 sties 
--- - - - - ----- -- - - -- ----- --------- --- - -- ------------------------ ----- - ---- --· - - - - ---- -- ----- --

N1_1mtiP. r Mass t, 1.'E. f'C!lE 

Act•J~l Conc~r,, Conc~n. ,"lver;ige AVP.l'i"3P L,•11<1th 
Ub~•t~c l Oti.iect ( tlumbe r <r•i cog ram IJidth lr,r,1th lo l,J1rJth 
Slr•1ct111•e l~Pe Cour,t f•r,r Cu H) f·•er C•J H) (Mic ror, > (Hir.ronl r,c. t, in 
--·------- ----- -----·- -------- ------ ---------- -- ... -·---- -------- -------·--- -·-- - - - .. - -· - -. - ·- - - . - -- - . - -· -- ·- - -- -· 

J· I ;-,P. r Chr~sotile 
ftmr,h 1 iJo 1 e 
0 t IF• r 

21.~. 
3, 

3201 :.! , 
.H:!~. 
4t,87. 

697,2 
1 ll, 9 

0,()7 
0,06 
(). 27 

l 
J 
I 

,) ,03 
0,00 
o.:H 

1 , 1 :! 
0. t,(, 
t. 5H 

¼ 
I 
.I-

1 . ()7 
0,0·1 
1, t:! 

J L" •-,,p .....••I,• 

10, '.,0 
8, T!. 

II L 45 
I ( . ;· 1 
I 3,:'3 

----- -- - --- - -

fl 11 t 1 &..:,er .., 
• \.)I 406:?5. 0,09 1: 0, 11 1, 1 J l 1.03 1 •l. '.:,3 11: , 33 

1:,,i·,,j I e Cln'JS•->ti le C' 7Ul2, 1<'>17,7 (). J~; I 0, 17 3, .rn J t, ll7 IO, ':,I I ~-. 68·'• 
hm1-i1ibole 0, o. o.o o.oo J U,00 0. c,o l (),()0 (1, Ol) l o.oo 
1·1 l hc· r 0, (I, 0,00 .l O. 00 0,00 I (). ()(, 0 ,o')l) } 0,00 

-·. 
·---

r,1 l l:im,:i I e " -'81 ~. 0. :~~. l (). 1 / 3,:!8 } 1. f_t;' 1 tl. '.:; I l ~;. : 0 

Cl •J;, t .~ r l h 1· •_; :- c, l i I e .\. b:!50. ~·;c: ., • ·. ~ 0, J(I } o. ::6 l • 4 :! l l , :! ·1 :t • i~ ~ l I l•, 1'9 
•'rn,F· hi i.1,·, 1e o. ,) . o.o 1l, 0\l }. 0, ()('I ,_1 • ,,,; I (',. ,,,:) /_).,,._', l i_,. 00 
Ullier o. o. (1.00 I l', C•O 0,00 l\ • I)•) .~. ' '·) ') I , ·. 00 

------·- --- ---·------ --
,~ I I I· I 'J '° t er •1. 6:~~;o. O,JO .l 0. :'t. 1 • '1:' • t '~'1 [l,[:3 l l (,, 89 

!,,,n,t•lt' CollEct1or, ,,r,,J t·'f'f.'Filf'illior, flata fi I' i rl 11 ,, t,,. 
------ -----·· 

., i 1· Vol 11111P. 1,00 Cu H Gri,:1 11,: o~;;,1e.'/l1-1 
l•Pr·'----.c; i l r- ,- ..,,; 1,00 So fm lr,.Jl\.'id,_i:,l f:rid 0Fer,inil 0, l'C•00.-,,1 r,n f:n, 

f1:=hcd t,rt~c' 1.00 Go Cm N•.rn,l•er c>f lir1d Or-er·drds 10 
f•:ed, 1 1-·,c.,s1t. ,'\r'-""lt': 1,00 Hn Cm r i lni r1~~)l1l fir:vt.ior, ::'00(\l) 



------ -----------------

JJT l,U,U1RCII ltlSlllUTE SflWCILIW: ,"irlt',L(i,I~; ll,H;, 
IIH•1Vll•UAL OlUlCf W\TA TAF<L[ ,f=ffl:lE.R, l:=l,UNf•L~, C'-CLIISlrR, H~M,)Tld:O 
fA~Ll PREPARATION DATE.: 01-SEP-8~ 

.... _·--·--·--·---- ---- - -- --· -- -- - -- _. - --- -- ----- --------- ---- ---- . ---- --- ·---- _- __ -·- -· - -.-- - - -··- - -_ - -- -.--. ------· .------ -- - -- ._ -- -- - - - -

SAMPlf CODE: C06~4~-032 l'-) · f>- IG' 

S1.::e ( M1 c ror, .l l1c1s~ ( f'i co~ ram) 
lird -------- --- ---- --- -- -- -- -- - -- . - - - - -· ---- - - - ------ - rlc, l /In 
lli--n Ot•.1 St r f1e,.,th IJ1dth Ler,stll l,clllu Chr-.;~ot1le ,'\mPh i ho l ci Ao,t> 1 :J As toe: r·a t t, X · 1-:=·J 

1 F 0,000 0,125 1 ,06 8 I~-• o.o:H 
2 2 F 0.000 0,062 0,07 1 ·1, 0 0,007 
2 3 M l,El75 0,062 0,69 11.0 o.~09 
3 4 F 0,000 0,062 0,31 5.0 0,002 

L"3 .., F 0, (,00 c,, 062 0,4•1 7,0 X 
4 6 F 0,000 0,125 1 • :?~j 10.0 0,0-16 
fl :; F 0,0(>0 0,062 0,94 15,0 X 
9 8 I· 0,000 0,062 0,37 6,0 X 

(\..) 

0 10 9 M 0,Y37 0,062 0,37 6,0 0,057 
-..J 1 "lL"10 10 i. 0.06:: 0.1::5 ._..., 10. 0 0. (•."!5 

Total Md~5 (1'·1co!'lra11,l= 0,335 0,046 
lut~l ro,u,t -- 6. 1 . :.!. o. 1 • 

·.-.---· --·- ·--- - _. -- - - ·- - - --------- ------------- -- -------- - ---- -·-·--- - - --- -- -- ______ .. -- -- ----. --- --- -- --- - --·--- -· - - - - - - - - - - . -



------- --- -- ----- - --

- 1r-,.,- 1--, ·-7 7 ! I -1 -, 

Ill Rl:.Sl:.f\f/CII INSIJIUfE STl::UCTLm[ MlflLYSIS L1,Hf1 

SINGLE S~MrLE SUMH~RY Tf\BLES 
i;r,Hf'LF COJIL: C0654:; -032 lAL•LF. l·J::H•Af~ATION ic1HF.:! 01--!:;fT-O~! 
=-===:.:=-==== ---· ·- - -·- --== =-- -- -- -· - -- ---=-===·-===-~ -- ---=:---=-- - -· -- - - --=:::..:.. -- -- . - - ---======:=:.:..:=:.... .::.;;;:::-.: = :::.. = --- -- --- - - - - - - - -- - - -

flerosol Ob,iec:l Co1.11,t flr,d Calculat.Pd flb,.ject Hass Characteristics 
--------- -- ---- - - - -- -- - - -- - ----·--·· ----· --- . - -- ---- --·------ ---- ----- --- ------ -- - - ---- -· - - ·- -- -- . 

M•_rn,lic.• r Heos£. (°)\•L' I' CJ~(' 

(,ct•iai roncc.•n. Cor,c-C!r,, Averng\? t'*\VP rr.191;~ I c>n:1t h 
tJb ....ier. t 0bJ£'C l ( N1.1n,Mer ( F' i C0!3 l'-3n1 WirJth L1c-r,~-ith 1 l) IJ i ,_·j t h 
St.r11rt•r1·p I ~r-e Count F'er C1.1 11) r·e r Cu H) (Micron) ( Mt C r•H,) I( 2 t i IJ 

--------- ------ -- --------- -- --- - - - -- - - -- - - -- - -- ------ -- ---- -·- ----- -- -· -- - -. ·- -- - -· -. - -· -· --- -- -

Fiber ChrYcolile J. •1478, 6,1, 7 O,OE! .l 0,04 0, 7~.. t 0,39 '-,',, :, l •1 I ~~ ·, 

1 ,,,:rrn,i--hibole 1 • 1-1,;,3, t,8, 7 0, 1 :' t 0,00 .....• • t), 00 10,00 (I. ,:,o•Other 3, 4478, 0,06 + 0,00 o.~B I 0,31 (_) ' ':~ I ,I••, 3 

lill Fi l•e r 7, 10•1•19, 0,08 i: U,03 0,75 l O,:P 9, 3.:- I ~- '(:~ 

)11,,-,dJe Chr'.•~ot1 le 1 • 1493. 37, 9 0, l 2 l 0,00 1 • ~~, l 0, 00 IO. 1 00) 0,•,-0 
AmPhibc>Je 0, 0, 1),0 0,00 l 0, 00 0,00 I o.oo O,uO (). ,-,o 
Other 0, 0, 0,00 } 0 ,0(' 0,00 t 0,00 f_),('() 

•• ,., . ._,o 
----··--- • 

1Hl [11Jr,d 1e l ' J.193, o. 12 l 0,00 1, :!~ -I O, 00 ll',f)() -I '·'. ·>O 
N I 
0 Mat 1· i :: l'h r'c.•~-c• t 1 I e :! • 290,,, 39fJ,O 0,01"., ¾ 0,00 (). '.;i t t'. :,~, E~, 50 l :; ,54
00 

1)mr·h 1 ho I e o. o. 0,0 l', 00 l 0,00 0,(\0 I: 0,U0 1) O•.l I ,_-,,,10I 

nthPr o. (). 0, 00 -l 0,00 0,00 • 0,00 (l ':_)() l C•. •:O 
. - --- --

i'\l I M,d 1-i ·: :, . '."~'El6, \), 06 ¾ 0,00 0, ~i3 I 0' :!:! £1. ~-o I 3, '..:,4 

~:am...-le r,.:.,llt:-ct,,,,, z.r.d F"'reF-:Jr.;ltion f113lc1 Oc-i,J [cal;:, 

fl 1 1· Vo I , rn," 1,00 Cu M Grid rn: 0~2111:1 111--::c: 
f•p,,r,s 1 t ,-\rea 1,00 Sn fm Indi•1id1_1,,l Grid n:c-,_•roir,<1 0. i)()()()/,,7 ~:,1 Cth 

(\r...hC'rl ti !'PC.I 1,()0 s~ {:m l~un,t•er nf Grid lh·enir,!'L, 10 
rtf•dPf•O~- it ,·. rt..' =1 1.00 !,u !:n, r i Im H.-i!'H,i t'icat rm, :!0000 

http:Calculat.Pd


------ ----- ------ ---- -------------- --------- ----------------

• • 

IIT RESEARCII INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TADLE <F=FIBER, D•DUNDLE, C•CLUSTER, H•MATRIX) 
TABLE PREPARATION DATEI 25-JUN-BJ 
=======================================-~----4==============================~--==========-~-~----==== 

SAMPLE CODE: C06545-61 Y/o 

Size <Hicron> Hass <Picosrani) 
Grd _ No------------------ --------------------- Not 
Opn ObJ Str DeF-th Width Len~th Ratio Chr..,sotile AruF-hibole AmbiS Asbe _ f'att X-Ra"' 

1 1 f 0,000 0,062 0,62 10,0 0,005 
1 2 F 0,000 0,062 0,50 B,O 0,004 
J J f 0,000 0,062 0,62 10,0 0,005 
4 4 F 0,000 0,062 0,31 5,0 . X• 
5 5 F 0,000 0,062 0,31 5,0 X 
6 6 f 0,000 0,062 0,56 9,0 0,004 
7 7 F 0,000 0,062 4,37 70,0 . 0,040 

N 9 a f 0,000 0,062 0,56 9,0 0,004 
0 9 9 F 0,000 0,062 0,25 4,0 .- XID ' 9 10 f 0,000 0,125 0,50 4,0 . 0,018 

9 11 f 0,000 0,062 0,75 12,0 0,006 
10 12 f 0,000 0,062 0,44 7,0 0,003 

Total Mass <f'icosra111>= 0,032 0,059 
Total Count = 7, 2, 1' 2, 0, 

-- ---===--=====;=====-===;===;==-======~===========c=========~===~~=====~======================== 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
SINGLE SAMPLE SUHHARY TA~LES 
SAMPLE CODEJ C06545-61 TABLE PREPARATION DATEI 25-JUN-83. 
======~;•======~======~===~===========c======~~============~=====c===========~=======c-~~========~ 

Aerosol Object Count And Calculated ObJect Hass Characteri6tics 

ClbJect 
Structure 
---------
Fiber 

J\IPe 
----------
Chrll6otile 
A11whibole 
Other 

All Fiber 

Actual 
Object 
Count 
------

7. 
2, 
3, 

------
12, 

Nulllbftr 
Concen, 
(Nu111ber 
Per Cu H> 
---------

9689, 
2768, 
4152, 

---------
16609, 

Hass 
Concen, 
(f'icosra111 
Per Cu to 
-----------

44.9 
81,2 

Averase 
Width 
<Micron> 
-----------
0,06 J; 0,00 
0,09 .:I: 0,04 
0,06 .¼ 0,00 

0,07 .:1: 0,02 

Avera!:le 
Lensth 
<Micron) 
-----------
0,58 i D,10 
2,44 J: 2,74 
0,29 ¾ 0,04 

0,82 J: 1,13 

Averase 
Lcr,~th 
To Width 
Ratio 
-------------

9.29 ! 1,60 
37,00 H6,67 

4,67 ¾ 0,50 

12,75 ue.22 

(\.) 
~ 

0 

Sa111Ple Collection and Preparation Data Grid Data 
---------

Air Volume = 
DePo6it Area ~ 

Ashed Area = 
RedePo6it Area= 

1,00 Cu 
1,00 So 
1,00 So 
1,00 Sa 

M 
C•, 
Ca. 
C• 

Grid JOI 0521B2/E-10 _ 
Individual Grid OPeninS 
Number of Grid OPeninSs 
Fil~ Hasnification 

= 
= 

0,000072 
10 
20000 

Sa C111 



------ ----- ----- ---- -------------- --------- ----------------

Ill NESEARCII INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL O~JECT DATA TABLE (f=FIDER, D=DUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DAIEI 21-JUL-BJ 
--==============~==-==========c~==~==~~=========c=~=======================~=======~=~~===========~ 

) ( (_)SAMPLE CODEI C06545-68 

Siz~ <l1icron> Hass (f'icosrand 
Ord ------------------ --------------------- Not No 
O~n ObJ Str De~th Width Length Ratio Chr~sotile Am~hit>ole Anobi !J Asbe Patt X-Ra~ 

1 1 f 0,000 0,062 0,50 8,0 0,005' 1 2 f 0,000 0,062 0,62 10,0 . . X 
2 3 F 0,000 0,062 0,50 8,0 X• 
2 4 f 0,000 0,062 0,37 6,0 0,003

1 ......-4 5 C 0,062 0,625 • ,J 2,0 X 
4 6 f 0,000 0,062 0,94 15,0 . 0,009 
4 7 F 0,000 0,062 0,62 10,0 0,005 

l'v 4 8 F 0,000 0,062 0,69 11,0 0,005 
4 9 f 0,000 0,062 0,94 15,0 0,007 
5 10 C 0,062 0,500 0,62 1,2 . X 
5 11 F 0,000 0,062 0,62 10,0 . . X 
7 12 F 0,000 0,125 1.19 9,5 . X 
8 13 f 0,000 0,062 0,50 B,O X 
8 14 f 0,000 0,062 0,62 10,0 X• 
9 15 f 0,000 0,062 0,69 11,0 . 0,006 

10 16 F 0,000 0,062 0,62 10,0 0,005 

Total Hass (f•icosra111>= 0,026 0,020 .,.Total Count = ., ' 3, 6, 0,~-

- - --------------------------~-----------------------=====-====-=====-==~~~-=~=======~=======~===== 



-----------------------------------------------------------------------------------------------

--------- ---------- --------- ----------- ----------- ----------- -------------------

------ ---------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODEI C06S4S-60 TABLE PREPARATION DAIEI 21-JUL-03 

r---~~===;========--==~=========~==~=========~=;============~============~============-========---~~-

Aerosol ObJect Count And Calculated Object Hass Characteristics 

Nu11ober Mass Avera!ie 
Actual Concen, Conc:en, Averase _Averase Lensth 

UbJec:L ObJecL (Nun,ber (f'icosrani Width Len!Jth To Width 
Structure TuF-e Count f'er Cu 11) f·er Cu 11> (Micron> (Micron) Ratio 

Fiber Chrusotile .... 7232, 37,5 0,06 J: 0,00 0,65 J: 0,20 10,40 .!"" 3,21 
AmF-hibole 3, 4339, 28,3 0,06 J: 0,00 0,71 :t 0,22 11.33 .i 3,51 
Other 6, 1:1678, 0,07 J: 0,03 0,68 .! 0,26 9,25 .i 0,99 

All Fiber 14, 20249, 0,07 :t 0,02 0,67 :t 0,21 10. 11 .:l 2,40 

Clust.er Chn,sotile 0, 0, o.o 0,00 :t 0,00 0,00 J: D,00 0,00 l 0,00 
An,f'hibole 0, o. 0,0 0,00 :t 0,00 0,00 .:l 0,00 o.oo .i 0,00 

IV 2,_. Other 2093, 0,56 1 0,09 0,94 l 0,44 J,63 J: 0,53 
t\J ------ ---------

All Cluster 2, 20'i3, 0,56 J: 0,09 0,94 :t 0,44 J,63 i 0,53 

0 

Sa11orle Collection and PreF-aration Data Grid llata 

Air Volume 1,00 Cu H Grid IDI 060803/B-3 
DePo5it Area = 1,00 Sa Cru Individual Grid Opening 0,000069 S,1 Cru 
Ashed Area 1,00 Sa Co, Number of Grid UF-enin~s • 10 
RedeF-osit Area= 1,00 Sa Ca, Film Ha~nification = 20000 

\ 

http:Clust.er


---------- ---------

,· 

JIT RESEARCII INSTITUTE STRUCTURE ANALYSIS [1ATA 
INDIVIDUAL OBJECT DATA TABLE CF~FIBER, D=BUNDLE, C=CLUSTER, H~HATRIX> 
TABLE f·REf'Ar,ATION IIATEI 21-JUL-03 
=======~=---·--------------------==-=====~======================~~===================~=======~========= 

SAMPLE CODE: C06545-076 Y/L 

Size <Hicron) Hass (f'ico9ran.) 
Grd ------------------ --------------------- Not .. No 
Opn ObJ Str DeF-th Width Lensth Ratio Chr1a1sotile An,F-hibole AnibiS Asbe , f'att X-Ra!l 

2 1 0,000 0,062 0,50 8,0 XF • • 
3 2 f 0,000 0,062 0,44 7,0 0,004• 
3 3 f 0,000 0,062 0,94 15,0 . 0,009 
3 4 f 0,000 0,062 0,44 7,0 . . . X 
6 s F 0,000 0,061 0,62 10,0 0,006•
B 6 f 0,000 0,062 0,62 10,0 0,006•

10 7 f 0,000 0,062 0,37 6,0 X 
Iv 

• 
..... 
w Total Hass (f'icosram>= 0,000 0,024 

Total Count = o. 4, 0, 3, o. 

~--------------=---=--===-======-==--========--======-c--========================================= 



--------- ---------- --------- ----------- ----------- ----------------- --------------

------ ---------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUHHARY TABLES 
SAMPLE CODE: C06545-076 TABLE PREPARATION DATE: 21-JUL-83 
--=====--~--=---==-==============~====~==-========~===========-~========================~========= 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Number Hass Avera!ile 
Actual Concen, Concen, Averase Averase : L1mslh 

ObJect Ob.Ject <Number (F'ico!:lraa, IJidth Lensth To LJidth 
Structure T!JF-e Count f'er Cu 11) Per Cu H> <Micron> <Micron> Ratio 

Fiber Chr!Jsot iJ e 0, o, o.o 0,00 J: 0,00 0,00 .:1: 0,00 0,00 .:I: 0,00 
AruF-hibole -4 • 6250, 37,7 0,06 .:1: 0,00 0,66 J: 0,21 10,50 .i 3,32 
Other 3, -4607, 0,06 J: 0,00 0,44 J: 0,06 7,00 .:I: 1,00 

All Fiber 7, 10937, 0,06 .:!: 0,00 0,56 .:!: 0, 19 9,00 J: 3,06 

I\.J _. 
~ 

SaruF-le Collection and PreParation Data Grid Data 

Air Volume = 1,00 Cu H Grid IDl 060803/D-2 
£•eF-os it Area 1,00 So Cru Individual Grid 0Penins = 0,000064 So Cm 
Ashed Area 1,00 So Cm Number of Grid OF-enin!:ls 10 
RedeF-osit Area 1,00, So Cm Film Ma!:lnification = 20000 



------ ----- ----- ---- -------------- --------- -----------------

ll T RESEAl,CII INSTITUTE STRUCTURE ANALYSIS I•ATA : 
INDIVIDUAL OBJECT DATA TABLE (F=FIDER, B=DUNDLE~ C=CLUSTER, M=MATRIX> 
TABLE PREF'ARAllON DATEI 21-JUL-BJ. 
~========-~~===-~--======-==============-====-=--====-=-=====-==============-====-==~=-=-=--=-===-

SAMPLE CODE: C06545-05 }?'l 

5ize (tlicror,> Mass (f'icosram> 
Grd ------------------ --------------------- Not No, 
Opn ObJ 5tr DePth Width Lenslh Ratio Chr~sotile An,Phibole A111bis Asl:>e . Patt. X-Ra':I 

8 1 f 0,000 0,062 0,44 7,0 . . X• 
Total Mass (Picosraru>= 0,000 0,000 
Total Cour,t = o. 0, o. 1 • 0, 

N 
~ 

Ul 

-- .. --~ -==-========================================================-=======~====================== 



I IT RESEARCII INSTITUTE STRUCTURE 
!JINGLE SAtlf'I.E SUMMAf,Y TABLES 
SAMPLE COi~: C06545-05 

ANALYSIS [IATA ' 

TABLE PREPARATION DATE: 21-JUL-83. 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Ob.iect 
Structure 

Fiber 

hn-e 
----------
(;hrvsotile 
AIIIPhibole 
Otht1r 

Actual 
Ob.iect 
Count 
------

0, 
o. 
1, 

------

Nu111ber 
Concen, 
(Number 
f·er Cu H) 
---------

o. 
o. 

1493, 
---------

Hass 
Cor,cen, 
<Pico!:lra111 
f·er Cu t1> 
-----------

o.o 
0,0 

Avera!ie 
Width 
( Mic ror, > 
-----------
0,00 .! 0,00 
o.oo .i 0, 00 
0,06 .! 0,00 

Avera!:le 
Length 
<Micron> 
-·----------
0,00 .i 0,00 
0,00 .i 0,00 
0,44 :I. 0,00 

Average 
Ler,!:lth 
To Width 
Ratio 
-------------

0,00 1 0,00 
0,00 .i 0,00 
7,001 0,00 

All Fiber 1. 1493, 0,06 .i 0,00 0,44 .¼ 0,00 7,00 .¼ 0,00 

l\.J ..... 
O'I 

Sample Collection and PreParation Data 

Air Volume 1,00 Cu M 
[1eposi t Area 1,00 So C111 
Ashed Area = 1,00 So Cn, 
Redt1Posit Area= 1,00 So Ca, 

Grid Data 
---------
Grid IDI 060883 
Individual Grid 0Penin!:I 
Number of Grid OPenin!:ls 
Film Ma!:lnification 

= 
~ 

= 

0,000067 
10 
20000 

So Cn, 



---------- --------- --------------------- ---- ----

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
IN[IJVI[IUAL OE<.l[CT DATA lABLI::: <F=F Il•ER, [l=BUN[ILE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION [IATE: 21-JUL-B3 . 
-·-=--------=------------===----=====-=-----====-=====-=-==-----====---=====--===---====----------= 

j) 0SAMF'LE CO[IE: C06545-73 

Size (Micron) Mass (Picosram) 
Grd ------------------- --------------------- Not No 
0Pn ObJ Str [lepth Width Lensth Ratio Chr~sotile An,Phibole Ambis Asbe Patt X-Ra"' 

1 1 F 0,000 0,062 0,37 6,0 0,003 
1 2 F 0,000 0,125 1,13 9,0 . 0,041 
1 3 F 0,000 0,062 0,31 5,0 0,002 
1 4 F 0,000 0,062 0,75 12,0 0,006 
1 5 M 0,125 0,625 1,25 2,0 . X 
1 6 C 0,062 0,12!:i 1,25 10,0 0,025 
1 7 F 0,000 0,125 1.56 12,5 0,050 

(\.J 
1 8 li 0,062 0,187 1,25 6,7 0,038 ... 1 9 ·r 0,000 0,062 0,94 15·,o . 0,009 

-..J 2 10 M 0,062 0,187 0,62 3,3 . . X 
2 11 C 0,062 0,250 1,3B 5,5 . X 
3 12 F 0,000 0,125 0,87 7,0 0,028 
3 13 F 0,000 0,062 1,B7 30,0 0,015 
3 14 F 0,000 0,062 0,37 6,0 0,003 
3 15 f 0,000 0,062 0,62 10,0 0,005 
3 16 f 0,000 0,062 1,13 18,0 0,009 
3 17 f 0,000 0,125 0,50 4,0 0,016 
3 1B f 0,000 0,062 0,37 6,0 0,003 
3 19 f 0,000 0,062 0,44 7,0 . . X 
3 20 F 0,000 0,062 1,50 24,0 0,012 
3 21 f 0,000 0,062 0,56 9,0 0,004 
3 22 f 0,000 0,062 0,62 10.0 . . X 
3 23 f 0,000 0,062 0,44 7,0 0,003 
3 24 C 0,062 0,375 0,94 2,5 . . X 
4 25 f 0,000 0,062 0,94 15,0 . . X 
4 26 f 0,000 0,062 0,37 6,0 . . X 
4 27 f 0,000 0,062 0,62 10,0 X 
J 
L- 28 f 0,000 0,062 0,31 5,0 0,002 
,: 0,62J 29 f 0,000 0,062 10.0 X 

-- ==-------~-----===-=====================-==================-================================-=== 

\ 



-: 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE rRErARATION DATE: 21-JUL-BJ 

-- -----===-----==-----------==--------------------=-----------===------- --=--------------------

N 
~ 

00 

SAMPLE CODE: C06545-73 

Size <Micrord Mass (f'icosram) 
Grd ------------------ --------------------- Not : No 
Qpr, ObJ Str DePth Width LenSth Ratio Chrysotile AmPhibole Ambig Asbe F'att X-RaY 

---------- --------- ----- ---- ---- ----------------
5 30 F 0,000 0,062 0,62 10,0 0,005 
5 31 II 0.12s 0.250 5,62 ,,,, c-

~,,;..,J 0,457 
5 32 F 0,000 0,062 0,50 8,0 0,004 
5 33 F 0,000 0, 125 1,06 e.s . 0,039 
6 34 F 0,000 0,062 0,69 11,0 0,005 
6 35 F 0,000 0,062 0,31 s.o 0,002 
6 36 F 0,000 0,062 1,06 17,0 . . . X 
7 37 F 0,000 0,062 0,37 6,0 0,003 
B 38 F 0,000 0,062 1. 19 19,0 0,009 
8 39 C 0,062 0,250 0,56 2,3 0,023 
8 40 F 0,000 0,062 0,25 4,0 0.002 
8 41 [I 0,062 0,187 3,44 18,3 0, 105 
8 42 C 0,062 0,312 0,75 2,4 . X 
9 43 F 0,000 0,062 0,44 7,0 . 0,004 

10 44 F 0,000 0,062 2,56 41.0 0,020 
10 45 F 0,000 0,062 2,81 45,0 0,022 
10 46 F 0,000 0,062 0,50 8,0 0,004 
10 47 B 0,062 0,187 0,81 4,3 . X 
10 48 (I 0,062 0,125 0,87 7,0 . . X 

Total Mass <Picosram>= 0,889 0,093 
Total Count = 30, 4, 11, 3, o. 

·-----------------------------==--=------======------===-=-=-==================~=======~~========= 



--------- -------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA_ 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C0654S-73 TABLE PREPARATION DATE: 21-JUL-83. 

Aerosol Object Count And Calculated Object Mass Characteristics 

Number Hass Averase 
Actual Concen, Concen, Averase _ _ Averase Lensth 

Object ObJect <Number CPicosram Width Length To Width 
Structure T~Pe Count Per Cu M> Per Cu 11> (Micron) (Micron) Ratio 

Fiber ChrYsotile ,..., . 35765, 344,S 0,07 :i 0,02 0,86 :i 0,70 12, 74 ±11,16"'"" 
AmPhibole 4, 57:?:?. 133,3 0,09 :i 0,04 0,89 ± 0,31 9,88 :i 3,52 
Other 7, 10014, 0,06 .i o.oo 0,67 :i 0,25 10,71 ± 3,99 

All Fiber 36, 51502, 0,07 :i 0,02 0,82 ± 0,60 12,03 :I: 9,51 

Bundle ChrYsotile 3, 4292, 858,2 0,21 :i 0,04 3,44 :i 2,19 15,83 ± 8,21 
l'v AmPhibole o. o. 0,0 0,00 :i 0,00 0,00 :i o.oo o.oo ± 0,00 
\0 
-' Other 2, 2861, 0,16 :i 0,04 0,84 ± 0,04 5,67 ± 1,89 

All Bundle s. 7153, 0,19 :i 0,04 2,40 ± 2,10 11,77 ± 0,10 

Cluster ChrYsotile 2, 2861, 69,0 0,19 :i 0,09 0,91 :I: 0,49 6,13 ± 5,48 
AmPhibole 0, 0, 0,0 0,00 :i 0,00 o.oo :I: o.oo 0,00 ± 0,00 
Other 3, 4292, 0,31 :i 0,06 1.02 ± 0,32 3,47 ± 1,76 

All Cluster 5, 7153, 0,26 :i 0,09 0,98 :I: 0,34 4,53 ± 3,34 

Matrix ChrYsotile o. o. 0,0 0,00 .i 0,00 0,00 :I: 0,00 o.oo ± o.oo 
AmPhibole o. o. 0,0 :0,00 :i o.oo 0,00 ± o.oo 0,00 ± o.oo 
Other 2, 2861, 0,41 :i 0,31 0,94 ± 0,44 2,67 ± 0,94 

All Matrix 2, 2861, 0,41 :i 0,31 0,94 :i 0,44 2,67 :I: 0,94 

Sample Collection and Preparation Data Grid Data 

Air Volume 1,00 Cu M Grid ID: 060883/C-4 
Deposit Area 1,00 Sa Cm Individual Grid DPenins 0,000070 Sa Cm 
Ashed Area = 1,00 Sa Cm Number of Grid 0Peninss 10 
r,edepos it Area = 1,00 Sa Cm Film Ma9nification 20000 



tv 
tv 
0 

Ill RlSEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
===================================================================c============================== 

SAMPLE CODE: C06545-074 :;,·1 <t 

Size <Micror.) Mass (f'icosram> ' 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Lensth Ratio Chrssotile AmPhibole Ambis Asbe -Patt X-Ra'al 

---------- --------- ----- ---- ---- ----------------
1 1 C 0,062 0,250 0,56 2,3 . . X 
1 2 F 0,000 0,062 0,50 8,0 0,004 
1 3 F 0,000 0,062 0,56 9,0 0,004 
1 4 M 0,062 0,062 0,81 13,0 0,008 
1 5 F 0,000 0,062 0,37 6,0 0,003: 
1 6 M 0,062 0,062 0,50 8,0 0,005 
1 7 F 0.000 0,062 1,19 19,0 0,009 
1 8 F 0,000 0,062 1,25 20,0 0,010 
1 9 F 0,000 0,062 0,37 6,0 0,003 
1 10 F 0.000 0,062 0,31 5,0 0,002 
1 11 F 0,000 0,062 0,69 11,0 . . . X 
1 12 F 0,000 0,062 0,62 10,0 0,005 
1 13 F 0,000 0,062 0,31 5.0 0,002 
1 14 F 0.000 0,062 0,62 10,0 0,005' 
2 15 F 0,000 0.062 0,62 10,0 0,006 
2 16 F 0,000 0,062 0,87 14,0 0,007 
2 17 F 0,000 0,062 0,31 5.0 0.002. 
2 18 F 0,000 0,062 0,50 0.0 . . X 
2 19 F 0,000 0,062 0,50 8,0 0,004 
2 20 F 0,000 0,062 1,13 18,0 . . X 
2 21 F 0,000 0,062 0,31 5,0 0,002 
2 22 C 0,062 0,125 0,62 5,0 . X 
2 23 F 0,000 0,062 0,44 7,0 0,003 
2 24 F 0,000 0,062 0,62 10.0 0,005 
2 25 M 0,062 0,062 1,13 18,0 0,011 
2 26 F 0,000 0,062 3, 12 50,0 0,025 
2 27 F 0,000 0,062 2,19 35,0 0,017 
2 28 M 0,062 0,062 0,62 10.0 0,006 
2 29 F 0,000 0,062 0,25 4,0 0,002 

--------------------------------------------------------------=====================~============== 



---------- --------- ---------------------- ----- ----- ---- ----

1IT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATn 
INDIVIDUAL OBJECT DAfA TABLE (F=FIBE.R, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
=--====-====-------==--=========---===--------------=---------------==----=-- ----------------------
SAMF'LE CODE: C06545-074 

Size (Micron) Mass (Picosram) 
Grd ------------------ ---------------------- Not · No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!:lsotile AmPhibole :Ambis Ashe: Patt X-Ra'-" 

2 30 F 0,000 0,125 1,69 13,5 . X 
2 31 F 0.000 0,062 1,13 18,0 0,009 
2 32 F 0,000 0,062 0,87 14,0 0,007 
2 33 r 0,000 0,062 0,37 6,0 . . X 
2 34 F 0.000 0,062 1,06 17,0 0,008 
3 35 C 0,125 0,250 1,69 6,8 o. 137 
3 36 M 0,062 0,062 0,75 12,0 0,008 
4 37 C 0,062 0,312 1,25 4,0 . . X 

Iv 4 38 F 0,000 0,062 0,50 8,0 0,004 
Iv 4 39 F 0,000 0,062 0,62 10.0 . X 

4 40 F 0,000 0,062 1,44 23,0 0,011 
4 41 F 0.000 0,125 0,69 5.s 0.022 
4 42 F 0,000 0,062 0,75 12.0 0,006 
5 43 C 0,062 0,187 0,62 3,3 X 
0:..., 44 F 0,000 0,062 0,62 10,0 0,005 
5 45 C 0,062 0,187 0,62 3,3 0,019 
5 46 F 0,000 0,062 0,44 7,0 0,003 
5 47 F 0,000 0,062 0,56 9,0 0,004 
5 48 F 0,000 0,062 1.13 18,0 0,009 
5 49 M 0,062 0,062 1,25 20,0 0,013 
5 50 M 0,062 0,062 0,94 15,0 0,010 
0:.., 51 C 0,062 0,625 1,25 2,0 . X 
5 52 F 0,000 0,062 0,87 14,0 0,007 
5 53 M 0,062 0,062 0,62 10.0 0,006 
5 54 r 0.000 0,062 0,37 6,0 0,003 
5 55 M 0,062 0,062 0,81 13,0 0,008 
5 56 F 0,000 0,062 0,69 11.0 0,005 
5 57 F 0,000 0,062 0,44 7,0 0,003 
5 58 F 0,000 0,062 0,56 9,0 0,004 

--==========-====-===============-=====================-==----=----=====-=====-=----====-=---====-



Iv 
Iv 
Iv 

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNitLE, C=CLLJSTER, M=11ATRIX) 
TABLE ~REPARATION DATE: 21-JUL-83 
======-================================--~=----------======-----====------------------------------
SAMPLE COitE: C06545-074 

Size (Micron) Mass Cf'icogran,> 
Grd ------------------ --------------------- Not No 
0Pro ObJ Str Depth Width Lensth Ratio Chr!a!sotile An.Phi bole Antbig Asbe f'att X-Ra!a! 

---------- --------- ----- ---- ---- ----------------
5 59 F 0,000 0,062 0,31 5,0 0,002 
5 60 C 0,062 0,625 1,25 2.0 0, 127 
5 61 F 0,000 0,062 0,56 9,0 0,004 
5 62 F 0,000 0,062 1. 13 18,0 . . X 
5 63 C 0,062 0,625 0,62 1,0 0,063 
5 64 F 0,000 0,062 0,81 13,0 0,006 
5 65 F 0,000 0,062 0,94 15,0 0,007 
5 66 F 0,000 0,062 1, Bl 29,0 0,014 
5 67 F 0,000 0,062 0,56 9,0 0,004 
5 68 F 0,000 0,062 0,56 9,0 0,004 
6 69 F 0,000 0,062 0,81 13,0 0,006 
6 70 F 0,000 0,062 0,56 9,0 0,005 
6 71 F 0,000 0,062 0,94 15,0 0,007 
6 72 F 0,000 0,062 0,87 14,0 0,007 
6 73 M 0,125 0,250 2,00 8,0 0, 162 
7 74 F 0,000 0,062 0,37 6,0 0,003 
7 75 F 0,000 0,062 0,25 4,0 0,002 
7 76 B 0,062 0,187 1.25 6,7 0,038 
7 77 (I 0,062 0,250 1,87 7,5 0,076 
7 78 B 0,062 0,187 1,38 7,3 . X 
7 
7 

79 
00 

C 
M 

0,062 0,187 
0,062 0,062 

0,62 
0,62 

3,3 
10,0 

0,019 . . . X 
7 81 M 0,062 0,062 1, 31 21,0 0,013 
7 82 F 0,000 0,062 0,50 8,0 0,004 
7 03 F 0,000 0,062 0,75 12,0 0,006 
7 
7 

84 
85 

F 
M 

0,000 0,062 
0,062 0,062 

0,44 
0,50 

7,0 
8,0 

0,003 . X 
7 86 F 0,000 0,062 0,62 10,0 0,005 
7 87 F 0,000 0,062 0,75 12,0 0,006 

--------- . -- ---------------========----=----------------------=======-=-=-==-=·· --- -------------



---------- --------- ---- --------------------- ----

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVlflLJAL OBJECT DATA TABLE <F=FIBER, Ec=[cUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
·-==============================-============-==========--------====-~--------=----------------------

SAMPLE CODE: C06545-074 

Si:ze (Micron) Mass (Picosram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio Chr~sot1le An,Phibole Ambis Asbe f'att X-Ra~ 

8 88 F 0,000 0,062 0,56 9,0 X 
8 89 C 0,062 0,312 0,44 1,4 . X 
8 90 C 0,062 0,312 0,75 2,4 . X 
8 91 C 0,062 0,312 0,62 2,0 X 
8 92 F 0,000 0,062 1,06 17,0 0,008 
8 93 F 0,000 0,062 0,44 7,0 0,003 
8 94 F 0,000 0,062 0,94 15,0 0,007 
8 95 F 0,000 0,062 0,37 6,0 . X 

(\J 8 96 F 0,000 0,062 0,37 6,0 0,003 
(\J 

w 8 97 F 0,000 0,062 0,25 4,0 0,002 
8 98 M 0,062 0,062 0,62 10,0 0,006 
8 99 F 0,000 0,062 0,31 5,0 0,002 
8 100 F 0,000 0,062 0,69 11. 0 0,005 
8 101 F 0.000 0,062 0,62 10.0 0,005 
8 102 B 0,062 0,375 5,62 15,0 0,343 
8 103 F 0,000 0,125 1.31 10,5 0,042 

Total Mass Cf'.icosram)= 1.482 0,014 
Total Count = 80, 3, 18, 1, 1, 

.. - --- ---------------====-====-----=----===========-=----===-===--===~============-====-========== 



IIT RESEARCH INSTITUTE STRUCTURE 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-074 

ANALYSIS DATA: 

TABLE PREPARATION DATE: 21-JUL-83 

Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

ObJect 
Structure T~F-e 

Actual 
ObJect 
Count 

Number 
Concen, 
(Number 
Per Cu M) 

Mass 
Concen, 
(Picosram 
Per Cu M> 

Avera!le 
Width 
(Micron) 

Averalale 
Ler,sth 
<Mic ror,> 

Average 
Len~th 
lo Width 
Ratio 

Fiber Chr~sotile 
AmF-hibole 
Other 

60, 
3, 
9, 

114504, 
5725, 

17176, 
-------

766,8 
27,4 

0,06 
0,06 
0,07 

:I: 

:I: 
:I: 

0,01 
0,00 
0,02 

0,74 :I: 0,49 
0,52 ± 0, 13 
0,78 :I: 0,44 

11.57 J: 
8,33 .i: 

11.06 ± 

7,81 
2,08 
4, 59 

All Fiber 72. 137405, 0,07 :I: 0,01 0,74 ± 0,47 11.37 J: 7,32 

tv 
tv 

""' 

Bundle Chr~sotile 
AmF-hibole 
Other 

Al 1 B•Jndle 

3. 
o. 
1, 

4, 

5725, 
o. 

1908, 

7634, 

872,2 
0,0 

0.27 ± 0,10 
0,00 .i o.oo 
0,19 ± 0,00 

0,25 .i 0,09 

2,92 ± 
o.oo J: 
1,38 ± 

2,53 :I: 

2,37 
0,00 
0,00 

2,08 

9,72 ± 
0,00 ± 
7,33 ± 

9,13 :I: 

4,59 
o.oo 
0,00 

3,93 

Cluster Chr~sotile 
AmF-hibole 
Other 

5, 
0, 
8, 

9542. 
o. 

15267, 

697,8 
0,0 

0,37 :I: 
0,00 :l-
0, 30 .i: 

0,23 
0,00 
0, 15 

0,96 ± 
0,00 :I: 

0,77 .:I: 

0,49 
0,00 
0,31 

3,28 
0,00 
2, BO 

:I: 

J: 
.:I: 

2, 17 
0,00 
1, 21 

All Cluster 13, 24809, 0,33 :I: 0,18 0,84 ± 0,38 2,98 J: 1,58 

Matrix Chr~sotile 
AmF-hibole 
Other 

12, 
o. 
2, 

22901, 
o. 

3817, 

491,B 
0,0 

0,08 
0,00 
0,06 

:I: 

:I: 

J: 

0,05 
0,00 
o.oo 

0,95 .:I: 
0,00 .:I: 
0,56 J: 

0,42 
0,00 
0,09 

13,17 :I: 

0,00 .:I: 
9, 00 :I: 

4,47 
0,00 
1, 41 

Al 1 Matri:< 14, 26718, 0,08 :I: 0,05 0,89 f 0,41 12,57 ± 4,40 

SamF-le Collection and PreF-aration Data Grid Data. 
----------

Air Volume 
I•eF-osit Area 
Ashed Area 
Redeposit Area= 

1,00 Cu 
1,00 Sa 
1,00 Sa 
1,00 Sa 

M 
Cm 
Cm 
Cm 

Grid ID: 060883/C-5 
Individual Grid OF-enin!l 
Number of Grid OF-eninss 
Film ttasnification 

= 
= 

0. 000065 
8 

20000 

Sa Crr, 



I\J 
I\J 
lJ1 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
IIHIIVlfllJAL OIUECT l•ATA TABLE <F=F IBEJ.:, B=BUNDLE, C=CLUSTER, M=MAHdX) 
TA~LE PREPARATION DATE: 21-JUL-83 
========----=====---===-==========-=-========------=---------------------------------------------=--

SAMF'LE CODE: C06545-081 -/11' 

Si:::e (Micrord Mass <Picosram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Length Ratio ChrYsotile AmPhibole Ambig Asbe F'att X-RaY 

---------- ---------- ----- ---- ---- ----------------
3 1 F 0,000 0,062 2.50 40,0 0,020 
3 2 F 0,000 0,062 0,31 5.0 0,002 
3 
4 

3 
4 

F 
F 

0,000 0, 125 0,56 
0,000 0,062 0,44 

4.5 
7,0 

0,018 . X 
4 5 F 0,000 0,062 0,31 5,0 0,002 
5 6 F 0,000 0,062 0,25 4,0 0,002 
5 7 F 0,000 0,062 1,94 31.0 0,015 
L-.., 8 F 0,000 0,062 0,62 10,0 0,005: 
5 9 C 0,062 0,187 0,56 3·,o . X 
5 10 F 0,000 0,062 0,56 9,0 0,004 
5 11 F 0,000 0,062 0,62 10,0 0,005 
5 12 F 0,000 0,062 0,37 6,0 0,003 
6 13 F 0,000 0,062 0,75 12,0 0,006 
6 14 F 0,000 0,062 0,62 10.0 0,006 
6 15 M 0,062 0,062 0,50 8,0 0,005 
8 16 F 0,000 0,062 1,06 17,0 0,008 
8 17 F 0,000 0,125 0,44 3,S . 0,016 
8 18 C 0,062 0,375 0,62 1, 7 . . X 
8 19 C 0,062 0,437 0,62 1,4 . . X 

10 20 F 0,000 0,062 0,75 12,0 0,006 

Total Hass <Picosram>= 0, 103 0,022 
Total Count = 14. 2, 3, o. 1. 

·--===-====-===-==========-==--=============~=============-=========================----==-- -------



-----------------------------------------------------------------------------------------------

--------- ---------- --------- ----------- ----------- ----------------- -------------

---------

---------

------ ---------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE COCIE: C06545-081 TABLE PREPARATION DATE!:21-JUL-83 
----------------------====-=---====--==--==-=====--==-======:==================================---
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Nu11tber Mass Average 
Actual Cor,cen, Concen, Average Average Length 

ObJect ObJect <Number (Pico!clram Width Ler,~th To Width 
Structure T!lF-e Count Per Cu M) Per Cu M> (Micron) <Micror,l Ratio 

Fiber Chr'.aisotile 13, 20312, 153,S 0,07 :i 0,02 0,82 ± 0,67 12,73 110,93 
An,F-hibole 2, 3125, 34,2 0,09 :i 0,04 0, 53 :i O, 13 6,75 :i 4,60 
Other 1. 1562, 0,06 :i 0,00 0,44 ± 0,00 7,00 :i 0,00 

All Fiber 16, 25000, 0,07 :i 0,02 0,76 ± 0,61 11.63 :110.13 

Cluster Chr!lsotile 0, o. 0,0 0,00 .t 0,00 o.oo :i 0,00 0,00 .t 0,00 
N AmPhibole o. o. o.o o.oo :i o.oo 0,00 :i 0,00 o.oo ± 0,00
N Other 3. 4687, 0,33 :i 0,13 0.60 :i 0,04 2,03 ± 0,85O'I 

All Cluster 3, 4687. 0,33 ± 0, 13 0,60 ± 0,04 2,03 ± 0,85 

Matrix Chr'.aisotile 1. 1562, 7,9 0,06 ± 0,00 0,50 ± 0,00 8,00 ± 0,00 
AmPhibole 0, 0, o.o 0,00 .:t o.oo o.oo ± 0,00 0,00 ± 0,00 
Other 0, o. 0,00 ± 0,00 o.oo ± o.oo o.oo :i 0,00 

All Matrix 1. 1562, 0,06 ± 0,00 0,50 ± 0,00 8,00 :i 0,00 

Sample Collection and Preparation Data Grid Data-

Air Vol1Jme = 1,00 Cu M Grid ID: 060883/E-2 
DePosit Area 1,00 So Cm Individual Grid OPeninS = 0,000064 So Cm 
Ashed Area 1,00 So Cm Numb~r of Grid 0Peninss = 10 
RedeF-osit Area 1,00 So Cm Film MaSnification = 20000 



N 
N 
...J 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TAULl IF=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
~==================-===-=======----===-====-------------------------------------------------------
SAMPLE CODE: C06545-075 ;, "f V 

Size IMicroro) Mass (f'ico~ram) 
Grd ------------------ --------------------- Not No 
Qpr, ObJ Str DePth Width Lero~th Ratio Chr~sotile AmPhibole Ambis Asbe .: f'att X-Ra~ 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 [I 0,062 0,250 -4, 37 17,5 0,178 
1 2 F 0,000 0,062 0,37 6,0 0,003 
1 3 C 0,062 0,562 0,62 1,1 0,057 
1 4 F 0,000 0,062 0,50 8,0 0,004 
1 

.,..., C 0,062 0,625 1.2s 2,0 0.127 
1 6 F 0,000 0,062 0,75 12,0 0,006 
1 7 F 0,000 0,062 0,69 11.0 0,005 
1 8 F 0,000 0,062 0,62 10,0 0,005 
1 9 F 0,000 0,062 0,37 6,0 0,003 
2 10 [I 0,125 0,250 0,94 3,7 0,076 
2 11 F 0,000 0,062 0,75 12,0 0,006 
2 12 F 0,000 0,062 0,44 7,0 0,003 
2 13 M 0,062 0,062 1,25 20,0 0,013 
2 14 F 0,000 0,062 1,19 19,0 0,009 
2 15 F 0,000 0,062 0,31 5.0 0,002 
2 16 M 0,125 0,312 1.31 4,2 0, 133 
2 17 M 0,062 0,062 0,50 8,0 0,005 
2 18 F 0,000 0,062 0,25 4,0 X 
2 19 F 0.000 0,062 0,62 10,0 0,005 
2 20 F 0,000 0,062 1,13 18,0 0,009 
2 21 F 0,000 0,062 0,69 11, 0 0,005 
2 22 M 0,187 1,250 3,75 3,0 2,285 
2 23 M 0,062 0,062 1,44 23,0 0,015 
2 24 F 0,000 0,062 0,44 7,0 0,003 
2 25 C 0,125 1,250 3, 12 2,5 1,270 
3 26 F 0,000 0,062 0,69 11,0 0,005 
3 27 M 0,062 0,125 0,62 5,0 0,013 
3 
3 

28 
29 

C 0,125 0,250 1,13 
M 0,062 0,312 0,62 

4,5 
2,0 

0,091 . X 

-----==----------------=-==---====~===============================================-·-======--------- .. 



