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Gasket Fabrication II:
A Work Practice Study

September 18, 2006

William E. Longo, Ph.D., Richard Hatfield, and Mike Mount, CIH

- Protocol
ECL SET-UP
A. Study is to be performed in the exposure characterization lab (ECL)

constructed using negative airflow asbestos abatement technology. The
size of the ECL is approximately 15’ x 20’ x 8. The ECL will be
decontaminated before the study.

Air exchange inside the ECL will be approximately 200 cubic feet per
minute as measured at 10’ (in middle of 12’ ID duct) from the air exhaust
of the HEPA filter negative air machine.

Tyndall lighting setup in general accordance with the methods described
in D.T. Chambers, “Asbhestos”, John Wiley & Sons, 6, 193, 1983 and the
Environmental Protection Agency SOP, EPA-Libby-02, Revision #1,
March 2001. The lighting source consisted of three high intensity light
(750 watts ellipsoidal pyrex lens, 219K candle power, 8 degree beam
angle) located on each side of the worktable at a height of approximately
5.5 feet from the floor and 7 feet from the work activity.

. Two video cameras (Sony Handcam, Model TRV99) will be used in this

study. '

BACKGROUND AIR SAMPLES

A.
B.

Adjust and calibrate high volume area pumps to approximately 10.0 liters
per minute.

Setup five area air samples inside the ECL. Use 25mm air cassettes
containing 0.8 micron pore size mixed cellulose ester (MCE) filters with a
5.0 micron backing pad. ‘



C. Locate the background air samples in each quadrant of the ECL at a
height of 5.5 feet from the floor and a dlstance of approximately six feet
from the work activity. '

WORK PRACTICE STUDY

For this study Garlock style 900 (1/16" thick) will be used. One 11" flange
(outside diameter, 6” inside diameter) with eight bolt holes will also be utilized
in this study. This is the same flange used in MAS Gasket Fabrication Study |
as well as MVA'’s study. The flange was returned to MAS from MVA pnor to
the study. The investigator will use a ball peen hammer to fabricate six
gaskets from approximately one foot square sheets. After the first four
gaskets are fabricated, the investigator will exchange both the area and
personal air samples. The investigator will then fabricate two additional

- gaskets. After the fabrication of the last gasket, the investigator will use a

hand file to smooth out the inside surfaces of all six fabricated gaskets.

‘Before the study, the flange will be decontaminated by HEPA vacuum then

wet wiping. After this procedure is completed the flange will then be washed
with distilled water and soap.

A. Before the study is started, dust samples will be collected from both the
flange and pipe surface for contamination measurements.

B. During this study, the four area samples located in each quadrant will be
calibrated and run at a rate of approximately ten liters /minute.f '

C. Two additional area air samples will be collected during this work practice.
Approx1mately 2’ to 3’ from the work activity and at a height of 5.5" a 0.8
micron MCE air sample cassette will be run during the entire study at a
rate of 15 liters/minute for an Addison & Davies analysis. A second area
sample containing a 0.4 micron PC filter will be run during the first part of
the study only at a rate of 2.5 liters/minute. This sample will be analyzed
by FE-SEM. :

D. The investigator will be fitted with four personal air pumps and air
- cassettes located in his breathing zone and calibrated at a flow rate of
approximately 2.5 to 3.5 liters/minute.

E. The investigator will wear appropriate protective clothmg, work apparel
- and approprlate resplratory protection equipment. :



V.

. The work practice will be performed under both ambient and Tyndail

lighting.

. The entire procedure will be videotaped with two separate cameras.

During filming, the Tyndall lighting will be turned off and overhead lights
turned on several times during the study.

. Both the four area and four personal air samples will be exchanged after

the first four gaskets are fabricated.

The field blanks will be opened inside the ECL for 30 seconds after the
study has been completed.

LABORATORY ANALYSIS

A.
- method using A counting rules and selected air samples will be analyzed

The air sample cassettes will be analyzed by the NIOSH 7400 PCM

by the NIOSH 7402 TEM method.

. Fabrlc samples from the work clothing will be analyzed by the
recommended EPA method.

The area air sample collected on the PC filter will be analyzed by
FE-SEM.

The additional area sample collected on a MCE filter will be analyzed by
the Addison & Davies method.

Dust samples will be analyzed by the recommended ASTM method.
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Gasket Fabrication 1l

September 18, 2006

Background Air Samples

Sample ~ Sample PCME NIOSH
No. Description Fibers/cc 7402
A-0-A IWA Background 0.003 0%
-A-0-B IWA Background <0.001 -—
A-0-C  IWA Background 0.002 -—
A-0-D - IWA Background 0.002 0%

Fabrication No Hand 'Filing

Personal Air Samples

Sample @~ Sample PCM NIOSH.

No. Description Fibers/cc 7402
- P-1-A Personal - 1.46 97.1%
P-1-B Personal - 1.14- 97 1%
P-1-C Personal 1.40 -
P-1-D - Personal 1.10 99.0%

Area Samples

Sample Sample ' PCM NIOSH
No. Description Fibers/cc 7402
A-1-A Area - - 033 - 99.0%
A-1-B Area ‘ 0.28 -
A-1-C Area , 024 -

A-1-D Area 0.40 ~ 98.0%

PCM

Fibers/cc

0.003

0.002

- PCME

Fibers/cc
1.42
1.11-

1.10

PCME
Fibers/cc
0.33

0.39



Sample No.
A-2-A
A-2-B
A-2-C
A-2-D

Sample No.

FB-1
FB-2
FB-3

Sample No.
FAB-0
FAB -1
FAB -2

SamQIeNo.
MV -1
MV -2

Gasket Fabricatioh i

" Fabrication and Hand Filing |

Personal Air Samples

PCM

o : NIOSH ‘PCME
~Sample_Description Fibers/lcc - 7402  Fibers/cc
Personal 34 - 100.0% 34
- Personal 27 97.1% 26
Personal Void - e
Personal 23 - -
Area Samples
PCM NIOSH PCME
Sample Description Fibers/cc 7402 Fibers/cc
~ Area 0.57 97.0% 0.55
Area 0.51 -— ---
Area 0.53 -— -
Area 0.33 100.0% 0.33
Field Blanks |
| -  PCM NIOSH
Sample Description Fibers/mm? 7402
- Area <7 0%
Area <7 0%
Area <7 0%
Fabric Samples -
Asbestos Asbestos
Type Structures/ft® Structures/cm?
L.ab Blank NAD* NAD*
Before 1.8 million 1.9 thousand
After - 725.7 million ~ 780 thousand
Dust Samples
| Asbestos Asbestos
Type Structures/ft? Structures/cm®
Side of Pipe NAD* NAD*
Flange Surface - NAD* NAD*

*NAD: No Asbestos Detected



MAS
Gasket Fabrication |

Fabrication
No Hand Filing

Area 0.57 flcc

Personal 1.55 f/cc

Fabrication
And Hand Filing

Area 1.08 f/cc

Personal 3.23flcc

MAS MVA
Gasket Fabrication |l Studv
Fabrication Fabrication
No Hand Filing No Hand Filing
0.30 f/cc 0.8 flcc
1.29 f/cc 2.25 flcc
Fabrication
And Hand Filing N/A
0.49 flcc
2.80 f/cc
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MATERIALS ANALYTICAL SERVICES

