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INSTALLATION
1970 VINTAGE CONGOLEUM VINYL. ASBESTOS TILE
ISOLATION TEST CHAMBER

EXECUTIVE SUMMARY

Obiectives

The purpose of the test was to determine the concentration of fibers in the air while handling,
cutting and installing 1970 vintage Congoleum vinyl asbestos tile (VAT).

Background

The test was performed using two different patterns of 1970's vintage, new-old-stock (N.O.S.)
Congoleum VATs. The tiles were obtained from Mr. Don Golemme of the Congoleum
Corporation located in Mercerville, New Jersey. The tiles had not previously been used.

The test was conducted in an isolation chamber to eliminate outside influences. The test was
conducted to represent the activities of a worker who wouid be installing flooring materials
utilizing pre-1970's techniques. Sampling was performed to reflect the entire term of the activities
required to install the fioor.

The test was performed on May 14, 2002 by Mr. Scott Wynder, a professional flooring installer
of Dunes Floor Covering in Chesterton, indiana, and Mr. Fred Boelter, serving as a helper. Also
assisting from outside the isolation test chamber was Mr. John Spencer of Environmental
Profiles, Inc. in Baltimore, Maryland. This report presents the results of the test described herein.

Sample Results

All samples measured concentrations of total fibers in air which were well below the current U.S.
Department of Labor Occupational Safety and Health Administration (USDOL-OSHA) 8-hr Time
Weighted Average (TWA) Permissible Exposure Limit (PEL) of 0.1 fiber per cubic centimeter
(f/cc). Subsequent definitive analysis determined there were no asbestos fibers present in any
area or personal sample. Sample results are presented in the accompanying tables.

Boelter & Yates, Inc.
N O-T E §
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METHODOLOGY

PCM Sampling Procedure

Samples were collected and analyzed by Phase Contrast Microscopy (PCM) following NIOSH
Method 7400. Air was drawn through a 26mm, conductive cowl cassette with an 0.8 micron
mixed cellulose ester (MCE) filter for collecting airborne particulate. The cassette was connected
to a dedicated Gilian servo-drive pump. The pump was used to maintain a flow rate of two (2)
liters per minute (lpm) for both personal and area room air samples.

A Brooks rotameter was used to calibrate the pumps prior to and post sample collection. The
rotameter was calibrated against a primary standard.

The samples were sealed, labeled and shipped to the laboratory for analysis. Samples were
signed, placed in an overnight shipping container, sealed, tracked by UPS, and arrived at the
laboratory by next day air.

“Personal” Samples

Personal samples were collected by attaching the cassette in the breathing zone of the individual
performing the work for the duration of the test. The sampling pump was worn on the individual’s
belt.

“Average Room Air" Samples

The isolation chamber was subdivided into 1,170 one cubic foot (1ft*) modules. For purposes
of identification, each module was assigned a discrete, consecutive number.

To determine the “average room air” concentration, eight (8) of the modules were selected using
a random number generator. A sample cassefte was located in the center of the respective
module for the duration of the test.

“Backaground Air" Samples for TEM Analysis

Prior to conducting the test, the room was sampled to verify cleanliness. Ten (10) samples were
collected (five inside the isolation chamber and five outside the isolation chamber) following
AHERA Protocol. Three (3) blanks were also reserved. Analysis was performed by transmission
electron microscopy (TEM) following AHERA Protocol.

Just prior to collecting the samples, a “leaf blower” was utilized to aggressively disturb the
isolation chamber's interior surfaces. During the sampling, a 19-inch diameter fan was used to
circulate the air in the room.

Air was drawn through a 25mm, conductive cow! cassette with an 0.45 micron mixed cellulose
ester (MCE) filter for collecting airborne fibers. The cassette was conneeted to a dedicated Gast
high volume pump. The pump was used to maintain a flow rate of 10 liters per minute (lpm).

A BGI rotameter was used to calibrate the pumps prior to, during, and post sample coilection.
The rotameter was calibrated against a primary standard.

Boelter & Yates, Inc.
N O T E S
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The samples were sealed, labeled and shipped to the laboratory for analysis. Samples were
signed, placed in an overnight shipping container, sealed, tracked by UPS, and arrived at the
laboratory by next day air.

PCM Light Microscopy Analysis

Samples were analyzed in accordance with NIOSH Method 7400. Total fiber counts were
determined by phase contrast microscopy (PCM) in accordance with the NIOSH Manual of
Analytical Methods, Fourth Edition, dated 8/15/94, A Rules. Values for PCM analysis are
provided in the Appendix A and Appendix B spreadsheets.

The only fibers which are counted are those which are longer than 5 microns and have a length
to width ratio equal to or greater than 3:1. PCM analysis counts all fibers meeting the specified
dimensions. The analysis is not specific for asbestos but is the method specified to be used in
the OSHA regulations.

The PCM laboratory reports are presented in Appendix C.

Fiber Type Determination by Electron Microscopy

Airsamples were subsequently analyzed in accordance with NIOSH Method 7402, Specific fiber
types were determined by transmission electron microscopy (TEM) in accordance with the
NIOSH Manual of Analytical Methods, Fourth Edition, dated 8/15/94, ASBESTOS by TEM.

