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PARTIAL INSTALLATION
1970 VINTAGE CONGOLEUM VINYL ASBESTOS TILE
RESIDENTIAL BATHROOM

EXECUTIVE SUMMARY
Obijectives

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

Background

The test was performed in a residential bathroom where about one half of the bathroom tile had
been removed as part of the preparations for a fioor tile repair task. The other halif of the
bathroom flooring was original 1870's vintage Congoleum VATs. The residence, located at 225
Fremont Avenue in Seaside Heights, New Jersey, was that of Mr. Don Golemme.'

The test was conducted in an actual residence and therefore is representative of actual
conditions. The testwas conducted to represent the activities of a worker who would be installing
new old stock (N.O.S.) Congoleum vinyl asbestos floor tile (VAT) utilizing pre-1970's techniques.
Sampling was performed to reflect the entire term of the activities required to install the VAT.

The test was performed on May 22, 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 immediate work area was Mr. John Spencer of Environmenta! Profiles,
Inc. in Baltimore, Maryland. This report presents the resuits of the test described herein.

ample 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
(ficc). Subsequent definitive analysis determined there were no asbestos fibers present in any
area or personal sample. Sample results are presented in the accompanying tables.

1

Mr Golemme is employed by the Congoleum Corporation of Mercenvilie, New Jersey.

Boelter &kYitltes, Inc.
N O T E S§
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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)fiiter 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 (Ipm) 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, fracked by Airborne, 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.

Homogeneous Sampling Area

The residence was composed of a number of rooms. While the removal activities were actually
being performed in the bathroom, the adjacent kitchen was the necessary access point to the
bathroom. Consequently, the kitchen (130ft?) and bathroom (about 45ft%) were considered one
homogeneous sampling area (HSA) of about 175f2. The total volume of this homogeneous
sampling area (HSA) was approximately 1,400f°. Access to other parts of the residence were
prohibited by the closing of doors and windows and the establishment of a dual layer critical
barrier between the kitchen and living room.

Average Room Air" Samples
To determine the “average room air” concentration, four (4) random locations were selected in
the bathroom and four (4) random locations were selected in the kitchen. A sampling pump and
cassette was piaced in each of the eight (8) iocations for the duration of the test.

“Background 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"HSA and five outside the residence) following a modified AHERA
Protocol. Three (3) blanks were also reserved. Analysis was performed by transmission electron
microscopy (TEM) following AHERA Protocol.

Prior of conducting the background test, the horizontal surfaces of the bathroom and kitchen were
wetwiped. Since this was an actual residence, utilization of “aggressive leaf biower” techniques
was judged impractical. Consequently, samples were collected under static conditions. This
static collection of samples is what modifies the technique from AHERA.

Boelter & Yates, Inc.
N O T E S
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Air was drawn through a 25mm, conductive cowl cassette with an 0.45 micron mixed celiulose
ester (MCE) fitter for collecting airborne fibers. The cassette was connected to a dedicated Gast
high volume pump. The pump was used to maintain a flow rate of 10 liters per minute (Ipm).

A BGI rotameter was used to calibrate the pumps prior to, during, 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 Airborne, and arrived atthe |

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

Air samples 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 HSA prior to beginning the test. The sample
analysis was performed as described in the Federa!l Register Vol. 52, No. 210, the Asbestos
Hazard Emergency Response Act (AHERA Protocol).

Small 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).

Boelter & Ya't:zs, Inc.
N O T E 8§
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The TEM laboratory reports are presented in Appendix D.

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 analyzed by R. J. Lee Group, Inc. in their Monroevilie,
Pennsylvania laboratory. R. J. Lee is accredited for TEM analysis by the National institute of
Standards and Technology (NIST) under the National Voluntary Laboratory vAccreditation
Program (NVLAP) as Lab #101208. R. J. Lee is also accredited for PCM analysis by the
American Industrial Hygiene Association (AlHA) as Lab #8204.

Video Recording

The entire process was video recorded. A Sony Digital Handycam DCR-TRV11 was used to
record the activities from various vantage points in the bathroom.

Boelter & Yates, Inc.
N O T E S8
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DISCUSSION OF FINDINGS

Residential Setting
Boelter & Yates, Inc.
0O T E S

Testing was performed in an actual bathroom
located in a residence at 225 Fremont Avenue in
Seaside Heights, New Jersey. The bathroom is
an area of about 45ft? (360ft®) with a configuration
as shown in Figure 1,

The bathroom is
located just off the
kitchen of the
residence (see
Figure 2). Figure
3 shows the
residence layout.
Since access to
the bathroom is
through the Figure 1 - Bathroom configuration
kitchen, these two

rooms were
established as the
homogeneous
o sampling area [Bmmm Porch
Figure 2 - View from kitchen to  (HgA),
bathroom South
An airtight critical Bedroom | Hitchen
barrier was constructed of a double tayer of 6 mil Stirs .
polyethylene sheeting to physically separate the Middle
kitthen from the livingroom. One layer was Bedroom | Lving
constructed on the kitchen side and one layer North 3
was constructed on the living room side. Access Bedroom Porch -
to the kitchen was gained through the rear porch.

Figure 3 - Residence configuration and HSA

All other openings such as doors and

windows were closed. The critical barrier is

visible in the view from the bathroom to the . -
kitchen shown in Figure 4.