MAS ID: M40480

Client Name: Lipsitz & Ponterio

Project Name: Gasket

Logged By: Nancy Sears

PROJECT COC
Client Joh No:
Client PO:
Date In: 9/11/2006
Client Code: LIPSITZ

TRANSPORT INFORMATION:

Submitted By:

Documents: COC

Delivery By: FedEx

Received By:  Nancy Sears

Comments for COC:

Condition: OK

CONTACT INFORMATION:

Contact: John Comerford

Work Phone: (716) 849-0701 Ext:

Title: First Name Last Name:

Suffix Other Phone Ext:

Mr.  John Comerford Fax: (716)849-0708

SAMPLE INFORMATION:
# Client ID Volume # Client 1D Volume
001 ki 0

SIGNATURES

RECEIVED BY: ANALYZED BY:
REVIEWED BY: REPORTED BY:
PREPARED BY: DEPOSED BY:

Page 1 of 1




MATERIALS ANALYTICAL SERVICES, INC.
PLM ANALYSIS

Proj#-Spl#: M40480 - 001 Analyst Paul Hess Date: 9/14/2006

ClientName: Lipsitz & Ponterio ClientSpt: 1

L.ocation:

Type_Mat:  Garlock 900 Gasket

Gross Light grayish white compressed sheet of wavy fibers/bundles

Visual:

| OPTICAL DATA FOR ASBESTOS IDENTIFICATION

Morphology wavy |
Pleochroism [none

Refract Index [1.550/1.545

Sign ipositive
Extinction parallel

Birefringence |[lo

Melt ino

Fiber Name Chrysotlle

ASBESTOS MINERALS EST. VOL. %
CAPYSOLIR. ....ecveeeee s e crcmeseeerersrnseeene 80
AMOSIEE..civiriiiririeicrrcrrrrrrreeeeeereecnivererene

CroCidolite.........ovvirevciereecencnrreesrerenas
Tremolite/Actinolite..c.cccveviririiinnnnnnnn.
Anthophyllite.........cccvvriinvennccccecarnns

OTHER FIBROUS COMPONENTS

NON FIBROUS COMPONENTS

Binder 20

Effervescence: None.

Binder Description: Fine-grained aggregate and opagues

Comments: Blue ink lines and letter G observed on sample piece.




FedEx | Ship Manager | Label 7915 4688 7275 Page 1 of!

Shipping Label: Your shipment is complete

1. Use the 'Print' feature from your browser to send this page to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion ofthe label can be read and scanned.

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent
and could result in additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com. FedEx will not
be responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdelivery, or misinformation,
unless you declare a higher value, pay an additional charge, document your actual loss and file a timely claim. Limitations found in the current FedEx
Service Guide apply. Your right to recover from FedEx for any loss, including intrinsic value of the package, loss of sales, income interest, profit,
attorney's fees, costs, and other forms of damage whether direct, incidental, consequential, or special is limited to the greater of $100 or the
authorized declared value. Recovery cannot exceed actual documented loss. Maximum for items of extraordinary value is $500, e.g. jewelry,
precious metals, negotiable instruments and other items listed in our Service Guide. Written claims must be filed within strict time limits, see current
FedEx Service Guide.

https://www.fedex.com/cgi-bin/ship_it/unity/7HbXsICaQs2liZy6AbZs5AfVqllfRr6BbTrl...  9/8/2006


https://www.fedex.com/cgi-bin/ship_it/unity/7HbXslCaQs2IiZy6AbZs5AfVqlIfRr6BbTrl

From: Joseph Belluck [mailto:jbelluck@belluckfox.com]
Sent: Monday, September 11, 2006 8:08 PM

To: John P. Comerford

Subject: Here is the transaction -- see below for sellers email

Transaction Detalls

Auction Payment Sent (ID # 5SEW02571GP3271132)

Total -$17.99 USD
Amount:
Date: Mar. 31, 2003
Time: 19:20:20 PST
Status: Completed

ltem # Item Title Qty Price Subtotal
2518245658 Garlock 900 Gasket Material 0 $9.99 USD $0.00 USD

Shipping & Handling  $8.00 USD
(includes any seller handling fees):

Shipping Insurance :

Total: $17.99 USD

Shipping Joseph Belluck
Address: 295 Madison
37th Floor
New York, NY 10017
United States


mailto:jbelluck@belluckfox.com

Unconfirmed |

Payment Robert Cope (The recipient of this payment is Verified)
To:
Seller's ID: dronebeebobby
Seller's bob_the_bee _man@yahoo.com
Email:

Funding Credit Card

Type:
Funding $17.99 USD - American Express Card XXXX-XXXXXX-X1016
Source:

This credit card transaction will appear on your bill as "PAYPAL *BOBTHEBEEMA".

Original Transaction

Date Type Status Details Amount
Mar. 31, 2003 Payment To Robert Cope Completed -$17.99 USD

Related Transaction

Date Type Status Details Amount
Mar. 31, 2003  Charge From Credit Card Completed  Details $17.99 USD

Description: Garlock 900 Gasket Material


mailto:bob_the_bee_man@yahoo.com

} . } TEM Weight Determinations o
‘ F’Bject No. 'M40548 : Analyst: Kevin Simpson | Grid Box# | 7202
Sample No. 009 Length Width Area
Sample Addison Davies ., , ' : =
.~ pription 1mg Date ~  11/6/2005
[COMMENTS: -

Air sample prepped using Addison Davies
method.

_ Asbestos Length Width Volume Weight Ratio
Str.#  Grid Openi - Type v v um3 Picograms L/w
19 S =y SR S : .
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Total Wt. = ~0.000000 pg
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MATERIALS ANALYTICAL SERVICES

PROJECT COC
MAS ID: M40548 Client Job No:
Client Name:  Materials Analytical Services Atlanta Client PO:
~ Project Name: ECL Gasket Fabrication li Dato In: 9/19/2006
Logged By: Nancy Sears Client Code: MASCORP

TRANSPORT INFORMATION:

Documents: COC

Submitted By: Mike Mount
Delivery By: Hand Delivery
Receivad By:  Nancy Sears
Condition:

Commaents for COC:

OK

CONTACT INFORMATION:

Contact: Bifl Longo Work Phone: (770) 866-3200 Ext:
Title: FirstName LastName: Suffix Other Phone Ext:
Mr.  William tongo Fax: (770) 866-3259 '
SAMPLE INFORMATION:
# Client 1D Volume # Client ID Volume
001 A-O-A 1800 017 A-2-B 181.8
002 A-O-B 1800 018 A-2-C 180
003 A-C-C 1800 018 A-2-D 180
004 A-C-D 1800 020 P-2-A 46.8
005 A-1-A 202 021 P-2-B 445
006 A-1-B 202 022 P-2-C 63.4
007 A-1-C 200 023 P-2-D 63.7
008 A-1-D 200 024 FB-1 0
009 A-1-E 630 025 FB-2 0
010, T AF 50 026 FB-3 0
011 A-1-G 11280
012 P-1-A 52
013 P-1-B 496
014 P-1-C 50.4
018 P-1-D 70.8
016 A-2-A 181.8
SIGNATURES