Values for TEM analysis are provided in the Appendix A and Appendix B spreadsheets.

The only fibers which are counted are those which are longer than 5 microns and have a length
to width ratio equal to or greater than 3:1. The specific fiber types were determined as a “fraction
of optically visible asbestos fibers on the filter". The TEM laboratory reports are presented in
Appendix C.

AHERA Electron Microscopy Analysis

AHERA Protocol transmission electron microscopy (TEM) analysis was performed on all
background samples to verify the cleanliness of the isolation chamber prior to beginning the test.
The sample analysis was performed as described in the Federal Register Vol. 52, No. 210, the
Asbestos Hazard Emergency Response Act (AHERA Protocol).

Smali squares were cut from each filter, processed appropriately, placed onto 200 mesh copper
screens (grids) and transferred to a modified Jaffe Wick Washer containing acetone solvent.
After the appropriate processing time, the grids were examined with a JEOL 1200EX or 100CX
TEM. Grid openings from each sample were scanned at 20,000X. When fibers or structures of
various shapes were encountered, they were assessed for morphological characteristics and
crystalline structure with selected area electron diffraction (SAED).

The TEM laboratory reports are presented in Appendix D.

Boelter & Yates, Inc.
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PLM Light Microscopy Analysis

Bulk samples were analyzed for asbestos by Polarized Light Microscopy (PLM) in accordance
with guidelines set forth in the EPA Method for Determination of Asbestos in Bulk Building
Materials, U.S. EPA/600/R-93-116 (7/93 Edition).

The PLM laboratory reports are presented in Appendix E.

Statistical Comparisons

Data was formatted in spreadsheets for analysis. Statistical functions were performed including
maximum, average, minimum, standard deviation, and variance.

The spreadsheets in Appendices A and B presents the data and summarize the statistical
analyses performed.

Laboratory Accreditation

The samples were shipped to and anailyzed by R. J. Lee Group, Inc. in their Monroeville,
Pennsylvania laboratory. R. J. Lee is accredited for TEM analysis by the National Institute of
Standards and Technology (NIST) under the National Voluntary Laboratory Accreditation
Program (NVLAP) as Lab #101208. R. J. Lee is also accredited for PCM analysis by the
American Industrial Hygiene Association (AIHA) as Lab #8204.

-Video Recording

The entire process was video recorded. A Sony Digital Handycam DCR-TRV11 was used to
record the activities as seen through the plexiglass viewing window.

Boelter & Yates, Inc.
N O T E S§
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DISCUSSION OF FINDINGS

Isolation Test Chamber
Boelter & Yates, Inc.
Testing was performed in an Isolation Test O T E §
Chamber built at the offices of the Hillcrest _
Construction Corparation. The chamber is 10 ]
feet wide by 13 feet deep and is 9 feet in height. :
The chamber was constructed of 6 mil
polyethylene sheeting to physically separate the
activity being tested from “outside of the
chamber” influences. The chamber
configuration is shown in Figure 1.

“ ¥ 6 mil polysthylene
-] Isolation Chamber Walls

13 feet

The chamber was a static environment. During vl | AlrlockiAccess
the test, there was no air movement into the -
chamber and there was no air movement out of
the chamber. Entry into the chamber was only
through an access airlock.

Figure 1 - solation Test Chamber

Background Sampling Results

Prior to conducting any tests, the isolation chamber was systematically cleaned. Following the
cleaning, a series of background samples were analyzed from five (5) area sampling locations
inside the chamber in accordance with AHERA protocol.

Background samples were collected under “aggressive” conditions with analysis by AHERA TEM
in accordance with AHERA Protocol.

Results of the Pre-Test Background sampling are shown in the following Table I:

Aggressive Air AHERA Method

STATISTICAL AHERA TEM (s/mm?)  NIOSH 7400 PCM (ficc)

FUNCTION - Background for 5/13 - - Background for §/13 -

MAXIMUM <156.8 0.032 -
AVERAGE <15.8 0.023

MINIMUM <15.8 0.005

STAND. DEV. 0.0 0.010

COUNT 4 5

The levels met the AHERA Clearance Criteria of an average of less than seventy structures per
millimeter squared (<70 s/mm?) for the 4 samples analyzed and the room was considered clean.
Note: The filter in one AHERA TEM sample cassette was damaged and was unable to be
analyzed. Results are shown in the spreadsheet presented in Appendix B.
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Congoleum VAT

About thirty (30) tiles of two (2) different
Congoleum Corporation patterns were
available for the testing. The numbers of
different tiles available for the testing are
listed below:

7 tiles - 12x12 1972 White Ventura VAT

1 tile - 12x12 1972 Brown Ventura VAT

5 & 2/3 tile - 12x12 1972 Beige Ventura VAT
17 tiles - 12x12 1970-71 Aztec VAT

One style (See Figure 2) is known as
Congoleum Aztec with stock number VA-412.
This particular tile is a 1970 to 1971 vintage
12"x 12" vinyl asbestos tile. It is orange with
a star pattern. This tile had been previously
bulk sampled (i.d. MFM-0698-004) and
analyzed'. The asbestos content of the Aztec
VAT was determined to be 0.02% chrysotile.
See Appendix E for bulk sample data.