Background Sampling Results

The bathroom had been the subiject of a test
involving the partial removal of existing tile.
Prior to conducting the partial removal test,
horizontal surfaces in the homogeneous
Figure 4 - View of kitchen from bathroom sampling area were systematically wet wiped.
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Following the cleaning, a series of background samples were analyzed from five (5) area

sampling locations inside the homogeneous sampling area in accordance with a modified AHERA
protocol.

. Boelter & Yates, Inc.
Background samples were collected under “static” conditions with analysis by AHERA TEM in

N O T E 8§
accordance with AHERA Protocol. i

Results of the Pre-Test Background sampling are shown in the foliowing Table !:

Modified AHERA (Static) Method

STATISTICAL AHERA TEM (s/mm?)  NIOSH 7400 PCM (ficc)
FUNCTION - Background for 5/21 - - Background for 5/21 -
AR AATE ST E AR

MAXIMUM 154 0.055
AVERAGE <15.4 0.020
MINIMUM <154 0.006
STAND. DEV. 0.0 0.018
COUNT 5 5

The levels met the AHERA Clearance Criteria of an average of less than seventy structures per
millimeter squared (<70 s/mm?) for the 5 samples analyzed and the homogeneous sampling
areas was considered clean. Results are shown in the spreadsheet presented in Appendix B.

Results 'of the During-Test, Outdoor Area Background sampling are shown in the following
Table H:

STATISTICAL NIOSH 7402 TEM (asbestos ficc) NIOSH 7400 PCM (total ficc)

FUNCTION - Background on 5/22PM - - Background on 5/22 PM -
MAXIMUM 0 <0.011
AVERAGE [ <0.011
MINIMUM 0 <0.011
STAND. DEV. 0.0 0.0
COUNT 5 5

The results indicate that roof removal
activities across the street (see Figure 5) did
not adversely impact on the outdoor air quality
around the residence where testing was being
performed. Consequently, the outdoor air
was not an influencing factor in the indoor
tests. Results are shown in the spreadsheet
presented in Appendix B.

Figure 5 - Roof removal activities across the street.
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Existing Congoleum VAT

The existing bathroom tile, part of which had
been removed in an earlier test, is shown with
its corresponding bulk sample in Figure 6. The
tile is found in a 1872 Congoleum Corporation
pattern book as 12" x 12" Supertile “Libra” VAT
with stock number VA-838. A copy of the page
from the pattern book is shown in Appendix E.

oelter & Yates, Inc.
O T E S

The bathroom was added to the residence in
1972. The 1972 vintage of the tile is consistent
with the date of construction of this bathroom.

The tile was bulk sampled (i.d. MFM-0502-401) yn

and analyzed. The asbestos content of the Figure 6 - Existing bathroom Congoleum VAT.
Libra VAT was determined to be 0.0%

chrysotile. The vinyl baseboard was also bulk sampled (i.d. MFM-0502-404) and analyzed. The
asbestos content of the baseboard was determined to be 0.0% chrysotile. Additionally, bulk
samples were analyzed of the mastics for both the VAT (i.d. MFM-0502-402M) and baseboard
(i.d. MFM-0502-405M). The asbestos content of both mastics were determined to be 0.0%
chrysotile. See Appendix E for bulk sample data.

Congoleum VAT Used for Installation

About thirty (30) tiles of two (2) different Congoleum Corporation patterns were available for the
partial installation testing. These tiles are the same tiles which were used in a tile installation test
performed in the isolation test chamber on May 14, 2002.

The numbers of different tiles available for the
testing are listed below:

7 tiles - 12x12 1972 White Ventura VAT

1 tile - 12x12 1872 Brown Ventura VAT

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

One style (See Figure 7) is known as
Congoleum Aztec with stock number VA-412.
This particular tile is a 1970 to 1971 vintage
12"x 12" viny! asbestos tile. It is orange with a
star pattern. This tile had been previously bulk
sampled (i.d. MFM-0698-004) and analyzed?.
.(Ti-gtee r;si?‘:fjmfoczr;te%t. ogéhec}ﬁ_zytsﬁ"\e/é.r VSVZZ Figure 7 - Congoleum Aztec vinyl asbestos tile.

Appendix E for bulk sample data.

2 Referto Boelter & Yates repor: entitled, *"ASBESTOS CONTENT OF FLOOR TILES", dated July 17.
1988. Project #1941A-5385
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A second style (See Figure 8) 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 pattem
and there were three different colors provided.
This tile had been previously bulk sampled (j.d.
MFM-0698-007) and analyzed®. The asbestos
content of the Ventura VAT was determined to
ce 0.0% chrysotile. See Appendix E for bulk
sample data.

Tle Installation Test

The particular test being performed was the
installation of tile as wouid be typical for a repair
activity. An approximately 25ft° area of the
original Congoleum VAT as shown in Figure 9
was previously removed by Mr. Wynder. This
same area would be subject to a partial
instaliation task.

During the test, there was no deliberate air
movement into or out of the residence. No doors
or windows were opened during the testing nor
was any mechanical ventilation operated before,
during or after any of the test cycles. Since this
is an actual residence, however, it is likely that
there is a natural ventilation rate due to building
envelop leakage. This would represent an actual
exposure while performing the tasks.

Mr. Scott Wynder, the professional flooring installer, was asked to perform the activities using

typical pre-1870's techniques, tools and methods.