RECEIVED BY: &MW ANALYZED BY:

REVIEWED BY:

PREPARED BY:

REPORTED BY:

DEPOSED BY:
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Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: 6/1.) J TFAftAlICru<As | Z Sample# " V"] /
Analysis Date: 1£> oG Media Type: 25 mm MCE Filter

— — / — Sample ID: /T -Q~/]

/ - - - 10

— — - Pump Flow Rate, Liters/minute (FR)

- - - — 20 Sample Time, minutes (T)

- - / - — Sample Volume, Liters (V) /7800
- - o 30
— — Total Fibers Counted, Sample (FCS) /J
- - / — 40 Total Fields Counted, Sample (FLS) /700
- - B Total Fibers Counted, Blank (FCB) 0
- - / 50 Total Fields Counted, Blank (FLB) A>0
— — Area of Filter, mm2 (AF) 23T
- / — — — 60 Graticule Field Area, mm2 (GFA) 00r<?
_ J— / — N
4 - 70 Calculation of Fiber density (E) in Fibers/square millimeter
- - — 80 E = (FCS/FLSMFCB/FLB))/GFA
— - - — o 90 E= /J" 5 fibers/mma2
f .
r - - ~ 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B)*(AF)
1000 *V
C= <0.063 fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: ¢ AjfcCft H{fCN7ICAT IZ Sample# M t/O M o
Analysis Date: Media Type: 25 mm MCE Filter
Sample ID: /=) ~0~(3
10

Pump Flow Rate, Liters/minute (FR)

20 Sample Time, minutes (T)

Sample Volume, Liters (V) /<POQ
30
Total Fibers Counted, Sample (FCS) /1
40 Total Fields Counted, Sample (FLS) /DO
Total Fibers Counted, Blank (FCB) o
50 Total Fields Counted, Blank (FLB) 760
Area of Filter, mm2 (AF) 3cf
60 Graticule Field Area, mmz2 (GFA) 0. 0C7<P J~
70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = (FCS/FLSMFCB/FLB))/GFA
90 E= A/O, <-7 fibers/mm?2
/
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
C = (E)*(AF)
1000 *V
C-= £0.00/ fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?

Phone (770) 066-3200



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: ag/umT sample# fl Y0 S")/#- 0C3

Analysis Date: Media Type: 25 mm MCE Filter

- — - Sample ID: " O ~ (L

- - 10
B / - — — Pump Flow Rate, Liters/minute (FR)
( — - " 20 Sample Time, minutes (T)
- - — — — Sample Volume, Liters (V) /tO00
- - — — T 30
- — — - Total Fibers Counted, Sample (FCS) °t
- _ - 40 Total Fields Counted, Sample (FLS) /60
— - — — Total Fibers Counted, Blank (FCB)
- - - |/ 50 Total Fields Counted, Blank (FLB) fco
- - — Area of Filter, mm2 (AF) 3tr
o o - N 60 Graticule Field Area, mm2 (GFA) dOCT7$<)~
_ z - * 70 Calculation of Fiber density (E) in Fibers/square millimeter
- - — -  — 80 E = ((FCS/IFLS)-(FCB/FLB))/GFA
/ 7 90 E= _—= fibers/mm2
. o r —
— - — / 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: c = (E)*(AF)
1000*V
Cc= 0,006l fibers/cubic centimeter
Limit of Quantitation (LOQ) - 7 fibers/mm?2
Fiber counts outside the 100-1300 fibers/mm?2 have greater than optima! variability and are probably biased.
N\
Analyst I A Date: /C f
Reviewed By:
Materials Analytical
3945 Lakefietd
Suwanee, GA 30024 Page of

Phone (770) 866-3200



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: sample# N yo fy#- do h

Analysis Date: Media Type: 25 mm MCE Filter

Sample ID: A-0-P
10
Pump Flow Rate, Liters/minute (FR)

20 Sample Time, minutes (T)

Sample Volume, Liters (V) /too
30
Total Fibers Counted, Sample (FCS)
40 Total Fields Counted, Sample (FLS) /co
Total Fibers Counted, Blank (FCB) <
50 Total Fields Counted, Blank (FLB) /o0
|Area of Filter, mm2 (AF) S&S

60 Graticule Field Area, mm2 (GFA)

70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = (FCS/FLSHFCB/FLB))/GFA
90 E= [ C Fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
C =1@0AF1
1000* V
Cc= 0O.00ol Fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?2

Phone (770) 866-3200



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: ~ 6/1 Sh CfT FftM/C* Tto sample#_ Hc(~» ~aoi
Analysis Date: Media Type: 25 mm MCE Filter
— = 5" 2. / Sample ID: A—/-A
a i 10
3 3 3A Pump Flow Rate, LHers/minute (FR)
- pi /1 1 20 |Sample Time, minutes (1)
a f [ d Sample Volume, Liters (V)
- | I /1 =30
_ l (h Total Fibers Counted, Sample (FCS) /6 0
A 40 Total Fields Counted, Sample (FLS) 7 3
I 1 3 Total Fibers Counted, Blank (FCB) 6
\A f A / f 50 Total Fields Counted, Blank (FLB) /00
3 | - |Area of Filter, mm2 (AF)
X | £ —— 60 Graticule Field Area, mm2 (GFA) 0. oojsS
! a4 i —
i / 70 Calculation of Fiber density (E) in Fibers/square millimeter
S —
( - f 80 E = (FCS/FLSMFCB/FLB))/GFA
90 E= /7Y. 0 fibers/mm?2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B)*(AF)
1000 *V
C= 0.3I13 fibers/cubic centimeter

Limit of Quantitation (LOQ) = 1 fibers/mm?2
Fiber counts outside the 100-1300 fibers/mm2 range have greater than optimal variability and are probably biased

L A

Analyst Date:

Reviewed By: Date:

Materials Analytical
3945 Lakefield
Suwanee, GA 30024
Phone (770) 866-3200

/c/U/CC
/lo/r//0A

Page of



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name:

Analysis Date: /o//(/ot
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Notes:

Limit of Quantitation (LOQ) = - fibers/mm?2

Phone (770) 866-3200

rnMint\m*t jjz

Calculation of Fiber Concentration (C) in Fibers/cubic centimeter

6.9U)

Sample #_
Media Type: 25 mm MCE Filter
Sample ID: /Yy ~71~1%
10
Pump Flow Rate, Liters/minute (FR)
20 Sample Time, minutes (1)
Sample Volume, Liters (V) 9 03
30
Total Fibers Counted, Sample (FCS) /O/
40 Total Fields Counted, Sample (FLS) 77
Total Fibers Counted, Blank (FCB) 0
50 Total Fields Counted, Blank (FLB) /O a
Area of Filter, mmz2 (AF) us
60 Graticule Field Area, mm2 (GFA) O.007ti$~
70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = ((FCS/FLSMFCB/FLB))/GFA
20 e= N7 .9
100