A second style (See Figure 3) is known as
Congoleum Ventura with stock number VA-
491. This particular tile is a 1972 vintage
12"x12" vinyl asbestos tile. It has a
hexagonal pattern and there were three
different colors provided. This tile had been
previously bulk sampled (i.d. MFM-0698-007)
and analyzed®. The asbestos content of the
Ventura VAT was determined to be 0.0%
chrysotile. See Appendix E for bulk sample
data.

Tile Installation Test

oelter & Yates, Inc.
O T E 8§

Figure 3 - Congoleum Ventura vinyl asbestos tile.

There were a limited number of N.O.S. Congoleum vinyl asbestos tile available for the testing.
Consequently, it was decided to conduct testing in such a way that the tile could be reused for
several tests. Also, since there were a limited number of tile, the scale of the testing was limited
to the number of tile available. The test was performed in a prescribed area typical of a smali

1998, Project #1941A-5385

1998, Project #1841A-5385

Refer to Boelter & Yates report entitled, “ASBESTOS CONTENT OF FLOOR TILES", dated July 17,

Refer to Boelter & Yates report entitled. *ASBESTOS CONTENT OF FLOOR TILES", dated July 17,
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bathroom or elevator cab. Two templates, A
& B, were created. Template A was 5.5 feet
by 5.5 feet and template B was 5.25 feet by
5.25 feet (27.5 square feet) in size. The
templates would provide the “wall edges”
around which and the “door opening” through
which the installer would work (see Figure 4).

The activity was performed in an isolation test
chamber. This would represent a worst case
as there was no ventitation in the chamber.

Mr. Scott Wynder, the professional flooring
installer, was asked to perform the activities
using typical pre-19870's techniques, tools and
methods.

Personal and average room air samplers
were started prior to beginning the testing.
The samplers were stopped after completion

Figure 4 - Template A for use with adhesive. In the
background is the underside of template B which was
used for VAT installation.

of the testing. The samplers were operated for the period of time indicated. During the test
cycle, no one left or entered the isolation chamber except the author and his heiper.

During the sampling event, similar procedures were followed as described in Table il

TABLE Il - SEQUENCE
STEP ACTIVITY PHOTO
1 Prepare and stage tools and tiles
2 Clean floor and sweep floor of debris
3 Measure off and snap a center line
4 Trowel adhesive on one half of floor and then on the second half of floor- Figure 5
5 Allow adhesive to “tack up"
] Lay whole tiles
7 Measure cut and lay partial tiles Figure 6 &7
8 Clean tools and cleanup debris

oelter & Yates, Inc.
O T E S8

Figure 5 - Adhesive application. Template A.

Figure 6 - Using a tile cutter.
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Additionally, the technique of cutting VAT with a
utility knife and snips after heating was
demonstrated. This technique was used at the
“door” to make cuts to fit around trim (Figure 7).
During the testing, the tiles which were cut were
labeled such that they could be reassembled.
Also, the tiles were not placed on template A
which had the adhesive but rather on template
B which was dry.

Figure 7 - Using a tile cutter.

Figure 8 shows the finished fioor after ail the tile has
been laid. In all, a total of twenty (20) whole tiles
were placed and seventeen (17) cuts were made for
tile to fit around the perimeter.

Following the completion of the testing, the tiles
were matched and reassembled by taping the
reverse side with clear packaging tape. The whole
tiles and reassembled tiles were placed into a box
for use with another test.

Figure 8 - Finished floor. Template B.

Sampiing Results During Test

Results of 8-hr Time Weighted Average (TWA) Permissible Exposure Limit (PEL) sampling .

is shown in the following table:

STATISTICAL §/14/01 - PCM Total ficc by NIOSH 7400 - 5/14/01 - TEM Asbestos ficc by NIOSH 7402
FUNCTION - Porsonal Samples - - Average Room Air - - Personat Samples - - Average Room Air-
AR AT A AR ARARTAR SRR TSRy
MAXIMUM 0.035 0.039 0.0 0.0
AVERAGE 0.032 0.031 0.0 0.0
MINIMUM 0.030 0.023 0.0 0.0
STAND. DEV. 0.002 0.005 0.0 0.0
COUNT 2 8 2 8

All sample results indicate that while there were some total fiber concentrations as detected by
PCM NIOSH 7400. There were, however, no asbestos fibers detected when the samples were
analyzed by TEM NIOSH 7402. Clearly, the results are well below the current OSHA 8-hr Time
Weighted Average (TWA) Permissible Exposure Limit of 0.1 ficc.

Boelter & Yates, Inc.
N O T E S8
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Resuits of 30-min Short Term Exposure Limit (STEL) Permissible Exgosure Limit (PEL)

sampling is shown in the following table:

STATISTICAL 5/14/01 - PCM Total ficc by NIOSH 7400 -

FUNCTION - Personal Samples - - Average Room Air -
Wbt Rtree

MAXIMUM 0.082 None taken

AVERAGE 0.052

MINIMUM 0.023

STAND. DEV. 0.030

COUNT 2

Ali sample results indicate that while there were some total fiber concentrations as detected by
PCM NIOSH 7400. There were, however, no asbestos fibers detected when the samples were
analyzed by TEM NIOSH 7402. Cleariy, the results are well below the current OSHA 30-min

5/14/01 - TEM Asbestos f/cc by NIOSH 7402
- Personal Samples - - Average Room Air-
0.0 None taken

0.0

0.0

0.0

2

Short Term Exposure Limit (STEL) Permissible Exposure Limit of 1.0 f/cc.