--------- ----------------

Ill RESEARCH INSTITUlE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FlBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION UATE: 21-JUL-83 
----------------=--------------===---=--------===--------------=-------------=--------------====--
SAMPLE CODE: C06545-075 

Size <Micron) Mass <f'icosra111> 
Grd ------------------ --------------------- Not No 
Qpn Obj Str DePth Width Lensth Ratio ChrYsotile AniPh.i.bole Ambis Asbe Patt X-fi:ay 

------ ------ ----·------ ----- ---- ----
3 30 M 0,062 0,062 0,69 11.0 0,007 
3 31 f 0,000 0,062 0,81 13,0 X 
3 32 M 0,062 0,062 0,37 6,0 0,004 
3 33 F 0,000 0,062 0,56 9,0 0,004 
4 34 C 0,062 0,125 0,62 5.0 . X 
4 35 B 0,062 0,187 4,06 21. 7 0, 124 
4 36 F 0,000 0,062 1,06 17,0 0,008 
4 37 F 0,000 0,187 1.19 6,3 0,098 

N 4 38 C 0,062 0,375 0,75 2,0 X 
N 4 39 F 0,000 0,062 0,62 10,0 0,005(l) 

4 40 F 0,000 0,062 0,69 11.0 0,005 
4 41 F 0,000 0,062 0,56 9,0 0,004 
4 42 F 0,000 0,062 1,87 30,0 0,015 
5 43 C 0,125 1,875 2,50 1,3 X 
5 44 F 0,000 0,062 0,56 9,0 0,004 
5 45 F 0,000 0,062 0,44 7,0 0,003 
,_..., 46 F 0.000 0,062 0,62 10,0 0,005 
5 47 F 0,000 0,062 1.25 20,0 0,010 
5 48 M 0,062 0,375 0,94 2,5 0,057 
L".., 49 B 0,125 0,625 4,13 6,6 0,838 
5 50 F 0,000 0,062 1. 75 28,0 0,014 
5 51 F 0,000 0,062 0,07 14,0 0,007 

C"')5 -., .. F 0,000 0,062 0,75 12,0 X 
5 53 F 0,000 0,062 0,50 8,0 X 
5 54 M 0,062 0,062 0,62 10,0 0,006 
5 55 F 0,000 0,125 1,06 8.5 0,034 
5 56 B 0,062 0,187 1,75 9,3 0,053 
5 57 f 0,000 0,062 0,62 10,0 0,005 
5 50 F 0,000 0,062 0,94 15,0 X 

-~-~~~--------------------==---===-=-===--=----=-----=---=----==---===~==========================-



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT UATA TABLE <F=FIDER, D=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
--------------------------=----------=----------------------==-=----=--==-==------=---=--=---==---
SAMPLE CODE: C06545-075 

Size <Microro> .Mass (f'ico!iran,) 
Grd ------------------ --------------------- Not No 
0P~ ObJ Str DePth Width Le~!ith Ratio ChrYsotile AmPhibole Ambi!i Asbe Patt X-Ra"' 

5 59 f 0,000 0,062 0,62 10,0 0,005 
5 60 f 0,000 0,062 0,62 10,0 0,005 
6 61 f 0,000 0,062 0,31 5,0 0,002 
6 62 M 0,062 0,125 0,62 5,0 0,013 
6 63 F 0,000 0,062 0,25 4,0 X 
6 64 F 0,000 0,062 0,69 11.0 0,005 
6 65 C 0,062 0,312 0,81 2,6 . X 
6 66 F 0,000 0,062 0,62 10,0 0,005 

N 6 67 F 0,000 0,062 0,62 10,0 0,005 
N 6 68 f 0,000 0,062 0,31 5,0 0,003
"° 6 69 B 0,125 0,312 1,25 4,0 . X 

6 70 f 0,000 0,062 0,94 15,0 0,007 
6 71 F 0,000 0,125 1,25 10,0 0,040 
6 72 F 0,000 0,062 0,56 9,0 0,004 
6 73 M 0,062 0,062 0,69 11,0 0,007 
6 74 F 0,000 0,062 2,50 40,0 0,020 
6 75 f 0,000 0,062 0,87 14,0 0,007 
6 76 f 0,000 0,062 0,94 15,0 . . X 

C C6 77 f 0,000 0,125 0,69 ..,,.., 0,022 
6 78 F 0,000 0,062 0,50 o.o 0,004 
6 79 F 0,000 0,062 0,69 11.0 0,005 
6 80 f 0,000 0,062 0,50 8,0 . X 
6 EH F 0,000 0,062 0,94 15,0 0,007 
6 82 F 0,000 0,062 0,62 10,0 0,005 
6 U3 F 0,000 0,125 1,69 13,5 0,054 
6 84 F 0,000 0,062 0,25 4,0 0,002 
6 85 f 0,000 0,062 1,25 20,0 0,010 
6 86 F 0,000 0,062 0,37 6,0 0,003 
6 87 M 0,062 0,062 0,56 9,0 0,006 

----------==------==--===-==--==-====~=--==-====--------=----------=---=------=-------------------



IV 
w 
0 

I IT RESEAl,Cll INSTITUTE STRUCTURE ANALYSIS DATA 
JNDIVIUUAL OBJECT DATA TABLE <F=FII<Er,, [l=BUN[ILE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-03 
================================================--==-=====-=--=------==------ --- -- ----------------
SAMF'LE CODE: C06545-075 

Size <Hicror,> Mass (f'icogrand 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str [lepth Width Lensth Ratio Chr!a!sotile AmPhibole Ambig Asbe Patt X-Ra~ 

---------- --------- ----- ---- ---- ----------------
6 88 F 0,000 0,062 1,44 23,0 0,011 
6 89 C 0,062 0,625 3, 12 5.0 . X 
6 90 F 0,000 0,062 0,37 6,0 0,003 
7 91 F 0,000 0,062 3,75 60,0 0,030 
7 92 F 0,000 0,062 0,56 9,0 0,004 
7 93 F 0,000 0,062 1,00 16,0 0,008 
7 94 F 0,000 0,062 0.25 4,0 0,002 
7 95 F 0,000 0,062 2, 13 34,0 0,017 
7 96 F 0,000 0,062 0,62 10,0 0,005 
7 97 F 0,000 0,062 0,62 10,0 0,005 
7 98 F 0,000 0,062 0,94 15,0 0,007 
8 99 F 0,000 0,062 0,62 10,0 . X 
8 100 F 0,000 0,062 0,62 10,0 0,005 
8 101 F 0,000 0,250 0,87 3,5 0,112 
8 102 F 0,000 0,062 0,50 8,0 0,004 
8 103 C 0,062 0,312 0,62 2,0 X 
8 104 M 0,062 0,312 0,62 2.0 0,032 
8 105 C 0,062 0,125 0,69 5,5 X 
8 106 F 0,000 0,062 0,31 5,0 0,002 
8 107 F 0,000 0,062 0,56 9,0 0,004 
8 108 M 0,062 0,062 0,62 10.0 0,006 
8 10'1 C 0,062 0,187 1,19 6,3 . . X 
8 110 M 0,062 0,062 0,62 10,0 0,006 

Total Mass (Picogrand= 6,064 0,101 
Total Cour,t = 89. 2, 19, o. o. 

---- --- .. ---- ------------------------------------------------------====~=~=========-~=~~========== 



IIT RESEARCH INSTITUTE STRUCTURE 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE ~ODE: C06545-075 

ANALYSIS DATA 

TABLE PREPARATION DATE: 21-JUL-83 

Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

ObJect 
Struct•Jre T':IF-e 

Actual 
ObJect 
Count 

Number 
Concen, 
<Number 
Per Cu Ml 

Mass 
Concen, 
CPicosram 
Per Cu M> 

Average 
Width 
(Micron> 

Average 
Length 
C 11i c rord 

Average 
Length 
To Width 
Ratio 

Fiber Chr!lsotile 
A111Phibole 
Other 

64, 
2. 
9, 

120373, 
3762, 

16927, 
-------

1207,7 
190,4 

0,07 ± 0,03 
0,12 l 0,09 
0,06 .:1: 0,00 

0,83 .:I: 
0,75 i: 
0,62 .¼ 

0,50 
0,62 
0,26 

12,58 ± 
5,67 .¼ 
9,89 .¼ 

9,20 
0,94 
4,23 

All Fiber 75 • 141062, 0,07 .t 0,03 0,81 .:I: 0,55 12,07 :I: 8,71 

I\) 

w 

Bundle Chr!lsotile 
AmF-hibole 
Other 

All Bundle 

.,...,, 
o. 
1 • 

6, 

9404, 
o. 

1881, 

11285, 

2386,6 
0,0 

o. 30 
0,00 
0,31 

0,30 

:I: 
.:1: 
:I: 

.:I: 

o. 10 
0,00 
0,00 

0,16 

3,05 1 
0,00 .± 
1,25 .¼ 

2, 75 .:1: 

1.59 
0,00 
0,00 

1,60 

11. 77 .:I: 
0,00 .:I: 
4,00 ± 

10,47 ± 

7, 55 
0,00 
0,00 

7,46 

Cluster Chrvsotile 
AmF-hibole 
Other 

4. 
o. 
o. 

7523, 
0, 

15047, 

2905,9 
0,0 

0,67 .t 
0,00 .:1: 
0,49 .:1: 

0,42 
0,00 
0,50 

1.53 .¼ 
0,00 .¼ 
1,29 .:I: 

1,10 
0,00 
0,97 

2,53.1:1,43 
0,00 .:I: 0,00 
3, 72 ± 1,93 

All Cl•Jster 12, 22570. 0,55 .i 0,52 1.37 .t 0,97 3,32 ± 1,81 

Matrb: Chr!lsotile 
AruF-hibole 
Other 

16, 
0, 
1. 

30093, 
o. 

1801, 

4904,5 
0,0 

0,20 .t 
0,00 :I: 
0,31 .:1: 

0,30 
0,00 
0,00 

0,95 .:1: 
0,00 :i 
0,62 .:1: 

0,81 
0,00 
0,00 

8,73 :i 
0,00 :i 
2.00 :i 

5,88 
0,00 
0,00 

All Matri~ 17, 31974, 0,20 .:1: 0,29 0,93 ± 0,78 0,34 .:I: 5,93 

SamF-le Collection and PreF-aration Data Grid Data 
---------

Air Volume = 
DeF-osit Area = 
Ashed Area = 
RedeJ>osit Area"' 

1,00 Cu 
1,00 So 
1,00 Sa 
1,00 So 

M 
Cm 
Cm 
Cn, 

Grid ID: 060003/D-1 
Individual Grid OF-ening = 
Number of Grid OF-enings: 
Film Magnification = 

0,000066 
0 

20000 

So Cm 



C\J 
w 
C\J 

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
lN[IIVIDlJAL U[<JECT DATA TAIIL[ CF=FIBER, I1=BUN[ILE, C=CLUSTEf.:, M=MATRIX) 
TABLE PREPARATION [IATEI 21-JUL-83 
===========-·============-============---==--=--------=-=------=----==------------------====-===-~-

1 --SAMF'LE CODE: C06S45-077 ~, C) 

Size (Micron> Mass CF'icogra11,> 
LJrd ------------------ --------------------- Not No 
Qpn ObJ Str [lepth Width Length Ratio Chr\olsotile A111Phibole Ambis Asbe F'att X-Ra~ 

---------- --------- ----- ---- ---- ----------------
1 1 F 0,000 0,062 0,37 6,0 0,003 
1 2 F 0,000 0,062 0,25 4,0 . X 
2 3 F 0,000 0,062 0,50 8,0 . X 
3 4 M 0,062 0,125 1,56 12.s X 
3 5 F 0,000 0,062 0,69 11.0 0,005 
3 6 F 0,000 0,062 0,94 15,0 0,007 
3 7 F 0,000 0,062 0,50 8,0 0,004 
3 
3 

B 
9 

M 
C 

0,062 0,062 
0,062 0,250 

1,06 
1,38 

17,0 
s.s 

0,011 . X 
4 10 F 0,000 0,062 0,62 10,0 0,005 
4 11 F 0,000 0,062 0,62 10.0 0,005 
4 12 C 0.187 4,375 8, 12 1 ,9 17,329 
4 13 F 0,000 0,062 0,50 8,0 . X 
4 14 C 0,062 0,375 0,75 2,0 . X 
4 15 M 0,062 0,062 0,56 9,0 . X 
5 16 F 0,000 0,062 0,44 7,0 0,003 
5 17 F 0,000 0,125 1,06 8.5 X 
5.-.., 18 

19 
F 
(I 

0,000 0,062 
0,062 0,250 

0,37 
1,56 

6,0 
6,2 

0,003 
0,063 

5 20 M 0,062 0,437 0,75 1. 7 X 
5 21 M 0,062 0,125 0,62 5,0 X 
5 22 F 0,000 0,062 0,94 15.0 0,007 
5 23 F 0,000 0,062 1. 13 18,0 0,009 
5 24 C 0,062 0,437 0,56 1,3 X 
5 25 F 0,000 0,062 0,31 5,0 0,002 
6 26 F 0,000 0,062 0,62 10,0 0,006 
7 27 F 0,000 0,062 0,56 9.0 0,004 
7 28 F 0,000 0,062 3,69 59,0 0,029 
7 29 F 0,000 0,125 0,81 6,5 . 0,030 

-=----===--==--------======--=====-========-==---==:===---==--=======--==---====-= - ---------------



----------- ----- ---- ------------- ----------------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIIIER, B=[IUNIILE, C=CLUSlH,, M'-'MATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
===================~=-===--~--=========---=======----==---------=========---=--=--. -- ---------- ---
SAMPLE CODE: C06545-077 

Si:::e (Micron) Mass (f'icosram) 
13rd ------------------ --------------------- Not No 
0Pn ObJ Str IlePth Width Lensth Ratio ChrYsotile AmPhibole An.big Asbe f·att X-RaY 

7 30 F 0,000 0,062 0,44 7,0 . 0,004 
7 31 F 0,000 0,062 0,75 12,0 0,006 
7 32 F 0,000 0,062 0,31 5,0 0,002 
7 33 M 0,062 0,062 1,13 18,0 0,011 
7 34 F 0,000 0,062 0,81 13,0 0,006 
8 35 M 0,062 0,062 0,62 10,0 . X 
8 36 F 0,000 0,062 0,31 s.o . 0,003 
8 37 F 0,000 0,125 0,44 3.5 0,016 

r-.) 8 38 C 0,125 1,250 1 .25 1,0 X c.,., 
c.,., 9 39 F 0,(?00 0,062 0,37 6,0 0,003 

9 40 F 0,000 0,062 0,44 7,0 . X 
9 41 F 0,000 0,062 0,69 11.0 0,005 
9 42 F 0,000 0,062 0,50 8,0 0,004 

10 43 C 0,062 0,250 1,87 7,5 0,076 
10 44 C 0,062 0,500 0,62 1,2 0,051 
10 45 F 0,000 0,062 0,94 15,0 . 0,009 

Total Hass (f'icosram)= 17,658 0,067 
Total Count ·- 25. 6, 11, 1. 2, 



---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-077 TAflLE PREPARATION DATE: 21-JUL-83 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

N•.m,ber Hass Averas~ 
Actual Concen, Concen, Avera!le Avera.se Length 

ObJect ObJect (Number <Pico!lram Width Length To Width 
Structure TYPe Count Per Cu H> Per Cu H) <Hi c rord (Micron) Ratio 

Fiber Chrysotile 19, 29687, 182,3 0,06 :i 0,00 0,77 .i 0,74 12,32 ±11,89 
AmPhibole 6, 9375, 105,2 0,08 :i 0,03 0,59 f 0,24 7,83 .:I: 4,13 

COther .,, 7812, 0,08 i 0,03 0,55 .i 0,30 7, 10 ± 1, 82 

All Fiber 30, 46875, 0,07 :i 0,02 0,70 :i 0,61 10,55 .:I: 9,84 

Bundle ChrYsotile 1 • 1562, 99,2 0,25 .i 0,00 1,56 f o.oo 6,25 .:1: 0,00 
An,Phibole 0, 0, 0,0 0,00 .i 0,00 0,00 ± 0,00 0,00 f 0,00 

N Other 0, 0, 0,00 .i 0,00 0,00 .i 0,00 0,00 .:I: 0,00 
w 
~ All [lundle 1. 1562, 0,25 1: 0,00 1,56 ± 0,00 6,25 .:1: 0,00 

Cluster Chrysotile 3, 4687, 27275,1 1,71 f 2,31 3,54 ± 4,02 3,54 .:1: 3,45 
AmPhibole 0, o. o.o 0,00 J: 0,00 0,00 J: 0,00 0,00 ! 0,00 
Other 4. 6250, 0,58 .i 0,45 0,98 ± 0,39 2,45 .:I: 2,08 

All Cluster 7, 10937, 1,06 .i 1,50 2,08 J: 2,71 2, 91 .:1: 2, 54 

Matri:, Chrysotile 2, 3125, 34,7 0,06 f 0,00 1,09 i 0,04 17,50 .:I: 0,71 
An,Phibole 0, 0, 0,0 0,00 f 0,00 0,00 .i o.oo 0,00 f 0,00 

COther .,. 7812, 0,16 f 0,16 0,82 J: 0,42 7,64 -i 4,28 

All Matri:-: 7, 10937, 0,13 J: 0,14 0,90 J: 0,37 10,46 .:I: 5,'15 

Sample Collection and Preparation Data Grid Data 

Air Volume = 1,00 c,_, M Grid IDl 060883/D-3 
Deposit Area 1,00 Sa Cm Individual Grid 0Penins = 0,000064 Sa Cm 
Ashed Area 1,00 Sa Cm Number of Grid Qpenin!ls = 10 
Redeposit Area 1,00 Sa Cm Film Ha!lnification = 20000 

http:Avera.se


---------- --------- --------------------- ---- ----

Ill RESEARCH INSTITUTE STRUCTURE l'INAL YSIS foATA 
INDIVIDUAL OBJECT DATA TA~LE <F=FlBER, B=llUN[•LE, C=CLUST[R, M=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
···------------------------·--------===========-------=----=========================================== 
SAMf'LE CODE: C06545-078 ~~,; .., 

Size (Micron) Mass (f'ico~ram) 
Grd ------------------ --------------------- Not No
• Pn ObJ Str DePth Width Length Ratio Chr~sotile AmPhibole Ambis Asbe Patt X-Ra~ 

1 1 F 0,000 0,062 0,62 10,0 0,006 
1 2 F 0,000 0,125 0,81 6.5 0,030 
2 3 F 0,000 0,062 0,75 12,0 . X 
2 4 F 0,000 0,062 1,00 16,0 0,008 
2 5 C 0,125 0,250 2,50 10.0 . . X 
2 6 F 0,000 0,062 0,25 4,0 X 
3 7 F 0.000 0,062 0,50 8,0 0,004 

[\J 3 8 F 0,000 0,062 0,25 4,0 . . X 
w 4 9 F 0,000 0,062 0,56 9,0 0,004 
\Jl 4 10 M 0, 125 0, 375 1,87 5,0 0,229 

9 11 F 0,000 0,062 1,31 21.0 0,010 
9 12 B 0.125 0,250 2,38 9,5 X 
9 13 F 0,000 0,062 1,06 17,0 0,010 

10 14 F 0,000 0,062 0,37 6,0 0,003 
10 15 F 0,000 0,187 0,75 4,0 0,062 
10 16 F 0,000 0,125 0,75 6,0 0,028 
10 17 F 0,000 0,062 0,56 9,0 . 0,005 
10 18 F 0,000 0,062 0,50 8,0 . 0,005 

Total Mass <Picoflram)= 0,255 0,148 
Total Count = 5, 8, 4, 1. o. 

--------------------------------==---------------------=-==-------------------==-==---------------



-----------------------------------------------------------------------------------------------
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMF'LE C0[1[ l C06545-078 TABLE PREPARATION DATE: 21-JUL-83_ 
·-·-------=-- --------=----==================~=--========================~=~==================~====== 
Aerosol Ob...iect Co•Jr,t And Calculated ObJect Hass Characteristics 

Number Mass Average 
Actual Cor,cen, Cor,cen, Average Average Lerosth 

Ob...iect ObJect <Number (Pi cog ram Width Ler,gth To Width 
Structure T"'F-e Count f-•er Cu H) Per Cu M) (Hicroro) (Hicrord Ratio 
--------- ---------- ------ --------- ----------- ----------- - -----------
Fiber Chr!a!sotile 4. 5877, 39,6 0,06 f o.oo 0,84 f 0,38 13,50 f 6,14 

AmF-hibole 8, 11754, 218,0 0,09 :I: 0,05 0,68 f 0,21 8,31 :J: 3,99 
Other 3, 4408, 0,06 :J: 0,00 o, 42 f 0,29 6,67 :J: 4,62 

---------
All Fiber 15, 22039. 0,08 .± 0,04 0,67 ± 0,30 9,37 :J: 5,11 

Bundle Chr.,,sotile 0, o. o.o 0,00 :I: 0,00 o.oo ± 0,00 0,00 .± 0,00 
An,F-hibole o. o. 0,0 0,00 .¼ 0,00 0,00 J: 0,00 0,00 .± 0,00 
Other 1. 1469, 0,25 .± 0,00 2,30 J: 0,00 9,50 .± 0,00 

------ ---------
All Bur,dle 1. 1469, 0,25 .± 0,00 2,38 .± 0,00 9,50 .± 0,00 

Cluster Chr.,,sotile o. o. o.o 0,00 :J: 0,00 0,00 :J: 0,00 0,00 ± 0,00 
AmF-hibole o. o. 0,0 0,00 f 0,00 o.oo ± 0,00 0,00 :J: 0,00 
Other 1, 1469. 0,25 f 0,00 2,50 :I: 0,00 10.00 .± 0,00 

---------
All Cluster 1. 1469, 0,25 f 0,00 2,50 .± 0,00 10,00 ± 0,00 

Hatri:: Chr.,,sotile 1 • 1469, 335,8 0,37 .± 0,00 1,87 :I: 0,00 5,00 .± 0,00 
AmF-hibole o. o. o.o 0,00 .± 0,00 0,00 :J: 0,00 0,00 .± 0,00 
Other o. o. 0,00 f 0,00 0,00 f 0,00 0,00 ± 0,00 

---------
All Hatri>: 1. 1469, 0,37 J: 0,00 1,87 :J: 0,00 s.oo :I: 0,00 

SanoF-le Collection and Preparation Data Grid Data. 

Air Volume = 1,00 Cu M Grid 1(1: 060083/(1-4 
lleF-osit Area = 1,00 So Cm Ir,dividual Grid 0Per,ing = 0,000068 Sa Cm 
Ashed Area = 1.oo_sa Cm Number of Grid 0Peroir,gs = 10 
Redeposit Area= 1,00 Sa Cm Film Magr,ification = 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUN[•LE, C=CLUSTER, M=HATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
==- .-=---------------------------------------------------------------------------------- --- ----- ---

;, {'6SAMPLE CODE: C06545··079 

Size (Hicror,) Mass (f'icosrand 
Grd ------------------- --------------------- Nol No 
0Pn ObJ Str Depth Width Lensth r,atio Chr!Jsotile AmPhibole An.bis Asbe f·att X-R.i~ 

---------- --------- ----- ---- ---- ----------------
l l C 0,062 0,562 1.25 2.2 X 
1 2 C 0,062 0,312 0,69 2.2 0,035 
l 3 F 0,000 0,062 0,94 15,0 . 0,009 
2 4 C 0.062 0,625 0,62 1,0 X 
2 " J F 0,000 0,062 0,62 10,0 0,006 
2 6 F 0,000 0,062 0,56 9,0 . . X 
3 
3 

7 
8 

F 
F 

0,000 0,062 0,62 
0,000 0,062 1.38 

10,0 
22.0 . 0,013 

X 

3 9 F 0,000 0,062 1,87 30·.o 0,015 
3 10 C 0,062 0,500 1,13 2,3 0,091 
4 l1 F 0,000 0,125 1,00 8,0 0,032 
6 12 F 0,000 0,062 0,81 13,0 0,006 
7 13 r 0,000 0,062 0,81 13,0 0,007 
8 14 C 0,062 0, 187 0,69 3,7 0,021 
9 15 B 0,062 0,250 1,87 7,5 0,076 
9 16 F 0,000 0,062 0,62 10,0 0,006 
9 17 F 0,000 0,062 0,56 9,0 0,004 

10 18 F 0,000 0,062 0,31 s.o . 0,003 
10 19 F 0,000 0,062 0,62 10,0 0,005 

Total Mass (f'icosram)= 0,286 0,043 
Total Count = 9,. 6, 3, o. 1. 

~-------===--=-====-============================================================================== 



-----------------------------------------------------------------------------------------------

--------- ---------- --------- ----------- ----------- ----------- -------------------

---------

---------

----------

IIT RESEnRCH INSrITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMF'LE COllE: COl,545-079 TABLE PREPARATION DATE: .21-JUL-83 
=-======------------------==~=~=---==~==-=-===~========-===-~=================---------------===== 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Mass Averase 
Actual Concen, Concen, Averase Average Lensth 

ObJect ObJect ( N•.1nobe r (f'icosram Width Len!a!th To Width 
Structure TYPe Cour,t F'er Cu M) Per Cu M> (Micron> (Micron) Ratio 

Fiber ChrYsotile 5, 7179, 90,2 0,08 J: 0,03 0,98 J: 0,53 14, 00 .± 9, 14 
AmPhibole 6, 8615, 61,9 0,06 :.I: 0,00 0, 78 .:I: 0,36 12,50 .:I: 5,75 
Other 2, 2072, 0,06 J: 0,00 0,59 .i 0,04 9, 50 .± 0, 71 

All Fiber 13, 10665, 0,07 .:I: 0,02 0,83 ± 0,41 12,62 ± 6,64 

Bundle Chrysotile 1, 1436, 109,4 0,25 J: 0,00 1,87 ± 0,00 7,50 ± 0,00 
I\.) 

A111Phibole o. 0, 0,0 0,00 .:I: 0,00 0,00 ± 0,00 o.oo .:I: 0,00 
l.,J Other o. o. 0,00 .:I: 0,00 0,00 .:I: o.oo 0,00 ± 0,00 
CD ------ ---------

All [1undle 1. 1436, 0,25 .i 0,00 1 , 87 '.i O, 00 7,50 ..i 0,00 

Cluster ChrYsotile J, 4307, 211.4 0,33 .:I: 0,16 0,83 ± 0,25 2,71 ± 0,83 
AmPhibole o. o. 0,0 0,00 ..i 0,00 0,00 ..i 0,00 0,00 ± 0,00 
Other 2, 2872, 0,59 .t 0,04 0,94 l 0,44 1.,61 .i 0,86 

C'All Cluster ..,, 7179, 0,44 .i 0,18 0,87 .i 0,29 2,27 .:I: 0,94 

SamPle Collection and Preparation Data Grid Data. 

Air Volume = 1,00 Cu M Grid ID: 060883/D-5 
Deposit Area = 1,00 Sa Cm Individual Grid 0Penins = 0,000070 So Cno 
Ashed Area 1,00 Sa Cm Number of Grid 0Peninss = 10 
Redeposit Area= 1,00 So Cm Film Ma!a!nification = 20000 
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Ill RESEARCH INSTITUTE ~TRUCTURE ANALYSIS DATA: 
INDIVIDUAL OBJECT DATA TABLE CF=F I [c[f,, Ic=l•UNDLE, C=CLUSTER, M~MATRIX) 
TABLE PREPAkATION DATE: 21-JUL-83 
---- =====-----=====-=-=====-==-=-========----===--=----------------------=-----==-=-----------------
SAMPLE COicE: C06545-080 ·;.,<.v 

Size <Micron) Hass CPicosran,) 
Grd ------------------ --------------------- Not No 
0Pro ObJ Str Depth Width Lerosth Ratio ChrYsotile A111Phibole An,bi!:! Asbe Patt X-RaY 

---------- -----·---- ----- ---- ---- ----------------
1 1 C 0,125 0,375 0,94 2.s X 
1 2 F 0,000 0,062 0,56 9,0 0,004 
1 3 F 0,000 0,062 0,56 9,0 0,004 
1 4 F 0,000 0,062 0,31 5.0 0,002 
1 5 F 0,000 0.125 0,62 5,0 0,020 
1 6 F 0,000 0,062 0,50 8,0 0,004 
1 7 H 0,062 0,062 0,37 6,0 0,004 
2 8 F 0,000 0,062 0,69 11,0 0,005 
2 9 B 0,125 0,500 3,63 7,3 0,589 
2 10 F 0,000 0,062 0,44 7,0 0,003 
2 11 F 0,000 0,125 2,94 23,S 0,094 
2 12 F 0,000 0,062 0,50 8,0 0,004 
2 13 F 0,000 0,062 0,81 13,0 0,006 
2 14 F 0,000 0,062 0,69 11,0 0,005 
2 15 F 0,000 0,062 1,00 16,0 0,008 
2 16 F 0,000 0,062 1,19 19,0 0,009 
2 17 F 0,000 0,062 0,44 7,0 0,003 
2 18 F 0,000 0,062 1,75 28,0 . 0,016 
2 19 F 0,000 0,062 0,44 7,0 0,004 
3 20 F 0,000 0,062 0,87 14,0 . 0,008 
3 21 F 0,000 0,062 1,38 22,0 0,011 
3 22 F 0,000 0,062 1,44 23,0 0,011 
3 23 H 0,125 0,250 2,50 10,0 . X 
3 
3 

24 
25 

F 
F 

0,000 0,062 
0,000 0,062 

0,69 
0,62 

11,0 
10,0 

0,005 . . X 
4 26 F 0,000 0,062 0,50 8,0 0,004 
4 27 F 0,000 0,062 0,37 6,0 0,003 
4 28 r 0,000 0,062 0,56 9,0 0,004 
4 29 F 0,000 0,062 0,69 11.0 0,005 

======-==========================~==-------========---===--------------------===~---- -- - -- ------
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TA~LE ( F=F II<ER, r~=[,UNlltE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
-------------=-=-----------------============-=---------======---=-=--=---------=--- ----------------
SAMPLE CODE: C06545-080 

Size (Micron) Mass <Picosram) 
Grd ------------------ --------------------- Not No 
Qpr, ObJ Str DePth Width Ler,Sth Ratio Chr~sotile AmPhibole Ambis Asbe F'att x-r,a~ 

------ ----- ---------- -------------- ---- ---- -----------------
4 30 C 0,062 0,625 0,75 1,2 X 
4 31 F 0,000 0,062 1,13 18,0 0,009 
4 32 F 0,000 0,062 0,87 14,0 0,007 
4 33 C 0,062 0,937) 2, 19 2,3 0,333 
4 34 C 0,062 0,437 0,62 1,4 X 
4 35 F 0,000 0,062 0.25 4,0 0,002 
4 36 F 0,000 0,062 0,37 6,0 0,003 
4 37 ):I 0,125 0,312 10,63 34,0 1,079 
4 38 C 0,062 0,125 2, 19 17,5 0.044 
4 39 F 0,000 0,062 1,69 27,0 0,013 
4 40 C 0,062 0,625 1. 56 2.5 . X 
4 41 F 0,000 0,062 0,75 12,0 . X 
4 42 M 0,062 0,062 0,62 10,0 X 
4 43 F 0,000 0,062 1,63 26,0 0,013 
4 44 F 0,000 0,062 0,87 14,0 X 
4 45 C 0,062 0,250 0,62 ,., C' 

~•.J . . X 
4 46 F 0,000 0,062 1,31 21,0 0,010 
4 47 C 0,062 0,625 0,75 1,2 . X 
4 48 F 0,000 0,125 1,25 10,0 0,040 
4 49 f 0,000 0,062 0,50 8,0 0,004 
4 50 f 0,000 0,062 0,69 11.0 0,005 
4 51 F 0,000 0,062 1,81 29,0 0,014 
4 5~ f 0,000 0,062 0,44 7,0 0,003 
5 53 f 0,000 0,062 0,94 15,0 0,007 
5 54 M 0,062 0,062 0,50 8,0 X 
5 ~-c 

JJ f 0,000 0,062 3,56 57,0 0,028 
5 56 M 0,125 0,625 1,87 3,0 0,381 
5 57 H 0,062 0,125 1,94 15,5 0,039 
5 58 f 0,000 0,125 0,69 5,5 0,022 

--====--==================-==========================-==-====-------------------------------------



----------- ----- ---- ------------- ----------------

IIT kESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIDER, B=BUNDLE, C=CLUSTER, M=HATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
::~===;===--================:============================-=====~===============-----=--------------= 

SAMPLE CODE/ C06545-080 

Size (Micron) Mass <F'icosram) 
Grd ------------------ --------------------- Not No 
Qp,-, ObJ Str DePth Width Lensth Ratio Chr!lsotile An.Phi bole AmbiS Asbe f·att X-Ra!I 

5 59 F 0.000 0,062 0,56 9,0 0,004 
5 60 F 0,000 0,062 1,19 19,0 0,009 
5 61 F 0,000 0,062 0,44 7,0 0,003 
6 62 F 0,000 0,062 0,94 15,0 0,007 
6 63 F 0.000 0,062 0,50 8,0 0,005 
6 64 M 0,062 0,125 0,50 4,0 0,010 
6 65 F 0,000 0,062 0,62 10,0 0,005 
7 66 F 0.000 0,062 0,69 11,0 0,005

N 7 67 F 0,000 0,062 1,50 24,0 0,012~ 

7 68 F 0.000 0,062 1,87 30,0 0,015 
7 69 F 0,000 0,062 1,00 16,0 . X 
7 70 F 0,000 0,062 1,06 17,0 0,008 
8 71 F 0,000 0,062 1,31 21,0 0,010 
9 72 F 0.000 0,062 0,81 13,0 0,007 
9 73 C 0,125 0,187 1,19 6,3 . X 
9 74 F 0,000 0,062 0,75 12,0 0,006 
9 75 F 0,000 0,062 0,69 11,0 0,005 
9 76 C 0, 125 0,625 i 1,56 2.5 . X 
9 77 F 0.000 0,062 0,62 10,0 0,005 

10 78 M 0,062 0,062 0,62 10,0 0,006 
10 79 F 0,000 0,062 0,37 6,0 0,003 
10 80 F 0,000 0,062 0,37 6,0 0,003 

Total Hass (f'icosram)= 2,993 0,040 .,.Total Cour,t = 60, .., . 13, o. 2. 

~-- -- -=----·--========-==--==-======================~-==-======================================= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CO[IE: C06545-080 TABLE PREPARATION DATE: 21-JUL-83. 
=--------==-==========------=---========~==----------===~--==~==~~~===========~==================== 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Hass Average 
Actual Concen, Cancer,, Average Average Length 

ObJect ObJect <Number (f'ico~ram Width Len!:lth To Width 
Struct1Jre TYPe Co•.Jrot Per CY M) Per Cu.M) (Micron) (Micron) Ratio 
--------- ---------- ------ --------- ----------- ----------- ----------- -------------
Fit>er ChrYsotile 51. 79687, 791,4 0,07 i 0,02 0,92 :I: 0,64 13,88 :I: 9,28 

AnoPhit>ole 5, 7812, 62,9 0,06 :I: 0,00 0,87 .-¼: 0,52 14,00 :I: 8,40 
Other 4. 6250, 0,06 :I: 0,00 0,81 :I: 0,16 13,00 :I: 2,58 

---------
All Fiber 60, 93750, 0,07 :I: 0,02 0,91 :I: 0,60 13,83 :I: 8,84 

Bundle Chrysotile 2. 3125, 2606,5 0,41 .± 0,13 7, 13 :I:' 4, 95 20,63 .:1:18,92 
AmPhit>ole o. 0, o.o 0,00 .-¼: 0,00 0,00 .:I: 0,00 0,00 .:I: 0,00 
Other o. o. 0,00 .i 0,00 o.oo :I: 0,00 0,00 .:I: 0,00 

---------
All I•undle .., 

"-' 3125 • 0,41 .:I: 0, 13 7,13 .i 4,95 20,63 .:1:18,92 

Cluster Chr!,lsotile 2, 3125. 590,1 0,53 :i 0,57 2,19 .i 0,00 9,92 .:1:10,72 
AmPhibole o. o. o.o 0,00 .i 0,00 0,00 :I: 0,00 0,00 ± 0,00 
Other B, 12500, 0,47 .i 0,1B 1,00 .i 0,39 2,52 ~ 1,66 

------
All Cluster 10, 15625, 0,48 .i 0,25 1,24 ± 0,61 4,00 ± 4,96 

Matrix Chr!,lsotile 5, 7B12, 688,3 0,20 .:I: 0,24 1,06 .:I: 0, 78 7, 70 .:I: 5, 12 
AmPhibole o. o. 0,0 0,00 ± 0,00 0,00 .:I: 0,00 0,00 .:I: 0,00 
Other 3, 4687, 0,12 ± 0,11 1,21 .:I: 1,12 9,33 ± 1,15 

---------
All Matri:: 8, 12500, 0.17 .i 0,19 1, 12 .:I: 0 ,84 8,31 ± 4,01 

Sample Collection and Preparation Data Grid Data. 

Air Volume 1,00 C•.J M Grid ID: 060883/E-1 
Deposit Area :: 1,00 So Cn, Individ1Jal Grid OPening:: 0,000064 So Cm 
Ashed Area :: 1,00 So Cm Number of Grid 0Penin~s = 10 
RerJePosi t Area :: 1,00 So Cm Film Magnification 20000 



''( 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
=============================--===========================================---======-=======-==----
SAMPLE CODE: C06545-55 L. -;'?: 

Size Ohcror,> Mass <f'icosran,) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr~sotile AlllPhibole An.bis Asbe _ Patt X-Ra~ 

------ ----- ---------- ---------
1 1 F 0,000 0,062 1,25 20,0 . . X 
1 2 F 0,000 0,062 0,25 4,0 . . X 
1 3 F 0,000 0,062 1,38 22,0 0,011 
1 4 F 0,000 0,062 0,44 7,0 . . X 
1 5 F 0,000 0,062 1,25 20,0 0,010 
l 6 f 0,000 0,062 0,69 11.0 0,005 
1 7 B 0,062 0,125 3,50 28,0 0,071 

(\J 

""'w 
1 
1 

8 
9 

F 
f 

0,000 0,062 
0,000 0,062 

0,25 
0,94 

4,0 
15,0 

. 
0,007 

X 

l 10 B 0,062 0,125 5.62 45,0 0, 114 
1 11 f 0,000 0,062 0,62 10,0 0,005 
1 12 C 0,062 0,187 0,75 4,0 X 
1 13 B 0,187 0,250 3,88 15,5 0,472 
l 14 F 0,000 0,062 0,62 10,0 0,005 
1 15 F 0,000 0,062 1, 31 21.0 0,010 
1 16 C 0,062 0,375 3,44 9.2 0,209 
1 17 M 0,125 2,187 3,75 1,7 2,666 
1 18 B 0,062 0,250 3,75 15,0 0,152 
1 19 F 0,000 0,062 2.56 41,0 0,020 
l 20 M 0,062 0,062 0,62 10,0 0,006 
1 21 F 0,000 0,062 0,25 4,0 0,002 
1 22 C 0,062 0,125 0,37 3,0 0,008 
1 
1 

23 
24 

C 
F 

0,062 0,312 
0,000 0,062 

0,31 
0,50 

1,0 
8,0 

. 
0,004 

• X 

1 25 M 0,062 0,312 0,62 2,0 . X 
1 26 F 0,000 0,062 0,62 10,0 0,005 
1 27 F 0.000 0,062 0,62 10,0 0,005 
1 28 F 0,000 0,062 0,56 9,0 0,004 
1 29 F 0,000 0,125 2.25 18,0 0,072 

--=====--------=======================~=========================================================== 



---------- --------- ---------------------- ----- ----- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TA~LE (f"-FiliER, B=BUNf•LE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
======================================================~======================================~==== 
SAMPLE CODE: C06545-55 

Size (Micron> Hass (f'icosrand 
Grd ------------------ --------------------- Not - No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!Jsotile An.Phibole An,biS Asbe Patt X-li:a!J 

1 30 F 0,000 0,062 0,37 6,0 . . . X 
1 31 F 0,000 0,062 0,31 5,0 0,002 
1 32 F 0,000 0,062 0,56 9,0 0,004 
1 33 F 0,000 0,062 0,62 10,0 0,005 
1 34 F 0,000 0,062 0,87 14,0 0,007 
1 35 F 0,000 0,187 1,06 5,7 X 
1 36 C 0,062 0,437 0,62 1.4 0,044 
1 37 F 0,000 0,062 1,00 16,0 .0,008 

[\,) 2 38 F 0,000 0, 125 1,19 9,5 0,038 
2 39 F 0,000 0, 125 · 1,13 9,0 0,036"'" "'" 2 40 (I 0,062 0,187 4,06 21.7 0,124 
2 41 F 0,000 0,062 2, 19 35,0 0,017 
2 42 C 0,062 1,250 1,87 1, 5 0,381 
2 43 [I 0,062 0,125 3,00 24,0 0,061 
2 44 F 0,000 0,062 1,87 30,0 0,015 
2 45 H 0,062 0,062 0,75 12,0 0,008 
2 46 H 0,062 0,187 0,62 3,3 0,019 
2 47 F 0,000 0,062 0,56 9,0 . . X 
2 48 (I 0,062 0,125 1,56 12,5 0,032 
3 49 F 0,000 0,062 0,87 14,0 0,007 
3 50 F 0,000 0,062 0,37 6,0 . . X 
3 51 F 0,000 0,062 0,25 4,0 0,002 
3 52 (I 0,062 0,312 1,25 4,0 X 
3 53 F 0,000 0,062 0,31 5,0 0,002 
3 54 (I 0,125 0,625 1,25 2,0 . X 
3 &CC- C 0,062 0,625 0,62 1,0 . X..,.., 
3 56 F 0,000 0,062 1,56 25,0 X 
3 57 C 0,062 0,125 0,62 5,0 . X 
4 58 C 0,062 0,625 0,94 1,5 . . X 

=======================================================~============================~============= 



Iv 
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I IT RE~EARCII INSTITUTE STRUCTURE ANALYSIS [IATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUN[1LE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
======================================~===============================~=========================== 
SAMPLE CODE: C06545-55 

Size <Hicrord Hass <Picogram) 
Grd ------------------ --------------------- Not No 
0Pn Obj Str [lePth Width Length Ratio ·Chr~sotile AIIIPhibole An.bis Asbe Patt X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
4 59 [I 0,062 0,187 2,00 10,7 0,061 
4 60 F 0,000 0,125 3,44 27,5 0,110 
4 61 F 0,000 0,062 0,62 10,0 0,005 
4 62 F 0,000 0,062 0,37 6,0 0,003 
4 63 F 0,000 0,062 1, 31 21.0 0,010 
4 64 F 0,000 0,062 1,00 16,0 0,008 
4 65 C 0,062 0,312 1,25 4,0 0,063 
4 66 F 0,000 0,062 0,56 9,0 0,004 
4 67 F 0,000 0,062 0,44 7,0 0;003 
4 68 [I 0,062 0,125 5,31 42,5 0,108 
4 
4 

69 
70 

C 
F 

0,062 1,250 
0,000 0,062 

1,56 
0,31 

1,2 
5,0 

0,317 . . X 
4 71 [I 0,062 0,250 2,94 11,8 0,119 
4 72 F 0,000 0,062 0,69 11,0 0,005 
5 73 F 0,000 0,062 0,44 7,0 0,003 
s 74 F 0,000 0,062 0,62 10.0 0,005 
6 75 F 0,000 0,062 0,50 8,0 0,004 
6 76 B 0,062 0,250 0,94 3,7 0,038 
6 77 F 0,000 0,062 0,07 14,0 0,007 
6 78 F 0,000 0,062 0,25 4,0 0,002 
6 79 F 0,000 0,062 0,37 6,0 0,003 
6 BO F 0,000 0,062 0,25 4,0 . . X 
6 81 F 0,000 0,062 6,38 102,0 0,051 
6 82 C 0,062 1,250 1,87 1,5 . X 
6 83 C 0,062 0,107 0,81 4,3 X 
6 84 C 0,062 0,107 0,62 3,3 . X 
6 85 F 0,000 0,062 2, 19 35,0 0,017 
6 86 F 0,000 0,062 1,75 20.0 0,014 
6 07 F 0,000 0,062 1,50 24,0 0,012 

=------=====---=============-=======--===========-=--=-------====-=-=====-----------====---====---
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JIT RESEARCH INSTITUTE STRUCTUkE ANALYSIS DATA 
lNDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
========================================--====-=-==-----==-=-=--=-==---==-=--------- .. --- - .. - ---
SAMPLE CODE: C06545-55 

Size (Micron) Hass (f'icosram) 
Grd ------------------ --------------------- Not .No 
0Pn ObJ Str Depth Width Len!lth Ratio Chr~sotile AmPhibole Ambis Asbe Patt X-Ra!I 

------ ----- ---------- --------- ----- ---- ---- ----------------
6 88 F 0,000 0,062 1.25 20,0 0,010 
6 89 F 0,000 0,062 1,50 24,0 0,012 
7 90 F 0,000 0,062 0,62 10,0 0,005 
7 91 F 0,000 0,062 0,69 11,0 0,005 
7 
7 

92 
93 

C 
C 

0,062 0,125 
0,062 0,375 

1.38 
0,62 

11,0 
1,7 

0,028 . . X --. 
7 94 F 0,000 0,062 1,50 24,0 0,012 
7 
7 

95 
96 

F 
El 

0,000 0,062 
0,062 0,187 

1,00 
1.25 

16,0 
6,7 

0,008 . . X 
7 97 F 0,000 0,062 1.75 28,0 0,014 
7 90 F 0,000 0,062 0,50 8,0 0,004 
7 99 F 0,000 0,062 0,62 10,0 0,005 
7 100 F 0,000 0,062 2,00 32,0 0,016 
7 101 C 0,062 0,125 1,87 15,0 0,038 
7 102 F 0,000 0,062 0,87 14,0 0,007 
7 103 F 0,000 0,062 0,62 10,0 0,005 
7 104 F 0,000 0,062 0,56 9,0 0,004 
7 105 F 0,000 0,062 2,75 44,0 0,022 
7 106 C 0,062 0,375 2,50 6,7 0,152 
7 107 C 0,062 0,750 1,25 1,7 0, 152 
7 108 F 0,000 0,062 1,25 20,0 0,010 
7 109 C 0,062 0,625 1.87 3,0 0, 190 
7 110 F 0,000 0,062 0,87 14,0 0,007 
7 111 F 0,000 0,062 0,69 11,0 0,005 
7 112 F 0,000 0,062 1.50 24,0 0,012 

Total Hass (f'icosram)= 6,380 0,000 
Total Count = 88, o. 19, 1, 4. 

-==========-=-==-====-===========================~=================~============================== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-55 TABLE PREPARATION DATE: .25-JUN-83 
-==========---=--======----==-=--==-=-===-==-=--===========~==-=======------=-===--==------=--=--=-
Aerosol Object Count And Calculated ObJect Mass Characteristics 

Number Mass Average 
Actual Concen, Concen, Averase Average '. .L ensth 

ObJect ObJect <Number ( f'i cos ran, Width l.ensth To Width 
Structure T!iPe Count f'er Cu M> Per Cu M) (Micron) (Micron> Ratio 
--------- ---------- ------ --------- ----------- ----------- ----------- -------------
fiber Chr!alsotile I 62, 127112, 1525,0 0,07 :1: 0,02 1,12 .t 0,96 16,84 ±14,46 

AmPhibole 0, o. 0,0 0,00 :i 0,00 0,00 .i 0,00 0,00 .i 0,00 
Other 11. 22552, 0,07 :I: 0,04 0,61 :I: 0,46 8,70 :I: 7,07 

------ ---------
All Fiber 73, 149664, 0,07 :I: 0,02 1,04 f 0,92 15, 61 ±13, 88 

Bundle Chr!alsotile 11, 22552. 2773,3 0,18 :I: 0,06 3,32:1:.1.45 20,94 :1:13, 13 
AmPhibole 0, o. 0,0 0,00 :I: 0,00 0,00 i o.oo 0,00 :I: 0,00 
Other 3, 6151, 0,37 :I: 0,23 1,25 :I: 0,00 4,22 :I: 2,34 

---------
All Bundle 14, 28703, 0,22 :I: 0, 13 2,88 :I: 1,55 17,36 ±13,57 

Cluster Chr!alSOtile 11, 22552, 3248,3 0 ,52 J: 0 ,41 1,64:iO,B5 5,24 :I: 4,63 
An,Phibole 0, o. o.o 0,00 :I: 0,00 0,00 :i 0,00 0,00 .:t: o.oo 
Other 9, 18452, 0,43 .:t: 0,36 0,80 :I: 0,44 2,59 :I: 1,57 

------ ---------
All Cluster 20, 41004, 0,48 :I: 0,38 1,26 :I: 0,80 4,05 :I: 3,76 

Matrix Chr!oiSOtile 4, 8201, 5533,5 0,62 :1: 1,04 1, 44 :I: 1,54 6,76 :I: 5,01 
A111Phibole 0, o. 0,0 0,00 :.1: 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 1, 2050. 0,31 :I: 0,00 0,62 :i 0,00 2,00 :I: 0,00 

------ ---------
All Natri>< 5, 10251, 0,56 .¼ 0,91 1,27 .¼ 1,38 5,81 .¼ 4,83 

SamPle Collection and PreParation Data Grid Data 

Air Volume = 1,00 Cu M Grid III: 052182/D-9 
Deposit Area = 1,00 So Cn, Individual Grid Qpenins = 0,000070 So Cm_ 
Ashed Area = 1,00 So C111 Number of Grid 0Peninss = 7 
li:edePosit Area= 1.00 so err, Film M~sntfication = 20000 



N 
.i,. 
0) 

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL ODJECT DATA TABLE CF=FIBER, B=~UNDLE, C=C~USTER, H=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-03 
============--------------=-----=-=--------===---=-=-=------------=----------------------=-=----·-
SAMPLE CODE: C06545-S6 'l. (u -L 

Size (Micron) Hass <Picosram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Length Ratio Chr"'sotile An.Phi bole An.big Asbe Patt X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 f 0,000 0,062 0,56 9,0 0,004 
1 
1 

2 
3 

f 
C 

0,000 0,062 
0,062 1,250 

0,81 
1,87 

13,0
1.s 

0,006 
0,381 

1 4 F 0,000 0,062 0,44 7,0 0,003 
1 5 f 0,000 0,062 0,31 5,0 . . X 
1 6 f 0,000 0,062 0,94 15,0 0,007 
1 7 f 0,000 0,062 0,94 15,0 0,007 
1 8 f 0,000 0,062 0,62 10,0 0,005 
1 9 F 0,000 0,062 0,62 10,0 0,005 
l 10 C 0,062 1,250 2,50 2,0 0,508 
1 11 f 0,000 0,062 4,69 75,0 0,037 
1 12 C 0,062 0,187 0,81 4,3 0,025 
1 13 f 0,000 0,062 0,56 9,0 0,004 
l 1-4 F 0,000 0,062 0,87 14,0 0,007 
1 15 f 0,000 0,062 0,25 4,0 0,002 
1 16 f 0,000 0,062 0,44 7,0 0,003 
1 17 f 0,000 0,062 1,06 17,0 . . . . X 
l 18 f 0,000 0,062 0,87 14,0 0,007 
1 19 f 0,000 0,062 0,56 9,0 0,004 
1 20 M 0,062 0,062 0,81 13,0 0,008 
2 21 f 0,000 0,062 0,62 10,0 0,005 
2 22 f 0,000 0,125 1,56 12,5 0,050 
2 23 f 0,000 0,062 0,94 15,0 0,007 
2 24 f 0,000 0,062 0,50 8,0 0,004 
2 25 f 0,000 0,062 1,44 23,0 0,011 
2 26 f 0,000 0,062 0,31 s.o 0,002 
2 27 F 0,000 0,062 0,62 10,0 0,005 
2 28 B 0,062 0,125 1,25 10,0 0,025 
2 29 f 0,000 0,062 0,69 11,0 0,005 

---------=---=-==-===-===========-==-==--=====-=====-==-==-====-=-=------------ -- ------- ------ ---
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Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=llUNI•LE, C=CLUSTEr,, M=MATRIX> 
TABLE f'REPARA T ION I•ATE: 2!,-JUN-83 
===-=--==========-===-=======-===============-==---=============================================== 

SAMPLE CODE: C06545-56 

Size (Hicror1) Mass (f'icosran,> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!alsotile AnoPhibole Ambia Asbe f'att X-Ra!al 

---------- --------- ----- ---- ---- ----------------
2 30 F 0,000 0,062 1,25 20,0 0,010 
2 31 F 0,000 0,062 0,56 9,0 0,004 
2 32 F 0,000 0,062 0,75 12,0 0,006 
2 33 f 0,000 0,062 1,19 19,0 0,009 
2 34 F 0,000 0,125 1,31 10,5 0,042 
2 35 C 0,062 0,187 0,94 5,0 0,029 
2 36 F 0,000 0,062 0,25 4,0 0,002 
2 37 F 0,000 0,062 2,56 41.0 0,020 
2 38 B 0,125 0,437 1,69 3,9 . X 
2 39 11 0,062 0,125 0,94 7,S 0,019 
2 40 C 0,125 0,625 1,56 'l C"

.:..•J 0,317 
3 41 f 0,000 0,125 0,62 5.0 X 
3 42 f 0,000 0,062 0,37 6,0 0,003 
4 43 F 0,000 0,062 0,50 8,0 0,004 
4 
4 

44 
45 

F 0,000 0,062 0,44 
F 0,000 0,062 0,62 

7,0 
10,0 

. 0,004 . 0,006 
4 46 F 0,000 0,062 1,63 26,0 0,013 
5 47 C 0,062 0,125 1,06 8,5 0,022 
5 48 F 0,000 0,062 0,75 12,0 0,006 
5 49 F 0,000 0,062 0,81 13,0 0,006 
5 50 C 0,062 0,625 0,62 1,0 . X 
5 51 F 0,000 0,062 0,37 6,0 0,003 
5 5:? F 0,000 0,187 1,75 9,3 0, 126 
5 53 II 0,062 0.125 0,75 6,0 . X 
5 54 F 0,000 0,062 0,94 15,0 0,007 
5 55 F 0,000 0,125 0,75 6,0 0,024 
5 :,6 F 0,000 0,062 0,37 6,0 0,003 
5 57 C 0,062 0,250 0,50 2,0 X 
,:., 58 F 0,000 0,062 2, 13 34,0 0,017 

-===---========---===========-=================================================================~== 



N 
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Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL ODJECT DATA TADLE <F~FIDER, D=DUNDLE, C=CLUS1ER, M=MATRIX> 
TADLE PREPARATION DATE: 25-JUN-83 
==================~--=---================-----=--------==---=--==----------------------- ---------
SAMPLE CUDE: C06545-56 

Size (Micron> Mass (f'icosran,) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio Chr!Jsotile AmPhibole Ambi.s Asbe , Patt X-Ra':I 

------ ----- ---------- --------- ----- ---- ---- ----------------
5 59 M 0,062 0,125 0,62 5,0 . . X 
6 60 F 0,000 0,062 0,44 7,0 0,003 
6 61 F 0,000 0,062 0,62 10,0 0,005 
6 62 F 0,000 0,062 1,81 29,0 0,0H 
6 63 F 0,000 0,062 0,31 5,0 0,002 
6 64 H 0,062 0,187 0,87 4,7 0,027 
6 65 C 0,062 0,625 1,25 2,0 . . X 
6 66 C 0,062 0,125 0,62 s.o . X 
6 67 M 0,062 0,187 0,62 3,3 0,019 
6 68 H 0,062 0,125 0,62 5,0 0,013 
6 69 F 0,000 0,062 0,25 4,0 . X 
6 
6 

70 
71 

F 
C 

0,000 0,062 
0,062 0,125 

0,37 
0,94 

6,0 
1.s 

0,003 
0,019 

6 72 F 0,000 0,062 0,62 10,0 0,005 
6 73 C 0,062 0,312 1 ,25 4,0 . X 
6 74 F 0,000 0,062 0,50 8,0 0,004 
6 75 F 0,000 0,125 0,62 5,0 0,020 
6 76 F 0,000 0,062 0,50 8,0 0,004 
6 77 C 0,062 0,250 1,56 6,2 0,063 
6 78 F 0.000 0,062 0,94 15,0 0,007 
6 79 C 0,125 1,250 1,56 1.2 . . X 
7 80 D 0,062 0,250 2,38 9,S 0,096 
7 81 C 0, 125 1,875 1,87 1,0 1,143 
7 82 C 0,125 1,875 2,50 1,3 1,523 
7 83 H 0,062 0,250 0,62 2,5 0,025 
7 84 C 0,062 0,375 0,94 2,5 . . X 
7 BS F 0.000 0,062 0,37 6,0 0,003 
7 86 F 0,000 0,062 0,62 10,0 0,005 
7 07 F 0,000 0,062 0,94 15,0 0,007 

-----------------------------===--==--==--=====-==-=---======--==--====--====-======--==-=-=-------



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, B=[cUN[tlE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
============================================~====================================================~ 
SAMF'LE CODE: C06545-56 

Size (Micron) Mass (Pic0Sra111) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio ChrYsotile AmPhibole Ambis Asbe F'att X-RaY 

------ ----- ---------- --------- ----- -•4-- ---- ----------------
7 88 F 0,000 0,062 0,50 8,0 . . X 
7 89 F 0,000 0,062 0,62 10,0 0,005 
7 90 M 0,062 0,062 0,75 12,0 0,008 
7 91 M 0,062 0,625 0,62 1,0 0,063 
7 92 F 0,000 0,062 0,62 10,0 0,005 
7 93 F 0,000 0,062 0,94 15,0 0,007 
7 94 F 0,000 0,062 0,62 10,0 0,005 
7 95 F 0,000 0,062 2,31 37,0 0,018

Iv 
U1 7 96 F 0,000 0,062 1,75 28,0 0,014 

7 97 F 0,000 0,062 1,06 17,0 0,008 
7 98 F 0,000 0,062 0,94 15,0 0,007 
7 99 M 0,062 0,062 0,75 12,0 . X 
7 100 F 0,000 0,062 0,75 12,0 0,006 
7 101 F 0,000 0,062 0,44 7,0 0,003 
7 102 F 0,000 0,062 1,06 17,0 0,008 

Total Hass Cf'icosram>= 5,007 0,012 
Total Count = 83, 3, 14, 1. 1. 