C = (BE)x(AF)
1000* V

Jvef - COQ

fibers/mm?2

fibers/cubic centimeter



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: GdiH Cr Sample# M YO SVf.dC7

Analysis Date: 10/7/(=/<( Media Type: 25 mm MCE Filter

/2\ Sample ID: AY% /* CL
] 10

\]2 Pump Flow Rate, Liters/minute (FR)

/ 20 Sample Time, minutes (T)

/ ' Sample Volume, Liters (V) 20)G
A 30

—

Total Fibers Counted, Sample (FCS)

40 Total Fields Counted, Sample (FLS) /Go
/ I Total Fibers Counted, Blank (FCB) o)
[ = —_ —
fl 50 Total Fields Counted, Blank (FLB) fon
| f - Area of Filter, mm2 (AF)
‘4 2| t 60 Graticule Field Area, mm2 (GFA)
- z Y/4 70 Calculation of Fiber density (E) in Fibers/square millimeter
- 2 (s E = ((FCS/FLSMFCB/FLB))/GFA
/ )ﬁs — / 920 E= /J A3 flbers/mm2
N .
- 3 [ )? i?
-7- - 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: c = (E)-(AF)
1000 *v
C= 0337 fibers/cubic centimeter
Limit of Quantitation (LOQ) = 7 fibers/mm?2
Suwanee, GA 30024 Pacje of

Phone (770) 866<J200



Materials Analytical Services Airborne Fiber Analysis

NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: C AJfcG 7 /[z/JUxK(<- NV7Y<ily IP

Analysis Date: /pj(Crg(___

/| o 7/
vi | L Ffi A
1 71 &i-
3 17
% -— /
N X /
i s 17
/i 5 — 7 J
It Y 2 34
— 3 2 7
3 I / 3 —
— 2 2 /L —
7Y Xj [k
Notes:

Limit of Quantitation (LQQ) = 7 fibers/mm?

Media Type:

40

50

60

70

80

90

100

E

Sample ID:

Sample Time, minutes (7)

Sample Volume, Liters (V)

|Area of Filter, mm2 (AF)

25 mm MCE Filter

Sample# H

Pump Flow Rate, Liters/minute (FR)

otal Fibers Counted, Sample (FCS)
otal Fields Counted, Sample (FLS)
Total Fibers Counted, Blank (FCB)
Total Fields Counted, Blank (FLB)

Graticule Field Area, mm2 (GFA)

SU/tf "' 66$

£0£L

/10G
<2

loo
7fT

geo 7 frv

Calculation of Fiber density (E) in Fibers/square millimeter

E = ((FCS/FLS)-(FCB/FLB))/GFA

do).

S

fibers/mm2

Calculation of Fiber Concentration (C) in Fibers/cubic centimeter

C = (EHAF)

o6

1000 *V

Fiber counts outside the 100-1300 fibers/mm?2 range have greater than optimal variability and are probably biased

Analyst L. C

Reviewed By:

Materials An
3945 Lakefield
Suwanee, GA 300(24
Phone (770) 86&3200

fibers/cubic centimeter

Date: /0O/ fa/G6

Date:

70/N/O&

Page of



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: ~NU/tCr PAIMCHITIQAI 27 sample# /™ <(0 FY#-0/(
Analysis Date: T Media Type: 25 mm MCE Filter
— — — - £ Sample ID: N-Ff— (&
. -
/ - I 7
— — —
! - Pump Flow Rate, Liters/minute (FR)
- - T " 20 Sample Time, minutes (1)
- — / - — Sample Volume, Liters (V) //Otto
- - - 30
a / _ Total Fibers Counted, Sample (FCS) /3
o i o " 40 Total Fields Counted, Sample (FLS) /oo
T I - - T_ Total Fibers Counted, Blank (FCB) 0
- - — - 50 Total Fields Counted, Blank (FLB) / 60
— _ - - .
/ Area of Filter, mm2 (AF) JrdT
- - - - ~ 60 Graticule Field Area, mm2 (GFA)
— *—
- - - 70 Calculation of Fiber density (E) in Fibers/square millimeter
/ _ — _ —
- = — — 80 E = ((FCS/FLS)-(FCB/FLB))/GFA
t / [ -
— - — 90 E= ary fibers/mm?2
— / - 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B)*(AF)
1000 *V
C= 0.0060 Fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?

Phone (770) 866-3200



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: I~ T c/l Tre-M JIX sample# h V0O [(%»>Q/2-
Analysis Date: /a/u/m Media Type: 25 mm MCE Filter
>§| 2'X > / Sample ID. /~1/} \
J — 1 ti 10 !
ft _ 2 3 ( Pump Flow Rate, Liters/minute (FR)
2& 1 - ? 1 H 20 Sample Time, minutes (F)
H I— 3 Sample Volume, Liters (V) 52
% - a — X 30
I xx — 3 Total Fibers Counted, Sample (FCS) I00”™x
( £ e — ! 40 Total Fields Counted, Sample (FLS) 65 tjxX
I X — 2 Total Fibers Counted, Blank (FCB) 0
27 2i |1 /L / 50 Total Fields Counted, Blank (FLB) / co
2 2 —_—>X V XL Area of Filter, mm2 (AF)
M - 2 3 / 60 Graticule Field Area, mm2 (GFA) e. ~i)tf
-i 2 1 29
2k -LLX ) 3 70 Calculation of Fiber density (E) in Fibers/square millimeter
1 /X, 2 3
RX 1 7 — Vi g E = ((FCS/FLS)-(FCB/FLB))/GFA
i % ( AR
3\ I % 9 E- < fibers/mm2
a | — i |
/1 1 | f % 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B)*(AF)
1000 * V
c=—Lm fibers/cubic centimeter

Limit of Quanlitabon (LOQ) = 7 fibers/mro2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: CAXtr*r FMMCfsmsS sample# /1VO5ve O(3
Analysis Date: M-(K ot Media Type: 25 mm MCE Filter
v /7 * | | Sample ID: A /- &
- -7 i S
A / I i Pump Flow Rate, Liters/minute (FR)
it 5 2 / 20 Sample Time, minutes (T)
/i 2 / Sample Volume, Liters (V) W 3. C
6\ t 3o
(b 1 2 / (total Fibers Counted, Sample (FCS) /Q6
_ - '?‘ dd 40 otal Fields Counted, Sample (FLS) £2
/ / 1 f otal Fibers Counted, Blank (FCB)
Al / - 2 50 ] otal Fields Counted, Blank (FLB) / 60
- / <2 ( |Area of Filter, mm2 (AF) JAA
__ jL 21 | 60 Graticule Field Area, mm2 (GFA) 0, 607?xs
| 3 /{ 1
/2K i 70 Calculation of Fiber density (E) in Fibers/square millimeter
/ 3 3 = /
— A 2 /i 80 E = ((FCS/FLSMFCB/FLB))/GFA
/ 2
I s 7 ( e0 E= fibers/mm?2
/ t r ( A.
7t o 7* I§ 100 calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (BE)*(AF)
1000 *V
C= L /337 fibcrs/cubic centimeter
>,