The Appendix A spreadsheets summarized in the above tables are also depicted graphically in

the Appendix A.

Test #1
02

Congoleum

- Installation -

ITC

Concentration (Total ficc) by PCM

Rl T L E T,

1T T g S

0.2

~0.15

= " JPersonal 8-hr TWA by PCM

Personal 8-hr TWA by TEM

Concentration (asbhestos ficc) by TEM

Boelter & Yaies, Inc.
N O T E S
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CONCLUSIONS

A 27.5 square foot area was demarked on a template as the prescribed area for testing the fiber
release during the installation of 1970's vintage Congoleum Corporation viny! asbestos tile
(VAT). The entire installation process was demonstrated including preparing the surface,
troweling the adhesive, as well as cutting and laying the tile. Eight (8) room air samples and two
(2) long term personal samples were collected during the process during each test. There were
also two (2), thirty minute short term samples collected during the cutting and tile laying
activities.

All sample resuits show the total airborne concentrations of total fibers to be well below the
current OSHA 8-hr Time Weighted Average (TWA) Permissible Exposure Limit (PEL) 0of 0.1 f/cc.
Furthermore, all samples showed zero (0) asbestos fibers when analyzed by definitive analytical
techniques.

Respectfully submitted,

BOELTER & YATES, INC.

Tl (3

Frederick W, Boelter, CIH, PE

Reviewed by,

John W. Spencer, CIH, CSP

Enclosures

Boelter & Yates, Inc.
N O T E S
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APPENDIX A

Compilation Spreadsheets and Graphs
NIOSH 7400 and NIOSH 7402 TESTING RESULTS
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APPENDIX B

Compilation Spreadsheets and Graphs
PRE-TEST BACKGROUND RESULTS
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APPENDIX C

NIOSH 7400 PCM Laboratory Reports
and
NIOSH 7402 TEM Laboratory Reports
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R]J LeeGroup, Inc.

350 Hochberg Road The Materials Characterization Specialists
Monroeville, PA 15146

Tel: (724) 325-1776

Fax: (724) 733-1799

May 23, 2002

Mr. Fred W. Boelter
Boelter & Yates, Inc.

1300 Higgins Road

Suite 301

Park Ridge, IL 60068-5772

RE: TEM Asbestos Results for Samples as Shown on the Test Report
RJ Lee Group, Inc. Job No.: ATH205261
Client Purchase Order No. : 1941A-7237

Dear Mr. Boelter :

Enclosed are the results from the transmission electron microscopy (TEM) asbestos
analysis of the above referenced samples using the counting rules established by the
NIOSH Method 7402, Issue #2, 8/15/94. The samples and volume information were
provided by Boelter & Yates, Inc. personnel.

The analysis for asbestos fibers consisted of fiber morphology, visual selected area
electron diffraction (SAED) and elemental chemical analysis by energy dispersive
spectroscopy (EDS), supplemented by the measurement and interpretation of micrographs
of several selected area electron diffraction patterns (SAED). The samples were analyzed at
a magnification of 1000X. Particles meeting the definition of a fiber > Spm in length , >
0.25um in diameter and having a length to width aspect ratio 2 3:1 were classified as
chrysotile or amphibole. The electron microscopes used for the analysis were a JEOL
2000 FX and 1200 EX equipped with Gresham PEDX system.

The Test Report lists each sample identification number, filter area, volume, area analyzed,
asbestos fiber counts (fg), analytical sensitivity, concentration of asbestos in fibets per

cubic centimeters (f/cc), Total Fibers (Fg), and Fiber Ratio (fs/F).

RJ Lee Group, Inc. is accredited by the National Voluntary Laboratory Accreditation
Program (NVLAP) for selected test methods for airborne asbestos fiber analysis (TEM),
asbestos fiber analysis (PLM), New York State Department of Health Environmental
Laboratory Approval Program (ELAP), and by the American Industrial Hygiene
Association (AIHA). This test report only relates to the items tested. NVLAP
accreditation does not imply endorsement by NVLAP or any agency of the U.S.
Government. The report shall not be reproduced except in full.

Monroeville, PA o San Leandro, CA e Washington, DC e Pasco, WA
www.rjlg.com


http://www.rjlg.com

o B

-

R

(.3

o L.

D%

Mr. Boelter
Page 2
ATH205261
May 23, 2002

These results are submitted pursuant to RJ Lee Group's current terms and conditions of
sale, including the company's standard warranty and limitation of liability provisions and
no responsibility or liability is assumed for the manner in which the results are used or
interpreted. Unless notified in writing to return the samples covered by this report, RJ Lee
Group will store the samples for a period of thirty (30) days before discarding. A shipping
and handling fee will be assessed for the return of any samples. '

If you have any questions, feel free to call me.