Personal and average room air samplers were started prior to beginning the testing. The
samplers were stopped after completion of the testing. The samplers were operated for the
period of time indicated. During the test cycle, no one left or entered the homogeneous sampling

area.

3

"7 1998, Project #1941A-5385

Figure 9 - Area prepared for partial installation

M ociter & Yates, Inc.

O T E 8§

Refer to Boelter & Yates report entitled, “ASBESTOS CONTENT OF FLOOR TILES”, dated July 17,
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During the sampling event, similar procedures were followed as described in Table Ii:

TABLE Il - SEQUENCE
STEP ACTIVITY PHOTO Boelter & Yates, Inc.
1 Prepare and stage tools and tiles N O T E S8
2 Trowe! on the adhesive Figure 10
3 Allow mastic to “tack up”
4 Lay whole tiles
5 Measure cut and lay partial tiles Figure 11
6 Replace fixtures Figure 12
7 Clean tools and clean debris

The first step in the installation of tile is the
troweling of adhesive (Armstrong S-750
Premium Floor Tile Adhesive). Once the
adhesive has been applied, it is allowed to
“tack up” (Figure 10). The length of time this
takes varies on conditions such as
temperature and humidity. Since no other
activities can be performed in the room while
the adhesive is tacking up, a professional
instalier tries to time this period to coincide
with a break or lunch.

Figure 10 - Adhesive “tacking up”.

When the adhesive is ready, the instaliation of
whole tiles begins off of the existing line of tiles.

Figure 11 - Laying whole tiles. Tile cutter is near his feet.

After the whole tiles have been laid,
measurements and cuts would be made to
finish the instaliation. Straight cuts were
made using a vintage tile cutter shown in
Figure 11. Cuts around the waste line were
made with a utility knife.

i I Figure 12 shows the mosaic of tile patterns
Figure 12 - Completed partial installation. which resulted from completion of the partial
o installation task.
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Sampling Results During Test

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

is shown in the following table:

STATISTICAL 5/22/01 - PCM Tota! ficc by NIOSH 7400 -
FUNCTION - Porsonal Samples - - Average Room Air -
AERERNRAT AR ES
MAXIMUM 0.015 0.024
AVERAGE 0.015 0.018
MINIMUM 0.015 0.010
STAND. DEV. 0.000 0.004
COUNT 2 8

All sample results indicate that while there were some total fiber concentrations as detected by
PCM NIOSH 7400, there were 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

5/22/01 - TEM Asbestos ficc by NIOSH 7402

- Parsonal Samples - - Average Room Air-
0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

2

Average (TWA) Permissible Exposure Limit of 0.1 ficc.

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

the Appendix A.

8

015 ==

Concentration (Total f/cc) by PCM

Congolaum

02 Test #3 — Partial Install - Bath

0.2

-=0.1

Personal 8-hr TWA by PCM

Personal 8-hr TWA by TEM

Concentration (asbestos f/cc) by TEM

Boelter & Yates, Inc.
O T E S
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g CONCLUSIONS
~ An approximately 26 square foot area was identified for repair and installation in the bathroom o
% of an actual residence while testing for the fiber release from 1970's vintage Congoleum Boelter & Yates, Inc.
h Corporation vinyl asbestos tile (VAT). The entire installation process was demonstrated N o T E s
- including preparing the surface, froweling the adhesive, as well as cutting and laying the tile. 7
- Eight (8) room air samples and two (2) long term personal samples were collected during the

wd process during each test. The process as tested took slightly less than 3 hours to perform.
= All sample results show the total airborne concentrations of total fibers to be well below the
"ﬂ current OSHA 8-hr Time Weighted Average (TWA) Permissible Exposure Limit (PEL) of 0.1 f/cc.

Furthermore, all samples showed zero (0) asbestos fibers when analyzed by definitive analytical

techniques.

0.0 ..J

Respectfully submitted,

. >
H 4
| ST

BOELTER & YATES, INC.

!
N :

o Frederick W. Boelter, CIH, PE

Reviewed by,

I

John W. Spencer, CIH, CSP

Enclosures




L

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
and
DURING-TEST OUTDOOR AREA RESULTS
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APPENDIX C

NIOSH 7400 PCM Laboratory Reports
and
NIOSH 7402 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 31, 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.: ATH205290
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 > Sum in length , >
0.25ium 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, volﬁme, area analyzed,
asbestos fiber counts (fg), analytical sensitivity, concentration of asbestos in fibers per
cubic centimeters (f/cc), Total Fibers (Fg), and Fiber Ratio (f5/Fs).

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 (ATHA). 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 « Washington, DC e Pasco, WA
www.rilg.com



http://www.rilg.com

pm -

— e, —r———
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Mr. Boelter
Page 2
ATH205290
May 31, 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,
berly A. Allison

Manager - TEM Analysis
KAA/sIb

Enclosures —
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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 28, 2002

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

1300 Higgins Road

Suite 301

Park Ridge, I 60068-5772

RE: TEM Asbestos Results for Samples as Shown on the Test Report
RJ Lee Group Job No. : ATH205277
Client Purchase Order No.: 1941A-7237

Dear Mr. Boelter :

Enclosed are the resnlts 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.

" Copies of the count sheets are presented in Appendix A. Each count sheet contains sample informatio

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 RT 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.