Limit of Quantitation (LOQ) = 1 fibers/mmz2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: f, fl.JA~CV HEA(CTt776 /v.ZT" Sample # e
Analysis Date: Media Type: 25 mm MCE Filter
A 0l i -IZT Sample ID: P~1"
Ji / / 10
7 2 / 2 Pump Flow Rate, Liters/minute (FR)
i Sample Time, minutes (T)
2 al i Sample Volume, Liters (V) 32d. Vv
/[ X 7F / =0
))(<- §(- \V4 2 Total Fibers Counted, Sample (FCS) f0,2 /
/ 2 / / - 40 Total Fields Counted, Sample (FLS) /3
- ¥ 7 h / 3 Total Fibers Counted, Blank (FCB) 0
- 1 2 — 3 50 Total Fields Counted, Blank (FLB) /09
7 i £ 3 — 2 Area of Filter, mm2 (AF) Yo fT
2 (i /1 ‘1( 3 t 60 Graticule Field Area, mm2 (GFA) ZOCf?y&
3 I T
/ ti 70 Calculation of Fiber density (E) in Fibers/square millimeter
t™ 3i 3 X
1 — V4 { )é 80 E = ((FCS/FLS)-{FCB/FLB))/GFA
» o - /
3 % / 7 7 90 E= . / X Fibers/mm2
i — 2 2t 2
1 0- % hi T 100  calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C =(BE)*(AF)
1000 *V
C= /7 317 fibcrs/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: uAi/ZiCr c A 7/cro Jj. Sample# J 0/J
Analysis Date: 06 Media Type: 25 mm MCE Filter
A X 2 Sample ID: P -0
/] ‘A X 2 | 10
/ flt | - Pump Flow Rate, Liters/minute (FR)
2 3 /i — - 20 Samplelime, minutes (7)
— 3 /t SiI a Sample Volume, Liters (V) 170. Yy
— 1t ( 7 — =0
/ Total Fibers Counted, Sample (FCS) fOQ Z
H 1 3 /i " 40 Total Fields Counted, Sample (FLS) a
o .?( T 3/\ Total Fibers Counted, Blank (FCB) 0
| A 3' i — 50 Total Fields Counted, Blank (FLB) s 0
— %\ / / Area of Filter, mm2 (AF) Sr
o *3 [ ;1 60 Graticule Field Area, mm2 (GFA) 0. £07
_____ A 1 /_
3 / ’ 70 Calculation of Fiber density (E) in Fibers/square millimeter
r - | r
[ [ = ] s E = ((FCS/FLSMFCB/FLB))/GFA
— — 1
/ [ ti % 90 e: L&.O Fibers/mm?2
A —
/ ' : 2 _ 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (E)*(AF)
1000 *v
C= -0 ffibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: 6 C\J/rt f Sample # yC
Analysis Date: to 6G Media Type: 25 mm MCE Filter
Vi 1 R: | [ [sampen A-D-A
3 31 .10
7 Sl 2\ 2 / Pump Flow Rate, Liters/minute (FR)
ti VI SI 2 —— 20 (Sample Time, minutes (1)
2 S ) | / Sample Volume, Liters (V) ulla
/| s1 | =
— 3 S 2 / Itotal Fibers Counted, Sample (FCS) ZOO
3 / / 2 31 40 Total Fields Counted, Sample (FLS) Y7
SI / / ]. N K Total Fibers Counted, Blank (FCB) <Q
| /ﬁ A 3 - | 50 Total Fields Counted, Blank (FLB) Ic<a
|Area of Filter, mm2 (AF) JIL
60 Graticule Field Area, mm2 (GFA) 0.
70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = ((FCS/FLS)-<FCB/FLB))/GFA
90 E= SM.oO fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C =i@O0AFI
1000 *v
(o= do 2/ fibers/cubic centimeter
Limit of Quantitation (LOQ) = 1 fibers/mm2
Fiber counts outside the 100-1300 fibers/mm?2 have greater than optimal variability and are probably biased.
Analyst Date: (OffC/ SS
Reviewed By: Date:__

Materials Analytical
3945 Lakefietd Court
Suwanee, GA 30024 Page of
Phone (770) 8667200



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: Cnjtrcy p'/j (CH~ T z/ Sample# /¢ ™" [
Analysis Date: Media Type: 25 mm MCE Filter
/ 7/t / —_ ' Sample ID: //- ~™ -[3
b — / 1 10
d o / | Pump Flow Rate, Liters/minute (FR)
3 I 2 £ 20 Sample Time, minutes (T)
ai 1 S £ Sample Volume, Liters (V) 73/, &
/ vi o - 30
i /i =21 Total Fibers Counted, Sample (FCS) /0>
i
It 2 1 o/gm 2V 40 Total Fields Counted, Sample (FLS) St)
y a /i R ! Total Fibers Counted, Blank (FCB) £)
=1 — / 3 50 Total Fields Counted, Blank (FLB) /00
- >
7 — “7 Area of Filter, mm2 (AF) 33
60 Graticule Field Area, mm2 (GFA) 0. ckr
70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = ((FCS/FLS)-{FCB/FLB))/GFA
90 E= . 333 ¢ fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B)*(AF)
1000*V
C= o.~6" fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?2

Phone (770) 866 3200



Materials Analytical Services Airborne Fiber Analysis

NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: C]t\ Jht T -~ 1

¢ /?770™-11 Sample#

/0/7A /DOt Media Type: 25 mm MCE Filter

Analysis Date:

T2 7 /£

/ r T7¢ | / 10
i — v 3* P

H 7/ 7 2 1 2
517 / 3 — 7 a

5 / /  Zi 3
/7 / /

@ 7 X\ 7 40
7 /i 7 ]/3

— JX T 7 a 50
/ 2 7 [ ~

/ 2 / / 60
4 7 —

70

80

90

100

Notes:

Limit of Quantitation (LOQ) = 1 fibers/mm?