Very truly yours,

& Dttrntis

berly A. Allison
Manager - TEM Analysis

KAA/slb

Enclosures
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AHERA TEM Laboratory Reports
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RJ LeeGroup, Inc.

350 Hochberg Road The Materials Characterization Specialists
Monroeville, PA 15146

Tel: (724) 325-1776

Fax: (724)733-1799

May 16, 2002

Mr. Fred W, Boelter
Boelter & Yates, Inc.

1300 Higgins Road

Suite 301

Park Ridge, IL. 60068-5772

RE: TEM Asbestos Results for Samples as Shown on the Test Report
RJ Lee Group Job No.: ATH205246
Client Purchase Order No. : 1941A-7237

Dear Mr. Boelter:

Enclosed are the results from the transmission electron microscopy (TEM) asbestos analysis of the above
referenced samples. The samples and volume information were provided by Boelter & Yates, Inc.
personnel. As per your request, counting rules as described by the AHERA Method published in the
Federal Register, 40 CFR, Part 763, October 30, 1987 were used for the analysis.*

The Test Report lists each sample identification number, area analyzed, sample volume, structure counts,
analytical sensitivity, and the concentration of asbestos. The filter for sample TEM-02 was damaged and
could not be prepared for TEM analysis.

Copies of the count sheets are presented in Appendix A. Each count sheet contains sample information
pertaining to structure identification, dimensions, magnification, filter size and type.

RJ Lee Group, Inc. is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP)
for selected test methods for airborne asbestos fiber analysis (TEM), asbestos fiber analysis (PLM), New
York State Department of Health Environmental Laboratory Approval Program (ELAP), and by the
American Industrial Hygiene Association (AIHA). This test report only relates to the items tested.
NVLAP accreditation does not imply endorsement by NVLAP or any agency of the U.S. Government.
The report shall not be reproduced except in full.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of sale, including the
company's standard warranty and limitation of liability provisions and no responsibility or liability is
assumed for the manner in which the results are used or interpreted. Unless notified in writing to return
the samples covered by this report, RJ Lee Group will store the samples for a period of thirty (30) days
before discarding. A shipping and handling fee will be assessed for the return of any samples.

If you have any questions, feel free to call me.

berly A. Allison
Manager-TEM Analysis

KAA/sIb
Enclosures

Very truly yours,

Monroeville, PA o San Leandro, CA ¢ Washington, DC e Pasco, WA
www.rjlg.com "
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Asbestos Content of Floor Tiles PRIVLEGED AND CONFIDENTIAL
Congoleum Litigation Related

Project #1941A-6385

Page 5

Lal , Analvtical Resul

The floor tiles submitted and the results of laboratory analysis are shown in the following

table: Boelter & Yates, Inc.

N O T E s
A4

1 Amtico VAT 1 964 IVinyI' asbestés 00.1 . Yes 1.8
. tile .
2 Amtico 1967 Non-Asbestos 002 No 0.0
3 Amtico VAT 1967 Viny! asbestos 003 No 0.4
: ‘ tile
4 Congoleum 1970- Vinyl asbestos 004 No 0.02
Aztec 1871 tile
5 Congoleum 1967- Vinyl asbestos 005 No 0.0
Nairn 1968 tile
6 Amtico 1967 Non-Asbestos 006 No 0.0
7 Congofeum 1872 Vinylbest tile 007 No 0.0
Ventura
8 Amtico 1964 Viny! asbestos 008 Yes 4.7
tile
9 Kentile not Vinyt asbestos 009 Yes 4.0
provided | tile

The laboratory report is provided in Appendix A. Photographs of each sample are
provided in Appendix C.
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Asbestos Content of Floor Tiles
Congoleum Litigation Related
Project #1941A-5385

Page 6

TRE

5]
3

é‘

CONCLUSIONS )

[

Nine floor tile samples were analyzed for bulk asbestos content by an accredited
laboratory using USEPA recognized methods and procedures. in order to obtain a 96%
degree of confidence in the analytical results, each sample was analyzed by the laboratory
three to six times. Results of analysis identified the following:

i‘_ﬂ;lg

1 e No asbestos was detected in four of the floor tile samples. One of these non-
A asbestos tiles was identified by the manufacturer as “vinyl asbestos tile” and one

of the tiles was identified as “vinylbest tile.” The remaining two non asbestos tiles
~ were labeled as non-asbestos.

. A small percentage (<1%) of asbestos was detected in two of the floor tile
samples. Both of these types of tile were identified by the manufacturer as vinyl
asbestos tile.

. Greater than 1% asbestos was detected in the remaining three samples. These
tiles were identified by the manufacturer as vinyl asbestos tile.

Res:fufully submitted,

Frederick W. Boelter, CIH, PE

N
[P

: Reviewed by,
Gary N. Crawford, CIH

~  Enclosures
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RJ Lee Group, Inc.

350 Hochberg Road The Materials Characterization Specialists
Monroeville, PA 15146

Tel: (724) 325-1776

Fax: (724) 733-1799

July 7, 1998

Mr, Fred W. Boelter

Boelter & Yates, Inc.