Ay

rly A. AlliSon
Manager-TEM Analysis

KAA/slb
Baclosures
*Received 8 samples

ery tpuly yours,

Monroeville, PA o San Leandro, CA o Washington, DG, ¢ Pasco, WA . .

feomm
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Client Name Boelter & Yates, Inc.

RJ LeeGroup , Inc
Count Sheet

Project Number ATH205277 RJL QA Number HQ20698
RIL Sample # 0127654HT Grid Openings 7
Client Sample # 2-BGD-TEM-01 Total Asbestos 0
Microscope 2000 FX Total Non-Asbestos 0
Accelerating Volt 120 Kv Filter CE 385 mm?
Magnification 21000X Volume 1200.0 Liters
Analyst JPM Grid Opening Area  0.0093 mm?2
EDS Disk ,
Structure Amphibole

Field Fiber <5pm 25pm  Type Morph EDS Photo SAED Type Comment

1 0 NSD

2 0 NSD

3 0 NSD

4 0 NSD

5 0 NSD

6 0 NSD

7 0 NSD

NSD - No Structures Detected

Page: 1 of 1
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Client Name Boelter & Yates, Inc.

RJ LeeGroup ,Inc
Count Sheet

Project Number ATH205277 RJL QA Number HQ20698
RJL Sample # 0127655HT Grid Openings 7
Client Sample # 2-BGD-TEM-02 Total Asbestos 0
Microscope 2000 FX Total Non-Asbestos 0
Accelerating Volt 120 Kv Filter CE 385 mm?
Magnification 21000X Volume 1220.0 Liters
Analyst IPM Grid Opening Area  0.0093 mm?2
EDS Disk
Structure Amphibole

Field Fiber <Spm 25um  Type Morph EDS Photo SAED Type Comment

1 0 NSD '

2 0 NSD

3 0 NSD

4 0 NSD

5 0 NSD

6 0 NSD

7 0 NSD

NSD - No Structures Detected

Page: 1 of 1
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RJ LeeGroup , Inc
Count Sheet

Client Name Boelter & Yates, Inc.

Project Number ATH205277 RJL QA Number HQ20698
RJL Sample # 0127656HT Grid Openings 7
Client Sample # 2-BGD-TEM-03 Total Asbestos 0
Microscope 2000 FX Total Non-Asbestos 0
Accelerating Volt 120 Kv Filter CE 385 mm?
Magnification 21000X Volume 1230.0 Liters
Analyst JPM Grid Opening Area  0.0093 mm?
EDS Disk
Structure Amphibole

Field Fiber <5um 25pum  Type Morph EDS Photo  SAED Type Comment

i 0 NSD

2 0 NSD

3 0 NSD

4 0 NSD

5 0 NSD

6 0 NSD

7 0 NSD

NSD - No Structures Detected

Page: 1 of 1
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RJ LeeGroup ,Inc
Count Sheet

Client Name Boelter & Yates, Inc.

Project Number ATH205277 RJL QA Number HQ20698
RJL Sample # 0127657HT Grid Openings 7
Client Sample # 2-BGD-TEM-04 Total Asbestos 1
Microscope 2000 FX Total Non-Asbestos 0
Accelerating Volt 120 Kv Filter CE 385 mm?
Magnification 21000X Volume 1220.0 Liters
Analyst JPM Grid Opening Area  0.0093 mm?
EDS Disk
Structure Amphibole

Field Fiber <5um 25pm  Type Morph EDS Photo SAED Type Comment

1 0 NSD

2 0 NSD

3 0 NSD

4 0 NSD

5 0 NSD

6 0 NSD

7 1 X Chrysotile X

NSD - No Structures Detected

Page: L of 1



RJ LeeGroup ,Inc
E Count Sheet

' Client Name Boelter & Yates, Inc.
__ Project Number ATH205277 RJL QA Number HQ20698
] RJL Sample # 0127658HT Grid Openings 7
.J Client Sample # 2-BGD-TEM-05 Total Asbestos 0
Microscope 2000 FX Total Non-Asbestos 0
'1 Accelerating Volt 120 Kv Filter CE 385 mm2
Magnification 21000X Volume 1230.0 Liters
Analyst IPM Grid Opening Area  0.0093 mm?
- EDS Disk
J Structure Amphibole
Field Fiber <Sum 25pm  Type Morph EDS Photo SAED Type Comment
1 1 0 NSD
T2 0 NSD
T3 0 NSD
. 4 0 NSD
Tos o NSD
3 6 0 NSD
7 0 NSD
]
"
3
i
J
¥

NSD - No Structures Detected Page: 1 of 1
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Certifications

Boelter & Yates, Inc.
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State of lllinois A 8537k

R

Department of Public Health

The person, finn of corporation whoss nama appears on this certificate has complied with the

provisions of the Miois Statutes and/or rules and reguistions and is hereby authorized 0 en-

S{ gage n the activity 23 indicated below.

3| JOHN R. LUMPKIN, M.D. esued under the authorky of
- The State of linois

3| DIRECTOR ) Depariment of Public Health

WIS | oai8] 100043 |
MATTHEW

MEYER

MANAGEMENT PLANNER
PROJECT MANAGER
INSPECTOR AIR SAMPLING PROFESSIONAL

BUSINESS ADDRESS

JALTERING THIS CERTIFICATE MAY RESULT IN LEGAL ACTION

8 MATTHEW MEYER

: 620 § STONE AVENUE

LAGRANGE IL 80525

THIS LICENEE IS NOT VALID IP YOUR IDPH

RRFRESHRR COURSE CERTIFICATE IS NOT CURRENT
Printed by Authorly of the Siate of Srois @ 2/91 @

Stateof lllinols A3537k
Department of Public Health
CERTIFICA

ik , a1
MATTHEW SR ¢
" <gEs PLANNE
"R YANAGRMENT

PROJECT MANAGER
INSPECTOR AIR SAMPLING PROFRSSIONA
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Boelter & Yates, inc.