-----------------------------------------===-==================================================== 



-------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-56 TABLE PREPARATION DATE: .25-JUN-83. 

Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Mass Averase 
Actual Concen, Concen, Averase Averase Ler,sth 

ObJect ObJect (Number (Pi cos ram Width Lensth To Width 
Structure T!ll"e Count Per Cu M) Per Cu M) (Micron> <Micron) Ratio 

fiber Chr!lsotile 63, 127551, 1363,6 0,07 :i 0,02 0,92 ± 0,70 13,81 ±11,00 
An,r-hibole 3, 6074. 24,5 0,06 ± 0,00 0,44 ± 0,19 7,00 i 3,00 

COther ., ' 10123, 0,08 :i 0,03 0,55 ± 0,32 7,80 i 5,36 

All fiber 71, 143748, 0,07 :i 0,02 0,87 ± 0,67 13,10 ±10,63 

Bundle Chr!lsotile 2, 4049, 246,8 0,19 ± 0,09 1,81 :i 0,80 9,75 i 0,35 

I\J Amr-hi bole 0, o. o.o 0,00 :i 0,00 o.oo ± o.oo 0,00 ± 0,00 
lJ1 Other 2, ·4049, 0,28 ± 0,22 1, 22 :l O,66 4,93 ± 1,52 
I\J 

All Bundle 4, 8098, 0,23 :i 0,15 1,52 :l 0,69 7,34 i 2,93 

Cluster Chr!lsotile 10, 20246, 8158,2 0,77 ± 0,72 1,56 ± 0,63 3,99 ± 2,73 
Aml"hibole o. o. 0,0 0,00 :i 0,00 0,00 ± 0,00 0,00 i 0,00 
Other 7, 14172, 0,51 ± 0,38 0,96 i 0,40 2,54 J: 1,46 

All Cluster 17, 34419, 0,67 :i 0,60 1,32 ± 0,61 3,39 J: 2,36 

Matrix Chr!lsotile 8, 16197, 368,B 0,20 ± 0,18 0,73 :l 0,13 6,13 ± 4,38 
Amr-hi bole o. o. 0,0 0,00 :i 0,00 0,00 ± 0,00 0,00 ± 0,00 
Other 2, 4049, 0,09 :i 0,04 0,69 ± 0,09 8,50 ± 4,95 

All Matrix 10, 20246, 0,18 ± 0,17 0, 73 i O, 12 6,60 i 4,32 

Saml"le Collection and Prel"aration Data Grid Data 

Air Volume 1,00 Cu M Grid ID: 052182/D-10 
DePosit Area = 1,00 So Cm Individual Grid Ol"enins 0,000071 So Cm 
Ashed Area 1,00 So Cn, Number of Grid Qpeninss 7 
Reder-osit Area 1,00 Sa Cm film Masnification 20000 



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
·~-~---------------------------------·--------------------------------------------------------------

' ,.,, (~SAMPLE CODE: C06545-57 j,-

Size (Micron) Mass (f'icosram) 
Grd ------------------ --------------------- Not No 
Opr, ObJ Str Depth Width Lero~th Ratio ChrYsotile Am,-hibole Ambis Asbe .. Patt X-RaY 

1 1 F 0,000 0,062 0,31 s.o 0,002 
1 2 F 0,000 0,062 0,44 7,0 . . . X 
1 3 F 0,000 0,062 0,62 10,0 . . X 
1 4 C 0,062 0,250 2,00 8,0 0,081 
1 5 F 0,000 0,062 0,62 10.0 0,005 
1 6 F 0,000 0,062 0,44 7,0 0,003 
1 7 F 0,000 0,062 2,38 38,0 0,019 

l\J 1 8 F 0,000 0,062 1,56 25,0 0,012 
u, 1 9 F 0,000 0,062 0,56 9,0 0,004 
w 1 10 F 0,000 0,062 0,62 10,0 0,005 

1 11 F 0,000 0,062 0,31 s.o . . X 
1 12 F 0,000 0,062 0,44 7,0 0,003 
1 13 C 0,062 0,250 0,62 2,5 0,025 
1 14 C 0,062 0,375 0,75 2,0 0,046 
1 15 F 0,000 0,125 1,31 10,5 0,042 
1 16 F 0,000 0,062 3.19 51.0 0,025 
1 17 C 0,062 0,187 0,94 5.0 . X 
1 18 F 0,000 0,062 1,25 20.0 0,010 
1 19 F 0,000 0,062 2.25 36,0 0,018 
1 20 F 0,000 0,062 1,50 24,0 0,012 
1 21 F 0,000 0,062 0,81 13,0 0,006 
1 22 F 0,000 0,062 0,69 11,0 0,005 
l 23 F 0,000 0,062 0,62 10,0 0,005 
1 24 f 0,000 0,062 1,13 18,0 0,009 
1 25 F 0,000 0,062 1,06 17,0 0,008 
1 26 f 0,000 0,062 0,62 10,0 0,005 
1 27 F 0,000 0,062 1,87 30,0 0,015 
1 28 I< 0.125 0.250 2, 19 8,7 0,178 
1 29 C 0,062 0,187 1. 19 6,3 o,·o36 

-------=-====---====-=-======-=================~-==================-=====--========---=------=----



tv 
U1 
,i,. 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PRErARATION DATE: 25-JUN-83 
=========~======---====================---===---------=======----=========--===---------=---------
SAMPLE CODE: C06545-57 

Size <Micron) Mass (f'icogran,> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Length Ratio Chr~sotile An,Phibole An.bis Asbe Patt X-Ra"' 

---------- --------- ----- ---- ---- ----------------
1 30 C 0,062 0,375 0,62 1,7 0,038 
1 31 F 0,000 0,062 1,19 19,0 0,009 
1 32 C 0,062 0,312 0,87 2,8 0,044 
1 33 F 0,000 0,062 1,94 31.0 0,015 
1 34 F 0,000 0,062 0,31 5,0 0,002 
1 
1 

35 
36 

F 0,000 0.062 1.56 
[I 0,125 0,750 2,81 

25,0 
3,7 

0,012 . . X 
1 37 F 0,000 0,062 2,81 45,0 0,022 
1 38 C 0,062 0,250 0,56 2,3 . X 
1 39 F 0,000 0,062 1,63 26,0 0,013 
1 
1 

40 
41 

B 0,125 0,187 2, 19 
(I 0,125 0,312 2,38 

11, 7 
7,6 

. . X 
X 

2 42 F 0,000 0,062 0,31 5,0 0,002 
2 43 F 0,000 0,06;! 0,37 6,0 0,003 
2 44 F 0,000 0,062 0,44 7,0 0,003 
2 45 F 0,000 0,062 0,62 10.0 0,005 
2 46 F 0,000 0,062 0,94 15,0 0,007 
2 47 F 0,000 0,062 0,37 6,0 0,003 
2 48 F 0,000 0,062 1,25 20,0 0.010 
2 49 F 0,000 0,062 0,69 11.0 0,005 
2 50 F 0,000 0,062 0,62 10,0 0,005 
2 51 M 0,062 0,125 0,62 5,0 0,013 
2 52 F 0,000 0,062 0,94 15,0 0,007 
2 53 F 0,000 0,062 0,94 15,0 0,007 
2 54 F 0,000 0,062 0,62 10.0 0,005 
2 55 F 0,000 0,062 0,31 5,0 0,002 
2 56 F 0,000 0,062 1,13 18,0 0,009 
2 57 F 0,000 0,062 0,50 8,0 0,004 
2 58 (I 0,062 0,125 1,56 12,5 0,032 

------------------------------=====================--====--==-=--=====================-=========== 



IV 
u, 
u, 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
===============================================~===============================-=-----==-==----==-

SAMPLE CODE: C06545-57 

Size <Micron> Mass (f'icosrano> 
Grd ------------------ --------------------- Not . No 
Qpr, ObJ Str DePth Width Lensth Ratio Chrysotile AnoPhibole Anibis Asbe Patt X-RaY 

---------- --------- ----- ---- ---- ----------------
2 59 F 0,000 0,062 2,75 44,0 0,022 
2 60 F 0,000 0,062 1,56 25,0 0,012 
2 
2 

61 
62 

F 0,000 0,062 0,44 
F 0,000 0,062 0,56 

7,0 
9,0 

0,003 . . X 
2 63 F 0,000 0,062 0,50 8,0 0,004 
2 64 F 0,000 0,125 0,75 6,0 0,024 
2 65 F 0,000 0,062 1. 19 19,0 0,009 
2 66 C 0,062 0,250 1. 13 4,5 . X 
3 67 F 0,000 0,062 0,62 10,0 0,005 
3 
3 

68 
69 

F 0,000 0,062 0,69 
F 0,000 0,062 3.25 

11,0 
s2.o 

0,005 
0,026 

3 70 C 0,062 0,312 1,87 6,0 0,095 
3 71 F 0,000 0,062 0,37 6,0 0,003 
3 72 F 0,000 0,062 0,75 12,0 0,006 
3 73 F 0,000 0,062 0,62 10,0 0,005 
3 74 F 0,000 0,062 1,25 20.0 0,010 
3 75 F 0,000 0,062 1.25 20.0 0,010 
3 76 F o.oo·o 0,062 0,25 4,0 0.002 
3 77 F 0,000 0,062 0,25 4,0 . . X 
3 78 F 0,000 0,062 0,56 9,0 0,004 
J 79 F 0,000 0,125 1,13 9,0 0,036 
3 80 F 0,000 0,062 0,87 14,0 0,007 
3 01 F 0,000 0,062 0,62 10,0 0,005 
3 82 F 0,000 0,062 0,94 15,0 0,007 
3 83 F 0,000 0,062 0,31 5,0 0,002 
3 84 F 0,000 0,062 2,75 44,0 0,022 
3 85 F 0,000 0,125 2,00 16,0 0,064 
J 86 C 0,06:::' 0,312 1,75 5,6 0,089 
3 87 C 0,062 0,12~ 1.38 11,0 0,028 

. - ------=-=------=--=-----=====-==-================--=============================~============== 



t'v 
V, 
0\ 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
----------------------=-------=-------===-==-==--------------==============-====---=============--
SAMPLE CODE: C06545-57 

Size (Microro) Mass (f•ico!:lram) 
Grd ------------------ --------------------- tlot No 
0P~ ObJ Str DePth Width Length Ratio Chr!ai~otile AmF-hibole An.bis Asbe Patt X-Ra!ai 

------ ----- ---------- --------- ----- ---- ---- ----------------
3 88 F 0,000 0,062 3,81 61,0 0,030 
3 09 F 0,000 0,062 1,31 21.0 0,010 
3 90 M 0,062 0,125 0,50 4,0 . X 
3 91 F 0,000 0,062 0,94 15,0 0,007 
3 92 M 0,062 0,062 0,62 10,0 . X 
3 93 F 0,000 0,062 1,19 19,0 0,009 
3 94 F 0,000 0,062 2,81 45,0 0,022 
3 
3 

95 
96 

M 
F 

0,062 0,062 1,06 
0,000 0,062 0,37 

17,0 
6 .o 

0,011 . . X 
3 97 F 0,000 0,062 0,94 15,0 0,007 
3 98 F 0,000 0,125 0,75 6,0 0,024 
3 
3 

99 
100 

C 
C 

0,062 0,187 1,56 
0,125 0,625 1,87 

8,3 
3,0 

0,048 . . X 
3 101 F 0,000 0,062 0,75 12,0 0,006 
3 102 F 0,000 0, 125 0,81 6.5 0,026 
3 103 F 0,000 0,125 0,50 4,0 0,016 
3 104 It 0,062 0,125 0,44 3.5 . X 
3 105 F 0,000 0,062 1,25 20,0 0,010 
3 106 C 0,062 0,312 0,75 2,4 . X 
3 107 C 0,062 0, 187 1,87 10,0 0,057 
3 108 F 0,000 0,062 0,69 11,0 0,005 
3 109 F 0,000 0,062 0,62 10,0 0,005 
3 110 F 0,000 0,062 0,31 5,0 0.002 
3 111 F 0,000 0,062 0,37 6,0 0,003 
3 112 F 0,000 0,062 2,31 37,0 0,018 
3 113 F 0,000 0,062 3,56 57,0 0,028 
3 114 F 0,000 0,062 0,62 10,0 0,005 
3 115 F 0,000 0,062 1,06 17,0 0,008 . 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA! 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 25-JUN-83. 
~·---=~- - --- ----- - -----========================================-=====-----
SAMPLE CODE: C06545-57 

Size (Micron) Hass (F'icoSram) 
Grd Not No 
0Pn ObJ Str Depth Width Lensth Ratio Chr!isotile A111Phibole Ambig Asbe Patt X-Ra!i 

Total Hass (Picosram)= 1.735 0,000 
Total Count 98, o. 13, 4, o. 

l'v 
Ul 
-..J 

================================================================================================== 



-------------------------------------- ---- -------------------------------------------------------------

--------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-57 TABLE PREPARATION [IATE: 25-JUN-83, 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Number Hass Averase 
Actual Concen, Concen, Averase Avera!te Ler,!tth 

ObJect ObJect <Number <Pico!tram Width Lensth To Width 
Structure T!a!Pe Count Per Cu M> Per Cu M) (Micron) (Micron) Ratio 

Fiber Chr!alsotile 83, 380246, 4186,4 0,07 ± 0.02 1, 12 .:I: 0,82 17,19 ±13,33 
AmPhibole o. o. o.o 0,00 J- 0,00 0,00 :J: 0,00 0,00 .:I: 0,00 
Other 6, 27488, 0,06 J: o.oo 0,43 :J: 0,14 6,83 .:I: 2,32 

All Fiber 89, 407733, 0,07 .:I: 0,02 1,07 :J: 0,82 16,49 ±13, 14 

81.Jndle Chrysotile 2, 9163, 959,7 0,19 .:1: 0,09 1,87 .:i 0,44 10,63 .:I: 2,65 
l'v An.Phi bole o. o. 0,0 0,00 :I: 0,00 o.oo ± 0,00 0,00 :J: 0,00 
l]l Other 4, 18325, 0,34 :I: 0,28 1, 95 .:I: 1,04 6,63 :J: 3,85CX) 

All Bundle 6, 27488. 0,29 .:I: 0,24 1,93 ± 0,83 7,96 .:I: 3,81 

Cluster ChrYsotile 11, 50394, 2692,8 0,26 J: 0,08 1,32 :J: 0,53 5,84 .:I: 3,28 
AmPhibole o. o. o.o 0,00 .:1: 0,00 0,00 .:I: 0,00 o.oo ± 0,00 
Other 5, 22906, 0,32 .:I: 0,17 1,05 :I: 0,51 3,43 :J: 1,25 

All Cluster 16, 73300, 0,28 ± 0,12 1,23 .:I: 0,52 5,09 ± 2,99 

Matrix Chrysotile 2, 9163, 107,6 0,09 ± 0,04 0,84 .:I: 0,31 11,00 ± 8,49 
AmPhibole o. o. 0,0 0,00 ± 0,00 0,00 .:I: 0,00 0, 00 .:I: 0 ,00 
Other 2, 9163, 0,09 .:1: 0,04 0,56 .:I: 0,09 7,00 ± 4,24 

All Matri:{ 4. 18325, 0,09 ± 0,04 0,70 .:I: 0,25 9,00 .:I: 5,94 

Sample Collection and PreParation Data Grid Data 

Air Volume 1,00 Cu M Grid ID: 052182/E-6 
[leposit Area = 1,00 So Cm Individual Grid 0Penin!t = 0,000073 So cir, 
Ashed Area 1,00 So Cm Number of Grid 0Peninss 3 
RedePosit Area 1,00 Sa Cm Film MaSnification 20000 



I\J 
l11 
\.0 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
~=~====-============---==------==================-----======-=c====--===-----====------------- --- . 
SAMPLE CODE: C06545-58 1--1 () 

Grd
• Pn 

Size Oheron) 
------------------

0bJ Str DePth Width Lensth Ratio 

Mass (f'icosram> 
---------------------
Chr!aisotile AmF-hibole An,bis 

Not 
Asbe 

No 
Patt X-Ra~ 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 F 0,000 0,062 1,13 18,0 0,009 
1 2 F 0,000 0,062 0,37 6,0 0,003 
1 
1 

3 
4 

F 
(I 

0,000 0,062 
0,187 0,375 

1.31 
3,00 

21.0 
8,0 

0,010 . X 
1 5 F 0,000 0,062 0,81 13,0 0,006 
1 6 F 0,000 0,062 0,56 9,0 0,004 
1 7 F 0,000 0,062 0,62 10,0 0,005 
1 B ll 0,062 0,125 1,00 8,0 0,020 
1 9 F 0,000 0,125 1,00 8,0 0,032 
1 10 C 0,062 0,187 0,94 5,0 0,029 
1 11 F 0,000 0,062 1,38 22,0 0,011 
1 12 F 0,000 0,062 0,50 8,0 0,004 
1 13 F 0,000 0,062 1,25 20,0 0,010 
1 14 ll 0,125 0,187 1,87 10,0 0, 114 
1 15 F 0,000 0,062 0,62 10,0 0,005 
1 16 F 0,000 0,062 1,50 24,0 0,012 
1 17 C 0,062 0,625 1,69 2.1 0,171 
1 18 F 0,000 0,062 0,62 10,0 0,005 
1 19 F 0,000 0,062 0,31 5,0 0,002 
1 20 C 0,125 1,250 1,87 1,5 . . X 
1 21 F 0,000 0,062 0,50 8,0 0,004 
1 22 F 0,000 0,062 1,87 30,0 0,015 
1 23 C o. 125 1,875 3, 12 1,7 1,904 
1 24 F 0,000 0,062 1.06 17,0 0,008 
1 25 C 0,062 0,312 1.25 4,0 . X 
1 26 F 0,000 0,062 0,62 10,0 0,005 
1 27 B 0,062 0,187 0,62 3,3 0,019 
1 28 F 0,000 0,062 0,75 12,0 0,006 
1 29 F 0,000 0,062 1,69 27,0 0,013 

===============c======================================~=============================~============= 



tv 
(JI 

0 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
~=================================================---=================================------------
SAMPLE CODE: C06545-58 

Size <Micror,> Mass <Picosran.) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr\lsotile AmPhibole AnobiS Asbe Patt X-Ra\l 

---------- --------- ----- ---- ---- ----------------
1 30 C 0,062 0,625 2,50 4,0 0,254 
1 31 F 0,000 0,062 0,62 10,0 0,005 
1 32 F 0,000 0,062 0,81 13,0 0,006 
1 33 f 0,000 0,062 1.13 18,0 0,009 
2 34 F 0,000 0,062 0,56 9,0 0,004 
2 35 F 0,000 0,062 0,62 10,0 0,005 
2 36 F 0,000 0,125 1,87 15,0 0,060 
2 37 F 0,000 0,062 1,00 16,0 0,008 
2 38 F 0,000 0,062 0,62 10,0 0,005 
2 39 f 0,000 0,062 0,87 14,0 0,007 
2 40 F 0,000 0,062 2, 19 35,0 0,017 
2 41 H 0,062 0,125 0,62 5,0 0,013 
2 42 C 0,062 0,250 1.25 5,0 0,051 
2 43 C 0,062 0,312 1,25 4,0 0,063 
2 44 F 0,000 0,062 2,06 33,0 0,016 
2 45 f 0,000 0,062 0,44 7,0 0,003 
2 46 B 0,187 0,625 7,50 12,0 2,285: 
2 47 F 0,000 0,062 0,62 10,0 0,005 
2 48 F 0,000 0,062 1. 19 19,0 0,009 
2 49 F 0,000 0,062 0,56 9,0 . X 
2 50 f 0,000 0,062 0,56 9,0 0,004 
2 51 C 0,062 0,500 0,75 1,5 . X 
2 52 f 0,000 0,062 0,69 11 .o 0,005: 
2 53 C 0,062 0,625 0,94 1,5 . . X 
2 54 F 0,000 0,062 0,69 11,0 0,005 
2 55 C 0,062 0,375 0,62 1, 7 . . X 
2 56 f 0,000 0,062 0,31 5.0 0,002 
2 57 C 0,062 0,187 0,62 3,3 0,019 
2 58 F 0,000 0,062 0,62 10.0 0,005 

================================================================================================== 



--- --- --- ----- ----- ------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
==~===================================c=============~============================================= 

SAMPLE CODE: C06545-58 

Size (Micron) Mass Cf'icosrand 
Grd ------------------ --------------------- Not No 
0Pn Obj Str DePth Width Lensth Ratio Chr\Jsotile AmPhibole Ambig Asbe Patt X-Ra!al 

2 59 F 0,000 0,062 1,19 19,0 0,009 
2 60 F 0,000 0,062 0,69 11.0 . . X 
2 61 M 0,062 0,125 0,75 6,0 0,015 
2 62 C 0,062 0,500 1.25 2,5 0,102 
2 63 F 0,000 0,062 0,69 11,0 0,005 
2 64 F 0,000 0,062 0,56 9,0 0,004 
2 65 B 0,062 0,125 3, 12 2s.o 0,063 
3 66 F 0,000 0,062 0,31 5,0 0,002 

N 3 67 F 0,000 0,062 0,31 5.0 0,002
°' 3 68 F 0,000 0,062 0,56 9,0 0,004 

3 69 F 0,000 0,062 1,31 21.0 0,010 
3 70 F 0,000 0,375 2, 19 5.8 . . . X 
3 71 C 0,062 0.937 2,81 3,0 0,428 
3 72 [l 0,062 0,250 0,81 3,3 . X 
3 73 F 0,000 0,062 1,87 30,0 0,015 
3 74 F 0,000 0,062 2, 19 35,0 0,017 
3 75 F 0,000 0,062 0,94 15,0 0,007 
3 76 F 0,000 0,062 0,50 8,0 0,004 
3 77 F 0,000 0,062 1.25 20,0 0,010 
3 78 F 0,000 0,062 0,50 8,0 0,004. 
3 79 F 0,000 0,062 0,62 10,0 0,005 
3 BO F 0,000 0,062 1,19 19,0 0,009 
3 81 F 0,000 0,062 0,37 6,0 .0,003 
3 82 F 0,000 0,062 0,56 9,0 . . X 
3 83 F 0,000 0,062 0,56 9,0 0,004 
3 84 F 0,000 0,062 1,06 17,0 0,008 
3 85 F 0,000 0,062 0,62 10.0 0,005 
3 86 F 0,000 0,062 1,69 27,0 0,013 
3 87 F 0,000 0,062 2, 13 34,0 0,017 

=~=========================================================c=============================---------



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TADLE <F=FIBER, B=I1UIWLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
=============================================c==================================================== 
SAMPLE CODE: C06545-58 

Size <Micron) Hass (f'icogram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Length Ratio Chr~sotile AmPhibole A111big Asbe Patt X-Ra~ 

3 88 H 0,062 0,062 0,62 10,0 . X 
3 89 F 0,000 0,062 0,25 4,0 . X 
3 90 [I 0,062 0,125 1, 75 14,0 0,036 
3 91 F 0,000 0,062 1.44 23,0 0,011 
3 92 F 0,000 0,062 1,13 18,0 0,009 
3 93 F 0,000 0,062 0,62 10,0 . . X 
3 94 F 0,000 0,062 2,00 32,0 0,016 
3 95 M 0,062 0,062 0,62 10,0 . X 

N 3 96 F 0,000 0,062 0,62 10,0 0,005°'N 3 97 F 0,000 0,062 1.00 16,0 0,008 
3 98 F 0,000 0,062 0,87 14,0 0,007 
3 99 C 0,062 0,312 0,81 2,6 . X 
3 100 F 0,000 0,062 0,69 11,0 0,005 
3 101 F 0,000 0,062 0,94 15,0 0,007 
3 102 F 0,000 0,062 1,31 21,0 0,010 

Total Mass (f'icogra111>= 6,186 0,000 
Total Co1Jnt = 86, o. 14, 2. o. 

-==~========c=========================================================~================~=========• 



------- -------- -------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-58 TABLE PREPARATION DATE: 25-JUN-83 
==;==============~======--=--===-==-==---============================---====-=-=-==---=---------=-
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Hass Avera!1e 
Actual Concen, Concen, Average Average Len.9th 

ObJect ObJect (Nunober <Picosram Width Length To Width 
Structure T!a!F-e Count Per Cu H> Per Cu M> (Micron> (Micron> Ratio 

Fiber Chr!a!Sotile 69, 313651, 2721, 7 0,06 :i 0,01 0,96 ± 0,51 15, 07 J: 8,06 
AmPhibole o. o. o.o 0,00 .:l: 0,00 0,00 :I: 0,00 0,00 .:l: 0,00 
Other 6, 27274, 0,11 .:I: 0,13 0,01 J: 0,69 8.14 ± 2,67 

All Fiber 75, 340925, 0,07 .:l: 0,04 0,95 .:l: 0,53 14, ::;2 J. 7, 99 

Bundle Chr!a!SOtile 6, 27274, 11'535,9 0,23 .:l: 0,20 2,65 :i 2,53 12,06 .:l 7,32 
AmPhibole 0, o. o.o o.oo :i 0,00 0,00 :I: 0,00 0,00 .:l 0,00 

IV Other 2, ·9091, 0.31 .:I: 0,09 1,91 i 1,55 5,62 .:l: 3,36CJ\ 
l,.l 

All Bundle 8, 36365, 0, 25 .:l: 0 .17 2,46 :I: 2,24 10,45 .:l: 6,98 

Cluster Chr!a!sotile 9, 40911, 13734,6 0,61 J: 0,54 1,72 ± 0,88 3,47 ± 1,13 
AmPhibole 0, o. o.o 0,00 J: 0,00 0,00 f 0,00 0,00 ± 0,00 
Other 6, 27274, 0,56 .:l: 0,36 1,04 ± 0,46 2,13±1,01 

All Cluster 15, 68185, 0,59 .:l: 0,46 1, 45 .:l: 0,80 2,93 .:t 1,25 

Matri;{ Chrysotile 2, 9091, 127,0 0,12 ± 0,00 0,69 ± 0,09 5,50 ± 0,71 
AmPhibole o. o. o.o 0,00 .:l: 0,00 0,00 .:l: 0,00 0,00 1: 0,00 
Other 2, 9091, 0,06 .:l: 0,00 0,62 f 0,00 10,00 ± 0,00 

All Matrix 4, 18183, 0,09 .:l: 0,04 0,66 f 0,06 7,75 .:l: 2,63 

Sample Collection and PreParation Data Grid Data 

Air Volume = 1,00 Cu M Grid ID: 052182/E-7 
[lePosi t Area 1,00 So Cm Individual Grid 0Penin!1 = 0,000073 So Cm 
Ashed Area = 1,00 So Cm Number of Grid Qpenings 3 
Redeposit Area= 1,00 So Cm Film Magnification 20000 



N 

°' "' 

lIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
========================~==============c========================================================== 

SAMPLE CODE! C06545-59 7_,l 'i 

Size <Micron> Mass ( Pi cos ran,> 
Grd ------------------ --------------------- Not No 
Qpr, ObJ Str DePth Width Len~th Ratio Chr'alsotile AmPhibole Ambis Asbe ·Patt X-Ra!el 

---------- --------- ----- ---- ---- ----------------
1 1 M 0,062 0,062 0,62 10,0 . X 
3 2 F 0,000 0,062 0,94 15,0 . 0,009 
3 3 F 0,000 0,062 0,81 13,0 . . X 
3 4 F 0,000 0,062 J,06 49,0 0,024 
3 5 F 0,000 0,062 1.69 27,0 0,013 
3 6 F 0,000 0,062 1,56 25,0 0,012 
3 7 F 0,000 0,062 2, 19 35,0 0,017 
3 8 F 0,000 0,062 1,75 28,0 0,014 
3 9 F 0,000 0,062 1,75 28,0 0,014 
3 10 F 0,000 0,062 1,06 17,0 0,008 
3 11 C 0,062 1,250 1,56 1.2 0,317 
3 12 M 0,187 0,312 1.25 4,0 0, 190 
3 13 M 0,062 0,062 1,87 30,0 0,019 
3 14 F 0,000 0,062 0,56 9,0 . . X 
3 15 F 0.000 0,187 0,94 s.o . 0,078 
4 16 F 0,000 0,125 1,25 10.0 0,046 
6 17 F 0,000 0,062 0,44 7,0 0,003 
6 18 C 0,062 0,187 1,25 6,7 0,038 
6 19 F 0.000 0,062 0,31 5,0 0,002 
6 20 F 0,000 0,062 0,37 6,0 0,003 
6 21 F 0,000 0,062 1.87 30,0 0,015 
6 22 F 0,000 0,062 0,62 10,0 0,005 
6 23 C 0,062 0,107 0,75 4,0 0,023 
6 
7 

24 
,,c..-_., F 

F 
0,000 0,062 
0,000 0,062 

0,44 
0,44 

7,0 
7,0 

0,003 . . X 
9 26 F 0,000 0,062 0,37 6,0 . . . X 
9 27 [I 0,062 0,250 0,62 2,5 . X 
9 28 F 0,000 0,062 0,62 10,0 0,005 



IIT R[SEARClt INSTITUTE STRUCTURE ANALYSIS [IATA , 
INDIVIUUAL OBJECT DAT~ TABLE <F=FIBER, D=DUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 . 
. - ----------- -=--------=-------=--=-----=--=----------------=-----==-==-=--===--=--==-=-----====== 
SAMPLE CO[IE: C06545-59 

Size (Micron> Mass (Picosram> 
Grd Not No 
Qpn ObJ Str Depth Width Lensth Ratio Chr!aisotile AmPhibole Ambig Asbe Patt X-Ra!ai 

Total Mass (Picosram>= 0,729 0, 132 
Total Count 19, 3, 2, 4, o. 

l\J 
O'I 
V1 

================================================================================================== 



-------- -------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUHHARY TABLES 
SAMPLE CODE: C06545-59 TABLE PREPARATION DATE: 25-JUN-83: 
=================================c================================================================ 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Nu11,ber Hass Avera9e 
Actual Concen, Concen, Avera9e __ Averase Ler,sth 

ObJect Ob.Ject (Number Cf'icosra~ Width Lensth To Width 
Structure T!elPe Count Per Cu M) Per Cu M> CHi cror, > ( Mi cror,) Ratio 

Fiber Chr!elsotile 14, 19937, 201,6 0,06 ± 0,00 1,27 .:I: 0,84 20,29 ±13,40 
A111Phibole 3, 4272, 188,4 0,12 :i 0,06 1,04 ± 0,18 10.00 ± 5,00 
Other 4, 5696, 0,06 :i 0,00 0,55 ± 0,19 8,75 ± 3,10 

All Fiber 21, 29906, 0,07 ± 0,03 1,10 :i 0,74 16,62 :f:12,21 

Bundle Chr!elsotile 0, o. 0,0 0,00 ± 0,00 0,00 ± 0,00 0,00 ± 0,00 
N Aa.Phibole o. o. 0,0 (',00 ± 0,00 0,00 .:I: 0,00 o.oo ± 0,00 

Other 1. 1424. 0,25 :i 0,00 0,62 ± 0,00 2,50 f 0,00°' °' 
All Bundle 1. 1424, 0,25 .:I: 0,00 0,62 ± 0,00 2,50 ± 0,00 

Cluster Chr!elsotile 3, 4272, 538,8 0,54 ± 0,61 1,19 ± 0,41 3,97 ± 2,71 
AnoPhibole 0, o. 0,0 0,00 ± 0,00 0,00 ± .0,00 0,00 .:I: 0,00 
Other 0, o. 0,00 ± 0,00 0,00 ± 0,00 0,00 ± 0,00 

All Cluster 3, 4272, 0,54 ± 0,61 1,19 ± 0,41 3,97 ± 2,71 

Matrix Chr!elsotile 2, 2848, 298,J 0,19 ± 0'18 1,56 ± D,44 1 7, 00 i18 , 38 
A111Phibole o. o. 0,0 0,00 .i 0,00 0,00 :i 0,00 0,00 ± 0,00 
Other 1, 1'124, 0,06 ± 0,00 0,62 ± 0,00 10,00 ± 0,00 

All Matrix 3, 4272, 0,15 .i 0,14 1,25 .:I: 0,62 14,67 ±13,61 

Sample Collection and Preparation Data Grid Data 

Air Volume = 1,00 Cu M Grid ID: 052182/E-8 
Deposit Area = 1,00 Sa Cm Individual Grid 0Penins • o, 000070 Sa en, 
Ashed Area 1,00 Sa Cm Number of Grid 0Penin9s = 10 
RedePosit Area 1,00 Sa Cm Film Masnification = 20000 



tv 
O"I 
--.J 

IIT RESl:::ARCli INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
;=======--=--==-==~==========-==--------===-==c===-====-=======-================================--

SAMPLE CODEl C06545-60 1,/7 7 

Size (Micror,> Hass (Picosram> 
Grd ------------------ --------------------- Not .:...No, 
0Pn ObJ Str Depth Width Lensth 

------
Ratio 
-----

Chr'aisotile 
----------

AmPhibole 
---------

Ambis 
-----

Asbe 
----

: Patt 
----

X-Ra~ 
----------------

1 1 B 0,062 0,125 1,75 14,0 0,036 
1 2 F 0,000 0,062 4, 13 66,0 0,033 
1 3 F 0,000 0,062 1.69 27,0 0,013 
1 4 F 0,000 0,062 0,37 6,0 0,003 
1 5 F 0,000 0,062 0,81 13,0 0,006 
1 6 F 0,000 0,062 0,50 8,0 0,004 
1 7 F 0,000 0,062 0,62 10,0 0,005 
1 8 F 0,000 0,062 1.31 21.0 0,010 
1 9 F 0,000 0,125 1,25 10,0 0,040 
1 10 F 0.000 0,062 2,31 37,0 0,018 
1 11 F 0,000 0,125 0,62 5.0 0,020 
1 12 (I 0,062 0,250 1,87 7.5 0,076 
1 13 F 0,000 0,062 1.87 30.0 0,015 
1 14 F 0,000 0,062 1.38 22.0 . X 
1 15 F 0,000 0,062 0,62 10,0 0,005 
2 16 M 0,062 0,062 0,50 8,0 0,005 
2 
2 

17 
18 

C 
F 

0,062 0,625 
0,000 0,062 

0,62 
0,62 

1,0 
10.0 

0,063 . X 
2 19 F 0,000 0,062 0,62 10,0 0,005 
2 20 F 0,000 0,062 0,37 6,0 0,003 
3 21 F 0,000 0,062 1,00 16,0 0,008 
3 22 F 0,000 0,062 0,44 7,0 0,003 
4 23 C 0,062 0,437 0,44 1,0 0,031 
4 24 B 0,062 0,187 2,38 12,7 0,072 
4 25 F 0,000 0,062 0,69 11,0 0,005 
4 26 F 0,000 0,062 1,00 16,0 0,008 
4 
4 

27 
28 

M 
F 

0,062 0,062 
0,000 0,062 

0,44 
0,62 

7,0 
10,0 

. . . . X 
X 

4 29 F 0,000 0,062 o.so 8,0 0,004 

--=---========~-==============================~~================================================== 



Iv 
CJ'\ 
OJ 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INllIVIflUAL OBJECT 11ATA TABLE (fo:fiflER, fl=I1UNl1LE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
--=======================================--========--=---==========~=--==---=--------=----==--=-=-
SAMPLE CODE: C06545-60 

Size (Micron> Mass (Pico!:lra11d 
Grd ------------------ --------------------- Not No 
0Pr, ObJ Str DePth Width Len!:lth Ratio Chr!isotile A111Phibole Ambi!:I Asbe Patt X-Ra!i 

------ ----- ---------- --------- ----- ---- ---- -----------------
4 30 F 0,000 0,062 0,69 11,0 0,005 
4 31 F 0,000 0,062 2,19 35,0 0,017 
4 32 F 0,000 0,062 1,31 21.0 0,010 
4 33 F 0,000 0,062 0,37 6,0 0,003 
4 34 F 0,000 0,062 1,13 18,0 0,009 
4 35 F 0,000 0,062 0,31 5.0 0,002 
5 36 F 0,000 0,062 0,69 11.0 0,005 
5 37 F 0,000 0,062 0,81 13,0 0,006 
5 38 F 0,000 0,062 1.00 16,0 0,008 
5 39 F 0.000 0,062 0,50 8,0 0,004 
6 40 F 0,000 0,125 0,75 6,0 . 0,028 
6 41 F 0,000 0,125 0,62 5,0 . 0,023 
6 42 F 0,000 0,062 0,50 8,0 0,004 
6 43 M 0,062 0,062 0,62 10,0 X 
6 44 F 0,000 0,062 1,25 20,0 0,010 
6 45 C 0,062 0,187 3, 12 16,7 0,095 
6 46 F 0,000 0,062 1,19 19,0 0,009 
6 47 F 0,000 0,062 5,38 86,0 0,043 
6 48 F 0,000 0,062 0,25 4,0 0,002 
6 49 F 0,000 0,062 0,50 8,0 0,004 
6 50 F 0,000 0,062 0,44 7,0 0,003 
6 51 F 0,000 0,062 0,50 8,0 0,004 
6 52 fl 0,062 0,187 1,75 9,3 0,053 
6 53 F 0,000 0,062 0,81 13,0 0,006 
6 54 F 0,000 0,062 0,75 12,0 0,006 
6 55 F 0,000 0,062 0,94 15,0 0,007 
6 
6 

56 
57 

F 0,000 0,062 0,01 
F 0,000 0,125 1,13 

13,0 
9,0 

0,006 . X 
6 58 F 0,000 0,062 0,44 7,0 0,003 

-------------------------=--------================================================================ 



N 
0\ 
\0 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBEr<, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
-------============-----------=========-------------------=-----------------====--====--====------
SAMPLE COIJE: C06545-60 

Size (Micrord Mass (f•icosram) 
Grd ------------------ --------------------- Not No 
DPn ObJ Str DePth Width Lensth Ratio Chr~sotile A111Phibole Anobis Asbe Patt X-Ra\al 

------ ----- ---------- --------- ----- ---- ---- ----------------
6 59 C 0,062 0,125 0,62 5,0 0,013 
7 60 B 0,062 0,250 0,94 3,7 0;030 
7 61 F 0,000 0,062 0,69 11,0 0,005 
7 62 C 0,062 0,125 0,62 5,0 0,013 
7 63 F 0,000 0,062 0,62 10,0 0,005 
7 
7 

64 
65 

F 0,000 0,062 3,44 
C 0,125 0,937 2,38 

55,0 
2,5 

0,027 . . X 
7 66 F 0,000 0,062 0,25 4,0 0,002 
7 67 F 0,000 0,062 0,62 10.0 0,005 
8 68 F 0,000 0,062 0,56 9,0 . X 
B 69 F 0.000 0,062 2.25 36,0 0,018 
B 70 F 0,000 0,062 3,44 55.o 0,027 
8 71 F 0,000 0,062 0,69 11,0 0,005 
B 72 F 0,000 0,062 0,75 12,0 0,006 
9 73 F 0,000 0,062 0,81 13,0 . 0,007 
9 74 F 0,000 0,062 1,31 21,0 0,010 

10 75 F 0,000 0,062 1 ,25 20,0 0,010 
10 76 C 0,062 0,125 0,62 5,0 0,013 
10 77 F 0,000 0,062 0,94 15,0 0,007 
10 78 F 0,000 0,062 0,31 5,0 . . X 
10 79 F 0,000 0,062 0,75 12,0 0,006 
10 80 F 0,000 0,062 0,31 5,0 0,002 
10 01 F 0,000 0,062 1. 13 18,0 0,009 
10 82 F 0,000 0,062 0,44 7,0 0,003 
10 83 F 0,000 0,062 1,25 20,0 0,010 
10 84 F 0,000 0,062 2, 13 34,0 0,017 
10 85 C 0,062 0,625 2.19 3,5 0.222 
10 86 F 0,000 0,062 0,50 0,0 0,004 
10 87 F 0,000 0,062 1,13 18,0 0,010 

---------------------------------------------------------------=---------==~=-============~======-



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE srnucTUr,E ANALYSIS [IATA 
INDIVIDUAL OBJECT [IATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION [IATE: 25-JUN-83 
;--==-====--====-====-======--========-=========-=---=====-==-======================---=--===-----
SAMPLE CODE: C06545-60 

Size <Micron) Hass (f'icosrand 
Grd ------------------ --------------------- Not No 
o~n Obj Str [lepth Width Lensth Ratio Chr!alsotile An.~hit>ole An.bis Asbe Patt X-Ra!al 

10 88 F 0,000 0,062 1, 75 28,0 0,014 
10 89 C 0,062 0,187 1.56 8,3 0,048 
10 90 F 0,000 0,062 0,25 4,0 0,002 
10 91 F 0,000 0,062 0,75 12.0 0,006 
10 92 F 0,000 0,125 1,44 11,5 0,046 

Total Hass (f'icosram>= 1,416 0,072 
Total Count = 78. 5, 7, 2. o. 

I\J 
-.J 
0 

-------==---------==---------=====-==--=========-===========================--======--============ 



--------- ---------- --------- ----------- ----------- ----------- -------------------
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------ ---------

------ ---------
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IIT RESEARC•I INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE COUE: C06545-60 TABLE PREPARATION DATE: 25-JUN-8J 
-------=--------------------------------------------------- ·-----------------=-------====---=---=~ 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 
--------------------------------------------------------------------·---------------------------

Number Mass Average 
Actual Cor,cen, Concer,, Averase Averase Ler,slh 

ObJect ObJect (Number (f'icosram Width Ler,slh To Width 
Structure T~Pe Count f'er Cu ti) Per Cu M) (Micron) (Micron) Ratio 

Fiber Chr!Jsotile 64, 92246, 919,8 0,07 ± 0.01 1,09 .:1: 0.95 17,10 !15,29 
c-AmPhibole .,. 7207, 103.6 0,09 .:I: 0,03 0,74 ± 0,27 9,60 :I: 5,60 

Other 6, 8648, 0,07 i 0,03 0,77 ± .0,40 10,03 :I: 5,78 

All Fiber 75, 108100, 0,07 ± 0,02 1,04 ± 0,89 16, 10 ±14,45 

c-Bundle Chr~sotile .,. 7207, 397,1 0,20 i 0,05 1,74 ± 0,52 9,45 :1: 4,10 
AmPhibole o. 0, o.o 0,00 .:I: o.oo 0,00 ± 0,00 0,00 i 0,00 

t\.l Other o. 0, 0,00 :i: 0,00 0,00 :i: o.oo o.oo ± 0,00
-..J ------

All Bundle 5, 7207, 0,20-i 0,05 1,74 ± 0,52 9,45 :I: 4,10 

Cluster Chr~sotile 8, 11531, 717,3 0,30 :I: 0,22 1,23 :i: 0,98 5,69 :i: 5,04 
AmPhibole 0, 0, 0,0 0,00 ± 0,00 0,00 .:I: 0,00 0,00 .:1: 0,00 
Other 1. 1441, 0,94 .:I: 0,00 2,38 ± 0,00 2,53 .:I: 0,00 

All Cluster 9, 12972, 0,37 ± 0,30 1,35 ± 0,99 5,34 .:1: 4,83 

Matri:< Chr~sotile 1, 1441, 7,3 0,06 .:I: 0,00 0,50 :i: 0,00 8,00 ± 0,00 
An,Phibole 0, 0, o.o 0,00 ± 0,00 0,00 ± o.oo o.oo i 0,00 
Other 2, 2883, 0,06 :I: 0,00 0, 53 .:I: 0, 13 8,50 .:I: 2, 12 

All Matrix 3, 4324, 0,06 .:l- 0,00 0,52 :i: 0,10 8,33 :i: 1,53 

Sample Collection and Preparation Data Grid Data 

Air Volun,e = 1,00 Cu M Grid III: 052182/E-9 
Deposit Area = 1,00 Sa Cm Individual Grid OPeninS = 0,000069 Sa Cm 
Ashed Area = 1,00 Sa C111 Number of Grid Openings= 10 
RedcPosit Area c 1,00 Sa Cm Film Magnification = 20000 



Iv 
--.J 
Iv 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA. 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, [1=J;iUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83. 
-------===-======--==---=---=-==--==========------=--=========-=======-==--======================= 
SAMPLE CO[tE: C06545-62 ·1 '• l/ 282 Saw Mil 1board 

Size ( Mic rori> Mass (Picosram> 
Grd ------------------ --------------------- Not No 
OPO ObJ Str DePth Width Leosth Ratio Chr':lsotile ArroPhibole AmbiS Asbe Patt X-Ra':I 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 C 0,062 0,250 0,62 ., "'~,.., 0,025 
1 2 C 0,062 0,312 3,12 10,0 0,159 
1 3 F 0,000 0,062 0,81 13,0· 0,006 
1 4 F 0,000 0,062 2,56 41,0 0,020 
1 5 F 0,000 0,062 1,00 16,0 0,008 
1 6 C 0,062 1,250 1,25 1.0 . . X 
1 7 M 0,062 0,062 0,44 7,0 0,004 
1 8 H 0,062 0,625 1,25 2,0 0, 127 
2 9 F 0,000 0,062 1,19 19,0 0,009 
2 10 F 0,000 0,062 0,69 11,0 0,005 
2 11 F 0,000 0,062 0,81 13,0 0,006 
2 12 F 0,000 0,125 0,69 5.5 0,022 
2 13 F 0,000 0,062 0,75 12,0 0,006 
2 14 F 0,000 0,062 0,62 10,0 0,005 
2 15 F 0,000 0,062 1,75 28,0 0,014 
2 16 C 0,062 0,125 0,50 4,0 0,010 
2 17 F 0,000 0,250 4,69 18,7 0,598 
2 
2 
2 
2 

18 
19 
20 
21 

F 
M 
[I 

F 

0,000 0,062 
0,062 0,062 
0,125 0,312 
0,000 0,062 

1,13 
0,44 
2,00 
0,75 

18,0 
7,0 
6,4 

12,0 

0,009 . . 
0,006 

. 
• 

X 
X 

2 22 F 0,000 0,062 0,50 8,0 0,004 
2 23 F 0,000 0,062 2,69 43,0 0,021 
2 24 F 0,000 0,062 5,31 85,0 0,042 
2 25 F 0,000 0,062 2,81 45,0 .0,022 
2 26 F 0,000 0,062 0,94 15,0 0,007 
2 
3 

27 
28 

F 
F 

0,000 0,062 
0,000 0,125 

0,50 
1,19 

8,0 
9.5 

0,004 . 0,044 
3 29 li 0,062 0,125 1,87 15,0 0,038 

-=--=-=========================================================c================================== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, F=BUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
===============----------------==========-======--------=-==------===-=----------------- --- --- ---
SAMPLE COD~: C06545-62 

Size (Micron> Mass <Picosram> 
Grd ------------------ --------------------- Not No 
Qpr, ObJ Str DePth Width Length Ratio Chr!,isotile AmPhibole .Am/:aig Asbe Patt X-Ra!I 

---------- --------- ----- ---- ---- -----------------
3 30 F 0,000 0,062 0,25 4,0 . X 
3 31 F 0,000 0,062 0,94 15,0 0,007 
3 32 F 0,000 0,062 0,62 10,0 0,005 
3 33 F 0,000 0,062 1.25 20,0 0,010 
3 34 F 0,000 0,062 1,56 25,0 0,012 
4 
4 

35 
36 

F 0,000 0,062 0,62 
F 0,000 0,062 1,19 

10,0 
19,0 

0,005 . . X 
4 37 [( 0,062 0,187 4,88 26,0 0, 149 
4 38 F 0,000 0,062 1,38 22,0 0,011 
4 39 F 0,000 0,062 0,50 8,0 0,004 
4 40 F 0,000 0,062 0,62 10,0 0,005 
4 41 F 0,000 0,062 0,50 8,0 0,004 
4 42 F 0,000 0,125 2,56 20.5 0,082 
4 43 F 0,000 0,062 0,37 6,0 0,003 
4 44 F 0,000 0,062 0,56 9,0 0,004 
4 45 F 0,000 0,062 0,56 9,0 0,004 
4 46 F 0,000 0,062 0,62 10.0 0,005 
4 47 F 0,000 0,062 1,13 18,0 0,009 
4 48 F 0,000 0,125 2,88 23,0 0,092 
4 49 C 0,062 0,312 0,62 2,0 0,032 
4 50 C 0,062 0,187 5,00 26,7 0, 152 
4 51 F 0,000 0,062 4, 19 67,0 0,033 
4 
4 

52 
53 

F 0,000 0,062 0,94 
C 0,062 0,375 0,75 

15,0 
2,0 

0,007 . X 
4 54 F 0,000 0,062 0,56 9,0 0,004 
4 55 F 0,000 0,062 0,62 10,0 0,005 
4 56 F 0,000 0,062 1.81 29,0 0,014 
4 57 F 0,000 0,062 0,37 6,0 0,003 
4 58 F 0,000 0,062 1,25 20,0 0,010 

=========================~============================~=========================================-= 



------ ----- ---- --------------------------- --------- ----- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, !<=BUNDLE, C=CLUSTEr,, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
===-====---------=-----------==---------------===--=-=-----=======~=======~======================= 
SAMPLE C0[1E: C06545-62 

Size (Micror,> Hass (f'icoSram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!lsotile An,Phibole Ambis Asl:>e Patt X-Ra!I 

4 59 F 0,000 0,062 1,75 28,0 0,014 
4 60 C 0,062 0,250 1,13 4,5 0,046 
4 61 F 0,000 0,062 2,63 42,0 0,021 
4 62 (I 0.125 0,312 1,87 6,0 0,190 
4 63 F 0,000 0,062 0,62 10,0 . X 
4 64 F 0,000 0,062 1,50 24,0 0,012 
4 65 F 0,000 0,062 0,56 9,0 . X 

rv 4 66 F 0,000 0,062 1,31 21.0 0,010 
-..I 4 67 F 0,000 0,062 0,69 11.0 0,005 
,i:,. 4 68 F 0,000 0,062 2,63 42,0 0,021 