1300 Higgins Road, Suite 301
Park Ridge, IL 60068-5772

RJ Lee Group Project ATH806333 )
Mr. Boelter,

Nine floor tile samples were sent to the RJ Lee Group, Inc. on June 8, 1998 for
determination of asbestos content by Boelter & Yates, Inc. The samples were analyzed by
polarized light microscopy (PLM) and by X-ray diffraction (XRD) and the resuits are
preseated herein.

The tiles were prepared per the Chatfield method. Approximately one gram of each sample
was used for preparation. Samples were first ashed at 550 °C and digested in 0.5N
hydrochloric acid. The residue was then suspended in methanol and re-deposited onto a 47
mm 0.4 micrometer (Um) pore size, polycarbonate filter. A portion of the residue was then
analyzed by PLM per the EPA/600/R-93/116 point count method. The results of these
analyses are presentad in Table 1.

The PLM analysis indicated the presence of carbonates and required further acid digestion
for the XRD analyses. Thus, a portion of the residue analyzed by PLM was re-digested
and re-deposited on to another polycarbonate filter. A modified NIOSH 9000 method was
used for XRD analysis. Approximately 3 milligrams of this residue was then suspended in
methanol and deposited on to 0.45 pum silver membranes for XRD analysis. The silver
membranes were then analyzed using a Philips XRD unit, equipped with graphite
monochromatized copper radiation. The chrysotile diffraction peaks at 12.08 and 24.38
degrees two theta were used for quantitative analysis. The diffraction peak intensities were
then compared to NBS 1866 Standard Reference Chrysotile specimens 8prepared on silver
membranes and corrected for matrix absorption by examining the 38.12 degree silver
diffraction peak. Standards were prepared with loadings of 20, 30, 50, 100, 200, and 500
micrograms (ug) of NBS 1866 chrysotile,

To achieve a 95 % confidence level, three to six specimens were prepared of each sample
and analyzed as above. The results are presented in Tables2and 3. .~ - _

Sincerely,

Boyd Clark

Technical Manager X-ray Diffraction
Enclosures

Monroeville, PA ¢ San Leandro, CA e Washington, DC e Houston, TX e Richland, WA
www.rjig.com




RJ Lee Group, Inc.

350 Hochberg Road The Materials Characterizati
Monroeville, PA 15146 rization Specialists
Tel: (724) 325-1776

Fax: (724) 733-1759

July 7, 1998

Boelter & Yates, Inc.

1300 Higgins Road

Suite 301

Park Ridge, IL 60068-5772
Attn: Mr, Fred W, Boelter

RE: PLM Point-Count Analysis
Job: ATHS806333
Customer Purchase Order Number: Fred Boelter

Dear Mr. Boelter:
As per your est, the les were point-counted by polarized light microscopy (PLM). The samples were .
lowimWashed, with hydrochloric acid to remove any carbonates, and were ground in a mortar

and pestle. Eight mounts were made from the ground material and point-counted by the EPA/600/R-93/116
methodology, which calls for a total of 400 points (50 per slide) on material. A cross-hair reticle and mechanical
stage were used for counting. Stops were made at 1-millimeter (mm) intervals in both the x and y directions
which superimposed a grid of points on i-mm squares on the mounts. This eliminated any bias in the counting
and provides a systematic selection of points, The results are as follows:

Table 1
Client # RJ Lee Group # Weight % % otile
1 90677THT 715 1.8
2 90678HT 87.2 0.0
3 90679HT 83.3 04
4 90680HT 91.5 0.02
5 90681HT 87.3 0.0
6 90682HT 82.9 0.0
7 90683HT 95.9 0.0
8 90684HT 522 47
9 90685HT 52.8 4.0

RJ Lee Group, Inc. is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) for
selected test methods for airborne asbestos fiber analysis (TEM) and asbestos fiber analysis (PLM). RJ Lee
Grgup‘esm%onmevillc laboratory is accredited by the American Industrial Hygiene Association for asbestos, silica
and metals. )

These results are submitted pursuant to RJ Lee Group's current terms and conditions of sale, including the
company's standard warranty and limitation of liability provisions and no responsibility or liability is assumed for
the manner in which the results are used or interpreted. Unless notified in writing to return the samples covered
by this report, RJ Lee Group will store the samples for a period of ninety (90) days before discarding. A shipping
and handling fee will be assessed for the return of any samples.

If you have any questions on this report or if we can be of further assistance, please feel free to call me.

Sincerely,

LA/_,‘/Z‘-: H 4 ﬁ rere”
William H. Powers

Manager, Bulk Materials Analysis
WHP/hg

Monroeville, PA o San Leandro, CA e Washington, DC e Houston, TX e Richland, WA
www.rjlg.com
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RJ LeeGroup, Inc.