-Photo 1-
sy Amtico VAT - AVS 602
=4 Dot Pattern, 1964

-Photo 2-

Amtico - Non-Asbeastos
| Solid Vinyl Flooring, 1967
] Sample #MFM-0698-002




Boelter & Yates, nc.

o -Photo 3-

¥ Amtico VAT - AVC 103
E Metallic Series, Sparkling
E: Pearl 1967

Sample #MFM-0698-003

-Photo 4-

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

l Sample #MFM-0698-004




Boelter & Yates, inc.

-Photo 5-

E Congoleum WNairn - VA827
2 Vinyl Asbestos Tile -

¥ 1967-1969
MFM-0698-005

« -Photo 6- :
Amtico - Non-Asbesto
Solid Vinyl Flooring, 1967
k Sample #MFM-0658-006




Boelter & Yates, inc

. -Photo 7-
2 Congoleum Ventura -
& VA-491
Vinylbest Tile - 1972
Sample #MFM-0698-007

-Photo 8-

 Amtico - AVS 602

Dot Pattern - 1964
Sample #MFM-0698-007



Boelter & Yates, e

-Photo 9-

Kentile - Stock Number
Not Provided

R Vinyl Asbestos Tile -

k Year Not Provided

l Sample #MFM-0698-009

B 79B\EXPERT-W\19415388.PHO
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Boelter & Yates

environmental engineers and scientists

ASBESTOS CONTENT OF FLOOR TILES
CONGOLEUM LITIGATION RELATED

Prepared for:

Segal, McCambridge, Singer & Mahoney

Prepared by:

Fred W. Boelter, CiH, PE

July 17, 1998
Project #1941A-53856

Boelter & Yates, Inc.

1300 Higgins Road
Suite 301

Park Ridge, Illinois
60068-5772

847/ 692-4700

Fax
847/ 692-3127
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ASBESTOS CONTENT OF FLOOR TILES
CONGOLEUM LITIGATION RELATED

EXECUTIVE SUMMARY
Objecti

The purpose of the study was to determine, with a 95% degree of confidence, the
percentage of asbestos content in a selection of nine (3) older floor tiles.

Background

The study was pe'rformed using intac;c floor tiles which were provided to the author. The
study was conducted from June 4, 1998 through July 2, 1998. This report presents the
results of the study described herein.

Sample Results

All floor tile samples were analyzed for asbestos with results reported at the >95%
confidence level. Four (4) tiles did not have any asbestos, two (2) tiles had less than one
percent (<1%) asbestos, and three (3) tiles had greater than one percent (> 1%)
asbestos. Sample results are presented in the accompanying tables.

Boelter & Yates, Inc.
N O T E s
Y
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. Asbestos Content of Floor Tiles PRIVEEGED AND CONFIDENTIAL

Congoleum Litigation Related
Project #1941A-5385 .
Page 2

Bulk Sample Preparation

Floor tile samples were received from Mr. William Mahoney of Segal, McCambridge, Singer
& Mahoney via Federal Express.! Some of the floor tiles were noted to have broken or
cracked in transit.

As received, the tiles were identified by manufacturer on the reverse side. The floor tiles
were scored and split in half. One half was retained and one half was logged for shipment
to the laboratory. Notes prepared by Mr. Matt Meyer of Boelter & Yates are presented in
Appendix B.

The samples were sealed, labeled and shipped via UPS Overnight? to the laboratory for
analysis.

Laboratory Preparation of Samples

The tiles were prepared by the Chatfield method. Approximately one (1) gram of each
sample was used for preparation. Samples were first ashed at $50°C and digested in
0.5N hydrochloric acid. The residue was then suspended in methanol and re-deposited
onto a 47mm 0.4 micrometer (um) pore size polycarbonate filter. A portion of the filter
with residue was then analyzed by various methods.

Asbestos Analysis by PLM

A portion of the residue was analyzed by polarized light microscopy (PLM) per EPA/600/R-
93/116 point count method. The results of these analyses are presented in Table 1 in
Appendix B.

Asbestos Analysis by XRD

The PLM analysis indicated the presence of carbonates and required further acid digestion
for the X-Ray Diffraction (XRD) analyses. A portion of the residue analyzed by PLM was
re-digested and re-deposited onto another polycarbonate filter. A modified NIOSH 9000
methad was used for XRD analysis. Approximately 3 milligrams of this residue was then
suspended in methanol and deposited onto a 0.45um pore size 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 beta were used for quantitative analysis. The diffraction
peak intensities were then compared to NBS 1866 Standard Reference Chrysotile
specimens prepared 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.

Tracking Number 804008703812; Shipped on 5/27/98.
Tracking Number 1Z17W6120140217784; Shipped on 6/4/98

Boelter & Yates, Inc.