Sample ID: ,/} N £ "(L

Pump Flow Rate, Liters/minute (FR)
Sample Time, minutes (T)

Sample Volume, Liters (V)

Total Fibers Counted, Sample (FCS)
Total Fields Counted, Sample (FLS)
Total Fibers Counted, Blank (FCB)
Total Fields Counted, Blank (FLB)
Area of Filter, mm2 (AF)

Graticule Field Area, mm2 (GFA)

Vit e 73 N

/7 O

/C 0
%)/

700
J8;

GloTra

Calculation of Fiber density (E) in Fibers/square millimeter

E = ((FCS/FLSMFCB/FLB))/GFA

E= . $* ~ s

fibers/mm?2

Calculation of Fiber Concentration (C) in Fibers/cubic centimeter

C = (BE)*(AF)
1000*V

C= <3-6 3/

fibers/cubic centimeter



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: 7 JZ Sample# pVt) /\/T O [*?
Analysis Date: (O /°/ Media Type: 25 mm MCE Filter
% 7 | 7 /I Sample ID: f) —2— P
L 7i — 1 —
2 A I """"" / / Pump Flow Rate, Liters/minute (FR)
P SI. £ 20 |Sample Time, minutes (T)
| / o / Sample Volume, Liters (V) /SO
) 11 S2 —
X Xl ) Total Fibers Counted, Sample (FCS) /Of
""""" - — / 40 Total Fields Counted, Sample (FLS)
/ / ? / mTotal Fibers Counted, Blank (FCB)
/ * 2 50 Total Fields Counted, Blank (FLB) /Co

/ |Area of Filter, mm2 (AF) 38S
N i ”? Y 60 Graticule Field Area, mm2 (GFA) A 0671/S
— 2 a 2 X
/{ 5 | / o 70 Calculation of Fiber density (E) in Fibers/square millimeter
z I f
h / — 7% 80 E = ((FCS/FLS)-<FCB/FLB))/GFA
a s
90 E= /Nn.2 fibers/mm?2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B)*(AF)
1000*V
C= . MS fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: Qfa 1 ft c~7 Ffa/,/*1Cf) (//fa "fl Sample# faljOSy 0310
Analysis Date: Q. /C j Media Type: 25 mm MCE Fitterl
2 5 5k Xh sample [D. fa" 2" fa \\
> V. 3 3 S 10
'7{ V4 2 k 3t Pump Flow Rate, Liters/minute (FR)
2 li Ji 3 Y 20 Sample Time, minutes (T)
3 /i /{ Ti Sample Volume, Liters (V) VT if
3 3* 3 Y 30
734 <3 3x 2 Total Fibers Counted, Sample (FCS) /D3 2
40 Total Fields Counted, Sample (FLS) 32
Total Fibers Counted, Blank (FCB) I
50 Total Fields Counted, Blank (FLB) /CO
Area of Filter, mm2 (AF) 3/r
60 Graticule Field Area, mm2 (GFA) O,,\o7yfa
70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = ((FCS/FLS)-<FCB/FLB))/GFA
90 e= . 7/™,0 fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C = (B>(AF)
1000*V
Cc= 3.3rt fibcrs/cubic centimeter

I imit of Quantitation (LOQ) = 7 fibers/mm7

Fiber counts outside tire 100-1300 greater than optimal var(ability ami are probably biased.
Analyst: Date:
Reviewed By: Date

Materials Analytical
3945 Lakefietd Court
Suwarree, GA 30024

Page of
Phone (770) 006 3200



Materials Analytical Services Airborne Fiber Analysis

NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: Q lyAc: 7-
Analysis Date:
7 2
! 1 2+ 11
I A -
y I\ 2 —
M Xj 3
7 7 "3
L i
i 3 1 2
Sl r*> /Jy 2
—tr /v 20 32
2 * ]
d~ r /X !
3 I
y 13z / 3
/ ti l
— i i Hi
H 2 1| 32
i 3 3 I
3
Notes:

Limit of Quantitation (LOQ) = 7 fibers/mm?2

Phone (770) 866-3200

Media Type:

10

20

30

40

50

60

70

80

90

100

27

Sample ID:

Sample#

25 mm MCE Filter

P X ~@3

Pump Flow Rate, Liters/minute (FR)

Sample Time, minutes (1)

Sample Volume, Liters (V)

Total Fibers Counted,

Sample (FCS)

Total Fields Counted, Sample (FLS)

Total Fibers Counted,

Total Fields Counted,

Blank (FCB)
Blank (FLB)

Area of Filter, mmz2 (AF)

Graticule Field Area, mm2 (GFA)

'P$X$"0JU

(o0

H(
o

(CO

c.ociXP

Calculation of Fiber density (E) in Fibers/square millimeter

E = ((FCS/FLS)-<FCB/FLB))/GFA

7/o. 7

fibers/mm2

Calculation of Fiber Concentration (C) in Fibers/cubic centimeter

ol- 6

C =(E)XAQ
1000* V

fibers/cubic centimeter



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: C/UftCT Sample# 1 '1/00 J8 0%

Analysis Date: |f) I/b/ok Media Type: 25 mm MCE Filter

Sample ID: P~3J ~cC_
10

Pump Flow Rate, Liters/minute (FR)
20 Sample Time, minutes (T)

Sample Volume, Liters (V)

30
Total Fibers Counted, Sample (FCS) (0}
40 Total Fields Counted, Sample (FLS) /0 ¢
Total Fibers Counted, Blank (FCB) c
50 Total Fields Counted, Blank (FLB) (oo
Area of Filter, mm2 (AF) 2/r
60 Graticule Field Area, mm2 (GFA) O.qctXP
70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = ((FCS/FLSMFCB/FLB))/GFA
90 E= . 710 t-7 fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: (JO eft C =(BE)*(AF)
PO/"P NAIC U/rF 1000*V

c= xX0.0Y.1 fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?2



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: 6 am ¢ 7 FAMICAVNy sample# N Y6 F y/- 023

Analysis Date: (o/ig/M Media Type: 25 mm MCE Filter

Sample ID: F ~ - O
10
Pump Flow Rate, Liters/minute (FR)

20 Sample Time, minutes (1)

Sample Volume, Liters (V) « 3 7
30

Total Fibers Counted, Sample (FCS) tOX"L
40 Total Fields Counted, Sample (FLS) 38

Total Fibers Counted, Blank (FCB) o
50 Total Fields Counted, Blank (FLB) /60

Area of Filter, mm2 (AF) srf

60 Graticule Field Area, mm2 (GFA)

70 Calculation of Fiber density (E) in Fibers/square millimeter
80 E = ((FCS/FLS)-<FCB/FLB))/GFA
90 e —. fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: C =IEOAFI
1000*V
C= 0?. W fibers/cubic centimeter
Limit of Quantitation (LOQ) = 7 fibers/mnr
Fiber counts outside the 100-1300 have greater than optimal variability and are probably biased.
Analyst: Date:
Reviewed By: Date: ( ( 17?. O(/?
Materials Analytical
3945 Lakefiefd Court/
Suwanee, GA 30024 Page of

Phone (770) 866-3200



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

(C //0AS Sam

Project Name: C'AJft C~r

Analysis Date:

Notes:

Limit of Quantitation (LOQ) = 7 fibers/mmz2
Fiber counts outside the 100-1300 fibers/ir

Analyst: I— . A

Reviewed By:

Materials Analytical
3945 Lakefteld Court
Suwanee, GA 30024
Phone (770) 866-3200

/0//c/6t

10

20

30

40

50

60

70

80

90

100

Media Type: 25 mm MCE Filter

Sample ID:

Pump Flow Rate, Liters/minute (FR)
Sample Time, minutes (T)

Sample Volume, Liters (V)