350 Flochberg Road Monroevilie, PA 15106

Volce T24/325-1776 Fex 7247331799
LABORATORY REPORT

Table 2

Boelter & Yates, Inc. REPORT DATE: July 7, 1998

1300 Higgins Road SAMFLES RECEIVED: June 8, 1998

Park Ridge, IL 60068-5772 R] LEE GROUP JOB NO.:  ATHS06333

Atta: Mr. Fred W. Boelter

Phone: (800) 692 - 3127

ANALYSIS: Chrysotile in Floor Tile

METHODS: X-Ray Diffraction, NICSH 9000

Masees of CF ]
Weight  for each Diffraction Peak Weight Percent of Chrysotile Weight Percent
Sample Identification of Deposit (mg/ filter) fot each Diffraction Peak Percent Chrysotile

Client1LD. . R] Lee Group (mg/ filter) 121° 448 121° 24.4° Avg Weight Loss in Bulk
MFM-0698-001 90677 HT 3.15 0.824 0.885 26.2 284 27.3 87.4 3.45
MFM-0668-001 90677 HT 2.85 0.814 0.823 285 288 28.7 87.4 3.63
MFM-0698-001 __ §0677 HT 296 0.783 0.851 264 287 276 874 348
MFM-0698-002 0678 HT 3.20 0.006 0.006 02 0.2 0.2 89.3 0.02
MFM-0858-002 90678 HT 3.42 0.002 0.002 0.1 0.1 0.1 89.3 0.01
MFM-0658-002 90678 HT 3.44 0.000 0.000 0.0 0.0 0.0 89.3 0.00
MFM-0698-002 Q0678 HT 324 0.000 0.002 0.0 0.1 0.0 89.3 0.00
MFM-0698-002 90678 HT 3.61 0.009 0.009 0.2 0.2 02 . 89.3 0.03
MFM-0698-002 90678 HT 3.56 0.017 0.005 05 02 0.3 89.3 0.03
MFM-0698-003 90679 HT 2.85 1.001 0.856 39 29.0 315 84.4 4.92

* MFM-0698-003 90679 HT 2.83 0.661 0.816 226 21.0 21.8 84.4 3.41
MFM-0698-003 90679 HY 2.83 0.816 0.700 28.8 24.7 268 84.4 4.19
MFM-0698-004 90680 HT 2.04 0.354 0.352 124 1.9 124 93.8 0.81
MFM-0698-004 90680 HT 282 0.224 0.325 1.5 115 115 93.8 0.86
MFM-0638-004 90680 HT 3.00 0.352 0317 1.7 105 1.1 93.8 0.84
MFIL-0698-004 90680 HT 1.84 0222 0.247 12.1 13.4 12.8 3.8 0.96
MFM-0698-004 90620 HT 2.05 0.208 0.249 14.5 122 133 93.8 1.00
MFM-0698-004 90680 HT 242 0.341 0.32¢ 14.1 13.6 13.8 93.8 1.04

——

‘1&!78

Stephen A. B; Date
Senior Scientist, X-ray Diffraction

The results are submitted pursuant to RJ Lee Group's current terms and conditions of sale, including the company's standard warranty and limjtation
of iability provisions. No responsibility or Liability is assumed for the manner in which the results are used or interpreted. Unless notified in writing
to retumn the samples covered by this report, RJ Lee Group will store the samples for a period of thirty (30) days before discarding. A shipping

and handling fee will be assessed for the return of any samples.

ALHA Accreditation Certificate Number 460, Monrocville, PA Morcoevilie, PA * San Leandro, CA * Washingtan, DC * £+
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R] LeeGroup, Inc.

330 Hochberg Road  Mounroeville, PA 15146

Voice T4/328-1776 Fax T24/738-1799
s LABORATORY REPORT
Table 3

Boelter & Yates, Inc. REPORT DATE: July 7, 1998

1300 Higgins Road SAMPFLES RECEIVED: June 8,1998

Park Ridge, IL 60068-5772 RJ LEE GROUPJOB NO.: ATHS06333

Attn: Mr, Fred W. Boelter

Phone: (800) 692 - 3127

ANALYSIS: Chrysotile in Floor Tile

METHODS: X-Ray Ditfraction, NIOSH 9000

Masses of Chrysotile :
Weight  for each Diffraction Peak Weight Percent of Chrysotile Weight Percent
Sample Identification of Depoxit (mg/ filter) for each Diffraction Peak Percent Chrysotile

Client L.D. R] Lee Group {mg/filter) 121° 24.4° 12.1° %4 Avg Weight Loss in Bulk
MFM-0698-005 80681 HT 334 0.018 0.020 0.6 0.6 0.6 87.6 0.07
MFM-0698-005 90681 HT 347 0.026 0.015 0.7 0.4 0.6 87.6 0.07
MFM-0898-005 00681 HT 3.53 0.014 0.007 0.4 0.2 03 81.6 0.04
MFM-0698-006 90632 HT 3.54 0.010 0.000 0.2 0.0 0.1 824 0.03
MFM-0698-006 90682 HT 3.38 0.014 0.013 04 0.4 0.4 82.4 0.07
MFM-0698-006 90682 HT 3.38 0.008 0.015 0.3 04 04 824 0.0
MFM-0698-007 90683 HT 2314 0.217 0.225 9.4 8.7 - 8.5 96.5 0.33
MFM-0698-007 $0883 HT 288 0.162 0.205 54 g9 6.2 96.5 0.2¢
MFM0698-007 90683 HT 2.32 0.161 0.175 8.9 7.5 7.2 96.5 025
MFM-0698-008 90684 HT 3.41 0.483 0.438 14.2 129 13.5 822 244