N O T E s
\{



.Asbestos Content of Floor Tiles e oh oaoT
Congoleum Litigation Related

Project #1941A-5385

Page 3

Confidence Intervals

To achieve a 95% confidence level, three to six specimens were prepared of each sample

and analyzed as above. Initially, three (3) specimens from each sample were prepared and  Boelter & Yates, Inc.
analyzed by X-ray diffraction. Upper and lower 95% confidence levels were then N O T E s
calculated using the following formula: v

Xtz

s

where,

Jn = number of values
z = *T" test coefficient

o = standard deviation

X = mean value

Further analyses were deemed necessary for two samples: MFM-0698-002 and MFM-
0698-004. Thus, three more specimens were prepared and analyzed for each of these
samples. A 95% confidence level was then re-calculated for each re-analyzed sample.

The results are presented in the Discussion Section of this report. Laboratory results
sheets are attached in Appendix A.

Laboratory 2 fitati

The samples were shipped to R. J. Lee Group, Inc. who performed the analyses 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.
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Asbestos Content of Floor Tiles - w
Congoleum Litigation Related
. Project #1941A-5385
Page 4
DISCUSSION OF FINDINGS
Boelter & Yates, Inc.
Nine (9) floor tiles were provided to Boelter & Yates, Inc. for analysis to determine N O 3 E S

asbestos content. Information concerning the floor tile manufacturer, stock number, year
of manufacture, and a description was provided on a label on the back side of each floor
tile. This information was not provided to the laboratory. The floor tile descriptions and

the samples submi_tted for analysis are shown in the following table:

Amtico VAT 1964 | AVS 602 9x9x1/16 Dot Pattern | Off white w/ | MFM-0698-
VAT light & dark 1001
brown spots
Amtico 1967 Non- 9x9x1/16 Solid vinyl Off white w/ | MFM-0698-
Asbestos lflooring yellow, pink ]002
& blue
streaks
Amtico VAT 1967 AVC 103 9x9x1/16 Metallic Off white w/ | MFM-0698-
Series, gold & silver |003
Sparkling sparkies
Pearl
Congoleum '1970-1971 { VA-412 12x12 Vinyl Orange w/ MFM-0698-
Aztec asbestos tile [|star pattem (004
angoleum 1967-1969 | VA-827 12x12 Vinyl Grey w/ MFM-0698-
Nairn asbestos tile [white _joos
splotches &
rectangle
pattern
Amtico 1867 Non- 9x9x1/16 Solid vinyl | Off white w/ | MFM-0698-~
Asbestos flooring yeliow, pink }006
& blue
streaks
Congoleum 1972 VA-481 12x12 Vinylbest Tile | White & gald | MFM-0698-
Ventura w/ hexagonal {007
pattern
Amtico 1964 AVS 602 Sx9x1/16 Dot Pattern | Off-white w/ | MFM-0698-
- light & dark (008
- brown spots
Kentile not not provided 12x12 Vinyl Grey mottled | MFM-0698-
provided asbestos tile |pattern 008




. Asbestos Content of Floor Tiles T AT T
Congoleum Litigation Related
Project #1941A-5385
Page b
Labo Analvtical Resul
The floor tiles submitted and the results of laboratory analysis are shown in the following e
table: Boelter & Yates, Inc.
N O T E S
v
1 Amtico VAT | 1964 Vinyl asbestos 001 Yes 1.8
. tile .
2 Amtico 1967 Non-Asbestos 002 No 0.0
3 Amtico VAT | 1967 Vinyl asbestos 003 No 0.4
. tite
4 Congoleum 1970- | Viny! asbestos 004 No 0.02
Aztec 1971 tile
5 Congoleum 1967- Viny! asbestos 005 No 0.0
Naim 1968 tile
6 Amtico 1967 Non-Asbestos 006 1 No 0.0
7 | Congoleum 1972 Vinylbest tile 007 No 0.0
Ventura
8 Amtico 1964 Vinyl asbestos 008 Yes 4.7
tile
9 Kentile not Vinyl asbestos 008 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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Congoleum Litigation Related
Project #1941A-6385
Page 6 -

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 85%
degree of confidence in the analytical resuits, each sample was analyzed by the laboratory
three to six times. Resuits of analysis identified the following:

. No asbestos was detected in four of the floor tile samples. One of these non-
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.

ReSfufully submitted,

Frederick W. Boelter, CIH, PE
Reviewed by,

s

Gary N. Crawford, CIH

Enclosures

EXPERT-WA18416345\19416385.VAT
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R] 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 results are
presented 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 presented 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 pm 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 prepared 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 (j1g) 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 Tables 2 and 3.

Sincerely,

Boyd Clark

Technical Manager X-ray Diffraction
Enclosures

Monroeville, PA ¢ San Leandro, CA « Washington, DC * Houston, TX e Richland, WA
www.tjig.com
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R] Lee Group, Inc.

350 Hochberg Road ‘The Materials Characterization Specialists
" Monroeville, PA 15146
Tel: (724) 325-1776
Fax: (724) 733-1799

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: ATHB806333
Customer Purchase Order Number: Fred Boelter

Dear Mr. Boelter: .