4 69 F 0,000 0,125 0,94 7,5 . X 
4 70 F 0,000 0,062 0,56 9,0 0,004 
4 71 F 0,000 0,062 2,56 41,0 0,020 
4 72 F 0,000 0,062 1,25 20,0 0,010 
4 73 C 0,062 0,187 2,50 13,3 . X 
4 74 ti 0,062 0,625 1,25 2,0 0, 127 
4 75 F 0,000 0,062 1,50 24,0 0,012 
4 76 F 0,000 0,062 1,56 25.0 0,012 
4 77 C 0, 125 1,250 2,50 2,0 1,016 ,
5 78 F 0,000 0, 125 0,69 5,5 . . X 
5 79 F 0,000 0,062 0,62 10.0 0,005 
5 80 F 0,000 0,062 0,50 8,0 . . . X 
5 81 F 0,000 0,062 0,62 10,0 0,005 
6 82 C 0,062 0,625 0,94 1,5 . X 
6 83 F 0,000 0,125 1,00 8,0 . 0,037 
6 84 H 0,062 0,125 1.56 12,5 0,032 . . . ,,.,, 
6 85 [I 0,062 0,125 1,56 12,5 0,032 
7 86 F 0,000 0,062 0,44 7,0 0,003 
7 87 C 0,062 0,312 1,25 4,0 0,063 

============================================c===================================================== 



---------- --------- ----------------

I IT t.:ESEARCH INSTITUTE STRUCTURE ANALYSIS [1(lTA ' 

INDIVIDUAL OBJECT DATA TABLE <F=FIIIER, B=l!UNllLE, C=CLUSTER, M=MATRIX> 
lABLE PREPARATION DATE: 25-JUN-83 
===============================---=---=------=-==-==-=----------===-=========-=---------=--===---= 
SAMPLE cor•E: C06545-62 

Size (Micron) Mass (f'icosrano) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio Chr!lsotile AnoPhibole Ambis Asbe Patt X-Ra!l 

----·- ---- ----
7 BB F 0,000 0,062 0,56 9,0 0,004 
7 89 F 0,000 0,125 1,38 11,0 0,044 
7 90 F 0,000 0,062 0,62 10,0 0,005 
7 91 C 0,062 0,750 0,94 1,2 . X 
7 92 F 0,000 0,062 0,37 6,0 . . X 
8 93 F 0,000 0,125 1,63 13,0 . 0,060 
8 94 F 0,000 0,062 1,69 27,0 0,013 
8 95 M 0,062 0,062 1,25 20,0 0,013 

N 8 96 C 0,062 0,625 2.so 4,0 0.254-..J 
U1 8 97 F 0,000 0,062 3,31 53,0 0,026 

8 98 C 0,062 0,125 0,44 3,5 . X 
8 99 C 0,062 2,500 3,12 1.2 1,270 
8 100 F 0,000 0,062 2,38 38,0 0,019 
8 101 H 0,062 0,062 0,31 5,0 X 
8 102 F 0,000 0,062 0,75 12,0 . . . X 
8 103 F 0,000 0,125 2,44 19,S 0,078 
8 104 F 0,000 0,062 0,69 11,0 . . . X 

Total Mass (Pico!lram)= 5,244 0, 140 
Total Co•Jnt = 82, 3, 13, 6, 0, 

=================================~================================================================ 



--------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAHPLE CODE: C06545-62 TABLE PREPARATION DATE: 25-JUN-83 
========c========================================================================================= 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Number Hass Avera!:le 
Actual Concen, Concen, Averase Average Lensth 

ObJect ObJect (Number (Picosraru Width Len!!lh To Width 
Structure T-.,Pe Co•Jnt Per Cu M> Per Cu H) (Micron> <Micron> Ratio 

Fiber Chr-.,sotile 63, 110557, 2642,1 0,07 .i 0,03 1,41 i 1,08 20, 35 i· 15, 36 
AmPhibole 3, 5265, 246,3 0,12 .i 0,00 1,27 .± 0,32 10,17 :l 2,57 
Other 10, 17549, 0,08 f 0,03 0,66 .i 0,27 9,20 i. 4,26 

All Fiber 76, 133371, 0,07 i 0,03 1,30 i 1,02 18,40 i:14,65 

Bundle ChrYsotile 4, 7020, 717,4 0,19 .± 0,09 2,55 ± 1,56 14,08 ± B,33 
tv AmPhibole 0, o. 0,0 0,00 :l 0,00 0,00 .i 0,00 0,00 .i 0,00
-..J 

Other 1. 1755. 0,31 i 0,00 2,00 .i 0,00 6,40 .i 0,00O'I 

All Bur,dle 5, 8774, 0,21 .i 0,09 2,44 .i 1,37 13,18 .i 8,15 

Cluster Chr\Jsotile 10, 17549, 5311,3 0,61 ~ 0,74 2,04 i 1,47 6,09 .i 7,63 
AmPhibole 0, 0, 0,0 0,00 .i 0,00 0,00 J: 0,00 0,00 i: 0,00 
Other 6, 10529, 0,55 i 0,42 1. 14 J: 0, 72 3,76 .± 4,77 

All Cluster 16, 28078, o.~9 ± o,62 1,70 J: 1,29 5,22 i 6,62 

Matri:< Chr\Jsotile 5, 8774, 531,3 0,30 .i 0,30 1,15 J: 0,42 8,70 J: 7,66 
A11oPhibole 0, o. 0,0 0,00 .i .0,00 0,00 f 0,00 0,00 .i 0,00 
Other 2, 3510, 0,06 .± 0,00 0,37 .i 0,09 6,00 f 1,41 

All Matrix 7, 12284, 0,23 :l 0,27 0,93 :l 0,51 7,93 f 6,42 

SamPle Collection and Preparation Data Grid [1ata 
---------· 

Air Volu11oe 1,00 Cu H Grid ID: 060883/A-1 
Deposit Area 1,00 So Cm Individual Grid 0Penins = 0,000071 So Cm 
Ashed Area = 1,00 So Cm Number of Grid OPeninSs = 8 

_Redeposit Area= 1,00 So Cm Film Ha!:lnification 20000 



(\J 

-...I 
-...I 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE! 25-JUN-83 
======================-==========~~===========-=-========================--==========-============ 

SAMPLE CODE! C06545-63 -..."' 
Size (Micron> Mass (f'icosram) 

Grd ------------------ --------------------- Not . No 
0Pn Obj Str DePth Width Lensth Ratio Chr~sotile An,F-hi t>ol e Antl:>i s Asl:>e c Patt X-Ra'al 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 F 0,000 0,062 0,31 5,0 0,002 
1 2 F 0,000 0,062 1,81 29,0 0,014 
1 3 F 0,000 0,062 0,50 8,0 . . X 
1 4 H 0,062 0,187 1,25 6,7 f>,038 
1 5 B 0,062 0,187 0,75 4,0 . . X 
1 6 F 0,000 0,062 0,69 11,0 0,005 
1 7 F 0,000 0,062 0,94 15,0 0,007 
1 8 F 0,000 0,062 0,62 10,0 0,005 
1 9 F 0,000 0,062 0,50 0,0 0,004 
1 10 F 0,000 0,062 0,31 5.0 . . X 
1 11 C 0,062 0,312 0,62 2,0 . . X 
1 12 M 0,062 0,125 0,62 5.0 0,013 
1 13 F 0,000 0,062 0,62 10.0 . . X 
1 14 F 0,000 0,062 0,44 7,0 0,003 
1 15 F 0,000 0,062 0,44 7,0 0,003 
1 16 F 0,000 0,062 0,50 8,0 0,004 
1 17 F o. 000 o. 125 3, 12 25.0 0.100 
1 18 F 0,000 0,062 0,87 14,0 0,007 
1 19 F 0,000 0,125 0,75 6,0 0,024 
1 20 F 0,000 0,062 0,62 10,0 0,005 
1 21 C 0,062 0,625 1,19 1,9 . . X 
1 22 C 0,062 0,312 0,62 2,0 . . X 
1 23 F 0,000 0,062 2, 13 34,0 0,017 
1 24 C 0,062 0,312 1,87 6,0 0,095 
1 25 F 0,000 0,062 1,25 20,0 0,010 
1 26 F 0,000 0,062 0,75 12,0 0,006 
1 27 C 0,062 0,500 0,62 1,2 . . X 
1 28 M 0,062 0,125 0,94 7,5 0,019 
1 29 F 0.000 0,062 0,81 13,0 0,006 

--=---========================~==----============================================================== 
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IIT RESEARCtl INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=l:IUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
--====================================~============================================================ 

SAMPLE CODE: C06545-63 

Size (11icror.) Mass (f'icosra111) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth 

------
Ratio 
-----

Chr!;lsotile 
----------

AniF-hibole 
---------

An.bis 
-----

Asbe :Patt 
---- ----

X-Ra!;I 

----------------
1 30 F 0,000 0,125 1,44 11,5 0,046 
1 31 C 0,062 0,187 0,50 2,7 0,015 
1 32 C 0,062 2,500 5,00 2,0 2,031 
1 33 F 0,000 0,062 1,06 17,0 0,008 
1 34 F 0,000 0,062 0,62 10,0 0,005 
1 35 C 0,062 0,625 0,94 1,5 0,095 
1 36 B 0,062 0,187 1,00 5,3 0,030 
1 37 M 0,062 0,187 1.25 6,7 0,038 
1 38 C 0,062 0,437 0,94 2, 1 . . X 
1 39 B 0,062 0,125 0,94 7,5 . X 
1 40 F 0,000 0,062 1,19 19,0 0,009 
1 41 F 0,000 0,062 0,62 10,0 0,005 
2 42 F 0,000 0,062 0,44 7,0 0,003 
2 43 M 0,062 0,062 0,75 12,0 . . X 
2 44 11 0,062 0,062 1,06 17,0 0,011 
2 45 F 0,000 0,062 0,62 10,0 0,005 
2 46 C 0,062 0,500 1,25 2,5 0, 102 
2 47 F 0,000 0,062 0,56 9,0 0,004 
2 48 M 0,062 0,062 0,62 10.0 0,006 
2 
2 

49 
50 

C 
F 

0,062 0,312 
0,000 0,062 

1,56 
0,75 

5,0 
12,0 

0,079 . . . X 
2 
2 

51 
52 

C 
F 

0,062 0,312 
0,000 0,062 

0,62 
0,75 

2,0 
12,0 

0,032 . . . X 
2 53 F 0,000 0,062 0,81 13,0 . . X 
2 
2 
2 

54 
55 
56 

F 
F 
F 

0,000 0,062 
0,000 0,062 
0,000 0,062 

0,62 
0,94 
0,50 

10,0 
15,0 
8,0 

. . . 
. . . 

. . . 
. . . 

X 
X 
X 

2 57 II 0,062 0,187 3,06 16,3 0,093 
2 58 F 0,000 0,062 1,25 20,0 . . X 

-===~==---===---=====================~~========================----~==--===-======-===------------



---------- --------------- ----- ----- ---- ----

\.\, 
III RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
=============================================---====-===---=-----=====-===--=--=--=---------------
SAMPLE CODE: C06545-63 

Size (Micron> Mass <f'icosram> 
Grd ------------------ --------------------- Not No· 
0Pn ObJ Str DePth Width Lensth Ratio ChrYsotile AmPhibole Ambis Asbe ,Patt X-Ra!I 

--------------~-
2 59 C 0,062 5,000 15,00 3,0 12,188 
2 60 f 0,000 0,062 0,31 5,0 0,002 
2 61 f 0,000 0,062 1,06 17,0 0,008 
2 62 C 0,062 0,250 0,62 2.5 0,025 
2 63 C 0,062 0,187 1,56 8,3 0,048 
2 64 F 0,000 0,062 0,62 10,0 0,005 
2 65 f 0,000 0,062 0,44 7,0 0,003 
3 66 F 0,000 0,062 1,06 17,0 0,008

I\J 
-..J 3 67 f 0.000 0,062 0,31 s.o 0,002 
\D 3 68 f 0.000 0,062 0,87 14,0 0,007 

3 69 f 0,000 0,062 0,69 11,0 0,005 
3 70 F 0,000 0,062 0,62 10,0 0,005 
3 71 F 0,000 0,062 0,44 7,0 0,003 
3 72 F 0,000 0,062 0,62 10,0 0,005 
3 73 B 0,062 0,187 1,06 s.7 0,032 
3 74 F 0,000 0,062 1,44 23,0 0,011 
3 75 C 0,062 1,250 3, 12 2,5 0,635 
3 76 C 0,062 0,625 0,62 1,0 . . X 
3 77 F 0,000 0,062 0,37 6,0 0,003 

~3 78 M 0,062 0,250 0,62 ... 0.02s.:..t..J 

3 79 f 0,000 0,062 1,87 30,0 0,015 
3 80 M 0,062 0,062 0,62 10.0 0,006 
3 81 C 0,062 0,625 0,94 1 .5 . . X 
3 82 C 0,062 0, 187 1.00 5,3 0,030 
3 83 f 0,000 0,062 0,62 10,0 0,005 
3 84 F 0,000 0,062 1,31 21,0 0,010 
3 85 f 0,000 0,062 3, 19 51,0 0.025 
3 86 B 0,125 0,625 28, 12 45,0 5,713 
3 87 f 0,000 0,062 0,75 12,0 0,006 

==================================================c=========================================-===== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
============~~==============================-======================================-=----------=~-
SAMPLE C0[1E: C06545-63 

Size (Micron> Mass (f'icosraru) 
Grd ------------------ --------------------- Not. No 
0Pn ObJ St.r DePt.h Width Lenst.h Ratio ChrYsotile A111P'libole Arubig Asbe . Patt X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
3 88 F 0,000 0,062 1,13 18,0 0,009 
3 89 B 0,062 0,125 0,94 7,5 0,019 
3 90 B 0,062 0,187 11,88 63,3 0,362 
3 91 F 0,000 0,062 2,38 38,0 0,019 
3 92 F 0,000 0,062 0,56 9,0 0,004 
4 93 F 0.000 0,125 1,13 9,0 0,036 
4 94 F 0,000 0,062 1,25 20,0 0,010 
4 95 F 0,000 0,062 0,31 5,0 0,002 
4 96 F 0,000 0,062 0,44 7,0 0,003 
4 97 F 0,000 0,062 1,87 30.0 0,015 
4 98 F 0,000 0,062 0,31 5,0 0,002 
4 99 F 0,000 0,062 0,37 6,0 0,003 
5 100 C 0,062 0,250 0,87 3,5 0,036 
5 101 C 0,062 0,375 0,94 2,5 0,057 
5 102 F 0,000 0,062 1.25 20,0 0,010 
5 103 C 0,062 0,625 1,25 2.0 0,127 
5 104 C 0,062 0,312 0,62 2.0 . X 
S 
5 

105 
106 

F 
B 

0,000 0,062 0,44 
0,062 0,125 1,63 

7,0 
13,0 

0,003 . . X 
5 
5 

107 
108 

F 
B 

0,000 0,062 2,50 
0,062 0,125 0,50 

40,0 
4,0 

0,020. X 
5 109 F 0,000 0,062 0,50 8,0 0,004 
5 110 F 0,000 0,062 0,56 9,0 0,004 
5 111 B 0,062 0,250 1,25 5.0 0,051 
5 112 F 0,000 0,062 1,19 19,0 0,009 
5 113 F 0,000 0,062 0,75 12,0 0,006 
5 114 F 0,000 0,062 0,94 15,0 . . X 
5 115 C 0,062 1,250 1,25 1,0 . X 
5 116 F 0,000 0,250 2,30 9,5 . . . X 

===================~=----===================-===----=================-==~---====--=--------=~~ -----



--- --- ----- ----- ------ ----- ----- ---- -------------- -------------------------
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IIT RESEARCII INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
========================================================================================~========= 

SAMPLE CODE: C06545-63 

Size (Micron) Mass (f'icosram> 
Grd ------------------ --------------------- Not No 
Qpr, ObJ Str DePth Width Lensth Ratio Chr!lsotile AnoPhibole Ambis Asbe , Patt X-Rall 

5 117 F 0,000 0,062 0,94 15,0 0,007 
5 118 F 0,000 0,062 1,75 28,0 0,014 
5 119 F 0,000 0,062 0,56 9,0 0,004 
5 120 C 0,062 0,125 0,37 3,0 0,008 
5 121 C 0,062 0,125 0,50 4,0 0,010 

Total Mass (Picosram)= 22,702 0,000 
Total Count = 95. o. 16, 4. 6, 

=============================================~=====================~=====================---------



------- -------- --------
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IIT RESEARCH INSTITUTE srRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-63 TABLE PREPARATION DATE:-25-JUN-83 
=========================~=============c========================================================== 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Number Mass Average 
Actual Concer,, Concen, Average Average Length 

ObJect ObJect (Number (Pi cog ram Width Length To Width 
Structure T!iPe Count Per Cu H) Per Cu M) (Micron) (Micron) Ratio 

Fiber Chrysotile 63, 173172, 1737,6 0,07 ± 0,02 0,95 ± 0,66 14,40 ± 9,63 
AmPhibole o. o. 0,0 0,00 .i 0,00 o.oo ± 0,00 0,00 ± 0,00 
Other 12, 321/85, 0,08 .¼ 0,05 0,86 :I: 0,54 11,46 :I: 3,99 

All Fiber 75. 206157, 0,07 ± 0,03 0,94 :I: .0,64 13,93 ± 9,02 

Bundle ChrYsotile 7, 19241, 17319,1 0,25 .¼ 0,17 6, 76 :i:10,22 21,17 :1:23,48 
A111Phibole o. o. 0,0 0,00 ± 0,00 0,00 ± 0,00 0,00 .¼ 0,00 

tv Other00 4, 10995, 0, 14 .¼ 0, 03 0,95 ± 0,48 7,13 .¼ 4,25 
tv 

All Bundle 11. 30236, 0,21 .¼ 0,14 4,65 :I: 8,44 16,06 :H9,66 

Cluster Chrusotile 17, 46729, 42915,6 0,77 .i 1,24 2, 18 ± 3,50 3,43 ± 1,79 
AmF-hibole o. o. 0,0 0,00 ± 0,00 0,00 :I: 0,00 o.oo :I: 0,00 
Other 9, 24739, 0,56 .¼ 0,29 0,83 :l 0,26 1,64 ± 0,46 

All Cluster 26, 71468, 0,70 ± 1,01 1,71 .¼ 2,88 2,81 ± 1,70 

Matrix Chrysotile B, 21990, 431,0 0,13 ± 0,07 0,87 .¼ 0,29 8 .17 .¼ 4, 34 
AmF-hibole o. o. 0,0 0,00 ± 0,00 0,00 ± 0,00 o.oo ± 0,00 
Other 1, 2749, 0,06 ± 0,00 0, 75 .¼ .0 , 00 12.00 ± 0,00 

All Matrix 9, 24739, 0,12 ± 0,07 0,86 ± 0,27 8,59 ± 4,26 

Sample Collection and PreF-aration Data Grid Data 

Air Volume 1,00 Cu M Grid ID: 060ij83/A-2 
Deposit Area 1,00 Sa Ca, Individual Grid Opening 0, 000073 Sa Cm . 
Ashed Area = 1,00 Sa Cm Number of Grid OF-ening~ 5 
RedeF-osit Area= 1,00 Sa Cm Film Magnification 20000 



---------- --------- ---------------------- ----- ----- ---- ----
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA. 
INDIVIDUAL OBJECT DATA TABLE CF=FIUER, B=BUNDLE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
------------=--=-===--==--=~=---==-------------------------=-------------------------------------
SAMPLE CODE: C06545-63A 

Si=e (Micro,-,> Mass (f'.ico!:lrarro> 
Grd ------------------ --------------------- Not : No 
0Pn ObJ Str DePth Width Lensth Ratio Chrl:lsotile A111Phibole Ambis Asbe. Patt X-RaY 

1 1 f 0,000 0,062 0,75 12,0 0,006 
5 2 F 0,000 0,062 0,62 10,0 0,005 
5 3 C 0,062 0,125 1,87 15,0 0,038 
5 4 F 0,000 0,062 0,62 10,0 0,005 
5 5 F 0,000 0,062 0,37 6,0 0,003 
5 6 f 0,000 0,062 0,44 7,0 0,003 
5 7 f 0,000 0,062 0,62 10,0 0,005 

Total Mass (f'icosram>= 0,066 0.000 
Total Co•Jnt = 7, o. o. o. o. 

====================~=======================~===~==================-==-------------=--============= 



-----------------------------------------------------------------------------------------------

--------------- ---------- --------- ----------- ----------- ----------- -------------

------ ---------

---------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA, 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-63A TABLE PREPARATION DATE: 25-JUN-03 · 
----------------------------------------------------------------------------~===--==--==------------. 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Number Mass Average 
Actual Concen, Concen. Average Average Ler,gth 

ObJect ObJect <Number (Pi cos ram Width ler,.!!t.h To Width 
Structure T°"F-e Count Per C•J M> Per Cu M) (Micron) (Micron> Ratio 

Fiber Chr.,,sotile 6, 16493, 75,4 0,06 i 0,00 0,57 J: 0,14 9,17 .i: 2,23 
An,F-hibole o. o. 0,0 0,00 .i 0,00 0,00 i 0,00 0,00 J: 0,00 
Other o. o. 0,00 .i 0,00 0,00 .i 0,00 0,00 ± o.oo 

All fiber 6, 16493, 0,06 :I: 0,00 0,57 :I: 0,14 9, 17 i 2,23 

Cluster Chr.,,sotile 1. 2749, 104,7 0,12 ± 0,00 1,B7 .i 0,00 15,00 .i 0,00 
AmF-hibole 0, 0, 0,0 0,00 .i 0,00 0,00 .i 0,00 0,00 i 0,00 

I\..) Other o. o, 0,00 i 0,00 0,00 i 0,00 0,00 .i 0,00 
00 ------
,I>, 

All Cluster 1, 2749, 0,12 .i 0,00 1,87 :I: 0,00 15,00 .i o.oo 

Sample Collection and PreF-aration Data Grid Data 

Air Volume = 1,00 Cu H Grid ID: 060883/A-2 
IreF-osi t Area 1,00 Sa Cm Individual Grid OF-ening c 0,000073 So Cm 
Ashed Area = 1,00 Sa Cm Number of Grid OF-eninss = 5 
Redeposit Area= 1,00 So Cm Film Masnification = 20000 



------ ----- ----- ---- -------------- --------- ----------------

\ 

\ 
JIT RESEARCH INSTITUTE STRUCTURE ANALYSIS [1ATA . 
INDIVIDUAL O~JECT DATA TA~LE (F=FIDER, B~DUNDLE, C=CLUSTER, H=HATRIX) 
TADLE P~EPARATION DAIEI 21-JUL-BJ. 
=============;=-c~==============~=========c==c========================cc=c===g=c==================

r 

SAHPI.E COOEI C06545-0821 

Size <Hicron> Hass <Picosra111) 
Cird ------------------ --------------------- Nol No 
0Pn ObJ Slr DePth Width LenSlh Ratio Chr'!lsolile An,Phibole Ao,biS Asbe ·- Pall X-Ra!J 

1 1 F 0, 000, 0 , 125 0,44 3,5 . X• 
2 2 F 0,000 0,062 0,44 7,0 0,003 
2 J F 0,000 0,062 0,62 10,0 0,005 
3 4 F 0,000 0,062 0,31 5,0 . . X 
5 5 F 0,000 0,500 1,63 3,3 . X• 
5 6 F 0,000 0,062 0,44 7,0 . . X 
5 7 F 0,000 0,062 0,50 8,0 0,004 

N 5 B F 0,000 0,062 0,37 6,0 0,003 
0) 5 9 F 0,000 0,062 1,25 20·.o 0,010
CJl ' 5 10 F 0,000 0,062 0,94 15,0 0,007 

6 11 F 0,000 0,250 1,31 5,3 . X• 
6 12 F 0,000 0,062 0,75 12,0 0,006 
7 13 F 0,000 0,062 0,50 B,O . . . . X 
B 14 F 0,000 0,062 0,62 10,0 0,005 

10 15 F 0,000 0,062 0,56 9,0 0,004 
10 16 H 0,062 0,187 0,50 2,7 0,015 

Total Hass (f'ic0Sra111>"' 0,064 0,000 
Total Count .. 10, o. 4, 1, 1, 

==~=====~=============c====c=================c==================c===c===c==========---------===-~--



------------------------------------------------------------------------------------------------

--------- ---------- --------- ----------- ----------- ----------- -------------------

------ ---------

------ ---------

---------

7 

JIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
SINGLE SAMPLE SUHHARY TABLES 
SAHPLE CODEI C06545-082 TABLE PREPARATION DATE: 21-JUL-83: 
===~=========~~========~~==-=~===a==g====================~=~=================c~==================-

Aerosol ObJect Count And Calculated ObJect Ha5s Characteristics 

Nu111ber Hass Average 
Actual Concen, Concen, Averase Averase - Len!:ith 

ObJect ObJect (Number (f•icosra111 IJillth Ler,!!th To IJidth 
Structure T'alP8 Count Per Cu H> Per Cu H) (Hicron> (Micron> Ratio 

Fiber Chr!lsotile 9, 13017, 69,9 0,06 :t 0,00 0,67 .i 0,27 10,78 .i 4,38 
Aa.Phibole 0, 0, 0,0 0,00 .i 0,00 o.oo J 0,00 0,00 .i 0,00 
Other 6, 8670, 0,18 :t 0,17 0, 77 .i 0,55 5,J3 .i 1,88 

All Fiber 15, 21695, 0, 11 .i 0,12 0,71 .:l 0,39 8,60 :l 4,46 

Matrix Chr!lsotile 1, 1446, 22.0 0, 19 .i 0, 00 0,50 .:l 0,00 2,67 .i 0,00 
N 
(X) A111Phibole o. o. 0,0 0,00 .:l 0,00 0,00 .i 0,00 0,00 J: 0,00 
en Other 0, 0, 0,00 .i 0,00 0,00 .:I: 0,00 0,00 .i 0,00 

All Hatril< 1 • 1446, 0, 19 J- 0,00 0,50 .:l 0,00 2,67 .i 0,00 

SaGPle Collection and Preparation Oata Grid Data 

Air Volume • 1,00CuH Grid IDI 060883/E-4 
Deposit Area • 1,00 Sa Ca. Individual Grid DPenins a 0,000069 So Cni 
Ashed Area ~ 1,00 Sa Ca Nuniber of Orid 0Peninss a 10 
Redeposit Area= 1,00 Sa C111 Film Hasnification 20000 



------ ----- --------- -------------- --------- ----------------

I IT RESEARCII INSTITUTE STRUCTURE ANALYSIS [1ATA : 
IN[IJVIDUAL OBJECT DATA TABLE ff=FlliER, B=fllJtl[ILE, C=CLUSTER, H=HATRIX) 
TAIIU F'f,EPA"-ATION llATEl 21-JUL-83 . 
========================~=======================~=======~=============================c=========== 
SAHPLE CO[IEl C06545-003 310 

Size (Hicron> Hass (f'ico!ira111> 
Grd ------------------ --------------------- Not. No 
O~n ObJ St.r Depth Width Lensth Ratio Chr\lsotile A.,~hibole An,bis Asbe f'att X-Ra~ 

1 l F 0,000 0,062 0,31 5,0 0,002 
3 2 F 0,000 0,062 1,75 28,0 0,014 
3 3 F 0,000 0,062 0,94 15,0 0,009•
5 4 F 0,000 0,062 0,69 11,0 . . X• 
6 5 F 0,000 0,062 0,56 9,0 . . X 
6 6 F 0,000 0,062 0,44 7,0 . X• 
6 7 F 0,000 0,062 0,50 8,0 0,004 
7 e F 0,000 0,062 0,69 11.0 0,005 

N 7 9 F 0,000 0,062 1,25 20·,o 0,01000 
--.J 7 10 H 0,062 0,125 0,62 5,0 0,013 

7 11 F 0,000 0,062 0,56 9,0 0,004 
7 12 C 0,062 0,250 1,25 5,0 . X• 
8 13 F 0,000 0,062 0,94 15,0 . . X• 
9 14 F 0,000 0,125 1,25 10,0 . 0,046 
9 15 F 0,000 0,062 0,62 10,0 0,005 

10 16 F 0,000 0,062 0,94 15,0 . 0,009 

Total Hass (f'icosra11>= 0,058 0,063 
Total Count = 8, 3, 3, 2, 0, 

=-=~=---~-~~==--=-----=~=--===-=-=----===-===--~=~---------=---=------------~-----;-------===---~~ 



-----------------------------------------------------------------------------------------------

------------------------- --------- ----------- ----------- ----------- -------------

------ ---------

------ ---------

IJT RESEAr,Clf INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUHHARY TABLES 
5AHf'LE COI•E I C06545-083 TABLE f'REF'ARATION [IATEI .21-JUL-83 
-==~-=======c================c==-===============-===========c=====~==c=c=====:==================== 
Aerosol ObJect Count And Calculated ObJect Haiiti Characteristics 

Nu111ber Hass Avera!ie 
Actual Concen. _ Concen, Avera!ie Avera!ie ; Len!llh 

ObJect ObJect (Nu11ber (f'icosra111 Width Length To Width 
Structure l'llPe Count Per Cu H> Per Cu H) Oheron) ( Hie rdn) Ratio 

Fiber Chr'!ls.otile 7. 10560. 60.5 0,06 i o.oo 0,01 ! 0,51 13,00 i 0.00 
A111Phibole J. 4529. 95,5 0,08 i 0.04 1 .04 :l 0.18 13,33 .i 2,09 
Other ... 6039. 0.06 i 0,00 0,66 i 0.21 10,50 i 

------ ---------
3.42 

All Fiber 14, 21135, 0.07 i 0.02 0,82 i 0.39 12,36 i 5.97 

Cluster Chr'llSOti le o. o. 0,0 0,00 i o.oo o.oo i o.oo o.oo i 0,00 
NI A111Phibole 0, o. 0,0 0,00 .i o.oo o.oo :l 0,00 o.oo .i 0,00 
00' Other 1. 1510. 0.25 J: 0,00 1,25 i o.oo 5.00 i 0,0000 : 

All Cluster 1. 1510. 0.2s i o.oo 1.25 i 0,00 S,00 i 0,00 

Hatril( Chr'!lsotile 1. 1510. 19.2 0.12 :J: o.oo 0.62 i 0,00 5,00 i 0,00 
Aa1Phibole o. o. o.o 0,00 i 0,00 0,00 i o.oo 0,00 i o.oo 
Other o. 0, 0,00 i 0,00 0,00 .l o.oo 0,00 i o.oo 

All Hatrix 1. 1510, 0,12 i 0,00 0,62 :l 0,00 5,00 i 0,00 

Sa~Ple Collection and Preparation Pata Grid Pata. 
----------· 

Air Volu•e a 1.00 Cu H Grid IDI 060883/E-5 
Deposit Area = 1.00 So Ca Individual Grid Openin~ 0.000066 So Ca, 
Ashed Area 1,00 So C11 Nuffiber of Grid 0Penin~s • 10 
RedePo&it Area~ 1,00 So C111 Fil111 Ha~r,jfication = 20000 



• • 

IIT RESEARClt INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIDER, D=DUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATES 21-JUL-83 
~-------=-------ccc------=---------=-a--~=c-=-gc-c---=--------===----=~---~----==-------=--=--=--= 

SAHf·LE CO[lf I C06S4S-084 ~ 7 '1 

Size (Hicron> Hass (Picoiiraao> : 
Grd ------------------ --------------------- Not No: 
OPn ObJ Str DePth Width Lensth Ratio Chrusotile A111Phibole An.bis Asbe f·att X-Ra11 

------ ----- ---------- --------- ----- ---- ---- ----------------. 
2 l f 0,000 0,062 0,37 6,0 0,003 
2 2 f" 0,000 0,125 1,81 14,S 0,067• 
3 3 F 0,000 0,062 0,50 8,0 0,004 
3 4 F 0,000 0,062 0,31 5,0 . X 
5 5 f 0,000 0.062 0,44 7.0 0,003 
6 6 F 0,000 0,062 0,31 5,0 0,002 
9 7 F 0,000 0,125 0,75 6,0 0,024 

N 9 8 f 0.000 0,062 0,44 7,0 . 0,004 
co 10 9 f 0,000 0,062 0,31 s·. o 0,002
\.0 

Total tta&s (f'icosra111)= 0,039 0,071 
Total Count .. 6, 2, o. 1. 0, 

C-------------•--===--=-=-----==-----==-==-:=----=a-=--------==----0-----------------------~-------



JIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUHHARY TABLES 
SAHPLE CO~ES C06545-084 TABLE PREPARATION ~ATEl 21-JUL-83 !
---~=~----------=-==c---c===-=-=£-s----c-----------------------c=------=~----:c-:-=--=--=-=----;c~~ 

Aerosol Object Count And Calculated ObJect Hass Characteristics 

ObJect 
Structure 
---------
Fiber 

T\IF-e 
----------
Chrusotile 
A11Phibole 
Other 

Actual 
Object 
Count 
------

6, 
2, 
1. 

------

Nu111ber 
Concen, 
(Nu•ber 
f'er Cu H> 
---------

8749, 
2916, 
1458, 

---------

Hass 
Concen, 
(F"icosra111 
Per Cu H> 
-----------

57,4 
103,2 

Averase 
Width 
(Hicron> 
-----------
0,07 .i 0,03 
0,09 .i 0,04 
0,06 .i 0,00 

Averase. 
Ler,sth 
(Hicron> 
-----------
0,45 .i 0, 16 
1,13 .i 0,97 
0,31 .i 0,00 

Averase 
Lensth 
To Width 
Ratio 
-------------

6,17 J. 1,17 
10,75 .i 5,30 
5,00 .i o,oo 

All Fiber 9, 13123, 0,08 .i 0,03 0,58 .i 0,48 7,06 f 2,98 

N 
\.0 
0 

Sa~Ple Collection and Preparation Data 

Air Volu111e· '" 1,00 Cu H 
De,-osit Area 1,00 So C111 
Ashed Area ~ 1,00 So Ca 
Redeposit Area= 1,00 So C111 

Grid Data 
---------
Orid IDI 060883 
Individual Grid OF-enins 
Nu111ber of Grid OF-eninss 
Fil~ Hasnification 

a 

• 
'" 

0,000069 So 
10 
20000 

Cn, 



---------- --------- ---------------------- ----- ----- ---- ----

N 
.0 
;'....a 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INllJVHIUAL OI1JECT l•ATA TAl•LE ff;aFJ[lEf~, ff=DUNIILE, C=CLUSTER, H=-HATRJX) 
TABLE PREPARATION DAIEI 21-JUL-83 
=--===----===c-----=-=-==~=---=--g--~=----ca---~=-=--==-=-=---~--==-----=--------------------c--== 

SAHf'LE CDl•E I C06545-086 ) JS° v 

Size (Hicror,) Ha&& (f'ii:osra11o) 
Ord ------------------ --------------------- Not . No 
0Pn ObJ Str DePth Width Lensth Ratio Chr~sotile A111-hibole A11obis Asbe . f·at.t X-Ra~ 

1 1 F 0.000 0,062 0,44 7.0 0,004' 3 2 f 0,000 0,062 0,44 7,0 0,003 
4 3 F 0,000 0,125 2,00 16,0 0,064 
5 4 F 0,000 0,062 0,62 10,0 0,005 
6 5 F 0,000 0,062 0,69 11,0 0,005 
7 6 F 0.000 0,062 0,94 15,0 0.007 
9 7 f 0,000 0,062 0,44 7,0 X' ' 10 B F 0,000 0.062 0,31 5,0 X'' 10 9 F 0,000 0,062 1,06 17,0 0,010• 

10 10 F 0.000 o.062 0,31 5,0 . X• 
Total Hass <Picosra111>., 0,085 0,014 

"'Total Count 5, 2, 3, 0, 0, 

==========c==============~==========ggc=======================================~===========~~==-=== 



------ --------- -------------------- ---------- ----------- ----------- -------------

------ ---------

---------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA' 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CO~Et C06545-0B6 TABLE PREPARATION DATE& 21-JUL-83 
~===================~=~~====c===~===~=~=================~=========~~~============================= 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nu.,ber tla&s Avera!ie 
Actual Concen, Concen, Averase Avera!ie :Lensth 

ObJect ObJect (Number (Picoflran, Width Ler,sth To Width 
Structure T~f'e Count Per Cu ti> Per Cu H> (tlicron) (tlicron) Ratio 

Fiber Chr!:lliOtile 5, 7572, 129,1 O,OB .:l- 0,03 0,94 J: 0,62 .11,BO J: 3,70 
A•f'hibole 2, 3029. 20,9 0,06 J: 0,00 0, 75 .i 0, 44 12,00 :J: 7.07 
Other J, 4543, 0,06 :t 0,00 0,35 J: 0,07 5,67 :J: 1..15 

All Fiber 10, 15145, 0,07 .:l- 0,02 0,73 .:J: 0,51 10,00 :J: 4,57 

.N 
"IO.N 

Sa11Ple Collection and Pref'aratior, Data Grid Data 

Air Volu111e a 1,00 Cu H Grid IDr 060B83/A-B 
Def'osit Area a 1,00 60 C11 Individual Grid Of'entns = 0, O<f066'1.60 Cno 
Ashed Area = 1,00 So C111 Nun,ber of Grid OPeninS& = 10 
RedePo&it Area= 1,00 So Cm Fil~ Hasnification = 20000 

http:O<f066'1.60


N 
\.0 
w 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INfllVHIUAL O(IJECT [1AJA TAflLE IF=Fil<ER, B-bUNl•LE, C=CLUSTER, H=HATIUX> 
TA~LE PkEF'ARATION ~ATEI 21-JUL-83 
~===~~==========g=====~z=~==;•=c====mc=======~====~~~=~====~======G=~=~=============~============= 
SAHF'LE COCIEI C06545-087 

) "" 
Size (tlicror,> Hass IPicosram> 

Ord ------------------ --------------------- Not No 
Or-n ObJ Str Der-th Width Lensth Ratio Chr'!lsotila 1%1111-hibole Aa.bis Asbe Patt X-Ra'!I 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 
1 

1 
.2 

F 
F 

0.000 0.125 
0.000 0.062 

0,50 
0.56 

4.0 
9.0 

• 
0.004 

. . X 

2 3 F 0.000 0.12s 1.07 1s.o . 0,069 
3 4 F 0.000 0,062 1,13 18,0 0.009 
4 5 F 0.000 0.12s 0.62 5,0 0.020 
5 
6 
6 
6 
7 

6 
7 
8 
9 

10 

F 
F 
F 
F 
f' 

0.000 0.062 
0,000 0.062 
0.000 0.062 
0.000 0.250 
0.000 0,062 

0,56 
0.56 
0,87 
1.so 
0.94 

9,0 
9,0 

14.0 
6.0 

15,0 

. 
• 
•. . 

0,005 . . 
0,.221 
0,009 

. . . . X 
X 

7 11 F 0.000 0.062 1 • 25 20,0 0.010 
7 
7 

12 
13 

F 
C 

0.000 0.12s 
0.01,2 o,312 

0,69 
0.62 

s.s 
2,0 

0.022 . . X 
7 14 f 0,000 0,062 0.94 1s.o 0,007 
7 15 F 0.000 0.062 1.so 24.0 0,012 
7 16 t1 o,062 0.12s 3,50 28,0 0,071 
7· 17 t1 0.062 0,125 0,75 6,0 0.01s 
8 18 F 0.000 0,062 1.2s 20,0 0.010 
8 19 F 0.000 0,062 0.56 9,0 0,004 

Total 
Total 

Hass 
Count 

<Pico!lra11> .... 0.186 
11, 

0,304 
4. 1. 1 • 2, 

--~~~~,-~======Q===========~=====c=================cgc======================Q======~~=~-======~=;~=~ 



--------- ---- ------ -------- -------- -------

---------

IIT RESEA~CII INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUMMARY TABLES 
SAMPLE COD[J C06545-007 TABLE PREPARATION DATEI 21-JUL-B3 
-==----=--cc----=====--===g~--g-======--•--=-----=-=-==-=------=-----=----=--=----=----=-----=--== 

Aerosol ObJect. Count And Calculated ObJect. Hass Charact.eristic5 

Nua,ber Har.s Averase 
Actual Cor,cen, Concen, Averase Averase Lensth 

ObJect ObJect. (Nu111ber (f'ico!:ira111 Width Ler,sth To IJidth 
Structure T~Pe Cour,t Par Cu H> Per Cu H> <Micron) (Micron) Ratio 

Fiber Chr~sotile 9, 12B76, 141,9 0,08 J: 0,03 0.94 J: 0.35 13,94 i 7.00 
A111Phibole 4~ 5722, 434,5 0.1.2 J 0,0'1 1,22 J 0,5B 11,25 :1: 4.so 
Other 3, 4292, o.oa J: 0.04 0,65 i 0,20 9,00 J: 5,00 

All Fiber 16, 22890, 0.09 J: o.os 0,96 J: 0,42 12,34 J: 6,13 

Cluster Chr~iiotile 0, 0, 0,0 o.oo J: o.oo 0,00 :I: 0,00 o.oo J: 0,00 
'N A111Phibole 0, 0, o.o o.oo J 0,00 0,00 i o.oo 0,00 J: 0,00 
I.O Other 1, 1431, 0,31 J: 0,00 0,62 :I: o.oo 2,00 J: 0,00
~ 

All Cluster 1, 1431, 0,31 J: 0,00 0,62 J: o.oo 2.00 J: 0,00 

Matrix Chr~sotile 2, 2B61, 123.5 0.12 J: 0,00 2,13 i 1.94 17.00 .US,56 
A•,Phibole 0, 0, 0,0 .o.oo J: o.oo 0,00 .t 0,00 0,00 i 0,00 
Other 0, 0, 0,00 :I: o.oo 0,00 J: 0,00 o.oo :I: o.oo 

All Hat.rix 2, 2D61, 0,12 :I: 0,00 2,13:1:1,94 17,00 :1:15,56 

Sa111Ple Collection and Preparation Data Grid Data 

Air Volu111e = 1,00 Cu H Grid IDI 060883/A-9 
DePosit Area = 1,00 So Cm Individual Grid OPenins = 0,000070 So Ca 
Ashed Area = 1,00 So C111 Nu~ber of Grid Qper,ir,!:is • 10 
RedePosit. Area 1,00 So C111 Fil~ ttasnification = 20000 



•• 

---------- ---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TA~LE (f=FIBER, D•~UNDLE, C=CLUSTER, H•HATRIX) 
TABLE PREPARATION DATEI 21-JUL-83 
-~=~-----===~;===••g=======c======~====a=a~===============-:===~====gc=g~===================c=c~-

SAHPLE CDDEI C06S4S-088 -~90 

Size (Micron) Hass (Picosra11) 
Ord ------------------ --------------------- Not No 
0Pn DbJ Str Depth Width Le~slh Ratio Chr11soti le Aa.Phibole A111bis Asbe f'att X-Ra~ 

------ ----- ----- ---- ---- -----·-----------
4 J F 0,000 0,125 5,00 40,0 0, 184• 
4 2 F 0,000 0,062 0,44 7,0 0,003 
4 3 F 0,000 0,125 0,81 6,5 . 0,030 
6 4 F 0,000 0,062 0,25 4,0 0,002 
6 5 F 0,000 0,062 0,62 10,0 0,005 
7 6 F 0,000 0,062 0,31 5,0 0,002 
7 7 F 0,000 0,062 0,37 6,0 0,003 
9 8 F 0,000 0,062 0,44 7,0 0,003 

N JO 9 F 0,000 0,062 0,69 11 ·,o . 0,006 
<..O 
u, 

Total Nass (Pico!ilra111)= 0,019 0,220 
Total Count = 6, 3, o. o. o. 

-g--~---------=-==----=--a=--=--c-=-=----=--=-=c--=~=-=---c-----=-------------=-~--=~--==--=--=--= 



---------- ---------- ----------- ----------- ----------- ------------------- --------

------ ---------

---------

Ill RESEARClt INSTITUTE STRUCTURE ANALYSIS DATA: 
SINGLE SAHPLE SUNHARY TABLES 
SAHF"LE CDl•E: C06545-08B TABLE f"REf'ARATI0N [1ATEI -21-JUL-83: 
;----=-------~-~=---==--=--~=a==---~-=-a----=-=~--~~---=---------------=-===------------=------=--
Aerosol 0bJect Count And Calculated 0bJect Hass Characteristics 

Nu•ber Hass Avera!le 
Actual Cor,cen. Concen. Avera!le ·_ Averase: Lensth 

ObJect ObJect (Nu111ber (f'icofira111 Width Lensth To Width 
Structure TwPe Count Per Cu H) f'er Cu H>. Oheron) (Hicron> : Ratio 

Fiber Chr\lsotile 6, 9446, 30,6 0,06 .t o.oo 0,41 J: 0,13 6,50 i 2.07 
A••Phibole 3, 4723, 346.B 0, 10 i 0,04 2,17 .t 2,45 19,17 UB.18 
Other o. 0, 0,00 .t 0,00 0,00 J: 0,00 0,00 i 0,00 

All Fiber 9, 14169, 0,08 J: 0.03 0.99 .t 1,51 10,72 HI .20 

N 
I.O 

°' 

SaaPle Collection and PrePsration Data Orid Pats 

Air Volu•e a 1,00 Cu H Grid IDI 060883/A-10 
fJePosit Area a 1,00 So Cai Individual 0rid Openins • 0, 000064 So Ca: 
Ashed Area a 1,00 Sa C111 Nu•,ber of Grid OF-eninss ,= 10 
Redeposit Area= 1,00 Sa Ca Fil111 Hasnification = 20000 



------ ----- ----- ---- -------------- --------- ----------------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
INDIVIDUAL OBJECT DATA TABLE <F=FIDER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TADLE PREPARATION DATEI 21-JUL-BJ 
=-====================cc====-=gcg~==cag•==a=g===g==c-======cc=-=======•=================c==g====== 

'} 't ..,SAHPLE CODEI C06545-0B9 

Si:?e (Hicron> Ha&s (f'icosra111> 
Grd ------------------ --------------------- Not No 
O~n ObJ Str Depth Width LenSlh Ratio Chr~sotile Alll~hibole Anabis Asbe · Pall X-Ra~ 

1 1 F 0,000 0,062 0,44 7,0 0,004• 
2 2 F 0,000 0,062 0,56 9,0 . 0,005 
4 J F 0,000 0,062 0,75 12,0 0,006' 
e 4 f 0,000 0,062 0,62 10,0 0,005 

10 5 f 0,000 0,062 1,13 18,0 . 0,010 

I 
.. 

Total Hass <Picosra•,>= 0,011 0.020
I Total Count .. 2, 3, o. 0, 0,N 

. I.D 
-....J 

-------------~======~---==-=--=cc-----c-----c----=-g=-=---------~---=-c------~-------------=--=--= 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA_ 
SINGLE SAHPLE SUHHARY TABLES 
SAHPLE CODEI C0654S-OB9 TABLE PREPARATION DAIEI 21-JUL-83 
a----------------~-~g-----=-c-=--==--c=------~---c-~--c-=-----=------==--c---~---~--------~---------

Aero&ol ObJect Count And Calculated ObJect Ha&s Characteristics 

ObJect 
Structure 
---------
Fiber 

T~Pe 
----------
Chru&otile 
AnoPhibole 
Other 

Actual 
Object 
Count. 
------

2, 
3, 
o. 