Total Fibers Counted, Sample (FCS)
Total Fields Counted, Sample (FLS)
Total Fibers Counted, Blank (FCB)
Total Fields Counted, Blank (FLB)
[Area of Filter, mm2 (AF)

Graticule Field Area, mm2 (GFA)

pe# h 70 V% 0% V

/0d

foy
Nr

0-00?b X

Calculation of Fiber density (E) in Fibersfsquare millimeter

E = ((FCS/FLS)-(FCB/FLB))/GFA

E-— 7 fibers/mm2
Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
c = (E)*(AF)
1000 *V

Aljjl

fibers/cubic centimeter

ange have greater than optimal variability and are probably biased

Date: /0//6/06>

Date: /i

Page_ of



Materials Analytical Services Airborne Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: -H-& G A Y -f7,66.fC6I7/7] Samplet | ' 77 /1 0A]

Analysis Date: /6//~7)) i Media Type:

10

20

30

40

50

60

70

80

90

100

Limit of Quantitation (LQQ) = - fibers/mm?2

25 mm MCE Filter

Sample ID: /. ~ <)

Pump Flow Rate, Liters/minute (FR)

Sample Time, minutes (T)

Sample Volume, Liters (V) 0]
4,

Total Fibers Counted, Sample (FCS)

Total Fields Counted, Sample (FLS) /3v

Total Fibers Counted, Blank (FCB)

Total Fields Counted, Blank (FLB)

Area of Filter, mm2 (AF)

Graticule Field Area, mm2 (GFA) O, OoT #~

Calculation of Fiber density (E) in Fibers/square millimeter

E = ((FCS/FLSMFCB/FLB))/GFA

E= /P, N Z fibers/mm?2

Calculation of Fiber Concentration (C) in Fibers/cubic centimeter

C p (B)*(AF)
1000 *v

C= . fibers/cubic centimeter



Project Name:

Analysis Date:

Notes:

Materials Analytical Services Airborne Fiber Analysis

NIOSH 7400 Issue 2; Phase Contrast Microscopy

Cnwian™T 7~ +cl0J/0OA) T[ Sample# /B

/C 1 l[ v Media Type: 25 mm MCE Filter

== — Sample ID: /-6
- 10
— — Pump Flow Rate, Liters/mirtute (FR)
- 20 Sample Time, minutes (T)
- Sample Volume, Liters (V) C
r- 30
- Total Fibers Counted, Sample (FCS)
40 Total Fields Counted, Sample (FLS)
- Total Fibers Counted, Blank (FCB)
- 50 Total Fields Counted, Blank (FLB)

o Area of Filter, mm2 (AF) V4 JJ’
B 60 Graticule Field Area, mm2 (GFA) 00 0
= 70 Calculation of Fiber density (E) in Fibers/square millimeter

80 E = ((FCS/FLS)-(FCB/FLB))/GFA

90 E= A/O,N7 fibers/mm?2

100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
C = (BE)*(AF)

1000 *v
C= / fibers/cubic centimeter

limit of Quantitation (LOQ) = - fibers/mm?2
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Materials Analytical Services Airbome Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microscopy

_Pr gt Name: _ . S | j ~ Sample#’

.-"‘

;;A.na‘ljysis Date: e / /{ / o0& ‘Media Type: 25 mm MCE Filter

la2a]l—]| 4] — sompien.__ RELUCAIE  pg Yo S4¥- 007
)] B2 e | _ |
" —1 — 1 31— | / 4 Pump Flow Rate, Liters/minute (FR)
R - 2 / — | 20 fsomple Time, minutes (M
L /41 / / / (| Isample Volume, titers (v)
— 14 1/50 — | = |sf |
| VA [ —1 -1/ Fotal Fibers Counted, Sample (FCS) Vi J 'é
2 | - — 1/ 3 | — | 40 }rotal Fietds Counted, Sampie (FLS) oxe
— ]/ L1 & 4 otal Fibers Counted, Blank (FCB) o
2 / vl 2| 50 Jrotat Fictds Counted, Blank (FLB) x>
2 ~— —1 / | Z rea of Filter, mm? (AF) | g4
_ ':g - ’(,’:3 ' / ;é .3 — "60 Graticule Field Area, mm? (GFA) o. 0078
_ —_ — < _ :
—1 — 1/ { 70 Calculation of Fiber density (E) in Fibers/square millimeter
— (/71 2|— | -
— 1 Rl 2]/ je E = ((FCS/FLS){(FCBIFLB))/GFA
2l a2l 21717
— 1 3 f/4l 2l — el e=_ /[T fibers/mm2
=\ /i\ /7] 2 v _
21 3 - / % }100}  Calcutation of Fiber Concentration (C) in Fibersicubic centimetes
‘Notes: o 3 : ' c =!§l‘_‘(l_\ﬂ
: . ’ : 1000 * V
C= fibers/cubic centimeter

Limit of Quantitation (L. OQ) = 7 fibersimm’
-'Fi)ercmmtswtsxiemew&?mmem!mn’tangemyegrealﬁmmop!n;alva;ﬂ)iﬁtyandareprw:ablybmed

Analyst ' lu A ,///A ' Date: /0/(/'/

Rev.ewed By: QLJ me Date: ‘ o / (7/@

3945 1 akefield Court .
Suwanee, GA 30024 v : : Page of

. Phone (770) 866-3200



Materials Analytical Services Airbome Fiber Analysis
NIOSH 7400 Issue 2; Phase Contrast Microsc:my

P’ “)et Name: . o Sampte #
Analysls Date: / 5’// ¢ /J ¢  MediaType 25mm MCE Filter |
1 QL% 1 —1 /1 A lsan?p!ertx L REAUCATE M YeyYd-o/Y
sl 2121 2 — | | | ' _
’ ‘2 é — - — 1 / . 74 , imp Flow ﬁate, Liters/minute (FR)
1 2 2 / { /:é» - 20 ISample Time, minutes (1)
29—~ 1 2 / / nple Volume, Liters (V)
[ ) > ES A mn by | oy
2 2| — | 22| [Jrotal Fibers Counted, Sample (FCS) )04 2
/5 / 21/ %21 — | 40 lrotal Fields Counted, Sample (FLS) —-J
22 /1 / 4 otal Fibers Counted, Blank (FCB) 0
241 2| — / | 50 frotal Fields Counted, Blank (FLB) s 6o
— | 2il /5175 rea of Filter, mm? (AF) 2¥)
21/ f:_ 2 | 60 | Graticule Field Area, mm? (GFA) oot 7l
A EIN L |
-, - — { 70 l i:é:’cutaﬁon of Fiber density {E) in Fibers/square rﬁillimeter
S =2 |
80 E = ((FCSIFLS){FCB/FLB))/GFA
] 90 E= / 7 a? . i/ , fibers/mm?2
100 Calculation of Fiber Concentration (C) in ﬁbetslcul;ic centimeter

Notes: C = ‘E[‘jAF[
' 1000 * V

fibers/cubic centimeter

" Limit of Quantitation (LOQ) = 7 fibers/mm® :
Fiber counts outside the 1001%0%ngreaa than optimal variability and are probably biased.
%