As per your request, the samples were point-counted by polarized light microscopy (PLM). The samples were .
low-temperature-ashed, treated with hydrochloric acid to remove any carbonates, and were ground in a mortar
and pestie. 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 2 grid of points on 1-mm squares on the mounts. This eliminated any bias in the counting
and provides a systematic sélection of points. The results are as follows:

Table 1

Client # RJ Lee Group # Weight Loss, % % Chrysotile
1 906TTHT 715 1.8
2 90678HT 87.2 0.0
3 90679HT 833 04
4 90680HT 91.5 0.02
5 Q0681HT 873 00
6 90682HT 829 0.0
7 90683HT 959 0.0
8 90684HT 522 4.7
9 90685HT 528 40

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 FLM). RJ Lee
Grgupf:&ldonrocvxne laboratory is accredited by the American Industrial Hygiene Association for asbestos, silica
and m S. " :

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 retum the samples covered
by this report, RY 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,

_,(IL: ‘U ’ NareS
William H. Powers 0
Manager, Bulk Materials Analysis
WHP/hg

Monroeville, PA « San Leandro, CA e Washington, DC e Houston, TX  Richland, WA
www.tjlg.com
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350 Hochberg Road Monroeville, PA 15146

Voice 724/525-1776 Fax 724/733-17%9
LABORATORY REPORT

) Table 2
3
<4 Boclter & Yates, Inc. REPORT DATE: July 7, 1998
1300 Higgins Road SAMPLES RECEIVED: June 8,1998
H} Park Ridge, IL 60068-5772 RYLEEGROUPJOB NO: ATHS06333
j Attre Mr., Fred W, Boelter
" Phone: (800) 692 - $127
:‘3 .
ANALYSIS: Chuypotile in Floor Tile _
- METHODS: ‘X-Rly Diffraction, NIOSH 9000
3 _
Masses of ’ .
- _ Weight  foreach DiffractionPesk  Weight Percent of Chrysotile Weight Percent
é Sample Identification of Deposit {mg/filter) for each Diffraction Peak Percent Chrysotile
Client LD. RlLeeGrowp _(mg/filter)  121° 244 121° 244" Avg  WeightLoss  inBulk
i MFRM-0698-001 Q0677 HT 3.15 0.824 0.885 26.2 284 27.3 874 345
MFAM-0688-001 0677 HT 2.85 0814 0.823 285 288 28.7 874 363
MEM-0698-001 90677 HT 296 0783 0.851 264 287 216 87.4 348
MFM-0698-002 90678 HT 3.30 0.006 0.006 0.2 02 0.2 88.3 0.02
MFM-0598-002 90678 HT 342 0.002 0.002 0.1 0.1 0.1 89.3 0.01
MFM-0698-002 90678 HT 344 0.000 0.000 0.0 0.0 0.0 88.3 0.00
MFM-0698-002 90678 HT 324 0.000 0.003 0.0 0.1 0.0 89.3 0.00
MFM-0508-002 90678 HT 3.61 0.009 0.009 02 0.2 0.2 89.3 0.03
MFM-0698-002 90678 HT 3.5 0.017 0.005 05 02 03 80.3 0.03
MFMO0698003 90678 HT 295 1,001 0.856 336 200 315 B84.4 4.92
MFM-0698-003 90679 HT 293 0.661 0.616 226 210 218 844 3.41
____MFM0698-003 90678 HT 2.83 0.816 0.700 288 247 268 844 419
Y MFM-DE98-004 90680 HT 2.94 0.364 0.352 124 118 121 83.8 0.91
. MFM0G98004 90680 HT 262 0.324 0325 145 115 115 93.8 0.85
“ MFM-0598-004 90680 HT 3.00 0.352 0.317 11.7 105 11.1 83.8 0.84
MFM-0698-004 90680 HT 1.84 0.222 0247 121 134 12.8 938 0.96
< MFM-0658-004 90680 HT 2.05 0.298 0.249 14.5 122 133 938 1.00
MFM-0698-004 90680 HT 242 0.341 0329 141 136 138 838 1.04

L RS

S04 1h[9e

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 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 di ing. A shippi

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

AlHA Amdjntioln‘ Certificate Number 460, Monroeville, PA Moxroevilie, PA ¢ San Leandro, CA * Washington, DC ¢ Houston, TX
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RJ LeeGroup, Inc.

i . 350 Hochiberg Road  Monroerille, PA 15146
NG _ Volce 74/325-1776 EexT24/733-1799
LABORATORY REPORT
i Table 3
i
Boelter & Yates, Inc. REPORT DATE: July 7,1998
~, 1300 Higgins Road SAMPLES RECEIVED: June 8,1998
i Park Ridge, Il 60068-5772 RJLEEGROUP JOB NO.:  ATHBS06333
" Attn: M. Fred W, Boelter
Phone: (800) 692 - $127
o -
ANALYSIS: Chrysotile in Floor Tile :
“’} METHODS: X-Ray Diffraction, NIOSH 9000
‘
L
‘Masses of Chrysotile
- Weight  for each Diffraction Peak Weight Percent of Chsysotile Weight Percent
. Sample Identification of Deposit {mg/filter) for each Diffraction Peak Percent Chrysotile
Client LD. RlleeGroup __ (mg/filter)  121° %4 121°  244°  Avg  WeightLoss inBulk
i MFM-0698-005 90681 HT 334 0.019 0.020 06 0.6 0.6 87.6 0.07
i MFM-0598-005 90681 HT 3.47 0.026 0.015 0.7 0.4 0.6 87.6 0.07
MFM-0698-005 90681 HT 3.53 0.014 0.007 04 0.2 0.3 87.6 0.04
MFM-0698-006 90682 HT 3.64 0.010 0.000 03 0.0 0.1 824 ’ 0.03
© MFM-0698-006 80682 HT 3.38 0.014 0.013 04 04 04 824 0.07
L MFM-0698-006 90682 HT 3.38 0.008 0.015 0.3 0.4 04 824 0.06
MFM-0698-007 90683 HT 231 0217 0225 9.4 8.7 - 8.5 6.5 033
MFM-0698-007 90683 HT 298 0.162 0.205 54 6.9 6.2 96.5 0.21
MPM-0698-007 90683 HT 2.32 0.161 0.175 6.9 75 7.2 96.5 0.25
MFM-0688-008 90684 HT 3.41 0.483 0.439 142 129 13.5 822 2.41
MFM-0598-008 90684 HT 3.38 0.336 0.370 8.9 11.0 104 82.2 1.86
MFM-0698-008 00684 HT 3.49 0.542 0.475 15.5 13.6 14.6 82.2 2.59
MFM-0698-009 90685 HT 328 0.531 0483 16.2 14.7 154 78.7 3.13
_.  MFM-0698-009 80685 HT .44 0.503 0.494 146 4.4 14.5 797 2.84