------

Nu11,ber 
Concen, 
(Number 
Per Cu H) 
---------

3078, 
4618, 

0, 
---------

Hass 
Concen, 
(Pic0Sra11 
Per Cu H> 
-----------

16,9 
30, 1 

Avera!ie 
Width 
(Hicron> 
-----------
0,06 .i 0,00 
0,06 .i 0,00 
0,00 J: 0,00 

Avera!ie : 
Lensth 
(Hicron) 
-----------
0,69 .:l 0,09 
0,71 J: 0,37 
0,00 J: 0,00 

Avera!ie 
Lensth 
To Width 
Rat.io 
-------------

11, 00 .i 1,41 
11,33 J: S,86 
0,00 J: 0,00 

All Fiber s. 7696, 0,06 J: 0,00 0,70 J: 0,26 11,20 .i 4,21 

·".0 
:0 

Sa~Ple Collection and Preparation Data 

Air Volu~e a 1,00 Cu H 
r,e,-osi t Area 1,00 So C111 
Ashed Area a 1,00 So Cm 
RedeF-osit Area a 1,00 So C11 

Grid Data 
---------
Grid IDI 060883/B-6 
Individual Grid 0Penins 
Nu111ber of Grid Oper,inSs 
Filno Hasnification 

= 
• 
= 

0,000065 
10 
20000 

So Cno 



---------------------
------ ----- ----- ---- -------------- --------- ----------------

N 
\.0 
,\.0 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA· 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B•&UNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATEI 21-JUL-83! 
•=========~a======g=•========gc====•=~aaa~=:g========~=====~g========a============================ 

SANF'LE COflEI C06545-090 } <( j 

Size <Hicror,) Hass (Pico!lra111) 
Ord ------------------ Not -_ No 
Qpr, ObJ Str DePth Width Lensth Ratio Chr1;1sotile A111Phibole A111bi!I Asbe Patt X-Ra°" · 

1 1 F 0,000 0,062 _ O,J7 6,0 0,003 
6 2 F 0,000 0,062 J,75 60,0 0,030 
8 J f 0,000 0,062 1,00 16,0 0,008 
9 4 F 0,000 0,062 0,25 4,0 0,002 
9 ...... C 0,062 0.125 0,75 6,0 0,015 

Total Hass (Pico!lra111)-= 0,058 0,000 
Total Count = 5, o. 0, o, o, 

~=-=----c---=a=---=G-=------=-===-==~•==-===---~-=--=-====---=---c---------=----------=-----------c 



-----------------------------------------------------------------------------------------------

--------- ---------- --------- ----------- ------------------- ----------- -----------

------ ---------

---------

IIT RESEARCII INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUHHARY TABLES 
SAHPLE CODE: C06~4S-090 TABLE PREPARATION DATEt 21-JUL-83 
~-======c=c~ma•c~===cc======g====g==c===a=-~c~==~~=======c============c=========~================= 

Aerosol ObJect Count And Calculated ObJect Has& Characte~i&tics 

Nu..ber Hass Averase 
Actual Concen, Concen, Avera!.te . Avera!ate Ler,sth 

ObJect. ObJect. . (Number (f'icu!ira111 Width Ler,!ilth To Width 
St.ruct.ure T~Pe Count Per Cu H> f'er Cu H> a (Hicron) (Hicron> Ratio 

Fiber Chr~soti le 4, 6203, 66,5 0,06 :l 0,00 1,34 :t 1,64 21,50 :l26,20 
A..Phibole o. o. 0,0 .0,00 .i 0,00 0,00 .i 0,00 o.oo :t 0,00 
Other o. o. 0,00 .i 0,00 0,00 J: 0,00 0,00 .i 0,00 

All Fiber 4, 6203, 0,06 J 0,00 1,34 :l 1,64 21,50 !26,20 

Clu&ter Chr~sotile 1, 1551, 23,6 0,12 :t 0,00 0,75 :l 0,00 6,00 :t 0,00 
AaPhibole o. o. o.o 0,00 J; 0,00 0,00 :l 0,00 0,00 :l 0,00 

w 
0 Other o. o. 0,00 :t 0,00 0,00 :t 0,00 o.oo :l 0,00 
'O ------ ---------

All Cluster 1, 1551, 0,12 .i 0,00 0,75 :l 0,00 6,00 :l 0,00 

Sa~Ple Collection and Preparation Data Grid [1ata 

Air Volu~e 1,00 Cu H Grid IDI 060883/D-7g 

Deposit Area = 1,00 So C• Individual Grid O~enin~ • 0,000064 Sn c., 
Ashed Area = 1,00 60 C111 Nu~ber of Grid Qper,inss P 10 
Redeposit Area 1,00 So Ca Fil~ Ha!inification = 20000 

http:Avera!.te


I l T f![f:F Alirll JNSHlllT[ !:l fWCTllf/E MU\I. \'Sl!i IIATA 
I NlllVI11UhL l)[c.J[Cl 11,,lA TA£:LE (F=Fll:Ef~, l.l=F•UNI.ILE, C=CIUSTER, M00 M1'. ·1 f, IX) 
TABLE PHEPARATION l.l~TE: 2'.i- MAY-iJJ 
--------- ·--------------------------------------=~--------·--------- -- -·-•-----==-=--- - -- --====:.-~=-- -·- ----------·---

SAMPLE CODE: C06545-33 

Si:::e (Micron) Mic!SS (Pico~r.:1111) 
Grd - ·-- - --- - ------- -- --·-- ···-· No--------··-·--·--··----- llot 
Qpr, ObJ Str Depth Width Len~th riatin Chr~sot1le Ao,Phibole: Mnib 1 ~I tasbP. F'.Jtt X··f<<'~ 

------·--· --·-- ·------· -----·· ---- -------··-------------
4 30 F 0,000 0,062 2,31 JI ,0 0,018 
4 31 r 0,000 0,062 0,7::. 12, 0 0,006 
4 3·• f' 0,000 0,062 1 • 7:; :!8. 0 0,014~ 

4 33 F 0,000 0,062 1,13 18,0 0,01() 
4 34 C 0,062 0,107 0,75 4,0 0,023 
4 35 fl 0,0{,2 O,Hl7 1, [17 10,0 X 
4 36 F 0,000 0,125 1, LS 9,0 0,036 
5 37 F 0,000 0,062 0,31 ~;.o o.oo:! 
5 38 B 0,062 0,250 3,01 15,3 0, 15~ 

w 5 39 F 0,000 0,062 1,25 20,0 0,010I0 0:.., 40 ll 0,062 0,625 1,56 2.~ . X 
I .,~- 41 C 0,062 1,875 .3.7::i 2,0 1, 143 

.. 1 0: 42 11 0.125 1,~50 1 , 07 1 I~ 0,762 

,...... 
.., 
6 43 r 0,000 0,062 0,94 15,0 (),007 
6 44 F 0,000 0,06:.? 0,62 10,0 0,005 
6 45 C 0,062 o.~i::.o 0.7~ 3,0 X 
6 46 M 0,062 0,062 0,62 10,0 0,006 
6 47 C 0,062 1,250 5,00 4,0 1,016 
6 48 M 0,062 0,062 1,15 20,<) 0,013 
6 4? C o. 062 o. ~;oo ~.50 5,0 o,:!oJ 
6 ~o M 0,06::.' 0,12~ 1,~5 10, 0 0,025 
6 51 [I O,Ob2 0,250 t, 0(1 4. () X 
6 52 F 0,000 0,062 0,31 ~;.o 0,002

1 ,,,:-6 53 M 0,062 0,062 ,..:....J 20,0 0,lH:i 
6 54 M 0,062 0,062 0,56 9. () 0,006 

~~_,.., 
6 56 r 0,000 0,062 1, 1'7 19,0 0,009 
7 57 M 0, (Ji,2 0, 062 1,13 18,0 0,011 
7 ~~o M 0,062 0,06:c' 0, .51 5,0 )( 

6 F 0,000 0,062 0,50 8,0 (),004 



w 
0 

,N I 
--~_I, 

!Ir RESEARCH INSTllUTE Sll-UCIURE AN/\L.YSIS L•ATA 
INUIVIDUAL OBJECT UAlA TADLE <F=Fll<ER, [1=fcLJNI1L.E, CccCLUSTEF~, M=MATRIX) 
TABLE PREPARATION UAlE: 25-IIAY-83 
c================================~=============================-~=~====~========~~==~=~===~========:= 

i 
SAMPLE COL•E: C06545-J3 

Size <Hicror,) Hass CPicosran,> 
Grd ------------------ ---------------------- Not No 
UPn ObJ Str DePth Width Len~th Ratio Chr"'sotile AmPhibole Ambi.sl Asbe Patt X-Ra!al 

----- -·--- ----- ---- ---- --·-------- ------· 
1 F 0,000 0,062 1.19 19,0 0,009 

2 2 M 0,062 0,125 0,50 4,0 0,010 
2 3 F 0,000 0,125 0,62 5,0 0, 02:~ 
2 4 F 0,000 0,062 0,37 6,0 0,003 
2 5 F 0,000 0,062 0,62 10,0 X 
2 6 C 0,062 0,312 0,94 3,0 0,048 
2 7 C 0,062 0,625 0,94 1. 5 0,095 
2 
2 

8 
9 

F 
C 

0,000 0,062 
0,062 1,250 

0,94 
1 , ')~... J 

15,0 
1.0 

0,007 
X 

2 10 B 0,062 0,187 0,69 3.7 0,021 
2 11 C 0,062 0,937 1,56 1,7 0,230 
2 12 F 0,000 0,062 0,62 10,0 0,005 
2 13 F 0,000 0,062 1. 2~; 20,0 0,010 
2 14 F 0,000 0,062 0,56 9,0 0,(,04 
2 15 F 0,000 0,062 1,56 25,0 0,012 
2 16 F 0,000 0,062 2,25 36,0 0,010 
3 17 F 0,000 0,062 1, 13 10,0 X 
3 10 F 0,000 0,062 1,38 22, 0 0,011 
3 
3 

19 
20 

M 
F 

0,125 1.2~0 
0,000 0,062 

2,50 
1 

0 
')&.:"L.J 

~!. 0 
20, (I 0,010 

. X 

3 21 H 0,062 C,,062 1.69 27,0 0,017 
3 22 M 0,062 0,062 1,19 19,0 0,012 
3 23 11 0,062 0,312 2,50 8,0 0, 127 
4 24 F 0,000 0,062 0,62 10.0 0,005 
4 25 F 0,000 0,062 0,50 8. () 0,004 
4 26 M 0,062 0,125 0,94 7,S X 
4 
4 

27 
28 

F 
F 

0,000 0,062 
0,000 0,125 

1, 13 
0,44 

18,0
3 •.,.., 

0,009 
0,016 

4 29 [C 0,06~ o. 107 5,75 30,7 0, 175 

---------~-----=-====-~======================~==================~~=~=~===~========~==~====~==~===~--



l l T RESEM~CH INST I TIJIE i, rnuc r u1a: ,1Nti1. YS Is 111',TA 
INl1IVI11L1AL OE<.IECT t1ATl'I Ti'II:L[ 1F=Flt:<[R, B=IcUNl.ll[, C=CLUSTER, M=MAllUX) 
TABLE PREPARATION UATE: 2!i-M~W-83 
=~===;=======================================----------==-~~~=~=~-=--------------------------------·-
SAHf'LE CODE: C0654S-33 

Size (Hicror,) Hass (f'icosra11o) 
Grd 
0Pn ObJ Str 

-------·-------------
Depth Width Lensth Ratio 

-------------------·-··-·-----·--
Chr~1soti le An,Phibole An.bis 

Not 
Astoe 

No 
~·c1tt x-1,;.,~ 

·----------- -- ·- ------- --
7 ~;9 H 0,062 0,062 0,31 5.0 X 
7 60 H 0,062 0,062 0,75 12,0 X 
7 61 r 0,000 0,062 0,!:,0 El,O 0,004 
7 62 C 0,062 1.250 1,07 1, S X 
8 63 C 0,062 (), 107 3,44 18,J 0, 105 
8 64 F 0, (>(J(j O, 06:' 1,69 :.'/,() 0,013 
ti 
H 

65 
!,6 

C 
fc 

0,0{,2 
o.c,,... :? 

5,000 
o .. 1f$l 

~.(10 
\)•'I•\ 

1, 0 
~:; .,,, 

4 ,06:! 
0. 1,,_).,2<;' 

w (I (~)7 C O,Ot,2 l , : ;l, '.~ l, t.:/ l ,:/ l), 4 /,·) 
0 
w \ 0 

8 
68 
(.') 

M 
F 

0, 062 
(J,000 

0, 06:-! 
0,062 

0. ~10 
0,94 

(J. 0 

1:;, 0 0,007 
X 

0 70 F 0,000 0,062 0, '.;0 IJ,() 0,004 
8 /1 F 0,000 0,062 0,75 12,0 o.oot-
8 n f 0,000 0,062 0,44 7,0 0,003 
8 i'J F 0,000 0,062 0, 6<1 11.0 X 
ti 74 F 0,000 0,062 o. ~~o 0,0 0,004 
8 75 F 0,000 0,062 0,75 12,0 0,007 
8 "/6 F 0,000 0,125 0,50 4,0 0,018 
8 77 F 0,000 0,062 0,62 10,0 0,005 
8 18 F 0,000 0,062 0,69 11,0 0,005 
8 79 M 0,062 0,062 0,01 13,0 0,000 
8 80 f 0,000 0,062 0,Jl 5,0 0,003 
9 81 [C O,Ot,2 0,250 0,94 3, I 0,038 
9 82 F 0, 000 O, 0t,;> 0,1,9 11.0 0,005 
9 03 F 0,000 0,125 0,69 c· c:· 

.... ,J 0,022 
9 l:14 r 0,000 0,062 0, l,2 10, 0 0,00'.:> 
9 G5 F· 0,000 0,062 0,50 8, (l 0,004 
9 

10 
El6 
87 

C 
M 

0,062 1.125 
0,062 0,125 

1,25
1 '")t..-•-J 

I , 1 
10,0 o.02~; 

X 

-------- --- - -· - --- -------------------·- -- - -- - - - ---=-=-========== -~= -· -- ·- ·--- ·---- - - -- - - - -- -- -.-· -- - -- - - -.- -- ,...., --,. - ----



lIT klSEAr,Cli INSTITllH SHWC"JURE ANi',l Y!:~IS flATh 
INJIIVlJ1lJAL Ofl.Jl:.C:T IIATA TAL:Ll ff=r1L1ER, lt=l•UNDLL, L>CIUSTER, M=MATfdX) 
TABLE PkEPAkAfION UATE: 2~-MAY-83 

SAMPLE CODE! C06545-33 

Size (Micror,> Mass (F'icograno) 
-·--------- ---· ·-·· --- - -- -- l~ot No 

0Pn UbJ Str [lepth Width Lensth Ratio Chr~1soti le AnoF-l111:>ole An,hi =l ,,sbc F· o t t X-l~a,1 
-·---- ----·- --- -- ---- --

10 88 C (l, 0{,2 0, 187 0,62 3. :{ 0,019 
10 89 C 0,062 0, L!5 o.::.o 4,0 X 
10 90 C 0,062 1.250 1, ::,6 1 I:? 0,317 
10 91 M 0,062 0,062 1,25 20,0 0,013 
10 92 F 0,000 0,062 0,94 15,0 . X 

Grd ---·----------------. 

Total llass CF"icosram)= 9 .~;24 0,070 
I Toial Co•.mt 68, {, . 17, 1. o. 
'w 
·o 
\+==-
I 
l 

:.: = ==:::: ====- ====-=====~= ======== :..::::::--::::::::.;: :::::.::::::::::.:::::::=:::::::.:=.:.;.;:::::::: = :--.: :::::..: === ==:.::::::..;..;:..;;, = :-.:::...:..: ~=--==== = :: -= = :.::--.::::::-: :::::::::::.:=~=.:... .:..::· 7;--= :-: == =---= ==· 



---------

Ill r,ESEAF/CH lNS I JTIHE i_;ll,IICTUF/E hNt)LYSIS IIATA 
81NGLl SAMPLE GUMM~RY fABLl8 
SAMPLE CODE: C06545-JJ fA~Ll Pk[PAkATION D~ll: 25-MAY-UJ 

Aerosol 8bJect Count ~nd Calculated ObJect Ma~s Characteristics 

N1.111,b1: r tla;;s A\'e1•;1!'le 
Act.,1al Conr-pn, ConcPn• t,vc~r:iqe tive 1•;;se LN,sth 

ObJect Ob.1ect (Number (F'ico!:lran, IJ i rJth Ler,cith lo l·J1rJth 
St rucl•.Jl'e l\alF-e Count f'i!r Cu M) 1·er Cu M) ( Mieror, \ (Mic-,or,> l,ut1 o 
----- ------ ------------ -------- ----· - ·--·-- - ·- ------------
fiber Chr~sot1le 37, 5603~. 474,1 0,07 J (),01 0,91 l 0, l t4.~3 ! U,26 

AmPhibole 6, ~'087. 117,6 0,09 J (),03 0.~2 1 0. 9 1,92 ~.U3 
Other 4. l>05B, 0,06 l o.oo 0,84 ~ (), ~ 13,50 t J,/0 

All fiber 47, 71100, 0,07 l v,<i:! O,U7 1: 0,47 t3, Jc, i ,. 90 

Bundle Chr\alsotile 6, 9087, 824,ll 0,23 l 0,()5 :?, 4•1 ..I: :! , ()2 i 1, (I[, l 10 • ~5 
AmF-hibole 0, (J, 0,0 0,00 l 0,00 0,0() J 0,00 0,(10 J 0,\/0 

'W Other J, 454J, 0,35 l ,),24 1.48 J 0,•14 ~. ~;o i J. ·n 
0 --------- ------- ·-----CJ'1 

All {11.mdle 'I, 13630, 0,:27 i: (),14 '.!,L! :I. 1,1.El 'I, '.~O 1 'i, 01 

Cluster Chr\Jsotile 12, 10174, 117~!9,2 1, 16 :l I, J•I :!,33 .1 1. ... 0 3, flt, .i 4 , /5 
AmPhibole 0, 0. 0,0 0,00 J o.oo 0, c,o l 1),00 0,00 l O,(h) 

Other 5, 7::;7~, 0, 00 l (l, !:i6 1.13 J 0,53 :.! , 12 I 1, :i2 
-----··-··••·-· -

~ -re-All Cluster 17, 257•1(,, l, 05 J 1 , 16 l, Y/ l J • ·l "/ ..........., 4,0/ 

Matri:-: Chrysot.ile 13, 19600, t39~.n 0,17} 0,33 1, 13 { (l, •I 1 13, 'I.', I. :; • :!~, 
An1Phibole 0, (), 0,0 o.oo J 0,00 0, CW .l 0,00 (),00 ·.I: (l,()(l 

Other 6, '1007, 0, 27 .l (), •HI O,OY J 0,83 6. ::;u 1: ·" • .,l 1 

All Matrix 19, 28775, 0,20 J 0,3/ 1 ,05 J 0,56 11, /,3 1 /,1'] 

SanoF-le Collection ;ind l'reParat.ion fiat.a Grid Dati'J 
------- ··---------- ·- -· 

Air Volume = 1,00 C•J M Gr i ,J I lll os21 o:ur,-. 4 
l•PPOSi t Area = 1,00 Lla Cm Individual Grid OFeninS = 0, 000(•66 nCI Cn, 
Ashed Area = 1, C•O f;a Cm Number of Grid Dr-er,1ngs " 10 
1/edeF-os it Arc.-a = 1 ,00 Ga Cn, Fi l.111 Ma!:ir,i t'icn li or, :wooo 



w 
0 
0) 

llT li[SEAf,CII JNSTHIJTE f,TIWCTIJRl t,Nr,LYSI~i J1Alii 
INnIUIDUAL OBJECT D~TA IAJ:LF (f=F ll<LI,, B=DUNLILE, C=CI .IJSTEI,, M=MArnIX) 
TABLE F~CPARATION DATE: 26-MAY--03 
---------------------=--------------------------------------~----~-------==--=====~~=-----··----.--------~ 
SAMF'LE CO[IEl C06545-35 

Size (Micror,) Ma·5s (f'icogram) 
Grd ---------------------- --------·------- ----- -- tlot No 
0Pn Obj Str DePth Width Length Ratio Chr~!>Oti.le AmPhiliole Ambig Asl:>e f·a l t, X-f~a~ 

-----------------
1 1 F 0,000 0,062 0,6'/ 11,0 0,005 
2 
2 

2 
3 

F 
ti 

0,000 0,125 
0,062 0,125 

0,6::_> 
1 ..,c-,..:.J 

5,0 
10,0 

0,020 
X 

2 4 H 0,062 0,062 0,62 10, 0 0,006 
2 5 F 0,000 0,062 0,62 10,0 X 
2 6 F 0,000 0,062 0,62 10,0 0,005 
2 7 F 0,000 0,062 3, 19 ~1.0 0.0~5 
2 B M 0,062 0,06::.> 0,94 1::;. () 0,010 
2 ,,-

9 
10 

M 
F 

0,062 0,062 
0,000 O,Ol2 

1. 13 
0,87 

18,0 
14,0 

0,011 
0,007 

3 
3 

11 
12 

H 
[l 

0,062 0,062 
o. 1:•s o. 250 

0,50 
0,81 

fl, 0 
3,3 

X 
,; 

3 13 F 0,000 0,062 0,44 7,0 0,003 
3 14 M 0,062 0,125 1,25 10,() X 
3 15 C 0,062 0,125 o. 7~, 6,0 0,01::i 
3 16 H 0,062 0,125 0,75 6. () 0,015 
4 
,:
J 

17 
1fl 

ti 
H 

0,062 0,06'.! 
0,062 0,250 

0,62 
0,62 

10,0 
'") L.......... 

0,006 
o.o~5 

L" 
J 19 M 0,062 0,::_>50 0,87 ],5 0,036 
~ ::!O r 0,()()0 0,06'.c' 1,38 22,0 0,011 
~-., 21 F 0,000 0,06:• 0,62 10,0 0,005 
5 ~:!:2 I' 0,000 0,06::! 0,37 6,0 0,003 
L'., 23 [l 0,01,2 0,125 0,01 6,5 0,017 
5 
C' 
J 

14 
25 

F 
F 

0,000 0,062 
0,000 0,062 

·0,94
0 ")L•

• ~..J 

15,0 
4,0 

0,007 
0,002 

6 26 F 0.000 0,062 2,44 39,0 0,019 
6 27 H 0,0A'.? 0,06:>. 0,62 10,0 X 
6 28 F 0,000 0,062 0,6'1 11 , <> 0,005 
6 29 C 0,062 0,12::i 0,37 3,0 0,000 



l IT 1/E.SEM,Cll JN~anu IT ::·, ,.111··1 llld' hlH\L Y~iIS l"IATA 
HHtlVI llll,,L DBJt:Cr 11;, I/\ lAfll.l: <I =F lI,l.fi, l<=t1UtHIL[, C=Cl.lJSTU/, ~l 00 M~iTln X) 
TABLE l'Rl:.r•,;f,i'tfIOll JIATl: :•6-MAY-03 

SAMf'LE C0L1E: C06545-J5 

Si:.:e (Micrrin) Mass ( f'1 ,:og r;,n,) 
Grd --·-·--------·· ---- - - ---------- -·-·-------- ··-· Not tlo 
0Pn ObJ Str DePth Width Length f\etio ChrYsotile (rn,Phibole Ambig ,,sbe ~·att X ·f,;;!ci 

·---·---- ------·-- - - -· ·- - - - ·- - - ---------- .... - ·-·- -- ···•--· . --·-- - - -- -- --- - ---
6 :rn r (). (100 (I. 12'.:i :.',63 :.•1, 0 0,0IJ4 
6 31 C 0,062 0,9J/ 1 , (J/ -~. 0 0, :W6 
7 3'.-' I 0,000 (), 11:J/ 1, 0() :-, • . 5 0,072 
7 33 f 0, 000 0, 06'.' 0,50 I.I.() 0,001 
7 34 F 0, ()00 0, 06:' 0,69 11, 0 0,005 
7 35 F 0, 000 0, 12~; J • 7~) 14, O 0,056 
7 36 B (), 062 0, 1 :•~; (). 6'/ ...- I[

.Jt,.• 0,()14 
7 37 M 0, 062 0, 12'., 0,94 7 • L",J 0,019 

w 
0 
--..J 

7 
7 
8 

38 
39 
40 

F 
M 
C: 

0,000 0,062 
o. 1 :•s o. :;oo 
0,06'.:' o. 1:.''., 

0,37 
1, ::~, 
(),117 

6.0 
:! • ~; 
7,0 

0,003 

O,OH! 
X 

0 •ll F 0, 000 0, 06:i 0, 6:.' 10,0 0.005 
8 
0 

4''.. 
43 

C 
H 

(), 062 
(I, 062 

0, 12::, 
0, 0(,2 

1.tJ 
J .')'"_,_, 

9. (I 

:-•o. o 
0,023 
O,OlJ 

0 44 F 0, 0()0 0, 06:-! o. '/4 15,0 0,007 
B 45 I' 0,000 0,06'.' O,U7 14,() 0,007 
u 46 F 0,000 0,062 0, ,\7 6,0 0,003 
9 41 C 0,062 (),312 2. ~jO 0,() 0, 1'.!7 
9 48 r- 0,000 O,Ob'.! 1. :rn :!2.o 0,011 
') 49 F 0,000 0,12:5 O,'.:i6 4,5 o. 0'.:'1 

10 ~o f' 0,(100 0.12::, :.? I ~o 20,0 0,000 
10 ~:; 1 F 0,0()0 0, 125 0,1:l/ 1,0 0,03:! 
10 ~.~2 C 0,062 0,250 0 ,1,2 L.~ 0,0:.'5 
10 S3 M 0,062 0,062 o. ~;o u.o 0,005 
10 54 F 0,000 0,062 (), 44 7, 0 0,003 
10 ~ •L-

,>J C: 0,062 0, 1:)~j O,b':! ~.o 0,()lJ 
10 L' I.., ..., C 0,06'.:' 1,250 1,U7 t . ~; o. ;rn1 
10 57 (! 0,062 0,12::i 1. ~~; 10,0 0,025 



Ill F,ESErit;·CII INSTilUff ~-1 •-'LICTUE'E ,')NALY!JIS IIATf, 
IN[1JVI[lll(1L (1[1JL:Cl ri~YIA fM.1LF (F=f-ll<[I,, H=l•UNflLL, C"'CLUSTLf,, M=M,• H:lXi 
TA~LE PkErAkATlON DAlL: ~6-MAY-k3 
=========================~=========~=====~=~============-=~=~=;========~~=-=========~=~=~==~===~·-===;~ 

SAMPLE CODE: C06545-35 

Size (Micror,> Ma~;s ( f'i co!ci ran,) 
Grd --------- -·------------·- -·-----·---·----·-------- -·- tlot No 
OF-n llb...i Str [ler,th Width Lt>nsth katio Cllr"sotile r,n,F-,ubolc Ambi~l Asbc.• f-•att X-1,a!J 

Total Mass (Pico9rdm)= 1,556 0,055 
Total Count 47, 3, 6, 1. o. 

w 
=> 

_ _J
. 

::0 

···--=-------------~=---=-------~==-==---~~--===~====~~=-======--~:-====~=~=~==~~~~=====~== 



I IT f~F.. SEflf,CH INSTITUTE SH,UCTURE ,"iNAI Y~HS IIAU, 

SlNGLL ~;Altr'LE SllrlMM,Y TAI:l[S 
SAMPLF CODE: C06~'1S-J5 rAlctS l'f,Ef'l~f,tiTION 111HE: :'.6-lit1Y· 1:J 

Aerosol ObJect Count tind Calculated ObJect Mass Characteristics 

N•.1111bc- r Hi•5S Hv£.•r •.,~:e 
i'"1ct•JnJ Cur,cer,. Cnr,cen. f1vt~ rase Ave,·a~J~ L c,ro;c: t.11 

Ob.ier.t Ob.,,~ct <Nun,be r cr•ic:osram Width I en~t h ft:> IJ I .Jt./1 
Structure T,1Pe Coo mt r·e r l:11 ti) I·'£> r Cu M) (thcron> ( M1,~ l'(lfl j r,atic, 
----- ------ ---- - -~--- ··--- - - -· ---- --·- -- -·--- . ---------- --· -· -·---·· -----

')C'Fiber Chrvsotile -.., . 40204, 730,:.? 0,()8 l O,OJ 1.08 J l\,EIO 1-\,,11 110.n 
/'\noPhibole 3, -10:~•1, U9,0 0, I 0 l. \). 0'1 ().~;6 J •,l, .51 :.:; • l? J l, 61 
Ott-,er 1 • 1611, 0,06 .l 0,00 (). (, :.: l il,00 l O, O(, l o.oo 

All f .. lD!H '.!.9. •1~/:>CJ • o.on 0,03 I, 01 J ,), Fl 12,, 30 I I O, .16 

J.1ur,d le Chr~:sot1 lt~ .I, 4034, ')0. () ii, 1 :-! J (),()() (). ') ...' J 0 • .lO } • ,.)J -~~. ~~/. 
,..,n,f•h 1 l>o l E.• (.), 0, (.). () (). ()0 }. 11,(i() 0, 00 .l. (>, 00 0, (l(l .l (I, 00 

0 r)L--Other 1 • l 611, ......, J '.),00 O,Pl J 1), (Hl -~. :~~ (),00 
w ···-- -· 
0 

All l<undle 4. ,~,44!J, 0, J 6 J (),()6 0, C9 .l O, 2::.. /). -~ J l '.', t?-1:~ 
ICJ11:.t.Ec-r rhri,sot.i le 9, .1,1~0:2. 1'1-l:! • ~• (l • .!-7 I {), -1:! 1, Ul i (). /J ·\. WI J ..', I l 

AmPh1bolEc> o. () . (),() (), (l() l (),(,() (J • .;11) () • (J() () • (1 () \I, (1() 

lither (), (), o, ,_.o 11, (10 \l. t•C> l o.oo (I. ()i_l l \) • (1(1 

r, l l C l •J -; t. £' r 9, I 4~,U:.~, 0, .ii J (\. 4: ~ 1,1D l 0,"/J •I ,1;0:,' :, • ~"7 

Matr i:: Ch r~~;ot 1 le 1 (.•. '(.11!,, ~36 I,~ 0, 1 l l ') • ()(J (l, f!2 J o. :-'4 10 I l,J~I l '.:, I '}0 
,)mr•I, il,ole (! • 0, ll, 0 0,0() J i) • ()() ~). (',() J (I. (\(, o.oo J ,) .()() 

L" ( ...-Otloc)r .,. no~;;. 0, I 7 I (1, 1 ll o,r,-n l ._), JD U, I\' l • I •• .J 

Al I Mat. r i :: 1~. ,,,, 110, o. 13 .J <). 1 :! \), Bi' .l 0, :-~9 9, ·\0 J :,, 13 

t,amr le Cnllt>ctior, and l'rf,:•iJl"c:tioro ll3ta Grid Vala 
.. -· - - - . -- -- -

fli r Vol 1J111E.' 1,00 Cu M Urirl Ill: 0~21 lt;!IL-

l•cF•osit ,')1P.a 1 , 00 ~;o rm (11di vi.rl1r1l (i r 1 d f h=- e_,r·. i r,-~t .:. 0, ()000/>:! So l 'ni 

A~hc>d Ar,,& 1 , (I() ~Cl l°:lh """'bt!I' of tjrid n~,i:rd r1s:-..; 1 (I 

J~t?dt:r-o:,it l\t'Pil 1 , \>0 ~~o L,1, Film l1c:t!:1riifjcdt.in,, :! ()(I() (I 

http:l1c:t!:1riifjcdt.in


------ ----- ----- ---- -------------- --------- ----------------

C (__ 
__,) ~ IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA. 

INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 02-JUN-83 
m=====a=======c=~=====~agc===========a=c=cm=c"==g====c===c~=====cm==========accca================~ 

SAHPLE CODE: C06545-47 

Size (Micron) Hass (Pico!lra11> 
Ord ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width lensth Ratio Chrt1sotile Aa.Phibole A111bis Asbe f•att X-Ra!:t 

1 1 F 0,000 0,062 0,44 7,0 . . X 
1 2 C 0,062 0,500 0,62 1,2 . . X 
1 3 F 0,000 0,062 0,56 9,0 . . X 
1 4 F 0,000 0,062 0,44 7,0 0,003 
1 5 F 0,000 0,125 0,56 4,5 . 0,021 
2 6 F 0,000 0,375 2,06 5,5 . 0,683 
2 7 B 0,062 0,187 1,19 6,3 0,036 

w 2 B F 0,000 0, 125 0,75 6,0 0,024 ...... I 3 9 C 0,062 0,125 0,50 4,0 0,0100 3 10 F 0,000 0,062 0,75 12,0 . . X•
4 11 F 0,000 0,125 1,25 10,0 0,040 
4 12 B 0,062 0,187 10,31 55.0 0,314 
4 13 F 0,000 0,062 0,25 4,0 . . X 
4 14 F 0,000 0,062 0,44 7,0 . X•
4 15 (I 0,062 0,125 4,31 34,5 0,088 
4 16 F 0,000 0,062 1,25 20,0 0,010 
4 17 F 0,000 0,062 1,25 20.0 0,010

·115 18 0,062 0,062 0,62 10,0 0,006 
5 19 H 0,062 0,062 0,75 12.0 0,008 
5 20 C 0,125 0,625 3, 12 5,0 . . X 
5 21 F 0,000 0,062 0,50 8,0 . 0,005 
5 22 (I 0,187 0,625 1,87 3,0 . . X 
5 23 F 0,000 0,062 0,87 14,0 . . X 
6 24 F 0,000 0,062 0,69 11,0 0,005 
6 25 B 0,187 0,500 2,38 4,8 . X• 
6 26 H 0,062 0,062 0,62 10,0 . X• 
6 27 F 0,000 0,125 0,94 7,5 . . X 
6 28 F 0,000 0,062 0,50 8,0 . . X 
7 29 F 0,000 0,062 2,06 33,0 0,016 

=~=========================================~=ac=============~===================================== 



------ ----- ----- -------------- --------- ----------------

I 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (Fc:FIBER, B=BUNI•LE, Cc:CLUSTER, t1=t1ATRIX> 
TABLE PREPARATION DATE: 02-JUN-83 
==--==-----==--=-====--~c=--~-c-cc--=-=---=-=--=-=•-----=-=--=-----=-=-----z----=--=---------=----

SAHPLE CODEI C065•5-•7 

Size (Hicron> Hass (Picosram> 
Ord ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio ChrYsotile A111F-hibole Ambis Asl:>e Patt X-RaY 

7 JO F 0,000 0,062 0,94 15,0 0,007 
7 31 F 0,000 0,062 1,25 20,0 . . X 
7 32 11 0,125 0,187 1,38 7,3 0,084 
8 33 B 0,062 0,250 1,87 7,5 0,076 
8 34 B 0,125 0,312 2,19 7,0 0,222 
8 35 F 0,000 0,062 2,56 41,0 0,020 
8 36 F 0,000 0,062 0,62 10,0 0,005 
8 37 F 0,000 0,062 0,50 8,0 0,004 

w B 38 F 0,000 0,062 0,37 6,0 0,003 ..... 8 39 F 0,000 0,062 1,25 20,0 0,010..... 
9 -40 F 0,000 0,062 0,81 13,0 . 0,007 
9 41 F 0,000 0,062 2,00 32,0 0,016 
9 42 H 0,062 0,062 0,31 5,0 . . X 
9 43 H 0,062 0,125 0,56 4,5 . . X 
9 44 F 0,000 0,062 0,56 9,0 . . X 
9 45 F 0,000 0,062 0,75 12,0 0,006 
9 46 F 0,000 0,062 0,31 5,0 . . . X 

10 47 H 0,062 0,062 0,50 8,0 0,005 
10 48 F 0,000 0,062 1,56 25,0 0,012 
10 49 F 0,000 0,062 0,56 9,0 0,004 
10 50 F 0,000 0,125 0,94 7.~ 0,030 
10 51 F 0,000 0,062 1,25 20,0 0,010 
10 52 F 0,000 0,062 J, 12 50,0 0,025 
10 53 F 0,000 0,062 0,75 12,0 . . X 
10 54 F 0,000 0,062 0,62 10,0 . . X 
10 55 F 0,000 0,125 0,94 7,5 0,030 

Total Hass (Picosram>= 1,142 0,716 
Total Co1Jr,t 31, .... 14, 6, 0,C: 

========================~=~====-==========~======================================================= 



---------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUHHARY TABLES 
SAHPLE CODE& C06545-47 TABLE PREPARATION DATE: 02-JUN-B3 
========c=====:~==~=======m=======~~===================~=2======================================== 

Aerosol Object Count And Calculated ObJect Hass Characteristics 

Nua,ber Hass Averase 
Actual Concen, Concen, Averase Averase .: Lensth 

ObJect Object (Nu1Dber (f'icosra11 Width Ler,Sth To Width 
Structure T'!IPe Count Per Cu H) Per Cu H> <Micron) (Micron> Ratio 

Fiber Chr1a1sotile 21, 27429, 382,2 0,07 i 0,03 1, 19 .:1: 0, 72 17,62 .i12,39 
A111Phibole 4, 5225, 935,4 0,16 f 0,15 0,98 f 0,73 7,75 :t 3,80 
Other 13, 16980, 0,07 :l 0,02 0,63 i 0,28 9,58 :t 4,21 

All Fiber 38, 49634, 0,08 i 0,05 0,98 .:t 0,65 13,83 .:U0,41 

Bundle Chr1a1sotile 6, 7837, 1071,2 0,21 :l 0,06 3,54 :l 3,50 19,61 .:1:20,53 
AmPhibole 0, 0, 0,0 0,00 .:t 0,00 0,00 :l 0,00 0,00 .:I: 0,00 

w Other 2, 2612, 0,56 .:1: 0,09 2,13 :l 0,35 3,88 i 1,24 
...... 
N All Bundle B, 10449, 0,30 .:I: 0, 18 3, 19 :t 3,03 15,68 .UB,82 

Cluster Chr1a1sot.ile 1. 1306, 13,3 0.12 :l 0,00 0,S0 :t 0,00 4,00 .:I: 0,00 
A111Phibole 0, o. 0,0 0,00 .:I: 0,00 0,00 i 0,00 0,00 .:I: 0,00 
Other 2, 2612, 0,56 .:t 0,09 1,87 :t 1,77 3.12 :l 2,65 

All Cluster 3, 391B, 0,42 f 0,26 1,42 .:1: 1,48 3,42 i 1,94 

Hatri>C Chr1a1sotile 3, 3918, 24,9 0,06 :l 0,00 0,62 i 0, 12 10,00 i 2,00 
A1111>hibole o. 0, 0,0 0,00 :l 0,00 0,00 i 0,00 0,00 .¼ 0,00 
Other J, 3918, 0,08 i 0,04 0,S0 :t 0,17 6,50 .:I: 3,04 

All Hatrix 6, 7837, 0,07 :l 0,03 0,56 .:I: 0, 15 B,25 .:t 3,00 

Sample Collection and Preparation Data Grid Data 

Air Volu11e = 1,00 Cu H Grid IDl 052182/B-10 
Deposit Area = 1,00 Sa Cm Individual Grid OPenins = 0,000077 So Cm 
Ashed Area = 1,00 So Cm Number of Grid Qpeninss = 10 
Redep-osit Area= 1,00 Sa Cm Film Hasnification = 20000 



----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, B=BUNDLE, C-=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 26-MAY-B3 
~-==-=----=--=---=-==--c~--------=--===-=-cc--c-=-=----=--=----==-===---------•=---------===--~--= 

H/.t- :l.)0SAMPLE CODE: C06545-J9 

Size (Micron) Hass CPicosran,) 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str Depth Width Lensth Ratio Chr1:1sotile An,Phibole Anobi!I Asbe Patt X-Ra1:1 

1 1 F 0,000 0,062 0,62 10,0 0,005 
1 2 F 0,000 0,062 0,94 15,0 0,007 
1 J F 0,000 0,125 0,62 s.o . X 
1 4 F 0,000 0,062 1,87 30,0 0,015 
1 5 B 0,062 0,1B7 1,3B 7,3 0,042 
1 6 H 0,062 0,062 0,50 8,0 0,005 
1 7 H 0,062 0,375 1.B7 5,0 0,114 
1 B F 0,000 0,062 0,75 12,0 0,006 

w 1 9 F 0,000 0,062 0,44 7,0 0,003 
...... 1 F 0,44 7,010 0,000 0,062 0,003r)·w 

I 1 11 F 0,000 0,062 0,50 8,0 0,004 
1 12 F 0,000 0,062 0,81 13,0 0,006 
1 13 F 0,000 0,062 0,62 10,0 0,005 
1 14 F 0,000 0,062 0,31 5,0 0,002 
1 15 H 0,062 0,062 0,44 7,0 0,004 
1 16 H 0,062 0,062 0,62 10,0 0,006: 
1 17 B 0,187 1,000 2,50 2,5 1,219 
2 18 F 0,000 0,062 0,94 15,0 0,007 
2 19 F 0,000 0,062 0,50 8,0 0,004 
2 20 F 0,000 0,062 0,62 10,0 . X 
2 21 F 0,000 0,062 0,44 7,0 . . X 
2 22 F 0,000 0,062 1,19 19,0 0,009 
2 23 B 0,125 0,312 2, 13 6,8 0,216 
2 24 B 0,062 0,250 1,38 S,S . . X 

')C-2 .. ., B 0,125 0,250 1,87 7,5 . . X 
2 26 C 0,107 1,250 3,12 2,5 1,904 
2 27 F 0,000 0,062 1, 13 18,0 0,009 
2 28 F 0,000 0,062 0,62 10,0 0,005 
2 29 F 0,000 0,062 1,38 22,0 0,011 

================================================================================================::= 



----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUN[ILE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DAIEI :U,-MAY-83 
==============================~===c===c====~====================================================== 
SAMPLE C0[1E : C06545-J9 

Size (Micron) Hass <Picosrani> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr"'sotile A111Phibole An,bis Asbe Patt X-Ra"' 

2 JO F 0,000 0,062 0,37 6,0 0,003 
2 31 F 0,000 0,062 0,62 10,0 0,005 
2 32 F 0,000 0,062 0,44 7,0 0,003 
2 JJ F 0,000 0,062 0,25 4,0 0,002 
2 34 F 0,000 0,062 0,25 4,0 0,002 
2 35 tt 0,062 0,312 0,75 2,4 0,038 
3 36 F 0,000 0,062 0,69 11,0 0,005 

w 3 37 F 0,000 0,062 0,50 8,0 0,004 
...... 4 38 F 0,000 0,062 0,31 5,0 0,002 
~ 4 39 H 0,062 0,062 0,62 10,0 0,006 

4 40 tt 0,062 0,062 0,37 6,0 0,004 
4 41 C 0,062 0,312 0,62 2,0 0,032 
4 42 F 0,000 0,062 0,87 14,0 0,007 
4 43 F 0,000 0,062 0,62 10,0 0,005 
4 44 F 0,000 0,062 0,25 4,0 0,002 
4 45 B 0,062 0,250 1,69 6,8 0,069 
5 46 F 0,000 0, 125 3,50 28,0 0, 112 
5 47 F 0,000 0,062 0,62 10,0 0,005 
5 48 F 0,000 0,062 0,62 10,0 0,005 
5 49 tt 0,062 0,125 0,75 6,0 0,015 
5 50 H 0,062 0,062 0,69 11,0 0,007 
5 51 F 0,000 0,062 0,75 12,0 0,006 
5 52 F 0,000 0,062 0,37 6,0 0,003 
6 53 F 0,000 0,062 0,44 7,0 0,003 
6 54 C 0,062 0,312 1, 13 3,6 0,057 
6 55 F 0,000 0,062 0,75 12,0 0,006 
6 56 C 0,062 0,500 1,25 2,5 0, 102 
6 57 F 0,000 0,125 1,19 9,S 0,038 
6 58 H 0,062 0,125 1,87 15,0 0,038 

==-==-==---=-=--------==-=--:==-===--==---~------=---------------------------=-------------~--~---=-



---------------- ----- ----- ---- ------------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNI•LE, C=CLUSTEF:, M=MATRIX) 
TABLE PREPARATION DATEI 26-HAY-83 
c--===---~-==--~=-==------=-c=---=--a----=c-----=---=--------------------=----c-------------=-----

SAMPLE CODE: C06545-39 

Si:i:e O1icron) Ma!is (Picosram) 
Not No 

Opn 0bJ Str Depth Width Lensth Ratio Chr~sotile AmF-hibole Arrobis Asbe Patt X-Ra!ai 
Grd ------------------ ---------------------

7 59 B 0,062 0,250 1,13 4,5 0,046 
7 60 F 0,000 0,062 0,56 9,0 0,004 
7 61 F 0,000 0,062 0,62 10,0 0,005 
7 62 H 0,062 0,625 2,50 4,0 0,254 
7 63 F 0,000 0,062 0,44 7,0 0,003 
7 64 F 0,000 0,062 1,S0 24,0 0,012 
7 65 F 0,000 0,062 1,06 17,0 0,008 
7 66 F 0,000 0,062 0,31 5,0 0,002 
7 67 C 0,062 0,312 0,62 2,0 . . X 

IW ....... \ 7 68 B 0,062 0,125 1,44 11,5 0,029 
u, 7 69 F 0,000 0,062 0,62 10,0 0,005 

7 70 F 0,000 0,125 0,31 2.s . . X 
7 71 F 0,000 0,062 0,44 7,0 0,003 
7 72 F 0,000 0,062 1,87 30,0 0,015 
7 73 B 0,125 0,625 5,00 8,0 . . X 
7 74 F 0,000 0,062 0,56 9,0 0,004 
7 75 B 0,125 0,312 0,94 3,0 X 
7 76 B 0,125 0,312 0,94 3,0 . X 
7 77 F 0,000 0,062 0,62 10,0 0,005 
7 78 B 0,125 0,312 1,13 3,6 . . X 
7 79 B 0,125 0,312 1,38 4,4 . X 
7 80 F 0,000 0,062 0,87 14,0 0,007 
7 81 F 0,000 0,062 0,62 10,0 0,005 
7 82 F 0,000 0,062 0,25 4,0 . . X 
7 83 F 0,000 0,062 0,37 6,0 0,003 
8 84 H 0,062 0,125 1,25 10,0 . X 
8 85 F 0,000 0,062 0,94 15,0 0,007 
8 86 F 0,000 0,062 0,94 15,0 . X 
8 87 F 0,000 0,062 1,06 17,0 0,008 

------==----=-=-=----=======---=------=--=============.==-====-===-=============================== 



------ ----- ----- ---- -------------- -------------------------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVl[IUAL OBJECT DATA TABLE <F=FIBER, B=&UNCILE, CcCLUSTER, H=HATRIX) 
TABLE PREPARATION DATEI 26-HAY-83 
c=c==~c====~===~==========~======c=================================================~============== 

SAMPLE CODE: C0654S-39 

Size (Hicroro) Hass (Picosra111) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr~sotile Arr,Phibole An.bis Asbe Patt X-Ra~ 

8 88 F 0,000 0,062 1.87 30,0 0,01S 
B 89 C 0,062 0,312 0,37 1,2 . . X 
8 90 F 0,000 0,062 1.25 20,0 0,010 
9 91 C 0,062 0,250 0,62 2,5 0,025 
9 92 H 0,062 0,187 0,50 2,7 0,015 
9 93 F 0,000 0,062 0,31 5.0 0,002 
9 94 11 0,062 0,062 0,62 10,0 0,006 
9 95 F 0,000 0,062 1,25 20,0 0,010 

w,_. 9 96 F 0,000 0,062 0,94 15,0 . . . X 
0) 9 97 F 0,000 0,062 0,50 8,0 0,004 

9 98 F 0,000 0,062 0,44 7,0 0,003 
10 99 F 0,000 0,062 0,62 10,0 0,005 
10 100 F 0,000 0,062 0,44 7,0 0,003 

Total Hass (Pico!iram)= 4,731 0,000 
Total Count = 83. o. 15. 2, o. 

===~==============~=~===========================c================================================= 



-------- -------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUMMARY TADLES 
SAMPLE C0DEI C06545-39 TABLE PREPARATION DATEI 26-HAY-83 
==a~~=-~~-=--~=-a-=-~~-----=--=--=-----===-----=--==-----=------------=c-----------=-=--=-----=---

Aero&ol 0bJect Count And Calculated 0bJect Hass Characteristics 

N~nober Nass Averase 
Actual Concen, Concen, Average Average Lensth 

0bJect 0bJect (Nunober (Picosrano Width Lensth To Width 
Structure TYPe Count Per Cu H> Per Cu H> Oheron> <Micron> Ratio 

Fiber Chrysotile 59, 84022, 678,7 0,06 .:1: 0,01 0, 77 :I: o. 54 11, 75 .:I: 6,70 
AmPhibole 0, 0, 0,0 0,00 :1: 0,00 0,00 i 0,00 0,00 :I: 0,00 
Other 7, 9969, 0,08 :1: 0,03 0,59 :I: .0,28 8,36 .:1: 5, 12 

All Fiber 66, 93990, 0,07 :I: 0,02 0,75 :I: 0,52 11 , 39 :I: 6, 60 

Bundle Chrysotile 6, 8545. 2306,9 0,35 :I: 0,32 1,71.¼0,51 6,56 .:I: 3,03 
w AmPhibole 0, 0, 0,0 0,00 :I: 0,00 0,00 .:I: 0,00 0,00 :I: 0,00 
...... Other 7, 9969, 0,34 :1: 0,13 1,80 :I: 1,45 5,00 .:I: 2,07....., 

All Bundle 13, 18513, 0,35 :I: 0,23 1, 76 .:I: 1, 08 5,72 :I: 2,57L --- -

Cluster Chrysotile 5, 7120, 3019,3 0,52 :1: 0,42 1, 35 .:1: 1,03 2,62 :I: 0,59 
A111Phibole 0, 0, 0,0 0,00 :1: 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 2, 2848, 0,31 .¼ o.oo 0,50 :I: 0,18 1,60 .:I: 0,57 

All Cluster 7, 9969, 0,46 :1: 0,36 1,11:1:0,94 2,33 :i 0,73 

Matrix ChrYsotile 13, 18513, 732,2 0,17 :1: 0,17 0,93 :I: 0,68 7,47 .¼ 3,65 
A11Phibole 0, 0, 0,0 0,00 i 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 1, 1424, 0, 12 i 0,00 1,25 :I: 0,00 10,00 :I: 0,00 

All Matrix 14, 19937, 0,17 .¼ 0,17 0,96 :i 0,66 7,65 i 3,57 

Sa•Ple Collection and Preparation Data Grid Data 

Air Volunoe = 1,00 Cu M Grid ID: 05218216A 
DePosit Area 1,00 Sa Cn, Ir,divid•Jal Grid 0Penins 0, 000070 Sn C11, 
Ashed Area 1,00 So Cn, N~nober of Grid 0Penin!is 10 
Redeposit Area= 1,00 Sa Cno Fil~ Masnification = 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEI 26-MAY-83 
--====--~-=-=----~--===---=-=--c=--===---=-=--------=-=------=-==----=-=-----=---------------=---~ 

SAMPLE CODE: C06545-43 (J-Jl L °l 'f) 

Size <Micron> Hass (f'ico!Haa.) 
13rd ------------------ --------------------- Not No 
Opn Obj Str DePth Width Lensth Ratio Chr!lsotile An.Phi bole An.bi~ Asbe Patt X-Ra!l 

---------- --------- ----- ---- ---- ----------------
1 
1 

1 
2 

F 
F 

0,000 0,062 
0,000 0,250 

0,44 
1,56 

7,0 
6,2 

. . . 
0,230 

X 

1 3 F 0,000 0,062 0,69 11,0 0,005 
1 4 F 0,000 0,062 0,50 8,0 0,004 
1 5 F 0,000 0,062 0,62 10,0 0,005 
2 6 F 0,000 0,125 0,44 3,5 . . . X 
2 7 F 0,000 0,062 0,62 10,0 0,005 
3 B F 0,000 0,062 0,87 14,0 0,007 
3 
3 

9 
10 

F 
F 

0,000 0,062 
0,000 0,062 

2,38 
0,31 

38,0 
5.0 · 

0,019. . X 
3 11 F 0,000 0,062 0,37 6,0 . . X 
4 12 F 0,000 0,125 0,50 4,0 0,016 
6 
8 

13 
14 

F 
F 

0,000 0,062 
0,000 0,125 

0,62 
1,06 

10,0 
8,5 

0,005 . . X 
B 
9 

15 
16 

F 
F 

0,000 0,062 
0,000 0,062 

0,44 
0,62 

7,0 
10,0 . . . X 

X 

9 · 17 F 0,000 0,062 0,31 5,0 0,002 
9 18 F 0,000 0,062 0,75 12,0 0,006 
9 19 B 0,125 0,750 1,87 .2. 5 . . X 
9 
9 

20 
21 

F 
F 

0,000 0,062 
0,000 0,062 

0,56 
0,62 

9,0 
10.0 

. . . . X 
X 

JO 22 M 0,062 0,062 0,62 10,0 0,006 

Total 
Total 

Hass 
Count 

(f'ico~ram)= 
= 

0,081 
11, 

0,230 
1, B, 2, o. 

0-==-c------a=================~===-==-=-=====~==cc====--·•-----=----=-====~=~==----=-=-=-====-==~~= 



-----------------------------------------------------------------------------------------------
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAHF'LE CODEJ C06545-43 TABLE PREPARATION DATE: 26-MAY-83 
acc~a==--~--~--==---=---=---c---~-a----==--=-=---=------------------------------------------c=----

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nu111ber Hass Avera!:le 
Actual Concen. Concen. Avera!:le Avera!:le Ler,sth 

ObJect I Ob...iect (Number <Pico!:lram Width Ler,!:lth To Width 
Structure lYPe Count Per Cu H> Per Cu H> (Micron) (Micron> Ratio 

Fiber ChrYsotile 10. 13639. 102,0 0,07 .:I: 0.02 0,79 .:I: :0,58 12.20 .:I: 9,55 
A11Phibole 1. 1364, 313.8 0,25 .i 0,00 1,56 .:I: 0,00 6,25 i 0,00 
Other 9, 12275, 0,08 :l 0,03 0,54 i 0,22 7,33 i 2,25 

All Fiber 20. 27278, 0,08 .:I: 0,05 0,72 i 0,48 9,71 :l 7,21 

Bundle Chrysotile o. o. 0,0 0,00 .:I: 0,00 0,00 i 0,00 0,00 i 0,00 
APtPhibole o. 0, o.o 0,00 .:1: 0,00 0,00 i 0,00 0,00 :l 0,00 

:_,.J Other 1 • 1364, 0,75 :l 0,00 1,87 .:I: 0,00 2,50 :l 0,00...... 
.D ------

All Bundle 1. 1364, 0,75 i 0,00 1,87 .:I: 0,00 2,50 .:I: 0,00 

Hatrix Chr1,1sotile 1. 1364, 8,7 0,06 :l 0,00 0,62 i 0,00 10.00 i 0,00 
AmPhibole o. 0, 0,0 0,00 .:I: 0,00 0,00 i 0,00 0,00 i 0,00 
Other 0, 0, 0,00 :l 0,00 o.oo .:I: o.oo o.oo i 0,00 

All Hatrix 1, 1364, 0,06 .:I: 0,00 0,62 i 0,00 10,00 :l 0,00 

Sa111Ple Collection and Preparation Data Grid Data 

Air Volume 1,00 Cu H Grid IDI 052182/lOA 
[leF-osi t Area = 1,00 Sa C111 Individual Grid DPenin!:I = 0,000073 Sa Cn, 
Ashed Area = 1,00 Sa Cm Number of Grid Openings 10 
Redeposit Area 1,00 Sa C11 Fil~ Ma!:lnification = 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FrnER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEI 02-JUH-B3 
~===cc======c==c===============ac:aa=====~==c=m=====z========a================~2============~===== 

SAHPLE CODE: C06545-48 (; '. u ) 230 Saw A/C Sheet 

Size (Micron) Hass <Pico!lra.. > 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth. Width Lensth 

------
Ratio 
-----

Chrvsotile 
----------

A111Phibole 
---------

Ainbi!l 
-----

Asbe 
----

Patt 
----

X-Ra~ 
----------------

1 
1 

1 
2 

F 
C 

0,000 0,062 
0,062 0,625 

0,62 
0,62 

10,0 
1,0 

0,005 . . X 
1 
1 

3 
4 

F 
F 

0,000 0,062 
0,000 0,062 

0,50 
0.44 

e.o 
7.0 

0,004. . X 
1 5 F 0,000 0,062 0,56 9.0 0,004 
1 6 F 0,000 0,062 0,37 6,0 0,003 
1 
1 

7 
8 

F 
F 

0,000 0,062 
0.000 0,125 

0,44 
0,56 

7,0 
4,5 

0,003 . . X 
1 9 F 0,000 0, 125 0,69 5,5 . . X 
1 10 F 0,000 0,062 0,94 15,0 0,007 
1 
1 

11 
12 

B 
B 

0,062 0,187 
0,062 0,187 

1,44 
0,69 

7,7 
3.7 

0,044 . . X 
1 13 H 0,062 0,062 0,62 10,0 0,006 
1 14 F 0,000 0,062 1,00 16,0 0,008 
1 15 H 0,062 0,125 0,62 5,0 0,013 
1 16 H 0,062 0,062 0,81 13,0 0,008 
1 
1 

17 
18 

F 
B 

0,000 0,062 
0, 125 0, 125 

0,62 
1,19 

10,0 
9,5 

0,005 . . X 
1 
1 

19 
20 

F 
F 

0,000 0,062 
0,000 0,062 

O,B1 
0,75 

13,0 
12,0 

0,006 . X 
1 21 F 0.000 0,062 1.00 16,0 0,008 
1 
1 

22 
23 

F 
C 

0,000 0,062 
0,062 0,1B7 

0,31 
1,25 

5,0 
6,7 

0.002 . . X 
1 24 B 0,187 o.soo 5,94 11,9 1,447 
1 25 H 0,062 0,062 0,69 11,0 0,007 
1 
1 

26 
27 

F 
F 

0,000 0,062 
0,000 0,062 

0,69 
0,62 

11,0 
10,0 

0,005 . . . X 
-1 28 F 0,000 0,062 0,69 11,0 0,00S 
1 29 F 0,000 0,062 0,31 5,0 0,002 

ca=u=======~======a=====c=~=============a=====~==========~========c=============c================= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA· 
INDIVIDUAL OBJECT DATA TABLE <F=FlflER, B=BUNI•LE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEI 02-JUN-83 
=================c============a==========a===~=~~=======a===~===================================== 

SAHPLE CODEI C06545-48 

Size <Hicron> Hass <Picosrair.> 
Grd ------------------ ---------------------- Not No 
0Pn ObJ Str DePlh Width Lensth 

------
Ratio 
-----

ChrYsotile 
----------

AmPhibole 
---------

A111bis 
-----

Asbe 
----

Patt 
----

x-r{a!,1 
----------------

1 
1 

30 
31 

H 
F 

0,062 0,062 
0,000 0,062 

1.25 
0,56 

20.0 
9,0 

0,013 . 0,005 
1 32 F 0,000 0,125 1,13 9,0 0,036 
1 33 F 0,000 0,125 1,94 15,5 0,062 
2 34 F 0,000 0,062 0,75 12,0 0,006 
2 35 B 0,125 0,312 1,87 6,0 . . X 
2 36 H 0,062 0,187 1.25 6,7 0,038 
2 
2 
2 

37 
38 
39 

F 
F 
F 

0,000 0,062 
0,000 0,062 
0,000 0,062 

0,31 
0,50 
0,31 

5,0 
8,0 
5,0 

. . . 
. . . 