© MFM-0698-008 0684 HT 3.38 0.326 0.370 9.9 11.0 104 822 1.86
MFM-0698-008 0684 HT 3.49 0.542 0.475 15.5 13.6 14.6 82.2 2.59
MFM-0698-009 90685 HT 3.28 0.531 0.483 16.2 14.7 154 78.7 3.13
MFM-0698-008 90685 HT 3.44 0.503 0.454 14.8 14.4 14.5 79.7 284
MFM-0698-009 90635 HT 3.47 0.504 0422 - 146 12.2 134 78.7 2.71

Stephen A. Brown Date
Senior Sclentist, X-ray Diffraction

The results are submitted pursuant to R] Lee Group's current terms and conditions of sale, including the company's standard warranty and limitation
of liability provisions. No responsibility or liability is assumed for the manner in which the results are used or interpreted. Unless notified in writing
to return the samples covered by this report, RJ Lee Group will store the samples for a period of thirty (30) days before discarding. A stupping

and handling fee will be assessed for the return of any samples.

AIHA Accredifation Certificate Number 60, Monroeville, PA Morwoevilie, PA * San Leandro, CA * Washington, DC * H ™
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APPENDIX B

Chain of Custody Forms and Sample Handling Documentation




Boelter & Yates, inc.

Environmental Engineers and Scientists
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Boelter & Yates, inc.

Environmental Engineers and Scientists

Date:_é" L’?ﬂ 1300 Higgins Road, Suite 301
. W Park Ridge, IL 60068-5772
Project No: 5 \ 847/692-4700 * Fax 847/692-3127
194145385
To: /L(-(. Re:

[

N Attn:

s
d Fork Vit snrglon 4 ly_pot i Ty,
wad wg%ﬁm‘ o Aﬁ,/)

P YA g (O BAN ALY

"‘4/ ” (A 4_4 7]
¥

.MWW ﬁ

.Ammmw kD \ 2o -
gt i i w _
amm. NPWAELYY Wm .
Aeind o) ~ UM »Z YNy, M__f e, ~%.
W el & o 2 dn, At .
W T Tt 2 Judid fd) deer, gl on 7ty
el ool o7 Cach Ml ale iy 1 do. T72) =k

: Z < %1 m’ pun JYERyg
Hirvef) Ty ~ Vo of Tile T S Unbel— AT Lfrr s,

; Y
bed A5 T .y ,

s 4 1 g )
Copies: Boel{r & Yates, Inc.

fﬂéézdjg




Boelter & Yates, Inc.

Environmental Engineers and Scientists
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Boelter & Yates, inc.

Environmental Engineers and Scientists
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Boelter & Yates, mnc.

LABORATORY ANALYSIS REQUEST - BULK SAMPLE
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APPENDIX C

Photographs
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Boelter & Yates, inc.’

-Photo 1-

Amtico VAT - AVS 602
Dot Pattern, 1964
Sample #MFM-0698-001

aC|

-Photo 2-

Amtico - Non-Asbestos
Solid Vinyl Flooring, 1967
# Sample #MFM-0698-002




Boelter & Yates, inc.

-Photo 3-

Amtico VAT - AVC 103
Metallic Series, Sparkling
Pearl 1967

¥ Sample #MFM-0698-003

-Photo 4-

Congoieum Aztec - VA-412
Vinyl Asbestos Tile -
1970-1971

Sample #MFM-0698-004



Boelter & Yates, inc.

. -Photo 5-
Congoleum Nairn - VA827
Viny! Asbestos Tile -

-Photo 6-

§ Amtico - Non-Asbestos
Solid Viny! Flooring, 1967
Sample #MFM-0698-006



Boelter & Yates, inc

-Photo 7-

j Congoleum Ventura -

j VA-491

melbest Tile - 1972

& Sample #MFM-0698-007

-Photo 8-

Amtico - AVS 602

Dot Pattern - 1964
Sample #MFM-0698-007




Boelter & Yates, inc.

-Photo 9-

Kentile - Stock Number
Mot Provided

Vinyl Asbestos Tile -

j Year Not Provided
Sample #MFM-0698-002

TINEXPERT-WA19415385.PHO
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APPENDIX D

Certifications

Baelter & Yates, Inc.
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epartment of Public Health

LICENSE, PERMIT, CERTIFICATION, REGISTRATION

The person, firm or

whosa name appeas on this cartificsie hes compled with the

provisions of the Wincis Statutes act/or ries and requistions and is hersby auihorized Vo en-

gage in the activity a8 indicated below.

3| JOHN R. LUMPKIN, M.D.
DIRRCIOR :

oy
MATTHEW

) PROJECT MANAGER
INSPECTOR  AIR SAMPLING PROFESSTONAL

BUSINESS ADDRESS
JIALTERING THIS CERTIRICATE MAY RRSULT IN LEGAL ACTION

THIS LICENSE IS NOT VALID IF YOUR IDPH
REFRESHER COURSE CERTIFICATE IS NOT CURRENT

Printed by Authority of the Stale of Ninois @ 2/9t @

"state of Minols A8537k
pepartment of Public Health

PROJECT MANAGER
INSPECTOR AIR SAMPLING PROFRSSIONA
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