MFM-0698-009 $0685 HT 3.47 0.504 0422 - 14.6 122 134 78.7 7

'E | %_A_@g _"Jllie

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

The results are submitted pursuant to R] Lee Group's current terms and conditions of sale, induding 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, R} 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.

AIHA Accreditation Certificate Number 460, Monroeville, PA Moquoevilie, PA ¥ San Leandro, CA * Washington, DC * Houston, TX




APPENDIX B

Chain of Custody Forms and Sample Handling Documentation

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

Photographs

Boelter & Yates, In
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APPENDIX E

PLM Bulk Sample




JOSULVHINVISHUOJAUYSSOIIL0Z0 . -ON 90UBNbIGw "918 ‘Z0 ‘10 HEIA = |G WYIWOW = $O ‘(S]epIY; 19|dwins) TWY :9j81wexg Q) Bdweg,
suny/Neq *9)qUj}9J-UOU B18 00JDI9Y3 PUS 0GBIIUIND-UOU BIE DO B MOIQ SIAWRS *WBPUSHSP BWN|OA 51 Pue SPAY
:Augdwod 001/813q1} 01 $] UOJIBIUIZUDD SAREIUIAD J5IAMO0] BYI SILNSSE PoyIdw YL UCREIRURND jO W] ~ DO
4@ A301910Q¥] 1 PIAPIOY “PRIOU DSMIBYIO 383IUN JANY JIW NB'O WWSZ §) Pasn sipaw Buydwes 310N
"JE.&Z-M "“ﬁkﬂﬂu J0)exdssy uodeg nsa
. . AUNG G PAERs  GIS Bukjund 4v pIsMOd  Ndvd Srgercls  ORID d
“Ag penasoy *4q pausinbuyay sy poyddng g oy N0 30 *or3 ung 43 .um..n“w z..__w
lerowsy Way Wy N0 VO W pisy wa o proy Beg ops
L1 /8380 Nﬁ.... ArA ] sungjneg ’ d piucD epreut 04 uoysININg x3 puncBydeg aos
Ausdwo)d sAusdwo) uopeseday 84S 34 ASSW MSH  WH  IsluoULIAL; 3 AN3 idsey Oukipnd 4y 714
77 pane0sy Poysinbuysy
7/
‘S310N
PPENE s -7 | — | — 2l ~W71-999-2
S Y AL, (B e | — | — 2] P
ZI TV I _— | — H -
Ve[ (00T | %2 |99 3oL 3%
RZJQO 0ol | 22( | 90L| #9LIT %9
UETNQOI | o] | 2720 | SO TaLl| <@
vzeingtol | 0ol | 22/ gool] oLl cv
2 ezl Qglloel | @2 [ oopl| ooL(]| [o-WTL-d59-Z
[CES/2] {wwry
[{F1313}] vy ey
{8302 yuwq} Ao W3g) (4503 yuIG) swnjop Moy moly (seinujw)
sdsieqyy l $ {;warsieqid) VO swinieseqig 810t (L2 L] sy jejop E euyy Uns «"ON Qi ojdwes
g 83y pjoid enonein Wit 831y UOIDT}|0D) INYI AR ( } W34 o A m ) S_ww *G3HIND3Y SISATVYNY VAVA TVIILATYNY
e
T T = WITOA=2
! ZI A
SAVY It
y 59
4%
¢ U
. ” - r4e;
A ) r L. ¥
— [ Zaca e - LY - -
2FFAL T T SN = e (P [0 - WAL =qg9 -
3dAL IdAL .
H041VHldsS3y ALIALLOY NOILVI0T HO "ON SS OGNV AWVN HIXHOM FTdNVS ‘'ON QI 3TdNVS

s g 2w

i, i

_ail .M,N:,uo!.l. a_mmn_ )

R [

¢ A8 GIZATYNY

e
\J\JN\\\

‘A8 031031100
HS AQOLSND 40 NIVHO/V.LVA SISATYNY FTJWYS Hiv

%

ﬁ... - PRt

HHB8 JWIL ONNOHVYNYNL

@ HHYZ UHZL
“JZ2L = IPbL]_ :'ON 103roud

—20-[z2-5

LI IEE R g C LAV AT ST e e

SDIRA B 101100d

@

‘dlva

WL