. 
X 

X 
X 

2 40 H 0,062 0,187 0,50 2,7 . . X 
2 41 F 0,000 0,062 0,87 14,0 0,007 
2 
2 

42 
43 

B 
F 

0,062 0,312 
0,000 0,062 

3,88 
0,44 

12, 4 
7,0 

0,197 . . X 
2 44 B 0,062 0,500 J,00 6,0 0,244 
2 
2 

45 
46 

F 
F 

0,000 0,062 
0,000 0,062 

0,56 
0,56 

9,0 
9,0 

0,004. . . X 
2 47 F 0,000 0,125 0,37 3,0 0,012 
3 
J 

48 
49 

F 
F 

0,000 0,062 
0,000 0,062 

0,94 
0,50 

15,0 
8,0 

0,007 . . X 
3 50 F 0,000 0,125 0,37 3,0 0,012 
3 51 F 0,000 0,062 0,62 10,0 0,005 
J 52 F 0,000 0,062 0,37 6,0 0,003 
3 
J 

53 
54 

F 
F 

0,000 0,062 
0,000 0,062 

1,19 
0,56 

19,0 
9,0 

0,009. 0,005 
3 55 H 0,062 0,687 5,00 7,3 0,559 
J 56 F 0,000 0,062 0,56 9,0 0,004 
3 57 F 0,000 0,062 0,62 10,0 0,005 
3 58 F 0,000 0,062 0,50 8,0 0,004 

=========================c================================================================-=====-= 
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I IT RESEARCH INSTITUTE STF:UCTURE ANALYSIS IIATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEZ 02-JUN-83 
~============~=====c==============~=====~======a======~==ma=======a====================~~========= 

SAHPLE CODEI C06545-48 

Size <Micron> Nass (Pico!lra11,> 
Grd ------------------ --------------------- Not . No 
0Pn Obj Str Depth Width Lensth Ratio ChrYsot.ile A1111-hibole A111bid Asbe ; Patt X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
3 59 F 0,000 0,062 1,06 17,0 0,00B 
3 60 F 0,000 0,062 1,63 26,0 0,013 
3 61 F 0,000 0,062 1,13 18,0 0,009 
3 62 F 0,000 0,062 0,50 B,O 0,004 
3 63 F 0,000 0,062 0,31 5,0 0,002 
3 64 F 0,000 0,125 0,50 4,0 0,016 
3 65 F 0.000 0,062 0,56 9,0 0,004 
3 66 H 0,062 0,062 1,19 19,0 0,012 
3 67 F 0.000 0,062 0,31 5,0 0,002 
3 6B H 0,062 0,062 0,50 8,0 0,005 
3 69 F 0,000 0,062 0,44 7,0 0,003 
3 70 F 0,000 0,062 0,44 7,0 0,003 
3 71 F 0,000 0,062 0,62 10,0 0,005 
3 72 F 0,000 0,062 0,31 5,0 0,002 
3 73 F 0.000 0,062 0,69 11,0 0,005 
3 74 F 0,000 0,062 0,62 10,0 0,005 
3 75 C 0,062 0,312 0,62 2,0 0,032 
3 76 F 0,000 0,062 1,25 20,0 0,010 
3 77 F 0,000 0,062 1,19 19,0 0,009 
3 
3 

7B 
79 

F 
F 

0.000 0,062 
0,000 0,062 

0,44 
0,56 

7,0 
9,0 

0,003 . . X 
3 80 F 0.000 0,062 0,94 15,0 0,007 
3 01 F 0.000 0,062 0,31 5,0 0,002 
3 82 F 0,000 0,062 0,56 9,0 0,004 
3 83 F 0,000 0,062 0,62 10.0 0,005 
3 
3 

84 
85 

F 
C 

0,000 0,062 
o. 125 1,250 

0,37 
2,50 

6,0 
2,0 

0,003 . X 
3 
3 

86 
87 

F 
(C 

0,000 0,062 
0,062 0,437 

1,25 
2,50 

20.0 
5,7 

0,010 . . X 

---------===-=--=---=------=-----=---------=---c-=--=c=--==--==-=---c----=--------------------==--
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION [IATE: 02-JUN-B3 
=c===============a=m==========================~=c=3=====================a====a==================== 

SAHPLE CODEI C06545-4B 

Size (Hicron> Hass <Picosra111) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Len!ith Ratio ChrY&otile AmPhibole An.bis Asbe Patt X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
4 BB f 0,000 0,062 0,62 10,0 0,005 
4 B9 f 0,000 0,062 0,31 5,0 0,002 
4 90 f 0,000 0,062 0,62 10,0 0,005 
4 91 f 0,000 0,062 0,69 11,0 0,005 
4 92 H 0,062 0,187 0,62 3,3 0,019 
4 93 f 0,000 0,062 0,31 5.0 0,002 
4 94 f 0,000 0,062 0,62 10,0 . . X 
4 95 f 0,000 0,062 2, 19 35,0 0,017 
4 96 H 0,062 0,062 0,75 12,0 0,00B 
4 
4 

97 
9B 

f 
H 

0,000 0,062 
0,062 0,062 

0,31 
0,62 

5,0 
10,0 

0,002 . . X 
5 99 f 0,000 0,062 1,19 19,0 0,009 
5 100 F 0,000 0,062 0,44 7,0 . . X 
5 101 f 0,000 0,062 0,62 10,0 0,005 
5 102 f 0,000 0,062 1,31 21.0 0,010 
5 103 f 0,000 0,062 0,56 9,0 0,004 
S 104 F 0,000 0,062 0,62 10,0 0,005 
S 105 f 0,000 0,062 0,56 9,0 0,004 
S 
5 

106 
107 

F 
H 

0,000 0,062 
0,062 0,625 

0,31 
1,25 

5,0 
2,0 

0,002 . . X 

Total Hass (Picosram>= 3,121 0,010 
Total Count = 81, 2, 19, 5, 0, 

=-==---------===---~-=-------=-=--=-----=-====---====---=---=------------=-=-=----------------=--= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-48 TABLE PREPARATION DATE: 02-JUN-83 
~============================~g:=~=g~===========~================================================= 
Aerosol ObJect Count And Calculated ObJect Mass Characteristics 

Nun,ber Hass Averase 
Actual Cor,cen, Concen, Averase Averase Ler,sth 

ObJect ObJect CNun,ber CPicoflran, Width Lensth To Width 
Structure T11Pe Count Per Cu M) Per Cu H> CHicrord (Micron) Ratio 

Fiber Chr!isotile 65. 177402, 1283,1 0,07 .i 0,02 0,71 .i 0,39 10, 79 i 5,88 
A11Phibole 2, 5459, 28,3 0,06 .:l 0,00 0,56 .i 0,00 9,00 .i 0,00 
Other 14, 38210, 0,07 .i 0,02 0,52 .i 0, 13 7,64 .i 2,21 

All Fiber 81, 221070, 0,07 .i 0,02 0,67 i 0,36 10,20 .i 5,47 

Bundle Chr11sotile 4, 10917, 5271,8 0,37 1 0,15 3,56 i 1,88 9,49 .i 3,14 
AmPhibole o. o. 0,0 0,00 .i 0,00 0,00 .i 0,00 0,00 .i 0,00 
Other 4, 10917, 0,27 .i 0,14 1,56 .i 0,79 6,22 :l 2,42 

All Bundle 8, 21834, 0,32 .i 0,15 2,56 .¼ 1,71 7,85 .i 3, 13iw 

I~ Cluster Chr11sotile 1. 2729, 86,6 0,31 .¼ 0,00 0,62 .¼ o.oo 2,00 :l 0,00
'-- AIIF-hibole o. 0, 0,0 0,00 .¼ 0,00 0,00 i 0,00 0,00 :l 0,00 

Other 3, 8188, 0,69 .i 0,53 1,46 i 0,95 3,22 .i 3,02 

All Cluster 4, 10917, 0,59 .¼ 0,47 1,25 .¼ 0,88 2,92 .i 2,54 

Matrix Chr!alsotile 11, 30022, 1976,2 0,15 .¼ 0,19 1.21 .i 1,29 10,48 .¼ 5,33 
AmF-hibole o. 0, 0,0 0,00 .i 0,00 0,00 .i 0,00 0,00 i 0,00 
Other 3, 8188, 0,29 .i 0,30 0,79 .i 0,40 4,89 i 4,44 

All Matrix 14, 38210, 0,18 .:l 0,21 1,12 i 1,15 9,28 .i 5,53 

SaaF-le Collection and PreF-aration Data Grid Data 

Air Volu111e = 1,00 Cu M Grid ID: 052182/C-6 
Deposit Area = 1,00 Sa Cm Individual Grid 0Penins = 0,000073 Sa Cru 
Ashed Area 1,00 So C11 Nuruber of Grid OPeninSs = 5 
RedePosit Area= 1,00 Sa Cm Film Masnification = 20000 
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Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=I1UNDLE, C=CLUSTER, 11=HATRIX> 
TABLE PREPARATION DAIEI 25-JUN-83 
-=---=---=---==-==-==--=--=----=--=---------=c-=---=-------C---------=-==-==--==-=--====--=---=~--
SAHPLE CODE! C0654S-S4 1 1,,) '1 

Size (Hicron) Nass <Pico!alram) 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Len!alth Ratio Chr.,,sotile AaiPhibole A111bi!I Asbe Patt X-Ra"' 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 F 0,000 0,062 0,75 12,0 0,006 
1 2 F 0,000 0,062 0,56 9,0 0,004 
1 3 H 0, 125 o. 187 4,63 24,7 0,282 
2 4 f 0,000 0,062 0,62 10,0 0,005 
2 5 C 0,062 0,312 0,62 2.0 . . X 
2 6 F 0,000 0,062 0,94 15,0 0,007 
2 7 F 0,000 0,062 0,75 12,0 0,006 
2 B B 0,125 0,250 3,75 15,0 . . X 
2 
2 

9 
10 

f 
F 

0,000 0,062 
0,000 0,062 

1,31 
1,19 

21,0 
19,0 

0,010 

' . X 
2 11 F 0,000 0,062 0,94 15.0 0,007 
2 12 F 0.000 0.062 0,87 14,0 0,007 
2 13 F 0,000 0,062 1,25 20,0 0,010 
2 
2 

14 
15 

F 
F 

0,000 0,062 
0.000 0.12s 

1,13 
2. 13 

10.0 
17,0 

. . . . X 
X 

2 16 f 0,000 0,062 0,62 10.0 0,005 
2 17 C 0,062 0,375 1,87 5,0 0,114 
2 18 F 0.000 0,062 1,06 17,0 0,008 
2 19 F 0,000 0,062 0,44 7,0 0,003 
2 20 F 0,000 0,062 2,19 35,0 0,017 
2 21 C 0.062 0.101 0,62 3.3 . . X 
2 22 F 0,000 0,062 0,81 13,0 0,006 
2 23 F 0,000 0,062 2,38 38,0 0,019 
2 
2 
2 

24 
25 
26 

H 
B 
B 

0,062 0,375 
0, 125 0, 187 
0, 125 0, 187 

0,62 
J,87 
2, 19 

1, 7 
10,0 
11,7 

0,038 . . . . X 
X 

2 27 F 0,000 0,062 0,56 9,0 0,004 
3 28 F 0,000 0,062 1,13 18,0 0,009 
3 29 F 0,000 0,062 o.so 8,0 0,004 

======================================~=========================================================== 



Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA. 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATES 25-JUN-83 
~===============c=================c========~====================================================== 

SAHPLE CODE: C06545-S4 

Grd 
Size (Hicron) 
------------------

Hass (f'icoSram) 
--------------------- Not _ No 

Qpn ObJ Str DePth Width Lensth Ratio Chr1:1sotile Aa.F-hit,ole Ambis Asbe Patt X-Ra~ 
------ ----- ---------- --------- ----- ---- ---- ----------------

3 30 F 0,000 0,062 0,62 10,0 0,005 
3 
3 

31 
32 

B 
C 

0,062 0,187 
0,062 0,312 

4,06 
0,62 

21.7 
2,0 

0,124 . . X 
3 
3 

33 
34 

F 
C 

0,000 0,062 
0,062 0, 125 

0,31 
0,44 

5,0 
3,5 

0,002 . . X 
3 35 f 0,000 0,062 0,37 6,0 0,003 

'\', 
3 
4 

36 
37 

tt 
(I 

0,062 0,062 
0,062 0,187 

1,06 
2,50 

17,0 
13,3 

0,011 
0,076 

w 
N 

4 
4 

38 
39 

B 
F 

0,062 0,375 
0,000 0,062 

1,87 
0,62 

5,0 
10,0 

o. 114 
0,005 

'.J) 4 40 H 0,062 0,125 0,62 5,0 0,013 
4 41 (I 0,062 0,187 2, 19 11, 7 0,067 
4 42 F 0,000 0,062 1,56 25,0 0,012 
4 43 (t 0,062 0,250 2,25 9,0 0,091 
4 44 F 0,000 0,062 0,56 9,0 0,004 
4 45 F 0,000 0,062 0,37 6,0 0,003 
4 
4 

46 
47 

H 
C 

0,062 0,062 
0,062 0,125 

0,44 
0,37 

7,0 
3,0 

. . X 
X 

4 48 F 0,000 0,062 0,31 5,0 0,002 
4 49 F 0,000 0,062 0,44 7,0 0,003 
4 
4 

50 
51 

(t 

B 
0,062 0,125 
0,187 1,250 

0,56 
5,94 

4.5 
4,8 

. . . . X 
X 

4 52 B 0,125 0,250 1,69 6,8 0, 137 
4 S3 F 0,000 0,125 1,13 9,0 0,036 
4 54 t1 0,062 0,187 1,63 8,7 0,050 
4 55 F 0,000 0,062 1,19 19,0 0,009 
4 56 C 0,062 0,625 0,94 1,5 . . X 
4 57 F 0,000 0,062 0,44 7,0 0,003 
4 58 F 0,000 0,062 0,31 5,0 0,002 

========-========================================================================================= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f:FIBER, B=IIUNI•LE, C=CLUSTER, H=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-B3 
===============================~=========================================~======================== 
SAMPLE CO[IEJ C06S45-54 

Size <Micron) Mass (Pico!alra11,) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Slr DePth Width Len!alth 

------
Ratio 
-----

Chr~&otile 
----------

Ap,F-hibole 
---------

Ambi!al 
-----

Asbe 
----

Patt 
----

X-Ra~ 
----------------

5 59 F 0,000 0,062 0,75 12,0 . . X 
5 
5 

60 
61 

[I 

t1 
0,062 0,250 
0,062 0,625 

1,25 
1,56 

5,0 
2.5 

. . X 
X 

5 62 [I 0,062 0,250 1.07 7.5 0,076 
5 63 B 0,125 0,312 10,63 34,0 X 
5 64 B 0,125 0,312 4,37 14,0 X 
s 65 C 0,062 0,625 2,00 3,2 X 
5 66 ff 0,062 0,187 3, 12 16,7 . . X 
5 67 B 0,062 0,187 1,63 8,7 . X 
5 68 H 0,062 0, 1B7 0,62 3,3 0,019 
5 69 F 0,000 0,062 0,69 11,0 0,005 
5 70 F 0,000 0,062 0,87 14,0 0,007 
5 
5 

71 
72 

F 
C 

0,000 0,062 
0,062 0,625 

0,31 
0,62 

s.o 
1,0 

•. . X 
X 

5 73 F 0,000 0,062 0,94 15,0 0,007 
5 74 B 0,187 0,750 5,62 7,5 2,057 
5 75 H 0,062 0,062 1.13 18,0 . X 
5 76 11 0,062 0,062 1,13 18,0 0,011 
5 
5 

77 
78 

F 
F 

0,000 0,062 
0,000 0,062 

0,62 
0,56 

10.0 
9,0 

0,005 . . X 
5 79 f 0,000 0,062 0,31 5,0 0,002 
5 80 F 0,000 0,062 0,44 7,0 0,003 
s 81 f 0,000 0,062 0,62 10,0 0,005 
5 82 F 0,000 0,062 0,50 8,0 . 0,005 
5 
5 

83 
84 

F 
F 

0,000 0,062 
0,000 0,125 

0,B1 
0,75 

13,0 
6,0 

0,006. . X 
5 
5 

85 
06 

C 
B 

0,062 0,125 
0,125 0,500 

1,25 
2,75 

10,0 
5,5 

0,025 . . X 
5 87 H 0,062 0,250 2,19 8,7 0,089 

================================c============~===========================================~======== 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS [1ATA 
INDIVl[IUAL OBJECT [IATA TABLE <F=FIBER, B=BUN[ILE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 2S-JUN-83 
======================c=========~===========================================~===================== 
SAHPLE C0[1E I C06545-54 

Size <Hicron) Hass (Pico!lra111> 
Not No 

Qpn Obj Str DePth Width Lensth Ratio Chr~sotile AmPhibole An,bi !I Asbe Patt X-Ra!cl 
Ord ------------------ ---------------------

5 88 H 0,062 0,187 1,87 10,0 0,057 
5 89 F 0,000 0,062 0,25 4,0 0,002 
5 90 H 0,062 0,062 1,31 21,0 0,013 
5 91 B 0,062 0,125 1,25 10,0 X 
5 92 F 0,000 0,062 1,63 26,0 0,013 
6 93 F 0,000 0,062 0,69 11,0 0,005 
6 94 F 0,000 0,062 1,63 26,0 0,013 
6 95 F 0,000 0,062 1,13 18,0 0,009 

w ' 6 96 H 0,062 0, 187 1,25 6,7 0,038N 
0) 6 97 F 0,000 0,062 0,81 13,0 0,006 

6 98 F 0,000 0,062 0,56 9,0 . 0,005 
7 99 F 0,000 0,062 1,87 30,0 0,015 
7 100 F 0,000 0,062 0,62 10,0 0,005 
7 101 H 0,062 0,062 0,56 9,0 0,006 

Total Hass (Pico!lra111)=- 3,853 0,010 
Total Count = 69, 2, JO, 0, 0, 

==========================================================c======~===•==========c================= 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TADLES 
SAMPLE CODE: C06545-54 TABLE PREPARATION DATE: 25-JUN-83 
==~==========================~-=-=============~=========-=======================c================= 
Aerosol Object Count And Calculated Object Hass Characterislics 

ObJect 
Structure TuPe 

Actual 
ObJect 
Count 

Number 
Cor,cen, 
(Number 
Per Cu 11> 

------

Hass 
Cor,cen, 
(Pico!iran, 
Per Cu 11) 

Avera!cle 
Width 
(Micron) 

.Average 
Length 
(Micron) 
--------

Average 
Length 
To Width 
r,ati o 

Fiber Chrusotile 
AmPhibole 
Other 

47, 
2, 
7, 

91625, 
3899, 

13646, 

672,5 
19,1 

0,06 ! 
0,06 :I. 
0,08 :l 

0,01 
0,00 
0,03 

0,85 .i 
0,53 :i 
0,97 :i 

0,49 
0,04 
0,59 

13,38 :i 
8,50 :I. 

12,29 .i 

7,06 
o. 71 
5,82 

All Fiber 56, 109170, 0,07 .:I: 0,01 0,85 .i 0,50 13,07 .¼ 7,50 

w 
N 

'I.O 
l: 

Bundle Chrysotile 
AmPhibole 
Other 

All Bundle 

8, 
0, 

12, 

20, 

15596, 
0, 

23394, 

38989, 

5345,8 
0,0 

0,30 :i 
0,00 :i 
0,32 :l 

0,32 .:I: 

0, 19 
0,00 
0,31 

0,26 

2,76 :!: 
0,00 .:I: 
3,28 :!: 

3,07 :I: 

1,38 
0,00 
2,77 

2,28 

10,30 :i 
0,00 :i 

11. 65 :!: 

11,11 .i 

5,32 
0,00 
8, 18 

7,05 

Cluster Chrusotile 
A111Phibole 
Other 

2, 
0, 
8, 

3899, 
0, 

15596, 

272,2 
0,0 

0,25 :i 
0,00 :i 
0,37 .i 

0,18 
0,00 
0,23 

1,56 :!: 
0,00 :!: 
0,78 .:I: 

0,44 
0,00 
0,52 

7,50 .:I: 
0,00 :I: 
2,44 :1: 

3,54 
0,00 
0,94 

All Cluster 10, 19-495, 0,34 .i 0,21 0,94 :I: 0,58 3,45 :1: 2,57 

Hatrix Chr!alsotile 
A11Phibole 
Other 

12, 
0, 
3, 

2339-4, 
0, 

5848, 

1221,4 
0,0 

0,16 .:I: 
0,00 :i 
0,25 :!: 

0,09 
0,00 
0,32 

1,46 :i 
0,00 :I: 
1,04 :I: 

1,13 
0,00 
0,57 

11,15 .¼ 
0,00 :I: 
9, 17 :I: 

7,31 
0,00 
7, 97 

All Hatrix 15, 29242, 0,18 :I: 0,15 1,38 :I: 1,04 10,75 .¼ 7,19 

Sa~Ple Collection and PreParation Data Grid Data 
---------

Air Volume 
[lePosi t Area 
fished Area 
RedeF-osi t. Area 

c 

= 
1,00 Cu M 
1,00 So Cn, 
1,00 So C111 
1,00 So Cm 

Grid IDI 052182/D-7 
Individual Grid 0Penfr,g 
Number of Grid 0Penings 
Film Ha!inification 

= 
= 
= 

0,000073 So 
7 

20000 

Cm 



:w 
iW 
,O 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVILJUAL OBJECT DATA TABLE (f=FIBER, B=BUNllLE, C=CLUSTER, 11=-HATRIX> 
TABLE PREPARATION DATE: 02-JUN-83 
=cG=============o~aacca:~c==================~========================a============================ 

SAHPLE CDllE: C06545-49 

Size (11icron) Hass <Pico!lra111> 
Ord ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Lensth 

------
Ratio 
-----

Chr1,n;otile 
----------

A111Phibole 
---------

A111bis 
-----

Asbe 
----

Patt 
----

X-Ra1,1 
----------------

1 
1 
1 
1 
1 
1 

1 
2 
3 
4 
5 
6 

H 
H 
H 
B 
C 
C 

0,062 0,062 
0,062 0,125 
0,062 0,062 
0, 187 1.875 
0,062 0,312 
0,062 o.312 

0,94 
0,75 
0,56 

11,25 
0,50 
0,50 

15,0 
6,0 
9,0 
6,0 
1,6 
1,6 

0,010 . 
• 
•. . 

. . 
•. . 

X 
X 
X 
X 
X 

1 7 B 0.062 0.125 1 .25 10,0 0,025 
1 e F 0,000 0,062 0,25 4,0 0,002 
1 9 H 0,062 0,062 0,62 10,0 0,006 
1 10 F 0,000 0,062 3,63 50.o 0,029 
1 11 F 0,000 0,062 1.25 20.0 . 0,012 
1 12 F 0,000 0,062 0,81 13,0 0,006 
1 
1 

13 
14 

11 
F 

0,062 0.062 
0,000 0,687 

0,75 
5,13 

12,0 
7,5 

o.ooe . 5,707 
2 15 H 0,062 0,062 0,94 15,0 0,010 
2 
2 

16 
17 

F 
H 

0,000 0,062 
0, 125 0, 187 

0,87 
1.31 

14.0 
7,0 

0,007 . . X 
2 18 F 0,000 0,062 1,87 30,0 0,015 
2 19 F 0,000 0,062 1,25 20,0 0,010 
2 
3 
3 

20 
21 
22 

B 
C 
F 

0,062 0,812 
0,062 o.625 
0,000 0,062 

2,00 
0,81 
0,56 

:.?,S 
1,3 
9,0 

0,264 . . . . X . X 
J 23 H 0,062 0,062 0,62 10,0 0,006 
3 24 H. 0,062 0,062 0,94 15.0 0,010 
J 25 F 0,000 0,062 0.75 12,0 0,006 
3 26 F 0,000 0,062 1,25 20,0 0.010 
3 27 F 0,000 0,125 1,94 15,S 0,062 
3 
4 

28 
29 

F 
C 

0,000 0,062 
0,062 0,500 

1.19 
1,25 

19,0 
2,5 . 0,011 . X 

================c===========ac=~================================================================== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL O~JECT DATA TABLE Cf=FIBER, B::iBUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEJ 02-JUN-83 
====~a=~=====~====c==============caa=cca=====~a=c=m~=cc=c=======~~=a========c==a=c=========c====== 

SAHPLE CODE: C06S45-49 

Size <Hicron> Hass (Picosrao,) 
13rd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width Length 

------
Ratio 
-----

Chr'llsotile 
----------

A..Phibole 
---------

Aa,biS 
-----

Asbe 
----

f'alt 
----

X-RaY 
----------------

4 
4 

30 
31 

C 
C 

0,062 0,187 
0,062 1,250 

0,62 
1,87 

3,3 
1 .s 

0,019 . ' X 
4 
5 

32 
33 

f 
B 

0,000 0,062 
0,062 0,250 

0,69 
1,13 

11,0 
4,5 ' 0,006 . X 

5 34 f 0,000 0,125 1,69 13,S ' 0,062 
5 35 f 0,000 0,062 0,50 8,0 0,004 
5 36 H 0,062 0,062 0,94 15,0 0,010 
s 37 H 0,062 0,187 0,75 4,0 0,023 
5 38 H 0,062 0,625 1,25 2,0 . ' X 
5 39 H 0,062 0,312 0,62 2,0 ' ' X 
5 
5 

40 
41 

H 
f 

0,062 0,062 
0,000 0,062 

0,87 
0,69 

14,0 
11,0 

0,009 . . X 
s 42 f 0,000 0, 125 0,75 6,0 0,024 
5 43 F 0,000 0,125 0,69 5,5 . 0,025 
6 44 F 0,000 0,062 3,00 48,0 0,024 
6 45 F 0,000 0,062 1,06 17,0 0,008 
6 46 f 0,000 0, 125 2,75 22,0 0,088 
6 47 f 0,000 0,062 1,25 20,0 0,010 
6 48 F 0,000 0,187 0,91 4,3 ' 0,067 
6 49 F 0,000 0,062 0,56 9,0 0,004 
6 50 H 0,062 0,125 5,00 40,0 0,102 
6 51 F 0,000 0,062 1,69 27,0 0,013 
6 52 H 0,062 0,062 0,62 10,0 0,006 
6 
6 

SJ 
54 

F 
C 

0,000 0,062 
0,062 0,62S 

3,44 
1,97 

S5,0 
3,0 

0,027. . X 
7 55 H 0,062 0,062 1,00 16,0 . . X 
7 56 F 0,000 0,062 0,94 15,0 0,007 
7 57 F 0,000 0,062 1,25 20,0 0,010 
7 SB C 0,062 0,750 0,75 1,0 ' ' X 

a=~=c========a=====================================================~==============~==~-~========--
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Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=Fil.<ER, B""BUNDLE, C=-CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 02-JUN-83 
c=c====c=========a========c=========ccaa==a=====================a==============================a== 

SAHPLE CODEI C06S4S-49 

Size <Hicron> Has& <Pico!lra11> 
Grd ------------------ --------------------- Not c. No 
O~n ObJ Slr DePth Width Len!lth Ratio Chr1,1solile AmPhibole Ambi!l Asbe Patt. X-Ra!I 

------ ----- ---------- --------- ----- ---- ---- ----------------
7 
7 

S9 
60 

D 
F 

0,062 0,187 
0,000 0,062 

0,75 
0,69 

4,0 
11,0 

• 
0,005 

. X 

7 61 H 0,062 0,500 3, 12 6,2 0,254 
7 62 C 0,062 1,250 2, 19 1,9 0,444 
7 
7 
7 

63 
64 
65 

F 
F 
F 

0,000 0.125 
0,000 0,062 
0,000 0,125 

2,81 
0,25 
0,69 

22,5 
4,0 
5,5 

0,090. . . 
0,025 

. X 

8 66 H 0,062 0,062 0,69 11,0 0,·007 
8 67 F 0,000 0,062 3,88 62,0 0,031 
9 68 F 0,000 0,062 0,81 13,0 0,006 
8 
8 

69 
70 

B 
C 

0,062 0,187 
0,062 1,562 

1,97 
3, 12 

10,0 
2,0 

0,057 . . X 
9 
9 

71 
72 

H 
H 

0,062 0,187 
0,062 0,125 

0,62 
1,25 

3,3 
10,0 

0,019 . . X 
9 73 F 0,000 0,062 0,75 12,0 0,006 
9 74 F 0,000 0,062 9, 12 130,0 0,065 
9 75 C 0,062 0,250 1,87 7,5 . X 
9 
9 

76 
77 

B 
F 

0,062 0,125 
0,000 0,062 

1,25 
0,50 

10,0 
9,0 

0,025 . . X 
9 78 H 0,062 0,062 2,50 40,0 0,025 
9 79 B 0, 125 0, 125 5,39 43,0 0,218 
9 80 t1 0,062 0,197 0,94 5,0 0,029 
9 81 F 0,000 0,062 0,62 10.0 0,005 
9 82 F 0,000 0,125 0,44 3,5 . . X 
9 83 F 0,000 0,062 6,56 105,0 0,052 

10 84 F 0,000 0,125 0,94 7,5 0,030 
10 85 F 0,000 0,062 0,69 11,0 0,005 
10 86 F 0,000 0,125 0,94 7,S 0,030 
10 87 F 0,000 0,125 1,50 12,0 0,048 

-==----=---=-----=--~--=---=-----=---===---==----=-=---=--------------------------------=----=---c 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEI O2-JUN-83 
cca--g--=-=-=~-~-=---=-=----------------~-----====---=-------------------------=------=---==--=--~ 

SAMPLE CODE! C06545-49 

Si.:e (Micron) Hass <Picosram> 
Ord ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Length Ratio Chr'!lsotile A111F-hit>ole A11tbid Asbe Patt X-Ra!:I 

10 BB F 0,000 0,062 0,44 7,0 . . XI 

10 89 C 0,062 0,312 1.25 4.0 0,063 
10 90 " 0,062 0.125 0,62 5,0 0,013 

Total Hass <Picosram>= 2.404 5,916 
Total Count = 57. 8, 22. 3. 0, 

~ 
w 
w 

====================================================================:=============-===-==-----=--= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUHHARY TABLES 
SAHPLE CODE: C06545-49 TABLE PREPARATION DATE: 02-JUN-83 
=cc=aQ=ac==c======c===c===a==~========~=========================================================== 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nun,ber Hass Avera!'le 
Actual Cor,cen. Concen, Averase Avera!'le Lensth 

ObJect ObJect <Nu111ber <Pi cos ram Width Ler,st.h To Width 
Structure T1:1Pe Count Per Cu H) Per Cu H) <Hicron> <Hicron> Rat:'to 

Fiber Chntsoti le 32, 43040, 997.7 0,08 i 0,03 1,82 i 1,76 26.16 i28,49 
A• Phibole 8, 10760, 7956.9 0,18 i 0,21 1,52 i 1,50 10,79 i 6,19 
Other 6, 8070, o.o7 i 0,03 0,48 i 0,15 7,08 i 2,91 

All Fiber 46. 61870, 0,09 i 0,09 1,59 J: 1.64 21,00 i25,09 

Bundle Chr~sotile S, 6725, 794,0 0,28 i 0,30 2,35 i 1,73 15,09 J:15,94 
AmPhibole 0, 0, o.o 0,00 i 0,00 0,00 J: 0,00 0,00 i 0,00 
Other 3, 4035, o.77 i o,96 4,37 .i 5,96 4,83 i 1,04 

w 
w ------ ---------
.J:::> All Bundle B, 10760. 0,46 i 0,62 3, 11 i 3,60 11.2s u3,10\~ 

\· 
Cluster Chr1:1sotile 3, 4035, 708,6 0,58 i 0,58 1,35 i 0,79 3,03 i 1,16 

A111Phibole o. 0, 0,0 0,00 .¼ 0,00 0,00 .¼ 0,00 0,00 i 0,00 
Other 9, 12105. o.69 i o,45 1,40 i 0,87 2,44 i 1,99 

All Cluster 12, 16140, 0.66 i 0,46 1,39 i 0,81 2,59 i 1,79 

Hatri>< Chr11sotile 17, 22865, 732,5 0.12 i 0,11 1,26 i 1,19 13, 56 .:l10, 75 
A111Phibole 0, 0, o.o 0,00 i 0,00 0,00 .¼ 0,00 0,00 i 0,00 
Other 7, 9415, 0,21 .! 0,20 0,96 .! 0,32 7,43 :l 4,89 

All Hatrix 24, 32280, 0,15 i 0,14 1,18 i 1,01 11.77 i 9,74 
• 

SaaPle Collection and Preparation Data Grid Data 

Air Volu•,e .. 1,00 Cu H Grid ID: 052182/C-7 
Deposit. Area a 1,00 So Cm Individual Grid OF-enins = 0.000074 So Cm 
Ashed Area .. 1,00 So Ca Nu~ber of Grij OF-eninss = 10 
Redeposit Area c 1,00 So C111 Film Hasnificatio~ = 20000 



--------------- --------- -------------------- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 02-JUN-83 
==~=c==~===as======c===============a:ac:ac=~a=z=c=~~=~============================================ 

I 
SAHPLE CODE& C06545-50 ( ; . ) 

Size (Hicron) Nass (Picosra.. ) 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Len.!lth Ratio ChrYsotile AaPhibole A111bi!1 Asbe Patt X-Ra'!I 

1 1 F 0,000 0,062 2,50 40,0 0,020 
1 2 B 0,187 0,312 0,94 3,0 0, 143 
J J F 0,000 0,062 0,44 7,0 . . X 
1 4 F 0,000 0,062 0,62 10,0 . . . X 
J 5 F 0,000 0,062 1,13 18,0 0,009 
1 6 F 0,000 0,125 1,25 10,0 0,040 
1 7 B 0,062 0,125 1,13 9,0 . . X 
1 8 F 0,000 0,062 1,87 30,0 0,015\· 

w 1 9 B 0,125 0,437 14,25 32,6 2,026 
w 
u, 2 10 H 0,062 0,062 0,62 10,0 0,006 

2 11 N 0,062 0,062 1,13 18,0 0,011 
2 12 H 0,062 0,062 0,94 15,0 . . X 
2 13 H 0,062 0,187 0,62 3,3 0,019 
2 14 C 0,062 0,625 1,25 2,0 0,127 
2 JS B 0,062 0,375 1,50 4,0 0,091 
2 16 N 0,062 0,062 0,75 12,0 0,008 
2 17 F 0,000 0,125 1,25 10,0 0,040 
3 JS B 0,125 0,875 2, 19 2,5 0,622 
3 19 H 0,062 0,062 0,62 10,0 0,006 
3 20 8 0,062 0,312 2,50 8,0 0,127 
3 21 H 0,062 0,062 0,94 15,0 0,010 
3 22 F 0,000 0,062 0,31 5,0 0.002 
3 23 F 0,000 0,062 0,50 8,0 0,004 
J 24 F 0,000 0,125 0,87 7,0 0,028 
3 25 F 0,000 0,062 0,69 11,0 0,005 
4 26 F 0,000 0,312 1,63 5,2 . 0,374 
5 27 B 0,062 0,250 1,38 5,5 . . X 
6 28 F 0,000 0,062 0,81 13,0 . . X 
7 29 F 0,000 0,062 0,50 8,0 0,004 

========================a======3::2=====a=============%=2===============2========================= 



---------- --------- ---------------------- ----- ----- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT [1ATA TABLE <F=FIBER, B=BUNflLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 02-JUN-B3 
=-=--C-CC--=-c-.-------=-----=-=-------C---=-=--------=-=------------=--=---=---CD---=-----=======-

SAHPLE CODE: C06545-50 

Size <Hicron) Hass <Picosra1D> 
Ord ------------------ --------------------- Not No 
Opn ObJ Str Depth Width Lensth Ratio Chr'llsotil& A~Phibole .A&biU Asbe ~ Patt X-Ra~ 

7 30 F 0,000 0,062 0,75 12.0 0,006 
7 31 F 0.000 0,062 0,62 10.0 . . . X 
7 32 F 0.000 0,062 0,37 6,0 . . . X 
7 33 F 0,000 0,062 0,31 5,0 . . X 
7 34 F 0,000 0,062 0,81 13,0 0,006 
7 35 F 0,000 0,062 0,69 11 .o .0,005 
7 36 F 0,000 0,062 0,75 12,0 0,006 
7 37 F 0,000 0,062 2,44 39,0 0,019,w 

·w 7 38 F 0,000 0,062 0,44 7,0 0,003 
7 39 F 0,000 0,125 0,87 7,0 0,028°' e 40 H 0,062 0,062 0,44 7,0 . . X 
e 41 F 0,000 0,125 0,37 3,0 . 0,014 
e 42 F 0,000 0,062 o.so 8,0 0,004 
8 43 F 0,000 0,062 0,69 11.0 0,00S 
9 44 F 0,000 0,062 2, 19 JS,0 0,017 

10 45 F 0.000 0,062 1,00 16,0 0,008 
10 46 N 0,062 0,062 0,62 10,0 0,006 

Total Hass (Picosra111>= 3,480 0,38B 
Total Count .. 34, 2. 7, 3, 0, 

===g===c=====~a====~===o===========================a=a==a============~======a==Q=========~======== 



-------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODEI C06545-50 TABLE PREPARATION DATEI 02-JUN-83 
==a===========~=•===:==~~c=~====================~=============================~=================== 
Aerosol Object Count And Calculated ObJect Hass Characteristics 

Number Hass Average 
Actual Concen, Concen, Average Average Length 

Object ObJect (Nua.ber <f'icogra111 IJidth Length To Width 
Structure TYPe Count Per Cu H> Per Cu H> <Hicron) (Micron> Ratio 

Fiber Chr-.,sotile 21, 30034, 396,4 0,07 .:I: 0,03 1,05 .:I: 0,66 15, 14 .U0,94 
An.Phi bole 2, 2860, 554,5 0,22 ¼ 0,13 1,00 i 0,88 4,10 i 1,56 
Other 6, 8581, 0,06 i 0,00 0,53 .:1: 0, 19 8,50 .:1: 3,02 

Al 1 Fiber 29, 41476, 0,08 i 0,05 0,94 .:I: .0,62 13,01 i10,03 

Bundle Chrlisoti le 5, 7151, 4304,1 0,46 .:1: 0,24 4,28 .:I: 5,61 10.01 .U2, 79 
'W AntF-hibole 0, o. 0,0 0,00 .:1: 0,00 0,00 i 0,00 0,00 .:t 0,00 
w Other 2, 2860, 0,19 .:I: 0,09 1,25 .:I: o. 18 7,25 .:t 2,47'--.J 

All Bundle 7, 10011, 0,38 .:I: 0,24 3,41 .:I: 4,81 9,22 .U0,58 

Cluster Chr1,1sotile 1. 1430, 181,6 0,62 .:I: 0,00 1,25 i 0,00 2,00 .:1: 0,00 
A111F-hibole 0, o. 0,0 0,00 .:I: 0,00 0,00 i 0,00 0,00 .:t 0,00 
Other o. 0, 0,00 i 0,00 0,00 .:I: 0,00 o.oo .:I: 0,00 

All Cluster 1, 1430, 0,62 i 0,00 1,25 i 0,00 2,00 i 0,00 

Hatrix Chr-.,sotile 7, 10011. 95,3 0,08 i 0,05 0, 76 .:I: 0,20 11,19 .:1: 4,61 
A11F-hibole o. o. 0,0 0,00 .i 0,00 0,00 .¼ 0,00 0,00 .:t 0,00 
Other 2, 2860, 0,06 i 0,00 0,69 .:1:· 0,35 11,00 i 5,66 

All Hat.ri>< 9, 12872, 0,08 .:1: 0,04 0,74 .:I: 0,22 11,15 J- 4,47 

SamPle Collection and PreParation Data Grid Data 

Air Volu111e a 1,00 Cu H Grid Illl 052182/C-8 
IlePosit. Area ., 1,00 Sa Cai Individual Grid 0Pening = 0,000070 So Cm 
Ashed Area = 1,00 So C111 Number of Grid Openings= 10 
RedeF-osit Area=- 1,00 So Cm Film Hagnificat.ion = 20000 



---------- ------------------------- ----- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNIILE, C=CLUSTER, H=MATRIX> 
TABLE PREPARATION DATE: 02-JUN-83 
===g~•===%==aaa=c=~===ac======a~=aacac:~==============~====c===============~================~===== 

SAHPLE CODE: C06545-51, , · l 

Size CHicron) Hass CPic:o!Sram> 
Grd ------------------ --------------------- Not No 
Opn ObJ Str DePth Width Lensth Ratio Chr1:1sotile AnoPhibole An.bis Asbe. Patt X-Ra!I 

1 1 H 0,062 0,125 0,37 3,0 . . X 
1 2 H 0,062 0,062 0,44 7,0 0,004 
1 3 F 0,000 0,125 0,62 5,0 0,020 
2 4 F 0,000 0,062 0,69 11,0 . 0,006 
2 5 H 0,062 0,062 0,62 10,0 0,006 
4 6 F 0,000 0,125 1,00 8,0 . 0,037 
4 7 _H 0,062 0,062 0,75 12,0 0,008 
4 8 H 0,062 0,500 0,75 1,5 0,061 

,w i 4 9 F 0,000 0,062 0,44 7,0 . . . Xw 
co \ 5 10 F 0,000 0,062 0,62 10,0 0,005 

5 11 B 0,062 0,187 1,31 7,0 0,040 
5 12 B 0,062 0,375 3,00 8,0 0,183 
6 13 F 0,000 0,062 1,63 26,0 0,013 
6 14 F 0,000 0,062 0,62 10,0 0,005 
6 15 F 0,000 0,062 2,44 39,0 0,019 
6 16 B 0,125 0,625 1,87 3,0 . . X 
7 17 H 0,062 0,062 1,13 18,0 . . X 
7 18 F 0,000 0,062 0,44 7,0 0,003 
7 19 H 0,062 0,062 0,62 10,0 . X•
7 20 H 0,062 0,062 0,62 10.0 - 0,006 
7 21 H 0,062 0,062 0,50 8,0 . . X 
7 22 B 0,062 0,187 1,25 6,7 0,038 
9 23 F 0,000 0,062 3,00 48,0 . . . X 
9 24 F 0,000 0,062 0,69 11,0 0,005 
9 25 F 0,000 0,062 0,56 9,0 0,004 

10 26 F 0,000 0,062 0,50 8,0 . . . X 
10 27 B 0,062 0,625 3,75 6,0 0,381 
10 28 F 0.000 0,062 1,00 16,0 0,008 
10 29 IC 0,062 0,125 0,94 7,5 0,019 

===========caa:caa=a2:c~=======sac==================a=====~======================================= 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 02-JUN-83 
=---=c=---=-a=-==-=-====-==---=----=a-=a-=-==-a=---==--=-=------------------=--------------------~ 

SAHPLE CODE: C06545-51 

Size (Hicror,> 
Grd 
OPn Obj Str Depth Width Lensth Ratio 

10 30 D 0,062 0,312 1,87 6,0 

Total Hass (Picosram)a 
Total Count 

!W 
w 

·, lD 

Hass CPicoSra111> 
--------------- Not No 
ChrYsotile AmPhibole A111bis Asbe Patt X-Ray 

0,095 

0,925 0,043 
20, 2, 5, 3, 0, 

================================================================================================== 



-------- -------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMHARY TABLES 
SAMPLE CODE: C06545-Sl TABLE PREPARATION DATE: 02-JUN-83 
a==~========a======~====~==~====c==m=ccc======a===~====a=======c================================== 

Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nun,ber Hass Avera!le 
Actual Concen, Concen, Avera!le Avera!le Ler,sth 

ObJect ObJect (Number (Picosra11 IJidth Lensth To Width 
Structure T!:IPe Count Per Cu H> Per Cu H> (Hicron) (Hicron) Ratio 

Fiber Chr!:lsotile 9, 11844, 110,2 0,07 .i 0,02 0,96 :I: 0,66 14, 78 .:U0,97 
AIIIPhibole 2, 2632, 56,8 0,09 .i 0,04 0,84 .i 0,22 9,50 :I: 2,12 
Other 3, 3948, 0,06 .i 0,00 1,31 :I: 1,46 21.00 .¼23,39 

All Fiber 14, 18423, 0,07 .i 0,02 1,02 .i 0,79 15,36 .:UJ,09 

Bundle ChrYsotile 6, 7896, 994,9 0,30 :I: 0,18 2,02 :I: 1,12 6,86 .i 0,81 
A111Phibole 0, o. 0,0 0,00 :I: 0,00 0,00 :I: 0,00 0,00 .i 0,00 

,W Other 1, 1316, 0,62 :I: 0,00 1,B7 .i 0,00 3,00 .i 0,00,.j::, 

0 
All Bundle 7, 9212, 0,3S :I: 0,21 2,00 :I: 1,02 6,31 .i 1,63 

Hatrix ChrYsotile 5, 6S80, 112,B 0,15 :I: 0,20 0,64 :i 0,13 B,10 :I: 4,10 
A111Phibole 0, o. 0,0 0,00 :I: 0,00 0,00 .i 0,00 0,00 :I: 0,00 
Other 4, 5264, 0,08 :I: 0,03 0,66 :I: 0,33 9,75 .i 6,24 

All Hatri>< 9, 11844, 0,12 :I: 0,14 0,6S J: 0,22 8,83 .i 4,87 

SamPle Collection and Preparation Data Grid Data 

Air Volume .. 1,00 Cu H Grid IDI 052182/C-9 
Deposit Area = 1,00 So C111 Individual Grid DPenin!I = 0,000076 So C111 
Ashed Area = 1,00 So Cm Number of Grid OPenin!ls = 10 
Redeposit Area .. 1,00 So Ca. Fil111 Ha!lnification = 20000 



------ ----- --------- -------------- -------------------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUN[tLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
========c===a=c================c===a=======c=2=c==~========a============~========================= 

SAHPLE CODEI C06545-52 /_ .-:-o 

Size 01icron> Hass (Picosra11> 
_ NoGrd ------------------ --------------------- Not 

DPn ObJ Str Depth Width Lensth Ratio Chr~sotile A111F-hibole A111bis Asbe Patt X-Ra~ 

1 1 B 0.062 0.101 2,69 14,3 0,082 
1 2 B 0.062 0.125 1,00 8,0 0.020 
1 3 F 0,000 0,062 0,31 s.o . 0,003 
6 4 C 0,062 0,187 1,19 6,3 0,036 
6 5 F 0,000 0,062 1,44 23,0 0,011 
6 6 B 0,062 0,250 5,50 22,0 0,223 
7 7 F 0,000 0,312 2,31 7,4 . 0,532--, 
7 B F 0,000 0,250 0,94 3,7 . . . X 

w I 7 9 F 0,000 0,125 0,62 5,0 . . . . X 
.j:::, 

B 10 B 0,125 0,625 1,87 3,0 0,381 
8 11 H 0,062 0,062 0,56 9,0 0,006 
8 12 F 0,000 0,062 0,69 11,0 0,005 
B 13 F 0,000 0,062 0,56 9,0 . . X 

...... 

• 
9 14 F 0,000 0,062 1,56 25,0 0,012 
9 15 F 0,000 0.062 0.75 12,0 . . . X 
9 16 F 0,000 0,125 1,19 9,5 0,038 
9 17 B 0,062 0,250 0.69 2,8 0.020 
9 18 H 0,062 0,062 0.50 8,0 0,005 
9 19 B 0,125 0,187 3,00 16,0 0,183 

10 20 F 0,000 0,062 0,81 13,0 . . . X 
10 21 F 0,000 0,062 1,19 19,0 . 0,011 

Total Hass <Picosra11>= 1,032 o.546 
Total Count 13, 3, 0, 4, 1,"' 

==-=~---=------=---%--=-==----=-=---==--~=-==----=-------~--=--=---------------=-=---------------= 



-----------------------------------------------------------------------------------------------

-------------------------------------- -----------------------------------------
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUMMARY TABLES 
SAHF'LE CODEI C06545-52 TABLE PREPARATlON DATE:.25-JUN-83 
~======E=====2=c=~c===================================================~======~==a=============-==-

Aerosol ObJect. Count And ·calculated ObJect Hass Characterist.ics 

N•JIDber Hass Averase 
Act.ual Concen, Concen, Averase Averase Lensth 

ObJect ObJect (Nu11ber CPicosra111 Width Lensth To Width 
Structure T'!,IPe Count Per Cu H> Per Cu H> (Hicron> (Micron> Ratio 

--------- ---------- ------ --------- ----------- ----------- ----------- -------------
Fiber Chr1,1sotile 4, 5741, 96,6 0,08 :l 0,03 1,22 i 0,39 17,13 i 8,00 

A111Phibole 3, 4305, 783,4 0,15 .i 0,14 1,27 .i 1,00 10,47 .i 7,49 
Other 5, 7176, o. 11 :l 0,08 0,74 .i 0,15 8,55 .:i 4,11 

------ ---------
All Fiber 12, 17222, 0, 11 :l 0,08 1,03 .:I: 0,55 11,89 i 7,03 

Bundle Chr1,1sotile 6, 8611, 1316,4 0,27 .i 0,18 2,46 i 1,74 11,01 .:I: 7,72 
AmF-hibole o. o. 0,0 0,00 i 0,00 0,00 i 0,00 0,00 i 0,00 
Other o. o. 0,00 i 0,00 0,00 i 0,00 o.oo i 0,00 

------ ---------
All B•Jndle 6, 8611, 0,27 :l 0,18 2,46.:1:1,74 11,01 :l 7,72 

Cluster ChrYsotile 1. 1435. 51,9 0, 1 9 :l .0, 00 1,19 i 0,00 6,33 .i 0,00 
A1111>hibole o. o. 0,0 0,00 :l 0,00 0,00 i .o.oo 0,00 .i 0,00 
Other o. o. 0,00 .i o.oo 0,00 :l 0,00 0,00 :l 0,00 

------ ---------
All Cluster 1. 1435, 0,19 :l 0,00 1,19 :l 0,00 6,33 :l 0,00 

Matrix Chrysotile 2, 2870, 15,5 0,06 :i 0,00 0,53 :l 0,04 a.so :l o,71 
A1111>hibole o. o. 0,0 0,00 .i 0,00 0,00 i 0,00 0,00 :t 0,00 
Other o. o. 0,00 :l 0,00 0,00 .i 0,00 0,00 i 0,00 

---------
All Hatrix 2, 2870, 0,06 .:I: 0,00 0,53 :l 0,04 8,50 :t 0,71 

Sa•Ple Collection and Preparation Data Grid Data 

Air Volume = 1,00 Cu H Grid IDI 052182/C-10 
DePosit Area 1,00 Sa Cia Individual Grid OF-enin!i = 0,000070 Sa Cm"' 
Ashed Area .. 1,00 So Cm Nu1Dber of Grid 01>eninss? 10 
Rede1>osit Area= 1,00 So Cm Fil~ Hasnification = 20000 



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, Ec=BUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
=============~~~~=c====Q===~=============================c===================================~===-

,:;-I/..SAHPLE CODEI C06545-53 

Size <Hicron> Hass ( Pico!i ra111 > 
NotGrd ------------------ --------------------- No 

0Pn ObJ Str DePth Width Length Ratio ChrYsotile A111Phibole A111bi!i Asbe Patt X-Ray 

1 1 ti 0,062 0,125 0,94 7,5 0,019 
1 2 F 0,000 0,062 1,13 18,0 . . . X 
1 3 C 0,062 0,125 0,87 7,0 0,018 
2 4 F 0,000 0,062 0,50 8,0 . . . X 
2 5 H 0,062 0,250 1,25 5,0 0,051 
2 6 ti 0,062 0,312 0,31 1,0 . . X 
2 7 H 0,125 0,250 2,50 10,0 0,203

1:·-

l 4 8 F 0,000 0,125 0,56 4,5 . . . X 
(·w 4 9 H 0,062 0,062 0,75 12,0 0,009
It 5 10 H 0,062 0,250 1,87 7,5 0,076 

6 11 H 0,062 0,062 0,94 15,0 0,010 
6 12 F 0,000 0,062 1,38 22,0 0.011 
6 13 F 0,000 0,062 0,94 15,0 . 0,009 
7 14 F 0,000 0,062 0,81 13,0 . 0,007 
7 15 F 0,000 0,062 1,87 30,0 0,015 
7 16 B 0,062 0,187 1,13 6,0 . X 
8 17 H 0,062 0,187 0,62 3,3 . X• 
8 18 F 0,000 0,062 3,75 60,0 0,030 
8 19 F 0,000 0,062 1,19 19,0 . . X 
9 20 B 0,062 0,250 1, 13 4.5 . . X 
9 21 F 0,000 0,125 3,38 :27,0 0, 108 

/ 9 22 F 0,000 0,062 0,81 13,0 0,006 
9 23 H 0,062 0,062 0,37 6,0 0,004 
9 24 B 0,062 0,187 1.69 9,0 0,051 
9 25 H 0,062 0,062 1,25 20,0 0,013 
9 26 F 0,000 0,062 0,37 6,0 . . . X 

10 27 F 0,000 0,062 0,69 11,0 . . X 
10 28 C 0,062 0,625 .1,25 2,0 . . X 
10 29 C 0,062 1,250 1,87 J .s . . X 

=~~==============~==~============c=========================~====================================== 



Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT [1ATA TABLE (f=fIBER, B=BUNDLE, c~CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 25-JUN-83_ 
==~~=====================~=a===a==~=====c=~a===================~====c~===========c================ 

SAHPLE CODEI C06545-53 

Size (Hicron> Hass <Picosra111> : 
Grd ---------------- Not ·,No -
0Pn Obj Str DePth Width Lensth Ratio Chr~sotile A~Phibole A111bis Asbe · Patt X-Ra~ 

Total Hass (Picosra111)a 0,622 0,016 
Total Count = 15. 2. e. 4, 0, 

,·_ 
w 
~ 
~ 

,, 
of __ _ 

-=================~===============~==========================================================~~=== 



IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES. 
GAMPLE COCIE: C06545-53 TABLE PREPARATION DATEl:25-JUN-83· 
===============~====================================c==~====================c===================== 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 
-----------------------------------------------------------------------------------------------

Number Hass Averase 
Actual Concen, Concen, Avera!:le Averase · - Ler,sth 

ObJect ObJect <Nu11ber (Picosra111 Width Lensth To Width 
Structure TYPe Count Per Cu H> Per Cu H> (Hicror,> (Hicron> Ratio 
--------- ---------- ------ --------- ----------- ----------- ----------- -------------
Fiber ChrYsotile 5, 6994, 237,8 0,08 .:1:.0,03 2,24 .:i 1,27 30,40 i17,76 

A111F-hibole 2, 2798, 22,5 0,06 .:i 0,00 0,87 i 0,09 14 ,00 .:I: 1,41 
Other 6, 8393, 0,07 i 0,03 0,74 .:i 0,34 11,08 .:I: 6, 15 

------ ---------
All Fiber 13, 18184, 0,07 i 0,02 1,34 .:I: 1,07 18,96 i14,52 

Bundle Chrysotile 1. 1399, 71,9 0,19 i 0,00 1,69 i 0,00 9,00 :t 0,00 
AIIIF-hibole o. o. 0,0 0,00 .:1: 0,00 0,00 :t 0,00 0,00 :l 0,00 

~ ,.··,-· 1W 
1+'> I 

Other 2, 
------

2798, 
---------

0,22 .:I: 0,04 1,13 i 0,00 5,25 :t 1,06 

I.~ i_: All Bundle 3, 4196, 0,21 i 0,04 1,31 i 0,32 6,50 :l 2,29 

Cluster Chrwsotile 1, 1399. 24,9 0, 12 :t o. 00 0,87 :i 0,00 7,00 .:I: 0,00 
A111Phibole o. 0, 0,0 0,00 .:I: 0,00 0,00 .:l 0,00 0,00 .:l 0,00 
Other 2, 279B, 0,94 i 0,44 1,56 .:I: o. 44 1,75 .:i 0,35 

------ ---------
All Cluster 3, 4196, 0,67 :l 0,56 1,33 .:1: 0,51 3,50 .:I: 3,04 

Hatri>< ChrYsotile 8, 11190, 535,4 0,14 :l 0,09 1,23 :l 0,67 10,38 :l- 5,09 
A11Phibole 0, 0, 0,0 0,00 :t 0,00 0,00 i 0,00 0,00 .:I: 0,00 
Other 2, 2798, 0,25 .:I: 0,09 0,47 ! 0,22 ::!,17 .:I: 1,65 

------ ---------
All Hatri>< 10, 13988, 0,16 .:I: 0,10 1,08 J: 0,68 8,73 J: 5,70 

SaaPle Collection and Preparation Data Grid Data 
---------

Air Volume = 1,00 Cu H Grid IC•I 052182 
C•ePosi t Area = 1,00 So C11 Individual Grid 0Penins = 0,000071 So C111 
Ashed Area .. 1,00 So Cm Number of Grid 0Peninss c 10 
RedeF-osit Area 1,00 So Cm Fil~ Masnification = 20000 



----- -------------- --------- --------------------

• • 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FlltEI<, (lc(IUN[ILE, C=CLUSTER, M=HATRIX> 
TAIILE f'REPARAT ION [1ATE I 25-JUN-83 
======~=========c=c===a=================c~======================================================== 

,__q '1
SAMPLE CODE: C06545-64 

Size (Micron> Hass Cf'icosra111> 
Not 

0Pn ObJ Str DePth Width Lensth Ratio ChrYsotile AID.Phi bole A111bis Asbe F'att X-Fcay 
Grd ------------------ --------------------- No 

1 1 F 0,000 0,062 0,56 9,0 0,004 
1 2 F 0,000 0,062 0,50 8,0 0,004 
1 3 C 0,062 0,625 1,25 2.0 . . X 
1 4 F 0,000 0,062 0,94 15,0 . X 
1 5 C 0,062 0,625 0,75 1,2 . . X 
1 6 C 0,062 0,625 0,94 1.s . X 
1 7 F 0,000 0,062 0,62 10,0 0,005 
1 8 F 0,000 0,062 0,37 6,0 0,003 

1w 1 9 F 0,000 0,062 1.25 20,0 0,010 
I 1 10 C 0,062 0,625 1.87 3,0 0, 19011~ 
I 1 11 F 0,000 0,062 0,94 15,0 0,007 

1 12 F 0,000 0,062 0,75 12,0 0,006 
1 13 M 0,062 0,062 1,31 21,0 0,013 
2 14 C 0,062 0,750 2.50 3,3 0,305 
2 15 F 0,000 0,062 0,69 11.0 0,005 
2 16 F 0,000 0,062 0,31 5,0 0,002 
2 17 (c 0,125 0,625 5,62 9,0 1,143 
2 18 F 0,000 0,062 0,62 10,0 0,005 
2 19 F 0,000 0,062 0,62 10,0 0,005 
2 20 F 0,000 0,062 0,50 8,0 . . X 
2 21 F 0,000 0,062 0,94 15,0 0,007 
2 22 B 0,125 0,625 2,00 3,2 0,406 
2 23 F 0,000 0,062 0,62 10,0 0,005 
2 2"1 F 0,000 0,062 1,13 18,0 . . X ...~2 ~., M 0,062 0,125 0,50 4,0 . . X 
2 26 C 0,062 1,250 1,87 1,5 . . X 
2 27 F 0,000 0,062 0,44 7,0 0,003 
2 28 ti 0,062 0,062 0,75 12,0 .0,008 
2 29 M 0,062 0,062 1,25 20,0 . X 

===================c===========================c================================================== 



------ ----- ----- -------------- --------- --------------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <f=FIBEI<, B=ButWLE, CcCLUSTER, M=MATRIX> 
TABLE PREPARATION DATEI 25-JUN-83 
==================================================================~=============================== 
SAHF'LE CODEI C065•5-64 

Size <Hicron) Hass (f'icosra.. > 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr!lsotile A111Phibole An.bis Asbe ,f'att X-Ral:I 

2 30 F 0,000 0,062 2,81 45,0 0,022 
3 31 F 0,000 0,062 0,62 10.0 . 0,006 
3 32 F 0,000 0,062 1,00 16,0 0,008 
3 33 C 0,062 0,125 0,69 5,5 . . X 
3 34 C 0,062 0,625 8,44 13,5 O,B57 
3 35 C 0,062 0,500 2,50 5,0 0,203 
3 36 B 0,062 0,125 0,94 7,5 0,019 
3 37 F 0,000 0,062 0,50 8,0 0,00• 
3 38 F 0,000 0,062 0,31 s.o 0,002w I 

I 
.J:::, 3 39 F 0,000 0,062 3,25 52.0 0,026 
-..J I 3 40 (1 0,125 0,312 13,75 •4,0 1,396 

3 41 C 0,062 0,375 0,62 1, 7 0,038 
3 42 F 0,000 0,062 2,25 36,0 0,01B 
J 43 H 0,062 0,062 2,69 43,0 0,027 
J 44 F 0,000 0,062 1,B7 30,0 0,015 
3 45 F 0,000 0,062 1,13 18,0 . . X 
3 46 F 0,000 0,062 0,62 10,0 . . X 
3 47 F 0,000 0,062 1,38 22,0 . . X 
3 48 F 0,000 0,062 0,62 10,0 . . . X 
3 49 F 0,000 0,062 0,56 9,0 . X• 
3 so C 0,062 0,187 0,62 3,3 0,019 
3 51 C 0,062 0,625 1,25 2,0 0, 127 
3 52 C 0,062 1,875 2,50 1,3 0,762 
3 53 F 0,000 0,062 B,00 128,0 0,064 
3 54 C 0,062 2,500 2,81 1, 1 . . X 
3 55 F 0,000 0,062 1,25 20,0 0,010 
3 56 F 0,000 0,062 1,00 16,0 0,008 
3 57 C 0,062 0,625 2,50 4,0 0,254 
3 58 (( 0,062 0,187 2, 19 11, 7 0,067 

=============================================================================~==================== 



----- -------------- --------- --------------------

Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (f=FIBER, B=BUNI•LE, C=CLUSTER, H=HATRIX) 
TABLE PREF"ARATION DATE: 25-JUN-83 
======a~===============c====c============~====c=================================================== 

SAHPLE C011E I C06S45-64 
1 

Size <Hicron) Hass (Picosran,) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str [lePth Width Lensth Ratio Chr!lsotile An,Phil:>ole An,l:>i g Asl:>e · Patt X-Ra!:I 

3 S9 F 0,000 0,062 0,81 13,0 0,006 
3 60 F 0,000 0,062 1,25 20,0 0,010 
3 61 11 0,062 0, 125 1,56 12,S 0,032 
3 62 F 0,000 0,062 1,25 20,0 0,010 
3 63 F 0,000 0,062 0,69 11,0 0,005 
3 64 C 0,062 0,125 1,63 13,0 0,033 
3 65 F 0,000 0,062 1,00 16,0 0,008 
3 66 C 0,062 0,125 1,87 15,0 0,038

; · 1 ; 3 67 F 0,000 0,062 0,44 7,0 0,003
,I ~1 4 68 C 0,062 0,187 0,62 3,3 0,019 
,I COJ 4 69 (I 0, 187 1,250 7,19 5,8 4,380 

4 70 F 0,000 0,062 0,44 7,0 0,003 
4 71 C 0,125 2,500 3,12 1,2 2,539 
4 72 C 0,062 0,312 2, 19 7,0 o. 111 
4 73 C 0,062 0,625 0,75 1,2 0,076 
4 74 C 0,062 1,250 3,75 3,0 . . X 
4 75 F 0,000 0,062 0,75 12,0 0,006 
4 76 F 0,000 0,062 2,06 33,0 0,016 
4 77 F 0,000 0,062 0,94 15,0 0,007 
4 78 (I 0,062 0,250 3,12 12,5 0,127 
4 79 B 0,062 0,625 5,62 9,0 . X 

80 (I 0,062 0,375 1,50 4,0 . . X" 4 81 F 0,000 0,062 0,75 12,0 0,006 
4 82 F 0,000 0,062 1,25 20,0 0,010 
4 83 (I 0,062 0,625 5,00 B,0 0,508 
4 84 C 0,062 0, 187 0,62 3,3 0,019 
4 85 tf 0,062 0,062 0,94 15,0 . X• 
4 86 F 0,000 0,062 1,13 18,0 . . X 
4 87 F 0,000 0,062 0,75 12,0 0,006 

=============================================c===~================================================ 
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I
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H•HATRIX> 
TABLE PREPARATION DAIEI 25-JUN-83 
-~===~=======~====a=======================m;==~===========================m====================-=~ 

SAHPLE CODEI C06545-64 

Grd 
Size (Hicron) 
------------------

Hass (Picosra111) 
--------------------- Not . No_ 

0Pn ObJ Str DePth Width Lensth Ratio Chrt1sotile An.Phi bole A111bi!I Asbe Patt X-Ra!I 
------ ----- ---------- --------- ----- ---- ---- ----------------

4 88 C 0.062 0,625 0.87 1.4 . X 
4 89 C 0.062 o.625 1,25 2.0 0.121 
4 90 C 0,062 o.625 1,87 3,0 0,190 
4 91 F 0.000 0,062 3.25 52,0 0.026 
4 92 F 0.000 0.062 1.00 16.0 0,008 
4 93 F 0.000 0.062 2.00 32,0 0.016 
4 94 F 0.000 0.06.2 1,63 26.0 0.013 
4 
4 
4 

95 
96 
97 

H 
H 
fl 

0.062 0.0&2 
0,062 0.06-2 
0.062 0.625 

1.00 
0,62 
3.25 

16.0 
10,0 
5,2 

0,010 . . . . X 
X 

4 98 F 0.000 0.062 0,69 11.0 0,005 
4 99 H 0.062 0.125 0,62 5,0 . X 
4 100 F 0.000 0,062 1,75 20.0 0,014 
4 101 [I 0,125 0.625 15,00 24.0 3.047 
4 102 fl 0,062 0.12s 2.38 19,0 0,048 
4 103 H 0.062 o,187 0,62 3,3 0,019 
4 104 F 0.000 0.12s 2.50 20.0 0,080 
4 105 F 0.000 0.062 1.25 20,0 0,010 
4 106 F 0,000 0,062 0,94 15,0 0.007 
4 107 B 0.107 1,562 10,63 6,8 8,093 
4 108 C 0.062 0.625 2,50 4.0 0,254 
4 109 H 0,062 0,062 1.25 20,0 0,013 

Total Hass <Picosra111>= 26.047 0.006 
Total Count = 83. 1 • 22. 3, o. 

c========================================•==================================================~===== 



--------- ---------- ------

-------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SANPLE SUHNARY TABLES 
SANPLE CODE: C06545-64 TABLE PREPARATION DATE:.25-JUN-83. 
====================c=======================--====--=====~===========-=-~===-======~======-=====-= 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nua.ber Hass Averase 
Actual Concen, Concen, Averase Averase c Lensth 

ObJect ObJect (Number (Picosram Width Lensth To Width 
Structure TYPe Count Per Cu H> Per Cu t1) <Hi c ron > <thcron> Ratio 

------- -------- --------~ 
Fiber Chrysotile 46, 159170, 1832,0 0,06 .i 0,01 1,28 i 1.26 20,04 J:19,88 

A•Phibole 1, 3460, 19,9 0,06 .i 0,00 0,62 .1 0,00 10.00 J: 0,00 
Other 9, 31142, 0,06 i 0,00 0,89 i 0,32 14,22 J: 5,07 

All Fiber 56, 193772, 0,06 .i 0,01 1,21 J: 1,15 18,93 J:18,25 ,. .. 

, . Bundle Chrysotile 11, 38062, 66553,8 0,57 i 0,47 6,16 i 4,92 13,77 .:1:11,71
I AraPhibole 0, o. 0,0 Q,00 i 0,00 0,00 i 0,00 0,00 J: 0,00
: <..v ' Other 3, 10381, 0,54 i 0,14 3,46 J: 2,07 6,07 J: 2,61!~.,/ 

I' 

All Bundle 14, 48443, 0,57 i 0,41 5,58 i 4,54 12.12 J:10,83 

Cluster Chrysotile 19, 65744, 21320,7 0,64 i 0,59 2,07 J: 1,74 4,75 J: 4,29 
AraPhibole o. o. 0,0 0,00 .i 0,00 0,00 J: 0,00 0,00 J: 0,00 
Other B, 27682, 0,95 i 0,73 1,62 J: 1,12 2,15 J: 1,48 

All Cluster 27, 93426, 0,73 i 0,64 1,93 J: 1.57 3,98 J: 3,85 

t1atrh< ChrYsotile 7, 24221, 421,7 0,09 i 0,05 1 f 31 J: .0 I 69 18,26 .:1:12,40 
A11tPhibole 0, o. 0,0 o.oo i o.oo 0,00 J: 0,00 o.oo i 0,00 
Other 5, 17301, 0,09 i 0,03 0,79 J: 0,30 10,80 .i 6,76 

All t1atri>e 12, 41522, 0,09 J: 0,04 1,09 J: 0,60 15, 15 J:10, 74 

Sa~Ple Collection and Preparation Data Grid Data 

Air Volua,e 1,00 Cu t1 Grid ID: 060883/A-4 
DePosit Area = 1,00 Sa Cm Individual Grid DPeninS = 0,000072 Sa C111 
Ashed Area c 1,00 Sa Ca, Number of Grid OPeninSs 4 
RedePosil Area 1,00 Sa Cn, Film Hasnification 20000 



I J·,w, 
; u, j 
, ...... 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
--==-c-==----=-=---~---c--c-----=--=---c=-=--=--=c-----=----------=----=~-----~-----------~======-

v,-,SAHPLE COI•E I C06545-6S 

Size CHicron) Hass CPicosra111> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr~sotile An,Phibole Ambis Asbe Patt X-RaY 

---------- --------- ----- ---- ---- ----------------
1 1 F 0,000 0,062 0,37 6,0 . 0,003 
1 2 F 0,000 0,062 0,94 15,0 0,007 
1 3 F 0,000 0,062 0,6., 11,0 0,005 
1 4 C 0,062 0,625 1,87 3,0 0,190 
1 s C 0,062 0,187 0,62 3,3 . . X 
1 6 F 0,000 0,062 0,31 5,0 0,002 
1 7 F 0,000 0,062 0,87 14,0 0,007 
1 
1 
1 

8 
9 

10 

F 
C 
B 

0,000 0,062 
0,062 0,187 
0,125 0,500 

1,13 
0,62 
4,88 

18,0 
3,3 
9,8 

0,009 . . . X 
X 

1 
1 

11 
12 

C 
(I 

0,062 0,125 
0,062 0,250 

1,25 
2,25 

10,0 
9,0 

. . . . X 
X 

1 13 F 0,000 0,125 1,87 15,0 0,060 
1 14 F 0,000 0,062 5,31 85,0 0,042 
1 15 F 0,000 0,062 0,56 9,0 0,004 
1 16 Ee 0,062 0,625 5,00 8,0 0,508 
1 17 F 0,000 0,062 0,62 10,0 0,005 
1 
1 

18 
19 

F 
C 

0,000 0,062 
0,062 0,250 

0,50 
0,62 

8,0 
2,5 

0,004 . . X 
1 
1 

20 
21 

(I 

B 
0,125 0,250 
0,062 0,250 

1,75 
2,50 

7,0 
10,0 

0,142 . . X 
1 22 C 0,062 0,250 1,00 4,0 0,041 
2 23 F 0,000 0,062 0,50 8,0 0,004 
2 24 F 0,000 0,062 0,62 10,0 0,005 
2 
2 

25 
26 

F 
C 

0,000 0,062 
0,062 0,187 

0,62 
0,62 

10,0 
3,3 

0,005 . . X 
2 27 F 0,000 0,125 1,56 12,S 0,050 
2 
2 

28 
29 

C 
C 

0, 125 1,875 
0,062 0, 125 

3, 12 
0,62 

1, 7 
5,0 

1,904 . . X 

--=c==--=-=-=-===---============================================================================== 



---------- --------- ---------------------- ----- ----- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT ~ATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, M=HATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
==========================c:c====================================================================== 

SAMPLE CODEI C06545-65 

Size (Micron.) Mass (f'icosrano> 
Ord ------------------ --------------------- Not No 
Opn Obj Str DePth Width Lensth Ratio Chr!lsotile AmPhibole A111bis Asbe Patt X-Ra!I 

2 JO F 0,000 0, 125 0,87 7,0 0,028 
2 31 F 0,000 0,062 0,44 7,0 0,003 
2 32 B 0,062 0,125 4,50 36,0 0,091 
3 33 C 0,062 0,250 1,06 4,3 . . X 
3 34 C 0,125 2,500 4,37 1,8 . . X 
3 35 F 0,000 0,062 0,81 13,0 0,006 
3 36 F 0,000 0,062 1,38 22,0 . . . X

w71 J 37 C 0,062 1,875 2,50 1,3 . . X 
Ul 3 38 C 0,125 5,000 5,00 1,0 . X 
_N:I 3 39 C 0,187 3,437 4,69 1,4 . . X 

3 40 C 0,062 1,250 2,50 2,0 0,508 
3 41 C 0,125 0,562 0,81 1, 4 . . X 
3 42 .B 0,062 1,250 8, 12 6.5 1,650 
3 43 F 0,000 0,062 0,87 14,0 0,007 
3 44 C 0,125 1,562 2,50 1.6 1,270 
3 45 F 0,000 0,062 1,25 20,0 0,010 
3 46 F 0,000 0, 125 1,87 15,0 0,060 
3 47 F 0,000 0,062 2,56 41,0 0,020 
3 48 F 0,000 0,062 0,94 15,0 0,007 
3 49 F 0,000 0,062 0,75 12,0 0,006 
3 50 F 0,000 0,062 0,31 5,0 0,002 
3 51 F 0,000 0,062 0,62 10,0 0,005 
3 52 F 0,000 0,062 1,25 20,0 . . . X 
3 53 .B 0,062 0,250 2,SO 10,0 0, 102 
3 54 C 0,125 1,875 6,56 J.5 3,999 

cc3 ..,.., H 0,062 0,125 2,38 19,0 0,048 
3 56 B 0,062 0,125 0,94 7,5 0,019 
3 57 B 0,125 0,500 3,44 6,9 0,559 
3 58 F 0,000 0,062 0,62 10,0 0,005 

================================================================================================== 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS [IATA 
INDIVI[IUAL OBJECT [IATA TABLE CF=FIBER, B=BUNIILE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION IIATEI 25-JUN-83 
-~-=--=------c----=------=-=------------==-===============================-=~=---=--=====--==-==== 
SAMPLE COIIEI C06545-65 

Size ct1icron) Mass CPicosran,) 
Grd ------------------ --------------------- Not No 
OF-n ObJ Str Depth Width Lensth Ratio Chrysotile A111F-hibole An.bis Asbe Patt X-RaY 

3 59 B 0,062 0.187 1,31 7,0 0,040 
3 60 C 0,062 0,250 0,56 2.J . . X 
3 61 C 0.125 0,750 1,87 2,5 0,457 
3 62 F 0,000 0,062 1,19 19,0 0,009 
3 63 C 0,062 0,625 1,75 2.e 0,178 
3 64 M 0,125 0,187 1,38 7,3 . . Xi~·-7 3 65 C 0,062 0,250 0,62 2,5 . . X 

•lw:· 3 66 F 0,000 0,062 0,31 5.0 0,002 
I •1 U1 ! 1 3 67 B 0,062 0,187 1,87 10,0 . X

il_~·J: J 68 C 0,062 0,312 2, 19 7,0 0,111 
3 69 B 0,062 0,187 1,25 6,7 0,038 
3 70 F 0,000 0,062 0,75 12,0 0,006 
3 71 B 0,125 1,250 10,63 8,5 4,316 
3 72 F 0,000 0,062 1,25 20,0 0,010 
3 73 F 0,000 0,062 1.25 20,0 0,010 
3 74 C 0,062 0,125 0,50 4,0 0,010 
3 75 C 0,062 0,250 0,94 3,7 0,038 
3 76 C 0,125 2,500 3,75 1,5 . . X 
3 77 M 0,125 0,312 3,75 12,0 0,381 
3 78 (I 0,062 0,625 4,37 7,0 0,444 
3 79 F 0,000 0,062 1,00 16,0 0,008 
3 80 C 0, 125 3,125 6,25 2,0 . . X 
3 81 F 0,000 0,125 1.13 9,0 0,036 
3 82 F 0,000 0,062 1,25 20.0 0,010 
3 83 (( 0,125 1,250 4,69 3,7 1,904 
3 84 C 0,062 0,500 0,50 1,0 . . X 
3 85 B 0.125 0,937 4,06 4,3 1,238 
3 86 (I 0,125 0,937 3,75 4,0 1,143 
3 87 fl 0,062 0,250 0,75 3,0 0,030 

=================================================;=====~========================================== 



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, B=BUN[•LE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DAIEI 25-JUN-83 
==============c==========================================~======================================== 

SAMPLE CODEI C0654S-65 

Size (Micron> Mass (f'ico!:lram) 
Grd ------------------ --------------------- Nol -· No 
0Pn ObJ Slr DePth Width Len!:llh Ratio Chr!lsolile A111Phibole A111bi g Asbe : Pall X-Ra!I 

3 BB B 0,062 0,250 9,37 37,5 0,381 
3 89 F 0,000 0,062 0,50 8,0 0,004 
3 90 F 0,000 0,062 2,00 32,0 0,016 
3 91 H 0,062 o. 125. 0,62 5,0 . . X 
3 92 B 0, 125 0,875 7,50 8,6 2,133 
3 93 F 0,000 0,062 1,50 24,0 0,012 
3 94 C 0,062 0,937 2.so 2,7 0,381r[-w,. I 3 95 F 0,000 0,062 0,44 7,0 0,003

l~, I 3 96 F 0,000 0,062 1,19 19,0 0,009 
J 3 97 F 0,000 0,062 0,50 8,0 0,004 

3 98 B 0,062 0,187 0,75 4,0 0,023 
3 99 C 0,062 0,312 0,94 3,0 0,048 
3 100 C 0,125 0,625 2, 19 3,5 . . X 
3 101 F 0,000 0,062 0,31 s.o 0,002 
3 102 ·F 0,000 0,062 0,56 9,0 0,004 
3 103 F 0,000 0,062 2,50 40,0 0,020 
3 104 C 0,062 0,500 1,25 2,5 . . X 

Total Hass CF'ico!:lram>= 24,864 0,003 
Total Count = 76, 1. 25. o. 2, 

===============~=====================c=======c==~=====================c===========~=============== 



-------

---------

IIT RESEARCtl INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUHHARY TABLES. 
SAHPLE CODE: C06S45-65 TABLE PREPARATION DATE: 25-JUN-83 
===============c=====c=========================================================~================== 
Aerosol Object Count And Calculated Object Hass Characteristics 

Number Hass Averase 
Actual Cor,cen, Concer,, Averase Averase Lensth 

Object ObJect (Number (Pic0Sra111 Width Lenst.h To Width 
Structure T1:1Pe Count Per Cu H) Per Cu M) (Micron) (Hicron) Ratio 

Fiber Chr1:1sotile 43, 207309, 2600,6 0,07 :I: 0,02 1,06 :l 0,87 15,64 H3,60 
AIIIF-hibole 1, 4821, 16,6 0,06 :I: o.oo 0,37 :I: 0,00 6,00 :!: 0,00 
Other 2, 9642, 0,06 :I: 0,00 1,31 :!: 0,09 21,00 :I: 1,41 

All Fiber 46, 221772, 0,07 :I: 0,02 1,06 :I: 0,84 15,66 H3,26 

Bundle ChrYsotile 18, 86780, 71167,1 0,56 :I: 0,42 4,15 :l 3,03 9,79 :I: 9,99 

:\,w AnoF-hibole 0, 0, 0,0 0,00 :I: 0,00 0,00 :l 0,00 0,00 :t: 0,00 
I <.,., Other 4, n205, 0,30 :l 0,14 2,88 :I: 1,36 9,69 :l 0,47 
I .u, 

All Bundle 22. 106065, 0,51 :I: 0,40 3,92 :I: 2,82 9, 77 :I: 8,99 

Cluster Chr1:111otile 13, 62675. 44037,6 0,83 :l 0,63 2,17 :I: .1,53 3,19 :t: 1,40 
A111Phibole o. o. o.o 0,00 :l 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 19, 91602, 1,18 :I: 1,45 2,00 :I: 1,86 2,84 :l 2,06 

All Cluster 32, 154276, 1, 04 :l 1 , 18 2,07 :l 1,71 2,98 :l 1,81 

Matrix Chrysotile 2, 9642, 2068,B 0,22 :l 0,13 3,06 :l 0,97 15,50 :I: 4,95 
A111Phibole o. o. 0,0 0,00 :I: o.oo 0,00 :I: 0,00 0,00 :I: 0,00 
Other 2, 9642, 0,16 :l 0,04 1,00 :I: 0,53 6,17 :t: 1,65 

All Hatri>< 4, 19285, 0,19 :l 0,09 2,03 :I: 1,35 10,83 :l 6,17 

Sample Collection and Preparation Data Grid Data 

Air Volume = 1,00 Cu H Grid rn: 060803 
Ileposit Area = 1,00 Sa C111 Individual Grid Qpenins 0,000069 Sa Cm 
Ashed Area = 1,00 Sa C111 Nu111ber of Grid OF-eninss = 3 
RedeF-osit Area= 1,00 Sa C11, Film Hasnification = 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F•FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
~=====================c=========a============a~===~=2cc=============================~============= 

SAHf'LE COC•E I C06545-66 3, o __.., 

Grd 
Size <Micron> Hass CPicosram) 

Not No 
0Pn ObJ Str De~th Width Lensth Ratio Chrysotile A111~hibole A111bi!l Asbe Patt X-RaY 

1 1 F 0,000 0,062 0,44 7,0 0,003 
1 2 F 0,000 0,062 0,87 14,0 0,007 
1 3 F 0,000 0,062 2,25 36,0 0,018 
1 4 F 0,000 0,250 1,50 6,0 X 
1 5 F 0,000 0,062 0,94 15,0 X 
1 6 F 0,000 0,062 0,81 13,0 X 
1 7 F 0,000 0,125 0,81 6,5 X 
1 8 F 0,000 0,062 0,94 15,0 X 
1 9 F 0,000 0,062 0,69 11.0 o.oos 
1 10 F 0,000 0,062 0,56 9,0 0,004 
1 11 B 0,062 0,312 3,25 10,4 o. 165 
1 12 F 0,000 0,062 0,37 6,0 0,003 
1 13 F 0,000 0,125 0,56 4,5 . X 
1 14 F 0,000 0,062 0,62 10,0 0,005 . 
2 15 C 0,062 0,312 0,75 2,4 . X 
2 16 C 0,187 1,250 2,SO 2,0 1,523 
2 17 F 0,000 0,062 0,31 5,0 0,002 
2 18 F 0,000 0,062 0,62 10.0 0,005. 
2 19 C 0,062 0,875 2,63 3,0 0,373 
2 20 F 0,000 0,062 0,50 8,0 0,004 
2 21 C 0,062 0,312 0,62 2,0 0,032 
2 22 F 0,000 0,062 0,87 14,0 0,007 
2 23 F 0,000 0,062 1,00 16,0 0,008 
2 24 F 0,000 0,062 0,50 8,0 0,004 
2 25 F 0,000 0,062 0,75 12.0 0,006 
2 26 F 0,000 0,062 0,62 10,0 0,005 
2 27 F 0,000 0,062 0,37 6,0 0,003 
2 28 F 0,000 0,062 0,31 5,0 0,002 
3 29 F 0,000 0,062 0,50 8,0 0,004 

-~-================~===========================================================================--= 



------ ----- ----- ---- -------------- --------- ----------------

IIT ~ESEARCH INSTITUl[ STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, ll=E<UN[1LE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATEI 25-JUN-83 
=====================================Q==========---================--=---==--=---=====-=========== 

SAMPLE CODE% C06545-66 

Size (Hicron> Mass <Picosram> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr';;lsotile AIIIPhibole A111bis Asbe Patt X-Ra"' 

3 30 F 0,000 0,062 0,37 6,0 0,003 
3 31 F 0,000 0,062 0,94 15,0 0,007 
3 32 F 0,000 0,062 0,62 10,0 0,005 
3 33 C 0,062 0,375 0,50 1,3 0,030 
3 34 f 0,000 0,062 1.00 16,0 . 0,009 
3 35 F 0,000 0,062 0,69 11,0 0,005 
3 36 F 0,000 0,062 0,25 4,0 0,002 
3 37 F 0,000 0,125 1,25 10,0 0,040 

,- . - - l 3 38 F 0,000 0,062 0,75 12,0 0,006 
1W I 4 39 F 0,000 0,062 0,25 4,0 . . Xlui , 
I 

--.J 
'I 
' 4 40 F 0,000 0,062 0,25 4,0 0,002 

4 41 II 0,062 0,312 19,69 63,0 1,000 
4 42 C 0,125 0,750 1.38 1,8 0,335 
4 43 B 0,125 0,312 2,50 8,0 0,254 
4 44 f 0,000 0,062 0,94 15,0 0,007 
4 45 F 0,000 0,062 0,62 10,0 0,005 
4 46 C 0,062 0,625 0,87 1,4 0,089 
4 47 C 0,062 1,250 2,81 2,3 0,571 
4 48 B 0,062 0,125 1,25 10,0 0,025 
4 49 B 0,062 0,125 1,56 12,S 0,032 
4 so B 0,125 0,625 4,37 7,0 0,889 
4 51 B 0,062 0,125 2, 19 17,5 0,044 
4 52 C 0, 125 1,875 3,75 2,0 2,285 
4 53 C 0,187 4,37S 8,75 2,0 . . X 
4 54 C 0,125 2,500 6,25 2,5 5,078 
4 55 F 0,000 0,062 1,13 18,0 0,009 
4 56 B 0,125 0,250 10.00 .ao.o 0,812 
4 57 B 0,062 0,187 1,56 8,3 0,048. 
4 58 F 0,000 0,062 0,69 11,0 0,005 

============================================================================~===============-===== 



I·:. -1 

l :~ ~I 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNI•LE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 25-JUN-83 
------c---=-c=~-ccc-=-----=-==---m-=~==-=--cc--c:---------------~---a--cc--c-------------==---c-=-

SAHPLE CODEI C06545-66 

Size <Hicron) Hass <Picosram> 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Lensth Ratio Chr1,1sotile 

----------
AaPhibole 
---------

A111bis 
-----

Asbe 
----

Patt 
----

X-Ra1,1 
----------------

4 59 F 0,000 0,125 0,87 7,0 0,028 
4 60 B 0,062 0,187 1,25 6,7 0,038 
4 
5 
5 

61 
62 
63 

F 
C 
C 

0,000 0,062 
0,062 0,625 
0,062 0,250 

0,44 
0,94 
0,62 

7,0 
1,5 
2,5 

0,003 . . . . X 
X 

5 
5 
5 

64 
65 
66 

H 
B 
C 

0,062 0,062 
0,125 0,312 
0, 125 0,937 

0,56 
3,75 
1,25 

9,0 
12.0 
1,3 

0,006 
• 
0,381 

. X 

6 67 C 0,062 0,375 1,87 5,0 0,114 
6 68 F 0,000 0,062 3,81 61,0 0,030: 
6 69 C 0,062 0,625 1,87 3,0 0, 190 
6 
6 
6 

70 
71 
72 

F 
F 
F 

0,000 0,062 
0,000 0,062 
0,000 0,062 

0,44 
0,50 
0,62 

7,0 
a.o 

10,0 

0,003 . . . . . X 
X 

6 73 C 0,062 0,250 0,75 3,0 . X 
7 74 C 0,062 0,625 4,37 7,0 0,444 
7 75 C 0,062 0,312 0,50 1 ,6 0,025 
7 76 C 0,062 0,500 0,94 1,9 0,076 
7 
7 

77 
78 

F 
F 

0,000 0,062 
0,000 0,062 

0,94 
0,62 

15,0 
10,0 

0,007 . . X 
7 79 F 0,000 0,062 0,94 15.0 0,007 
7 80 F 0,000 0,062 1,38 22.0 0.011 
7 
7 
7 

81 
82 
BJ 

H 
C 
C 

0,062 0,062 
0,062 0,625 
0,187 1,375 

0,50 
1,56 
4,37 

8,0 
2.5 
3,2 

0,005 . . . . X 
X 

7 84 C 0,062 0,625 3,12 5.0 . X 
B 85 F 0,000 0,062 2,50 40.0 0.020 
8 86 C 0,062 0,625 1,25 2.0 . . X 
8 87 C 0,062 0,625 1,50 2,4 0, 152 

============-----=========c======================================================================= 



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE ff=FIBER, B=BUl-WLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
--=c--=--c=~--=--------------------=-----==-=============---=--------====----=----------===--~=---
SAHPLE CODE& C06545-66 

Size <Hicron) Hass (Pico!lrani> 
Not .-NoGrd ------------------ ---------------------

0Pn ObJ Str DePth Width Len!lth Ratio Chr!:ISOtile AmF-hibole Ambi!i Asbe _Patt X-Ra!I 

8 88 F 0,000 0,062 0,62 10.0 o.oos 
8 89 C 0,062 0,312 1,25 4,0 0,063 
8 90 F 0,000 0,062 1,94 31,0 0,015 
8 91 F 0,000 0,062 0,56 9,0 . . . X 
8 92 F 0,000 0,062 0,31 5.0 . . . X 
8 93 F 0,000 0,062 1,63 26,0 0,013: 
8 94 F 0,000 0,062 0,56 9,0 0,004 
8 95 C 0,187 2,500 3,75 1,5 . . X 

w 8 96 F 0,000 0,062 0,62 10.0 0,005 
Ul 8 97 C 0,125 0,312 0,87 2,8 0,089
c,::, 

8 98 F 0,000 0,062 0,62 10,0 0,005 
8 99 F 0,000 0,062 1,75 28,0 0,014 
8 100 C 0,125 1,250 3.12 2.s . X 
8 101 C 0.t25 0,375 1,87 5,0 . . X 
8 102 C 0,125 2,500 3, 12 1,2 . . X 
8 103 F 0,000 0,062 1,31 21,0 0,010 
8 104 F' 0,000 0,062 0,69 11,0 0,005. 
8 105 F 0,000 0,062 0,62 10,0 0,005 

Total Hass (f'ico!lrara>= 15,560 0,009 
Total Count. = 78, 1. 17, 9, 0, 

================c========================~===========================-------====--=-------==------



---------

IIT RESEARCH INSTJTUTE STRUCTURE ANALYSIS DATA: 
SINGLE SAMPLE SUMMARY TABLES 
SAHPLE CODE: C06545-66 TABLE PREPARATION DATE: 25-JUN-83 
-- .=---------cc--------=----=----=-------=-=---------------------------=--------=-----------------
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nuniber Mass Averase 
Actual Cor,cen. Concen. Averase Avera!le Lensth 

ObJect Ob.iect CNu111ber (Pico!lra.. Width Lensth To IJidth 
Structure T'!:IPe Count Per Cu H) f'er .Cu H> (Micron) (Micron> Ratio 

-------- -------- -------
Fiber Chr'IISOtile 

AmPhibole 
48. 

1, 
82463, 

1718. 
668.0 
is.a 

0.07 J: 
0,06 i 

0,01 
0,00 

0,88 .:f: 
1,00 i 

0.66 
0,00 

13, 77 .il0,56 
16.00 .i o.oo 

Other 12. 20616. 0,09 J: 0,06 0,70 1 o.33 8,83 .i 3,90 

All Fiber 61. 104797, 0,07 J: 0,03 o,85 :1: 0.60 12.84 ! 9.71 

~I ;-- --:9.:mdle 
Chr'!:lsotile 
A~Phibole 

10. 
o. 

17180. 
0, 

5681.6 
o.o 

0.26 
o.oo 

:I: 

:I: 

0.15 
o.oo 

4,76 :t 
0,00 .i 

5.06 
0,00 

18,34 .ilB.57 
0,00 :i: o.oo 

o\( ~,
(o /

/
I 

Other 

All Bundle 

1. 

11. 

1718, 

18898, 

0.31 .:I: 

0.26 .:I: 

0,00 

0,14 

3,75 :I: 

4.67 ! 

0,00 

5.57 

12,00 .:1: 0,00 

17.76 .:1:17.72 

Cluster Chr'!:lsotile 18. 30924. 20364.2 0,80 .¼ 0.59 1,99 .:I: 1.53 .2.63 .:1: 1.44 
A111Phibole 0, 0, o.o 0,00 :I: 0,00 0,00 :I: 0,00 0,00 .:1: 0,00 
Other 13. 22334, 1.21 .:f: t.23 2,62 .:f: 2,24 2,64 ! 1,19 

All Cluster 31. 53257. 0,97 :I: 0.92 2,25 :I: .1,85 2,63 ! 1,32 

Matrix Chr1,1soti le 2. 3436. 10.5 0.06 * o.oo 0,53 :I: 0,04 0.so .:1: o.71 
AIIIPhibole 0, o. 0,0 o.oo :I: 0,00 o.oo .:I: o.oo 0,00 ! 0,00 
Other o. o. 0,00 ! 0,00 o.oo .:I: 0,00 0,00 .:f: 0,00 

All Hatrix 2, 3436. 0.06 :I: o.oo 0.53 :I: 0,04 8,50 .:1: 0,71 

SamPle Collection and PreParetion Date Grid Data 

Air Volume 1,00 Cu H Grid ID: 060883/B-1 
llePosit Area = 1,00 Sa Cm Individual Grid OPenins = O, 00007.3 So Cm . 
Ashed Area = 1,00 So Cm Nu111ber of Grid 0Peninss 8 
RedeF-osit Area= 1,00 So C111 Film Hasnification 20000 



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF"=Fif.lER, B=BUN£1LE, C=CLUSTER, H=MATRIX> 
TABLE PREPARATION [1ATEl 25-JUN-83 
================~============================================================c==================== 
SAHPLE COI1E: C0654::i-67 ;01, 

Size <Hicron> Hass <Picosra111> 
Not NoGrd ------------------ ---------------------

Qpr, ObJ Str Depth Width Lensth Ratio Chrllsotile AmPhibole Ambis Asbe Patt X-RaY 

1 1 F 0.000 0.125 0,62 5,0 0,020 
1 2 C 0.062 0.625 0,94 1 ,5 0,095 
1 3 F 0.000 0.062 1,25 20,0 0,010 
1 4 [I 0.062 o.1a7 s.oo 26,7 0,152 
1 5 C 0,062 o.625 1.07 3,0 . X• 
1 6 B 0.125 0,312 2.50 e.o . . X 
1 7 F 0,000 0.062 1,87 30.0 0.015 
1 8 F 0,000 0,062 1,25 20.0 0.010 

r- 1 9 C 0.062 1,2so 1.25 1,0 . . X 
1 10 C 0.062 0.107 0.37 2.0 0,011I '~1 1 11 F 0,000 0,062 0,69 11,0 0,005 
1 12 F 0.000 0,062 0,81 13,0 0,006 
1 13 F 0,000 0,062 2, 19 35,0 0,017 
1 14 Et 0,125 1.250 4.37 3,5 1. 777 
1 15 F 0.000 0,062 0,81 13,0 0,006 
1 16 F 0,000 0,062 0.37 6,0 0,003 
1 17 F 0.000 0,062 0,31 5,0 . . . . X 
1 18 C 0.062 0.125 1.25 10,0 0,025 
1 19 F 0,000 0,062 2,00 32,0 0.016 
1 20 Et 0.062 0,250 3,44 13,8 . X 
1 21 M 0,062 0,062 2.so 40,0 0,025 
1 22 C 0,062 0,625 2,81 4.5 X 
1 23 C 0,125 3,125 5,62 1,8 . . X 
1 24 C 0.062 o,5oo 1.25 2.s 0,102 
1 25 [I 0,062 0.187 1,63 8,7 0,050 
1 26 F 0,000 0,062 0,56 9,0 0,004 
1 27 F 0,000 0,062 0.75 12.0 . X 
1 28 F 0.000 0,062 0,56 9.0 0,004 
1 29 F 0,000 0.062 1.25 20.0 0.010 

==----==~-=~=======~=============~========~==~======g====~=========================~============~-



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, B=BUNI•LE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 25-JUN-B3 
=====~========~============~===================c====~============================================= 
SAMPLE CODEI C06545-67 

Size (Hicror,> Hass (Pico!lran,) 
Grd ------------------ --------------------- Not No 
0Pn Obj Str DePlh Width LenSlh Ratio Chr~sotile AmPhit>ole Arubi!I Asbe Patt X-Ra~ 

1 30 F 0,000 0,125 2,56 20.5 0,082 
1 31 F 0,000 0,125 1,50 12,0 0,048 
1 32 C 0,062 0,625 1,25 2,0 . . X 
1 33 M 0,062 0,062 0,69 11,0 0,007 
1 34 F 0,000 0,062 0,94 15,0 0,007 
1 35 F 0,000 0,062 0,62 10,0 0,005 
1 36 C 0,062 0,187 1,B7 10,0 0,057 
2 37 F 0,000 0,062 1,25 20,0 0,010 
2 38 F 0,000 0,062 1,06 17,0 0,008 
2 39 F 0,000 0,062 1.56 25.0 0,012

I_- ~---R1:: 40 0,062 0,250 2,52 C 0,62 . . X 
2 41 F 0,000 0,062 3,75 60,0 0,030 
2 42 C 0,062 0,187 1,69 9,0 0,051 
2 43 C 0,062 0,125 0,62 5,0 . X 
2 44 C 0,062 0,250 0,62 2,5 . X 
2 45 F 0,000 0,062 0,62 10,0 0,005 
2 46 F 0,000 0,062 0,56 9,0 0,004 
2 47 F 0,000 0,062 0,50 8,0 0,004 
2 48 B 0,062 0,125 1,06 8,5 0,022 
2 49 F 0,000 0,062 0,75 12,0 0,006 
2 50 C 0,062 0,312 0,62 2,0 0,032 
2 51 F 0,000 0,062 0,56 9,0 . X 
2 52 F 0,000 0,062 0,75 12,0 0,006 
2 53 F 0,000 0,062 0,69 11,0 0,005 
2 54 C 0,125 1,875 1,87 1,0 . X• 
2 55 C 0, 12S 1,250 1,87 1 .5 . . X 
2 56 C 0,125 0,625 1,B7 3,0 . . X 
2 57 B 0,062 0,125 1,87 15,0 0,038 
2 SB C 0,125 1,250 2, 19 1,8 . . X 

====================================================================================c============= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (fC=fIDER, [t=BUN[•LE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATEI 25-JUN-83 
================================================================================================== 
SAHPLE CODE: C06545-67 

Size (Hicron) Hass (f'ico9ram> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio ChrYsotile AnoPhibole Aa.biS Asbe Patt X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
2 
2 
2 
2 

59 
60 
61 
62 

B 
F 
F 
F 

0,062 0,125 
0,000 0,062 
0,000 0,062 
0,000 0,062 

0,94 
0,50 
0,31 
0,94 

7,5 
8,0 
5,0 

15,0 

. . . . 
. . . . 

X 
X 
X 
X 

2 63 F 0,000 0,125 1,25 10,0 0,040 
2 
2 
2 

64 
65 
66 

F 
C 
F 

0,000 0,062 
0,187 1,250 
0,000 0,125 

0,62 
4,37 
1,19 

10,0 
3,5 
9,5 

0,005. . . . X . X 
2 
2 

67 
68 

F 
B 

0,000 0,062 
0,062 0,250 

0,62 
1,38 

10,0 
5,5 

0,005 . . X 
2 69 f 0,000 0,062 1,75 , 28,0 0,014 
2 70 F 0,000 0,062 1,87 30,0 0,015 
2 
2 

71 
72 

F 
C 

0,000 0,062 
0,062 1,250 

0,37 
3, 12 

6,0 
2,5 

0,003 . . X 
2 
3 

73 
74 

C 
F 

0,062 0,125 
0,000 0, 187 

1,13 
0,87 

9,0 
4,7 

. . . . X 
X 

3 75 C 0,062 0,125 1,25 10,0 0,025 
3 
3 

76 
77 

C 
C 

0,187 1,562 
0,062 0,375 

1,87 
0,69 

1 .2 
1,8 

1,428 . . X 
3 78 C 0,125 1,250 1,87 1, 5 0,762 
3 
3 

79 
80 

F 
C 

0,000 0,062 
0,062 0, 125 

0,62 
0,50 

10,0 
4,0 

0,005 . . X 
3 81 F 0,000 0,062 0,25 4,0 0,002 
3 82 F 0,000 0,062 0,94 15,0 0,007 
3 
3 
3 

83 
84 
85 

F 
C 
F 

0,000 0,062 
0,062 0,375 
0,000 0,062 

1,63 
1,25 
0,75 

26,0 
3,3 

12,0 

0,013 . 
0,006 

• X 

3 86 B 0,062 0,312 2,00 6,4 0,102 
4 87 F 0,000 0,062 0,62 10,0 0,005 

----=--=----~-===-=----=-------c=----=--=====-------=--==--==---------=-------------------------c-
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIIIER, B=BUNIILE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
==G============================================~==~=============================================== 
SAHPLE CODEI C06545-67 

Size <tticron> tlass (Picogra111> 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str Depth Width lensth Ratio Chr11sotile Aa.Phibole A111bis Asbe Patt. X-RaY 

------ ----- ---------- --------- ----- ---- ---- ----------------
4 88 C 0,062 0,125 0,44 3,5 . ' X 
4 89 F 0,000 0,062 0,31 5,0 0,002 
4 90 f 0,000 0,062 1,06 17,0 0,008 
4 
4 
4 

91 
92 
93 

B 
C 
C 

0,062 0,625 
0,062 0,625 
0,062 0,125 

J,75 
1,25 
0,50 

6,0 
2,0 
4,0 

0,381. 
' 

. . X 
X 

4 94 f 0,000 0,062 0,37 6,0 0,003 
4 95 f 0,000 0,062 0,25 4,0 0,002 
4 96 B 0,062 0,125 0,62 5,0 0,013 
4 
4 

97 
98 

f 
C 

0,000 0,062 
0,062 0,125 

0,44 
0,62 

7,0 
5.o 

0,003 . . X 
4 99 f 0,000 0,062 0,31 5.0 0,002 
4 100 f 0,000 0,062 0,37 6,0 0,003 
4 101 f 0,000 0,062 0,50 8,0 0,004 
4 102 F 0,000 0,062 0,25 4,0 ' . X 
4 103 F 0,000 0,062 0,81 13,0 0,006 
4 104 C 0,062 0,125 0,81 6,5 . . X 
4 105 C 0,062 0,625 0,94 1,5 . ' X 
4 106 B 0,062 0,250 1.63 6,5 . . X 
4 
4 

107 
108 

F 
B 

0,000 0,062 
0, 125 0, 187 

1,50 
2,94 

24,0 
15,7 

0,012 . . X 
4 109 B 0,187 0,625 5,00 8,0 1.523 
4 110 F 0,000 0,062 0,69 11,0 0,005 
4 111 C 0,062 0,187 0,75 4,0 0,023 
4 112 C 0,125 1,250 2, 19 1 ,8 X 
4 113 F 0,000 0,062 0,56 9,0 0,004 
4 114 F 0,000 0,062 0,56 9,0 0,004 

Total Hass (Picogra111)= 7,246 0,000 
Total Count = 74, o. 35. 4' 1. 

c==========================c=============================================~======================== 



---------- ------ ------- --------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
SINGLE SAHPLE SUHHARY TABLES 
SAHPLE CODE: C06545-67 TABLE PREPARATION DATE: 25-JUN-83. 
===~===========~======================~=========-====~===;=============-==-======================= 
Aerosol Object Count And Calculated ObJect Hass Characteristics 

Nun.ber Mass Averase 
Actual Concen, Concen, Averase Averase: Lensth 

ObJect Object <Nu111ber <Picosra111 Width Lensth To Width 
Structure TYPe Count Per Cu H> Per Cu H) <Hie ror,> <Hie ror,> Ratio 

Fiber Chrysotile 52, 175510, 1837,5 0,07 .i 0,02 0,97 :I: 0,67 14,61 !10,14 
A•Phibule 0, 0, 0,0 o.oo :I: 0,00 0,00 .¼ 0,00 o.oo :I: 0,00 
Other 9, 30377, 0,08 :I: 0,04 0,63 :i 0,33 8,02 .¼ 3,76 

All Fiber 61, 205886, 0,07 :I: 0.-02 0,92 :I: 0,64 13,63 .:t: 9,74 

/". --- Bundle Chrysotile 9, 30377, 13694,6 0,40 :l: 0,38 2,81 :I: 1,72 9,75 :I: 7,13 
A•Phibole 0, o. 0,0 0,00 :I: 0,00 0,00 f 0,00 0,00 ! 0,00 
Other 6, 2·0251, 0,23 :I: 0,06 2, 14 .¼ 0,97 9,49 :I: 4,18;~7

I u,,\ 
t'--: All Bundle 15, 50628, 0,33 :I: 0,30 2,54 .¼ 1,47 9,64 ! 5,94 

Cluster Chrysotile 11, 37127, 8816,2 0,48 ! 0,49 1,25 .:t: 0,5• 4,88 .:1: 3,94 
A•Phibole 0, 0, 0,0 0,00 ! o.oo 0,00 :l: 0,00 o.oo f 0,00 
Other 25, 84380, 0,74 ! 0,71 1,61 :i 1,27 3. 12 .:t: 1,85 

All Cluster 36, 121507. 0,66 ! 0,65 1,50 f 1,11 3,66 .:I: 2,73 

Matrix ChrY&otile 2, 6750, 109,3 0,06 :I: o.oo 1,59 ! 1,28 25,50 .:1:20,51 
AaPhibole 0, o. o.o 0,00 ! o.oo 0,00 .:l 0,00 o.oo .:I: 0,00 
Other 0, 0, o.oo .¼ 0,00 0,00 .¼ 0,00 o.oo ! o.oo 

All Hatri>< 2, 6750. 0,06 .¼ 0,00 1,59 .:l 1,28 25,50 .:1:20,51 

Sa•~le Collection and Preparation Data Grid Data 

Air Volu11e = 1,00 Cu H Grid ID: 060083/B-2 
Deposit Area = 1,00 So Cm Individual Grid OF-enins = 0,00007• So Crr, 
Ashed Area = 1,00 So Ca Nu111ber of Grid OF-eninSs = 4 
RedeF-osit Area= 1,00 So Cm Fil111 Hagnification 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVl[IUAL OBJECT I1ATA TAJILE (f=FIBEF<, 11=.IJUNDLE, C=CLUSTH,, M=MATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
=====c=-==========--==========--g=c=====c%========================-==-=-=-=-====================== 

SAHPLE CODE: C06545-69 JJ'--1 314 Grind Brakes 

Size (Micron) Hass (F"icosrani) 
Grd ------------------ --------------------- Not - No 
0Pn ObJ Str DePth Width Lensth Ratio Chr'!lsotile AnoF-hibole Aa,bis Asbe _ Patt X-Ra~ 

---------- --------- ----- ---- ---- ----------------
1 
1 

1 
2 

C 
H 

0,062 0,250 
0,062 0,937 

1,13 
0,94 

4,5 
1,0 

0,046 . X 
1 3 F 0,000 0,062 0,75 12,0 0,006 
1 4 C 0,062 0,500 0,62 1,2 . . X 
1 5 C 0,062 0,250 0,62 2,S . . X 
2 6 F 0,000 0,062 0,56 9,0 0,004 
2 7 C 0,062 0,500 1,56 3, 1 o. 127 
2 8 C 0,125 1,250 3, 12 2,5 1,270 
2 9 F 0,000 0,062 0,81 13,0 0,006 
2 10 H 0,062 0,062 0,62 10,0 0,006 
2 11 C 0,062 0,187 1,38 7,3 0,042 
2 12 C 0,125 3,750 5,00 1,3 . X 
2 13 C 0,062 0, 187 1,25 6,7 . . X 
2 14 F 0,000 0,062 0,69 11.0 0,005 
2 15 F 0,000 0,062 1.31 21,0 0,010 
2 16 F 0,000 0,062 1,81 29,0 0,014 
2 17 C 0,062 0,375 0,62 1, 7 0,038 
2 18 C 0,062 0,125 1,50 12,0 0,030 
2 19 F 0,000 0,125 2,63 21.0 0,084 
2 20 B 0, 187 1,562 6,87 4,4 5,237 
2 21 F 0,000 0,062 0,44 7,0 0,003 
2 22 F 0,000 0,062 1,19 19,0 0,009 
2 23 f 0,000 0,062 0,56 9,0 . 0,005 
2 24 C 0,062 0,187 0,75 4,0 0,023 
2 25 (I 0,062 0,125 1,00 8,0 0,020 
2 26 F 0,000 0,125 1,31 10,5 . 0,048 
2 27 H 0,062 0,062 0,62 10,0 0,006 
2 28 B 0,062 0,125 1,75 14,0 0,036 
2 29 F 0,000 0,062 0,62 10,0 0,005 

==================~======c======================================================================== 



------ ----- --------- -------------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS D~TA 
IN~IVIDUAL OBJECT DATA TADLE (f=FIFER, B=BUNDLE, C=CLUSTER, M=MATRIX) 
TABLE PREPARATION DATE: 21-JUL-83 
~===========;==~================================================================================== 

SAHPLE CODE: C06545-69 

Size (Micron) Mass <Picosrani> 
Grd ------------------ --------------------- Not "No 
0Pn ObJ Str Depth Width Lensth Ratio Chr'!lsotile An,F-hibole A111bis Asbe _ Patt X-RaY ____, _____ 

3 30 B 0,062 0,125 0,87 7,0 0,018 
3 31 C 0.125 2,500 3,75 1 .s 3,047 
3 32 f 0,000 0,062 0,44 7,0 0,003 
3 33 F 0,000 0,062 0,62 10,0 0,005 
3 34 (I 0,062 0,125 1,25 10,0 0,025 
3 35 B 0,062 0,125 0,56 4,5 0,011 
3 36 F 0,000 0,062 0,87 14,0 0,007 
3 37 C 0,125 0,625 l,87 3,0 . X 
3 38 (l 0,125 0,437 1,50 3,4 X 
3 39 C 0,062 0,625 2, 19 3,5 0,222r~J 3 40 f 0,000 0,062 5,00 80,0 0,040 
3 41 F 0,000 0,062 0,94 15,0 0,007 
4 42 C 0,062 0,625 1,56 2,5 . . X 
4 43 C 0,062 0,250 2,50 10,0 0,102 
4 44 f 0,000 0,062 2,00 32,0 0,016 
4 45 f 0,000 0,062 3,88 62,0 0,031 
4 46 F 0,000 0,062 0,75 12,0 . . X 
4 47 C 0,125 0,625 1.56 2,5 . . X 
4 48 C 0,125 0,625 2,50 4,0 . . X 
4 49 f 0,000 0,062 2,00 32,0 0,016 
4 50 F 0,000 0,062 1.19 19,0 0,009 
4 51 C 0,062 0,625 2, 19 3,5 . . X 
4 52 F 0,000 0,062 1,13 18,0 0,009 
4 53 [I 0,062 0,187 3, 12 16,7 0,095 
4 54 C 0,062 0,750 2,50 3,3 . . X 
4 55 f 0,000 0,062 1,56 25,0 0,012 
4 56 C 0,125 0,625 4,69 7,5 0,952 
4 57 C 0,062 0,250 0,62 2,5 0,025 
4 58 B 0,062 0,187 1,87 10,0 0,057 

~=----==~========================================================================================= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL ODJ~CT DATA TABLE <F=FHIER, D=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE f'REPARATION [rATE: 21-JUL-83 
=~=============c================~================================================================= 

SAMPLE CODE: C06545-69 

Size (Hicror,> Hass (Picosram) 
Grd ------------------ --------------------- Not - No 
Qpn ObJ Str Depth Width Lensth Ratio Chr.,,sotile AlllPhibole A11,bis Asbe _ Patt X-Ra"' 

------ ----- ---------- --------- ----- ---- ---- ----------------
4 
4 

59 
60 

D 
[I 

0,062 0,125 
0,187 1,125 

1,87 
3, 12 

15,0 
2,8 

0,038 . . X 
4 
4 

61 
62 

F 
C 

0,000 0,125 
0,125 0,625 

2,56 
2,50 

20,5 
4,0 

0,082 . . X 
4 63 C 0,062 0,375 0,87 2,3 . . X 
4 64 B 0,187 0,625 13,13 21,0 3,999 
4 
4 

65 
66 

F 
C 

0,000 0,062 
0,062 0,187 

0,44 
1,87 

7,0 
10,0 

0,003 . . X 
4 
4 

67 
68 

C 
C 

0,062 0,625 
0,062 0,625 

2,19 
3, 12 

3,5 
5,0 

0,222 . . X 
4 
4 

69 
70 

C 
F 

0,062 0,625 
0,000 0,062 

0,62 
0,87 

1,0 
14,0 

. 
0,007 

• X 

4 71 C 0,062 0,312 1,87 6,0 . . X 
4 72 C 0,125 1,250 2.50 2.0 1,016 
5 73 C 0,062 0,750 1,00 1,3 . . X 
5 74 F 0,000 0,062 0,56 9,0 0,004 
5 75 C 0,062 0,187 0,94 5.0 0,029 
5 
6 
6 

76 
77 
78 

H 
C 
C 

0,062 0,062 
0,187 0,625 
0.125 0,312 

1,06 
1,56 
1,25 

17,0 
2.5 
4,0 

0,011 . . . . X 
X 

6 79 F 0,000 0,125 1,25 10,0 0,040 
6 
6 

80 
81 

F 
F 

0,000 0,062 
0,000 0,062 

0,69 
0.25 

11.0 
4,0 

0,005 . . X 
6 82 F 0,000 0,062 0,81 13,0 0,006 
6 83 F 0,000 0,062 1,31 21,0 0,010 
6 84 F 0,000 0,062 0,75 12,0 0,006 
6 85 C 0,125 1,875 6,87 3,7 4,189 
6 86 F 0,000 0,062 3,30 54,0 0,027 
7 87 [I 0,125 0,250 3,88 15,5 0,315 

=========-====--=====-==---=--===-========c============================~==-==============-======== 



---------- --------- --------------------- ---- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBH:, B=BUNIILE, C=CLUSTER, M=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
==c==~==c=========c==========~==================================================================== 

SAMPLE CO[•E: C06545-69 

Size <Micron> Hass <f'ico!lran, > 
Grd ------------------ --------------------- Not No 
Opn ObJ Str Depth Width Len!lth Ratio Chr~sotile An.F-hibole Ambi!I Asbe Patt X-Ra!:! 

7 88 F 0,000 0,062 1,25 20,0 0,010 
7 89 C 0,125 0,625 1,87 3,0 0,381 
7 90 F 0,000 0,062 1,63 26,0 0,013 
7 91 C 0,062 0,750 2,SO 3,3 . . X 
7 92 C 0,187 2,500 6,25 2,5 . X 
7 93 F 0,000 0, 125 2,06 16,5 0,066 
7 94 B 0,062 0,125 3,88 31.0 0,079 
7 95 B 0,062 0,187 1,19 6,3 0,036I\~ 7 96 F 0,000 0,062 1,56 25,0 0,012

O"I ! 
8 97 F 0,000 0,062 2, 19 35,0 0,017I_<.O j 8 98 F 0,000 0,062 1,00 16,0 0,008 
8 99 F 0,000 0,062 0,50 e.o 0,004 
8 100 F 0,000 0,062 0,81 13,0 0,006 
8 101 F 0,000 0,062 0,62 10,0 0,005 
8 102 F 0,000 0,062 0,69 11.0 . 0,006 
8 103 F 0,000 0,062 0,69 11,0 0,005 
8 104 F 0,000 0,062 1,44 23,0 0,011 
8 105 F 0,000 0,062 2,25 36,0 0,018 
8 106 F 0,000 0,062 0,37 6,0 . . . X 
8 107 F 0,000 0,062 1,63 26,0 0,013 
8 108 C 0,062 0,125 0,62 5,0 . . X 
B 109 F 0,000 0,062 1,50 24,0 0,012 
B 110 C 0,125 1,250 2, 19 1.8 . X 
8 111 C 0,062 0, 125 0,62 5,0 0,013 
8 11.2 F 0,000 0,125 0,94 7,5 0,030 
8 113 F 0,000 0,062 2,25 36,0 0,018 

Total Mass <Pico!lram>= 22,510 0,060 
Total lount = 81, 3, 28, 1. 0, 

-=======-========================================================================================= 



-------- -------- -------

---------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA l 

SINGLE SAHPLE SUHHARY TABLES 
SAHPLE CODE: C06545-6~ TABLE PREPARATION [rATE: 21-JlJL-83 
--=---------=======----=====~=========:============================------=-----=================== 
Aerosol Object Count And Calculated Object Hass Characteristics 

Number Hass Averase 
Act•.Jal Concen, Concen, Averase Averase Lensth 

Object Object <N•.1n,ber <Picosra111 Width Lensth To Width 
Structure T!IPe Co•.Jnt Per Cu H> Per Cu H> <Micron) <Micron> Ratio 

Fiber Chr!lsotile 47, 81893, 1302,1 0,07 J: 0,02 1,39 :I: 0,94 20,65 :1:14,64 
AmPhibole 3, 5227, 104,2 0,08 .± 0,04 O,B5 ± 0,40 10, 17 :!: 1 , 04 
Other 3, 5227, 0,06 .:1: 0,00 0,46 .:I: 0,26 7,33 J: 4,16 

All Fiber 53, 92347, 0,07 ± 0,02 1,31 :!: 0,93 19,30 .!14,32 

Bundle Chr~sotile 13, 22651, 17365,6 0,30 ± 0,40 3, 17 :!: .3, 46 12,57 .:I: 7,53
\-, . AIIIF-hibole o. o. o.o 0,00 .:I: 0,00 0,00 :I: 0,00 0,00 .:I: 0,00 
'w Other 2, 3485, 0,78 ± 0,49 2,31 .:I: 1,15 3,10 :I: 0,46
•-"'-I 
[O 

All Bundle 15, 26136, 0,36 .:I: 0,43 3,06 :I: 3,23 11,31 :!: 7,73 

Cluster Chr~sotile 18, 31363, 20513,3 0,66 :I: 0,66 2, 16 :I: 1,63 4,57 :I: 2,B9 
AmF-hibole 0, o. 0,0 0,00 ± 0,00 0,00 :!: 0,00 o.oo :!: 0,00 
Other 23, 40075, 0,77 :!: O,B1 2,00 :!: 1,36 3,45 j 2,07 

All Cluster 41, 71439, 0,72 .:1: 0,74 2,07 :I: 1,47 3,94 :I: 2,50 

Hatrix Chr~sotile 3, 5227, 40,9 0,06 :!: 0,00 0,77 :I: 0,25 12,33 :I: 4,04 
AmF-hibole o. 0, 0,0 .0,00 .:I: 0,00 0,00 .:I: 0,00 0,00 :I: o.oo 
Other 1. 1742, 0,94 ± 0,00 0,94 ± 0,00 1,00 J: 0,00 

All Hatrix 4, 6970, 0,28 :I: 0,44 0,81 :I: 0,22 9,50 :I: 6,56 

Sa111Ple Collection and Preparation Data Grid Data 

Air Volun,e 1,00 Cu H Grid ID: 060883/B-4 
[leF-osit Area 1,00 So Cn, Individual Grid OF-enins = 0,000072 So Cm 
Ashed Area 1,00 So Ca, Number of Grid 0Peninss • 8 
RedeF-osit Area= 1,00 So Cm Film Hasnification 20000 



------ ----- ----- ---- -------------- --------- ----------------

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B==BUNI•LE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DAIEI 25-JUN-83 
=:===================================================3================~=========================== 
SAHPLE CODEI C06545-70 Vi 

Size (Hicron> Hass (Pico!ilra111) 
Grd ------------------ --------------------- Not No 
Qpn ObJ Str DePth Width Length Ratio Chr':lsotile AmPhibole A111bi!il Asbe Patt X-Ra':I 

1 1 C 0,062 0,187 1,25 6,7 . . X 
1 2 f 0,000 0,062 7,75 124,0 0,062 
1 3 F 0,000 0,062 0,37 6,0 . 0,003 
1 4 C 0, 125 J, 125 3,75 1,2 . . X 
1 5 C 0,062 0,625 1,25 2,0 0, 127 
1 6 F 0,000 0,062 0,37 6,0 0,003 
1 7 F 0,000 0,062 0,94 15,0 . . X 
1 8 F 0,000 0,062 0,50 8,0 0,004r : 

w 1 9 F 0,000 0,062 0,37 6,0 0,003 
--...J 2 10 C 0,062 0,625 1,25 2,0 . X 
,._;., I 

2 11 B 0,125 1,250 6,56 5,3 2,666 

2 13 F 0,000 0,062 0,62 10,0 0,005 
2 14 F 0,000 0,062 2,31 37,0 0,018 

2 16 C 0,062 0,500 0,62 1,2 0,051 
2 17 C 0,062 0,125 1,25 10.0 0,025 

3 23 C 0,062 0,375 0,75 2.0 0,046 

3 25 F 0,000 0,062 0,50 8,0 0,004 
3 26 F 0,000 0,062 0,56 9,0 0,004 

J 29 B 0,062 0,500 3,50 7,0 0,284 

2 12 C 0,125 3,125 4,37 1,4 . . X 

2 15 C 0,062 0,500 0,62 1,2 . X 

2 18 C 0,062 1,500 1,87 1.2 . . X 
2 19 C 0,062 0,437 2.50 5.7 . . X 
2 20 C 0,187 2,500 7,81 3,1 . . X 
3 21 C 0,062 0,625 0,62 1,0 . . X 
3 22 C 0,062 1,250 1,56 1.2 . . X 

3 24 C 0,125 1,250 2, 19 1,8 . . X 

3 27 B 0,125 0,250 3,88 15,5 . . X 
3 28 C 0,125 1,875 3, 12 1, 7 . . X 

================================================~=~=============================================== 



----- -------------- ------------------------- ----

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA: 
INDIVIDUAL OBJECT DATA TABLE CF=FIItER, [!=BUNDLE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DATE: 25-JUN-83 
==============================~==~======c========================================================= 
SAMPLE CODE: C06545-70 

\) 

Si.:e CHicrord Hass (Pico!lran.) 
Grd ------------------- --------------------- Not No 
0Pn Obj Str DePlh Width Lensth Ratio Chr~sotile A111Phibole Aa,bi !I Asbe ·.f·att X-Ra~ 

3 30 f 0,000 0,062 0,75 12,0 0,006 
3 31 C 0, 125 2,187 3, 12 1,4 · 2,222 
3 32 F 0,000 0,062 2,38 38,0 0,019 
3 33 F 0.000 0,062 0,94 15.0 0,007 
3 34 C 0,062 0,250 0,94 3,7 . . X 
3 35 C 0,062 0,375 1,25 3,3 0,076 
3 36 F 0,000 0,062 1,00 16,0 0,008 . . 

I 4 37 F 0.000 0,062 1,56 25,0 0,012 
l 4 38 C 0,062 0,500 1 ,69 3,4 . Xw • 

'-J I 4 39 F 0.000 0,062 2.13 34,0 0,017N. 
I. 4 40 C 0,062 0,625 2.19 3,5 . . X 

4 41 C 0,125 2,500 3, 12 1.2 . . X 
4 42 B 0.12s 0.:250 10,94 43,7 . . X 
4 43 C 0.125 0,937 2, 19 2,3 . X 
... -44 C 0,187 3,125 4,37 1,4 . . X 
4 45 D 0.125 o.5oo 0.12 16,3 . X 
4 46 D 0,125 0,187 3,75 20.0 . . X 
4 47 C 0,125 0,625 3. 12 5,0 0,635 
4 48 F 0.000 0,062 1.50 24,0 0,012 
4 49 F 0,000 0,062 0,56 9,0 0,004 
4 50 F 0.000 0,062 0,25 4,0 0,002 
4 51 F 0,000 0,062 0,50 8,0 0,004 
4 52 C 0,062 0,625 4,37 7,0 0,444 
5 53 F 0.000 0,062 0,62 10,0 0,005 
5 54 (I 0,125 0,625 6,87 11,0 1,396 
5 55 F 0,000 0,062 4,69 75,0 0,037 
5 56 C 0,062 0,750 3. 12 4,2 . . X 
5 57 C 0.125 1,250 2,50 2,0 1,016 
5 58 F 0,000 0,062 2,38 38,0 0,019 

=========================================================~======================================== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA, 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H::HATRIX> 
TABLE PREPARATION DATE: 25-JUN-BJ: 
~-c------a--=------=---------=---=a-=mc~=-=---=-=--=--=-=---------=---c---=-==-=--=-----=~--------

SAHPLE CO[•E S C06545-70 

Grd 
Size (Hicron> 
------------------

Has& (Picosra•> 
--------------------- Not. _ No 

0Pn ObJ Str DePth Width Lensth Ratio Chrvsot.ile Aa.F-hibole A11bi.!i Asbe e. Patt X-Rall 
------ ----- ---------- --------- ----- ---- ---- ----------------

5 59 C 0,062 0,937 1,56 1, 7 0,238 
5 60 F 0,000 0,062 0,75 12,0 0,006 
5 61 D 0,062 0,500 11,88 23,8 .0,965 
5 62 F 0,000 0,062 0,62 10,0 0,005 
s 
5 

63 
64 

H 
C 

0,062 0,062 
0,187 1,875 

1,25 
2,50 

20,0 
1,3 

0,013 . . X 
5 65 C 0,125 1,250 J,75 3,0 . . X 
5 66 F 0,000 0,062 0,31 5,0 0,002 
6 67 (I 0,187 0,625 5,00 8,0 1,523 
6 68 F 0,000 0,062 0,31 5,0 0,002 
6 69 [I 0,062 0,625 7,50 12,0 0,762 
6 70 B 0,187 0,937 17,50 18,7 7,998 
6 71 C 0,125 1,250 3,44 2,8 1,396 
6 72 F 0,000 0,062 0,94 15,0 0,007 
7 
7 
7 

73 
74 
75 

C 
F 
F 

0,062 0,187 
0,000 0,062 
0,000 0,062 

3, 12 
0,62 
0,37 

16,7 
10,0 
6,0 

0,095 . . . . . . X 
X 

7 
7 

76 
77 

F 
F 

0,000 0,062 
0,000 0,062 

1,13 
0,87 

18,0 
14,0 

. 0,009 . . X 
B 78 F 0,000 0,062 0,75 12,0 0,006 
B 
B 
8 

79 
BO 
Bl 

F 
F 
C 

0,000 0,062 
0,000 0,062 
0,062 0,250 

1,06 
0,31 
1,38 

17,0
5.o 
5,5 

0,008 . . . . X 
X 

8 
8 

82 
83 

F 
F 

0,000 0,062 
0,000 0,062 

0,56 
0,62 

9,0 
10,0 

0,004 . . . . X 
B 84 F 0,000 0,062 0,69 11,0 0,005 
B 85 C 0,125 2,500 3,75 1,5 3,047 
8 86 B 0,125 0,625 4,37 7,0 0,889 
8 87 C 0,062 0,625 0,62 1,0 . . X 

=--=----=---==-------=======-========a====2======================================================= 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE CF=FIBER, B=BUNC•LE, C=CLUSTER, H=l1ATRIX) 
TABLE PREPARATION DATE: 25-JUN-83
~-Q----~--~---=-----=-c-=-----=----=--=-=----=-=-=---=------------==-------------------~=--=-~----
SAHPLE CODE: C06545-70 

Size CHicron) Hass CPicosram) 
Grd ------------------ --------------------- Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr11sotile AmPhibole An,bie Asbe Patt X-Ra11 

---------- --------- ----- ---- ---- ----------------
8 88 C 0,062 0,125 0,50 4,0 . . X 
8 89 H 0,062 0,062 0,62 10,0 0,006 
8 90 F 0,000 0,062 1,75 28,0 0,014 
8 91 F 0,000 0,062 0,44 7,0 0,003 
8 92 f 0,000 0,125 1,00 8,0 0,032 
8 93 C 0,062 0,125 0,50 4,0 0,010 
8 94 B 0,062 0,250 0,75 3,0 0,030 
e 95 B 0,062 0,625 9,06 14,5 0,920 
9 96 F 0,000 0,062 0,37 6,0 0,003 
9 97 C 0,125 3,750 7,50 2,0 9,141 
9 98 F 0,000 0,062 0,62 10,0 _0,005 
9 99 F 0,000 0,062 1,00 16,0 0,008 
9 100 C 0,062 0,812 1,25 1, 5 . . X 
9 101 B 0,187 1,875 10,00 5.J 9,141 
9 102 (I 0,062 0,125 2,50 20,0 0,051 
9 103 F 0,000 0,062 0,44 7,0 0,003 
9 
9 

104 
105 

C 
t1 

0,062 0,625 
0,062 0,062 

1,87 
0,94 

3,0 
15,0 

0, 190 . . X 
9 106 t1 0,062 0,062 0,75 12,0 0,008 
9 107 F 0,000 0,062 1,25 20,0 0,010 
9 108 F 0,000 0,062 0,44 7,0 0,003 
9 109 F 0,000 0,062 0,44 7,0 0,003 
9 110 C 0,062 0,625 1,87 3,0 0,190 
9 111 f 0,000 0,062 0,75 12,0 0,006 
9 112 C 0,062 0,187 1,87 10,0 0,057 
9 113 F 0,000 0,062 1,75 28,0 0,014 

Total Hass Cf'icosram)= 46,002 0,000 
Total Cour,t = 77, o. 32, 3, 1. 

=======================~====================================================================c===== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAHPLE SUHHARY TABLES 
SAHPLE CODES C0654S-70 TABLE PREPARATION DATE: 25-JUN-83 
====~=====c==~============c==================a============c============~===a==~==========~~====a--

Aerosol Object Count And Calculated Object Hass Characteristics 

Number Hass Averase 
Actual Concen, Concen, Averase Averase , Lensth 

ObJect Object .(Nu1Dber ( Pico!lra111 Width Ler,sth To IJidth 
Structure T1:1Pe Count Per Cu H> Per Cu H> <Hicron> <Hicron) Ratio 

Fiber Chr1:1sotile 44, 70162, 674,1 0,06 .¼ 0,01 1,14 .¼ 1,31 18,00 :1:20,97 
A~Phibole 0, 0, 0,0 0,00 :I: 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 6, 9568, 0,06 .¼ 0,00 0,62 J: 0,25 10,00 :I: 4,05 

All Fiber 50, 79730, 0,06 :I: 0,01 1.0B :I: 1,24 17,04 J:19,86 

Bundle Chr1:1sotile .12. 19135, 42457,4 0,71 .¼ 0,47 7,13 J: 4,57 11,29 :I: 6,64r· · 1 AIIIPhibole 0, o. 0,0 0,00 .¼ 0,00 0,00 J: 0,00 0,00 :I: 0,00 
Other 4, 6378, 0,30 .¼ 0,14 6,67 :I: 3,50 23,88 J:13,40·~.,) Ul I 

All (1undle 16, 25513, 0,61 :I: 0,44 7,01 J: 4,22 14,44 :I: 9,99 

Cluster Chrl:lsotile 18, 28703, 30308,1 0,94 :I: 0,97 2,43 :I: 1,70 4,37 :I: 4,10 
AmPhibole 0, o. 0,0 0,00 .¼ 0,00 0,00 :I: 0,00 0,00 :I: 0,00 
Other 25, 39865, 1,23 :I: 0,97 2,34 J: 1,63 2,58 :I: 1,64 

All Cluster 43, 68567, 1,10 :I: 0,97 2,38 .¼ 1,64 3,33 .¼ 3,02 

Hatri>< Chr1:1sotile 3, 4784, 42,5 0,06 .¼ 0,00 0,87 :I: 0,33 14,00 :I: 5,29 
A11Phibole o. o. 0,0 0,00 .¼ 0,00 0,00 :I: 0,00 0,00 .¼ 0,00 
Other 1, 1595, 0,06 .¼ 0,00 0,94 .¼ 0,00 15,00 J: 0,00 

All Hatri>< 4, 6378, 0,06 .¼ 0,00 0,89 J: 0,27 14,25 .¼ 4,35 

Sample Collection and Preparation Data Grid [1ata 

Air Volu11,e = 1,00 Cu H Grid ID: 060083/D-5 
Deposit Area = 1,00 So C11 Individual Grid 0Penins = 0,000070 So Cm 
Ashed Area = 1,00 So Cm Number of Grid 0Peninss • 9 
Redeposit Area= 1,00 So Cm Film Ha!lnification = 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL UDJECT DAlA TABLE <F=FIBER, ll=BUNC•LE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DATE: 21-JUL-03 
~-------=Q===~--=--=====-========================================================-==========-===== 

-f '"l,, ~ 
SAHPLE CODE: C06545-71 / 

Size (Hicroro) Hass (f"ico!lram) 
Grd ------------------ --------------------- Not No 
Qpr, ObJ Str DePth Width Lensth Ratio Chr1a1sot.ile AniPhibole An.bis Asbe f'att X-Ra1a1 

------ ----- ---------- --------- ----- ---- ---- ----------------
1 1 B 0,062 1,562 11,25 7,2 2,856 
1 2 F 0,000 0,062 0,56 9,0 0,004 
1 3 F 0,000 0,062 0,31 s.o . . . X 
1 4 F 0,000 0,062 0,94 15,0 0,007 
1 5 11 0,062 0,625 1,87 3,0 . . X 
1 6 F 0,000 0,062 0,94 15,0 0,007 
1 7 F 0,000 0,062 1,87 30,0 0,015 
1 8 F 0,000 0,062 1,69 27,0 0,013 
1 9 C 0,062 0,375 0,50 1,3 0,030 
1 10 C 0,125 0,312 1,56 5,0 . . X 
1 11 B 0,125 0,375 3,75 10,0 0,457 
1 12 F 0,000 0, 125 5, 13 41.0 0,164 
1 13 F 0,000 0,062 14,38 230,0 o. 115 
1 14 C 0,187 0,812 1,87 2.J . . X 
1 15 F 0,000 0,062 0,75 12.0 0,006 
1 16 F 0,000 0,062 0,62 10,0 0,005 
1 17 F 0,000 0,062 0,75 12,0 0,006 
1 18 B 0,062 0, 125 3,00 24,0 0,061 
1 
2 
2 

19 
20 
21 

F 
F 
F 

0,000 0,062 0,50 
0,000 0,062 0,62 
0,000 0,062 0,56 

8,0 
10,0 
9,0 

0,004 . . . . . X 
X 

2 22 F 0,000 0,062 0,37 6,0 0,003 
2 
3 

23 
24 

F 
H 

0,000 0,062 0,31 
0,062 0,062 0,50 

s.o 
8,0 

0,002 . . X 
4 25 F 0,000 0,062 1,00 16,0 0,008 
4 26 F 0,000 0,062 1,25 20,0 0,010 
4 27 F 0,000 0,062 0,31 s.o . . X 
4 20 F 0,000 0,062 0,94 15,0 0,007 
4 29 F 0,000 0,062 1,19 19,0 0,009 

================c==============c========================c====================s==================== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=Fl[cER, B=BUN[•LE, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION UATE: 21-JUL-83 : 
c==========-=~=======c=============c=============================~================================ 

~ 
SAMPLE CODEI C06545-71 

Size <Micron> Hass <f'icosra111> 
Grd ------------------ --------------------- Not. No 
0Pn ObJ Str DePth Width Lensth Ratio Chr~sotile AniF-hibole An.bis Asbe Patt X-Ra~ 

---------- --------- ----- ---- ---- ----------------
4 30 F 0,000 0, 187 1,94 10,3 0, 139 
4 31 F 0,000 0,062 0,62 10,0 0,005 
4 32 F 0,000 0,062 0,94 15,0 0,007 
4 33 F 0,000 0,062 0,62 10,0 0,005 
4 34 F 0,000 0,062 0,44 7,0 0,003 
4 35 F 0,000 0,062 0,50 8,0 0,004 
4 36 F 0,000 0,062 0,62 10,0 0,005 
4 
4 
4 

37 
38 
39 

F 
C 
C 

0,000 0,062 
0,125 1,250 
0,062 0,187 

2,50 
1,56 
1,13 

40,0 
1, 2 
6,0 

0,020 . . . X 
X 

4 40 F 0,000 0,062 1,25 20,0 0,010 
4 41 F 0,000 0,062 0,31 5,0 0,002 
4 42 C 0,062 0,625 0,87 1,4 0,089 
4 43 C 0,187 3,750 3,75 1,0 . . X 
4 44 C 0, 18710, 000 15,00 1,5 . X 
4 45 F 0,000 0,062 0,75 12,0 0,006 
4 
4 

46 
47 

C 
C 

0,062 0, 125 
0,062 0,312 

0,62 
0,62 

5,0 
2,0 

. . . X 
X 

4 48 F 0,000 0,062 0,37 6.0 0,003 
5 49 F 0,000 0,062 1,94 31,0 0,015 
5 50 (I 0,125 0,187 0,62 3,3 . X 
5 51 F 0,000 0,062 0,31 5,0 . . X 
6 52 F 0,000 0,062 0,56 9,0 0,004 
8 
9 

53. F 
54 C 

0,000 0,062 
0,062 0,250 

0,94 
1,06 

15,0 
4,3 

0,007. . X 
9 55 F 0,000 0,062 1,25 20,0 0,010 
9 
9 

56 
57 

F 
C 

0,000 0,062 
0,062 0,625 

1,75 
0,94 

28,0 
1,5 

0,014 . . X 
9 58 F 0,000 0,062 0,69 11,0 . 0,006 

================================================================================================== 



Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=FIBER, B=BUNDLE, C=CLUSTER, H=HATRIX) 
TABLE PREPARATION DAIEI 21-JUL-83 
=====================c=====c======:=============================================================== 

SAHPLE CODE: C06545-71 

Size (Hicron) Hass (Picosram> 
Grd Not No 
0Pn ObJ Str DePth Width Lensth Ratio Chr~sotile A~~hibole AnrbiS Asbe f'att X-Ra"' 

9 59 F 0,000 0,062 0,37 6,0 X 
9 60 9 0,062 0,187 1,00 5,3 0,030 
9 61 f 0,000 0,062 2,44 39,0 0,019 
9 62 C 0,125 0,625 5,31 8,5 1,079 
9 63 11 0,062 0,062 0,62 10,0 0,006 
9 64 F 0,000 0,062 0,62 10,0 0,005 

10 65 F 0,000 0,062 0,50 8,0 0,004 
10 66 f 0,000 0,062 0,56 9,0 0,004I, 

Ic..-.r ,. 
-....JI 11 Total Hass (f'icosram>= S,292 0,006 
CX) ! Total Count = 46, 1, 14, 5, o. 

=====~===============================================-=============================---===~======== 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAHF·LE CO[IE: C06545-71 TABLE PREPARATION DATE: 21-JUL-83 
=====~===================~======================================================================== 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Nun,ber Hass Avera!:le 
Actual Cancer,. Concen, Avera!ie Avera!:le Len!ith 

ObJect ObJect (Number (Pico!Jran, Width Len!ith To Width 
Structure TYPe Cour,t Per Cu N) Per Cu M) (Micron) <Micron) Ratio 

Fiber ChrYsotile 3B, 52595, 943,9 0,07 l 0,02 1, 4-4 1- 2, 33 21,38 .:!36,13 
l'\111F-hibole 1. 1304, 8,8 0,06 l 0,00 0,69 l 0,00 11,00 :l 0,00 
Other 6, 8304, 0,06 :l 0,00 0,42 1- 0,14 6,67 l- 2,25 

All Fiber 45, 62284, 0,07 :l 0,02 1, 28 l 2, 17 19,19 .:!33,55 

Bur,dle ChrYsotile 4, 5536, 4712,6 0,56 :l 0,68 4,75 :l 4,49 11,63 :I: 8,46 
l'\raPhibole 0, 0, o.o 0,00 1- 0,00 0,00 .:I: 0,00 0,00 :I: o.oo 
Other 1. 1384, 0, 19 :I: 0,00 0,62 .i 0,00 3,33 .i 0,00 

I 

--.J 
w 

I__ ~ I All Bundle 5, 6920, 0,49 J: 0,61 3,92 .i 4,30 9,97 l 8,22 

Cluster ChrYsotile 3, 4152. 1658,7 0, 54 .i O, 14 2,23 :I: 2,68 3,74 :l 4,12 
A111F-hibole 0, o. o.o 0,00 .i 0,00 0,00 .i 0,00 0,00 :l 0,00 
Other 10, 13841, 1,76 l 3,09 2,81 .i 4,38 2,98 :I: 1,87 

All Cluster 13, 17993, 1,48 .i 2,73 2,68 .i 3,95 3,16 :I: 2,36 

Matrix ChrYsotile 1, 1384, B,B 0,06 l 0,00 0,62 :t 0,00 10,00 .i 0,00 
AmF-hibole 0, o. o.o 0,00 :l o.oo 0,00 .i 0,00 0,00 :l 0,00 
Other 2, 2768, 0,34 f 0,40 1,19 f 0,97 5,50 .:t: 3,54 

All Matrix 3, 4152, 0,25 l 0,32 1,00 l 0,76 7,00 .i 3,61 

Sample Collection and Preparation Data Grid [lata 

Air Volo.m,e = 1,00 Cu H Grid H•l 060883/C-1 
Creposil Area = 1.00 So Cm Individ~al Grid 0Pening • 0,0()0072 So Cm 
Ashed Area = 1,00 So Cm Number of Grid OF-enings • 10 
Redeposit Area= 1,00 So Cn. Filn, HaSnifjcation = 20000 
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IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE (F=Fil:IER, fl=BUNDL[, C=CLUSTER, H=HATRIX> 
TABLE PREPARATION DAIEI 21-JUL-83: 
==========================================c==c===============c========================--========-= 

SAMPLE CODE: C06545-72 31,,<. 

13rd 
Size <Micron> 
------------------

Hass ( f'ico!I ran,) 
--------------------- Not _ No 

OPn ObJ Str DePth Width Len!lth Ratio ChrYsotile An,Phibole A11bi!I Asbe Patt X-RaY 
------ ----- ---------- --------- ----- ---- ---- ----------------

1 1 F 0,000 0,062 1,25 20,0 . . X 
1 2 F 0,000 0,062 1,13 18,0 0,009 
1 3 F 0,000 0,062 1,25 20,0 0,010 
1 4 F 0,000 0,062 0,56 9,0 0,004 
1 5 F 0.000 0,062 0,62 10,0 0,005 
3 6 F 0,000 0,062 0,31 5,0 0,002 
4 7 F 0,000 0,062 0,81 13,0 . . X 
4 
4 

B 
9 

F 
F 

0,000 0,062 
0,000 0,062 

1,63 
0,62 

26,0 
10,0 

0,013 . . . X 
4 10 ll 0,062 0.125 1,63 13,0 0,033 
4 11 (t 0,125 0,250 2,06 B,3 0,168 
4 12 F 0,000 0,062 0,75 12,0 0,006 
4 13 C 0,062 0,625 3,44 5,5 0,349 
6 14 F 0,000 0,062 0,44 7,0 0,003 
6 
7 

15 
16 

F 
F 

0,000 0,062 
0,000 0,062 

1,00 
0,62 

16,0 
10,0 

0,008 . 0,006 
7 
7 

17 
18 

M 
F 

0,062 0,062 
0,000 0,062 

0,94 
0,56 

15,0 
9,0 

0,010 . . X 
B 19 (I 0, 187 0,312 8,75 28,0 1,333 
B 20 F 0,000 0,062 0,50 o.o 0,004 
8 21 C 0,062 0,625 1,87 3,0 0, 190 
8 

10 
22 
23 

C 
F 

0,062 0,187 
0,000 0,062 

0,62 
0,56 

3,3 
9,0 

0,019 . . X 
10 24 C 0,062 0.125 1,25 10,0 0,025 
10 25 C 0,062 0,250 1,87 7.5 0,076 
10 26 F 0,000 0,062 0,62 10,0 0,005 
10 27 F 0,000 0,062 0,01 13,0 0,006 
10 28 F 0,000 0,125 1,63 13,0 . . . X 
10 29 F 0,000 0,062 0,50 8,0 0,004 

=====~=============================~============================================================== 
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Ill RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
INDIVIDUAL OBJECT DATA TABLE <F=FIBER, B=BUNDLE, C=CLUSTER, H=MATRIX> 
TABLE PREPARATION DATE: 21-JUL-83 
c============c=====c==============c=============================================================== 

SAMPLE CODE: C06545-72 

Size (Micron) Hass <Picosram> 
Grd --------------- Not No 
0Pn ObJ Str Depth Width Lensth Ratio ChrYsotile AmPhibole An,bis Asbe Patt X-RaY 

Total Hass <Pico~ram>• 2,284 0,006 
Total Count = 22, 1, 2, 4, o. 

i------

w 
CP 
>=:-' 

============~=============================c====================================~================-= 



-----------------------------------------------------------------------------------------------

-------------------------------------- -----------------------------------------

Wlico ' 
N 1· 

IIT RESEARCH INSTITUTE STRUCTURE ANALYSIS DATA 
SINGLE SAMPLE SUMMARY TABLES 
SAMPLE CODE: C06545-72 TABLE PREPARATION DATE: 21-JUL-83 
=~=============c===========================~==%~================================================== 
Aerosol ObJect Count And Calculated ObJect Hass Characteristics 

Number Mass Averase 
Actual Concen, Concen, Average Averase Ler-,sth 

ObJect ObJect (N1Jn,ber (f•icosram Width Lensth To Width 
Structure TYPe Count Per Cu H> Per Cu to (Micron> <Hicron> Ratio 
--------- ---------- ------ --------- ----------- ----------- ----------- -------------
Fiber Chrysotile 13, 17105, 106,3 0,06 .i 0,00 0,78 .i 0,38 12,46 :!: 6,01 

ArllF•hibole 1, 1316, 7,6 0,06 .:1: 0,00 0,62 :l 0,00 10,00 :!: 0,00 
Other 6, 7895, 0,07 .:I: 0,03 0,91 :l 0,44 12,33 :!: 4.18 

------ ---------
All Fiber 20, 26316, 0,07 :l 0,01 0,81 .i 0,38 12,30 .i 5,26 

Bundle ChrYsotile 3, 3947, 2017,9 0,23 .i 0,10 4,15 .i 3,99 16,42 U0,31 
An,Phibole o. o. 0,0 0,00 .:I: 0,00 0,00 :!: o.oo 0,00 :!: 0,00 
Other 0, 0, 0,00 .i 0,00 0,00 ! o.oo 0,00 ! 0,00 

------ ---------
All Elur-,dle 3, 3947, 0,23 ! 0,10 4,15 .i 3,99 16,42 U0,31 

Cluster Chrysotile 
AIDPhibole 

.,. ., ' 
0, 

6579, 
0, 

868.6 
o.o 

0,36 :l 
0,00 .:1: 

0,24 
0,00 

1.81 ! 
0,00 .:I: 

1,05 
0,00 

5,87 .i 
0,00 .i 

2,94 
0,00 

Other 0, 0, 0,00 .l 0,00 0,00 .:I: 0,00 0,00 .i 0,00 
---------

All Cl•.Jster 5, 6'579, 0,36 .i 0,24 1.81 :l 1,05 5,87 .i 2,94 

HatriN Chrysotile l' 1316, 12,5 0,06 :I: 0,00 0,94 .:I: 0,00 15,00 .:I: 0,00 
Am,-hibole o. o. o.o 0,00 ! 0,00 0,00 :I: o.oo 0,00 J: 0,00 
Other 0, 0, 0,00 :I: 0,00 0,00 .i 0,00 0,00 :I: 0,00 

------ ---------
All Matrix 1. 1316, 0,06 .i 0,00 0,94 ± 0,00 15,00 .i 0,00 

Sample Collection and Preparation Data Grid Data 

Air Volun,e = 1,00C1.1H Grid n,: 060083/C-2 
Deposit Area = 1,00 So Cm lndivid1Jal Grid o,-er-,ins = 0,000076 So Cn, 
Ashed Area = 1,00 So Cm Number of Grid Openinss • 10 
RedePosit Area= 1,00 So Cm Film Ma~nification = 20000 

http:1,00C1.1H


INDEX TOTEM DATA 

I I TRI FILTER IITRI FILTER 
PAGE-- . SAMPLE CODE NUMBER OPERATION PAGE-- SAMPLE CODE NUMBER OPERATION 

70-75 C06545-017 145-B-151 COAC 200-201 C06545-026 150-K-165 BL 
76-83 C06545-018 147-B-156 COAC 208-203 C06545-029 160-B-190 BL 
84-88 C06545-019 149-B-161 COAC 204-206 C06545-030 160-K-191 BL 
89-96 C06545-020 151-B-166 COAC 207-208 C06545-032 162-B-96 BL 
97-105 C06545-022 153-B-171 COAC 209-210 C06545-61 290 Mil 1 BL 
106-110 C06545-023 155-B-175 COAC 211-212 C06545-68 310 BL 
111-116 C06545-024 157-B-181 COAC 213-214 C06545-076 346 AC BL 
117-124 C06545-027 159-B-187 COAC 215-216 C06545-85 378 Mi 11 BL 

,----
I I 
I . • , 

'. 1 1 I 

· i~II 
. iev I :
I ._ .1 

125-130 
131-135 
136-140 
141-144 
145-149 

C06545-028 
C06545-031 
C06545-33 
C06545-35 
C06545-37 

159-D-189 
161-B-193 
210 

168-A-222 

COAC 
COAC 
COAC 
COAC 
COAC 

217-219 
220-224 
225-226 
227-231 
232-234 

C06545-73 
C06545-074 
C06545-081 
C06545-075 
C06545-077 

195-A-330 
196-A-334 
197-A-338 
198-A-342 
200-A-350 

ACSD 
ACSD 
ACSD 
ACSD 
ACSD 

150-154 C06545-34 211 COAC 235-236 C06545-078 201-A-354 ACSD 
155-159 
160-164 

C06545-36 
C06545-38 

219 
223 

COAC 
COAC 

237-238 
239-242 

C06545-079 
C06545-080 

203-A-358 
203-A-362 

ACSD 
ACSD 

165-169 C06545-39 230 ICOAC 243-247 C06545-55 177-A-258 MS 
170-174 C06545-41 ICOAC 248-252 C06545-56 179-A-262 MS 
175-176 C06545-43 234 ICOAC 253-256 C06545-57 790-A-266 MS 
177-181 C06545-45 236 ICOAC 257-263 C06545-58 100-A-270 MS 
182-186 C06545-40 231 ICOAC 264-266 C06545-59 101--274 MS 
187-191 C06545-42 233 ICOAC 267-271 C06545-60 102-A-278 MS 
192-193 C06545-44 235 ICOAC 272-276 C06545-62 103-A282 MS 
194-195 
196-197 

C06545-46 
C06545-021 

237 
152-B-169 

ICOAC 
BL 

277-284 
285-286 

C06545-63 
C06545-082 

104-A-286 
204-A-366 

MS 
MD 

198-199 C06545-025 150-B-184 BL 287-288 C06545-083 205-A-370 MD 

\ \ 

\ ,.r .• ~ \ 



INDEX TOTEM DATA 

\b 

~ 
I 

PAGE 

289-290 
291-292 
293-294 
295-296 
297-298 
299-300 
301-305 
306-309 
310-312 
313-317 
318-319 
320-324 
325-329 
330-334 
335-338 
339-341 
342-343 
344-346 

I ITRI 
SAMPLE CODE 

C06545-084 
C06545-086 
C06545-087 
C60545-088 
C60545-089 
C60545-090 
C06545-33 
C06545-35 
C06545-47 
C06545-39 
C06545-43 
C06545-48 
C06545-54 
C06545-49 
C06545-50 
C06545-51 
C06545-52 
C06545-53 

FILTER 
NUMBER 

207-A-374 
208-A-382 
209-A-386 
210-A-390 
211-A-394 
212-A-398 
210 
815 
226 
230 H/L 
234 H/L 
230 
234 A/L 
240 
242 
246 
250 
254 

OPERATION 

MD 
MD 
MD 
MD 
MD 
MD 
MD 
MD 
MD 
ACSS 
ACSS 
ACSS 
ACSS 
ACSS 
ACSS 
ACSS 
ACSS 
ACSS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

I 

I 

I ITRI FILTER 
PAGE SAMPLE CODE NUMBER OPERATION--

347-351 C06545-64 186-A-294 BSG 
352-354 C06545-65 187-A-298 BSG 
355-359 C06545-66 188-A-302 BSG 
360-364 C06545-67 189-A-306 BSG 
365-369 C06545-69 191-A-314 BSG 
370-374 C06545-70 192-A-3~8 BSG 
375-378 C06545-71 193-A-322 BSG 
379-381 C06545-72 194-A-326 BSG 

CODE: 

COAC ....Asbestos Cement Sheet/Cut-off Wheel 

ICOAC ... Inverted Filter Experiments COAC. 

BL ......Blank and Clean-up Runs. 

ACSD ...•Asbestos Cement Sheet/Drill. 

( )
.' / 

. I 

MS ......Millboard/Saw Experiments. 

MD ......Millboard/Drill Experiments. 

ACSS ....Asbestos Cement Sheet/Saw. 

BSG ....•Brake Shoes/Grind. 

,.. 



APPENDIX D 

PCM DATA 

TABLE D-1. FIBER COUNTS OF 42 MEMBRANE FILTER SAMPLES 

Filter Number Fibers Filter Number Fields 
Operation Number 100 Fields Operation Number 100 Fields 

Saw 228 8 Drill 293 0 
AC Sheet 229 2 AC Sheet 333 2 

232 2 337 0 
233 1 341 1 
236 · 6 345 5 
237 11 351 0 
240 1 3 ,353 0 
241 4 357 
244 1 361 
245 3 365 0 (repeat) 
248 4 
249 6 Drill 369 0 
252 9 Millboard 373 0 
253 4 377 - 1 
256 2 381 0 
257 9 389 0 ( repeat) 

393 0 
Saw 261 8 397 0 

Millboard 265 11 401 0 
269 17 
273 1 1 
277 7 
281 8 
285 6 
289 1 3 

1--"c---,
;385 ; ___ ~-



THE MOUNT SINAI MEDICAL CENTER 
ONE GUSTAVE L LEVY PLACE· NEW YORK, 1'Y 10029 

Of THE CITY UNIVUSITY 
Of NlW YORK Mount Sinai School of Medicine • The Mount Sinai Hospital 

September 14, 1983 Eni 1rnnmental Sciences Laboratory 
Cummings Basic Sciences Building 
10 East 102 Stree i 
Sew York, ,\'eu; York 10029 

Mr. Dennis Falgout 1212) 650-6173 

Engineering-Science, Inc. 
10521 Rosehaven Street 
Fairfax, VA 22030 

Re: Your PO No. 286-8401. May 12, 1983 

Dear Mr. Falgout: 

This will report the ~esults of pha~e ~~contrast microscopic analyses 
of 42 membrane filter samples for,a~be;tos concentrations, using 
the NIOSH method. The results in fibers per milliliter are as follows: 

-
:.__- ______., --- - -· -- - . 

Number Number Number 

228 6. 6"' 256 1. 7 345 4.1 
229 1. 7 257 7.4 351 0.0 
232 1.7 261 6.6 353 0.0 
233 0.9 265 9.1 357 0.0 
236 5.0 269 14.1 361 0.9 
237 9.1 273 9.1 365 0.0 repeat 
240 10.8 277 5.8 369 o.o 
241 3.3 281 6.6 37 3 0.0 
244 0.9 285 5.0 377 0.9 
245 2.5 289 10.8 381 0.0 
248 3.3 293 0.0 389 0.0 repeat 
249 5.0 333 0.0 393 0.0 
252 7.4 337 0.0 397 0.0 
253 3.3 341 0.0 401 0.0 

In addition, three bulk samples were analyzed for their asbestos 
content by polarized light microscopy and X-ray diffraction, with 
the following results: 

millboard - 75-80% (± 5%) chrysotile asbestos 
asbestos cement board - 30-40% (±5%) chrysotile 
brake lining - 35-40% (±10%) chrysotile 

RECEIVED 

SEP 201983 

ENGINEERING sc1c:r,.cE 

http:sc1c:r,.cE


Mr. Dennis Falgout 2. September 14, 1983 

Please call me at (212) 650-6184 if there are any questions. 

Arthur N. Rohl, Ph.D. 
Assistant Professor, Mineralogy 

ANR:jm 

;; 387 ~--
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