Analyst: [") ,ﬁ - Date: / 4// "//(J ¢
' I'N 7,7
Reviewed By M \Zﬂ,\/ Date:

L) et i Senices

®
o
»)
—
i~
~~—
S
C’\

3945 Lakehetd Court .
Suwanee, GA 30024 Page of
Phone {770) 8663200 . .




Matena!s Analyt!ca! Serv:ces Alrbome Fiber Analysss
NIOSH 7400 lssue 2; Phase Contrast Mlcroscopy

“ct Name: - o  Sample#t’
.Analysis Date: / O // 4 A} B Medra Type: 25 mm MCE Fltter .
. 35— / L2 /< /2; Somple ID: ,?(:/C/C/ﬂ_/(f - , [\,‘/0() YJ*CJ/J’ _
L7l 21 21/2] 2% | |
i3 l—lz4/41 =2 Pump Flow Rate, Liters/minute (FR)
I 2 / / </ 1 20 fsample Tine, minutes (1)
S o o T —1
2 (2] 231 2 | — | |sampleVolume, Liters (V)
L — 1221 31241 2 |s0}
-/ -é? 2 24 3175 iotal Fibers Counted, Sample (FCS) /02
) i o ) . ' .
231 9 [ 4 21 4 |40 }rotal Fields Counted, Sample (FLS) P4
12177 1—1l/415 otal Fibers Counted, Blank (FCB) o
-/ /21 A | 22 | — | 50 }rotal Fields Counted, Blank (FLB) J oo
L 1 , L2
{ 23 ‘,?‘;f , | rea of Filter, mm? (AF) 74
| 60 | Graticule Field Area, mm? (GFA) 2.6 78
170 Calcutation of Fiber density (E) in Fibers/square millimeter |
{80 E = ((FCSIFLS)-(FCBIFLB))/GFA
90 E=_ 2Y9.7 ‘ fibers/mm2
, 100} Calcutation of Fiber Concentration (C) in Fi_ber-slcuﬁic centimeter
Notes: . . C =‘§[*]AF[
‘ ' ' ' 1000 * V
C=_ - | ﬁberslcubic.éentimeter
Limit of Quantitation (LOQ) = 7 fibers/mm? ‘
 Fiber counts outside the 100-1300 fiver range have greater than oplimal variability and are probably biased. - _ v
_Ana}yst / /5 N Date: //7 / (5/& 5
4
. Rewewed By QJ Qw Date: [0 /{ 7 /0 4
3945 Lakefield Court : .
Swnanee, GA 30024 - o Page ‘ of

Phone (770) 866-3200







MATERIALS ANALYTICAL SERVICES

PROJECT COC
MAS [D: M40548 Cllent Job No:
Client Name:  Matferials Analytical Services Atlanta Client PO:
~ Project Name: ECL Gasket Fabrication |l Date In: 9/19/2006
Logged By: Nancy Sears Client Code: MASCORP
TRANSPORT INFORMATION:
Submitted By: Mike Mount Documents: CcOoC
Delivery By: Hand Delivery
Received By:  Nancy Sears .
Condition: oK Comments for COC:
CONTACT INFORMATION:
Contact: Bill Longo Work Phone: (770) 866-3200 Ext:
Title: FirstName LastName: Suffix Other Phone Ext:
Mr.  William Longo Fax: (770)866-3259
SAMPLE INFORMATION:
# ClientiD Volume # Client ID Volume
001 A-O-A 1800 . 017 A-2B 181.8
002 A-O-B 1800 018 A-2-C 180
003 ~ A-0C 1800 019 A-2-D . 180
004 A-O-D 1800 020 P-2-A 46.8
005 A-1-A 202 021 P-2-B 44.6
006 A-1-B 202 022 P-2-C 63.4
007 A-1-C 200 023 P-2-b 83.7
008 A-1-D 200 024 FB-1 0
009 A1-E - 630 025 FB-2 c
0100 AF 50 026 FB-3 0
011 A-1-G 11280
012 P-1-A 52
013 P-1-B 496
014 P-1-C 50.4
016 P-1-D 70.8
016~ A-2A 181.8
SIGNATURES
RECEIVED BY: M@M ANALYZED BY:
REVIEWED BY: REPORTED BY:
PREPARED BY: DEPOSED BY:
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MAS TEM ANALYSIS

M40548-00

1

l CLIENT NAME: Materials Analytical Services Atianta CLIENT SAMPLE ID: _
7402 ANALYSIS
Sample Area/ Volume: H ]800 Liters Date Analyzed: s
Filter Type: MCE 25mm Analyst: KeVInS|mp30n
Pore size: 0.8 Scope Number:
Effective Filter Area: 385 Accelerating Voltage:
Sample type: Air indicated Mag:
Analysis type: 7402 Screen Mag: =
Grid Acceptance T Yes T 4 o arid_box:

AO-A

#1106 #3: 104
#2: 103 #4: 105

Number of grids:

Number of openings:

Total Area Analyzed

% Asbestos 0

Asbestos

Non-ashestos |

Swk Squarel, | | Morph. SALD
NSD A4-D8 |
NSD D7 :
NSD D6
NSD D5
NSD D4
NSD D3
NSD D2
NSD D1
NSD £7
NSD E6
NSD E5
NSD E4
NSD E3
NSD E2
NSD E1
NSD F5
NSD F4
NSD F3
1 F2 8 15 Ambiguous Ambiguous
NSD F1
NSD  A3-C2
NSD C3
NSD C4
NSD Cs
NSD C6
NSD c7
NSD C8

NSD Co




NSD C10

NSD D2
NSD D3
NSD D4
NSD D&
NSD D&
NSD D7
NSD D8
NSD Dg
NSD D10
NSD E7
NSD E8

# Grid Op
40

INE background

MAQS48 00T Sample Comments:
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' MAS TEM ANALYSIS  M40548-004

l "CLIENT NAME: Materials Analytical Services Atlanta CLIENT SAMPLE 1D: ] A-O-D ) {
Sample Area/ Volume: | 1800 Liters Date Analyzed: 11/7/2006
Filter Type: MCE 25mm Analyst: K. Simpson
Pore size: 0.8 ' Scope Number: 3
Effective Filter Area: 386 Accelerating Voltage: 100 KV
Sample type: Air Indicated Mag: 25 KX
Analysis type: 7402 ~ Screen Mag: - 20 KX
Grid Acceptance | Yes 3 % Grid_hox: 7179
Number of grids: | 2 #1: | 101 #3: | 103
Number of openings: |40 #2: | 102 #4: | 104 Asbestos | 0

— Non-asbest 0
Average Grid Size:  0.010507  Total Area Analyzed: 0.420 stos 1::

% Asbestos 0

St SquarelD: Fiber Type: f I Size l Morph: SAED: EDS:
NSD  C1-J8 i |
NSD 18 [ i |
NSD o H8 | I |
NsD @8 [ IR
NS F8 [ _ ]
NSD E8 L I |
NSD D8 | ] |
NSD cs [ i }
NSD B8 [ | |
NSD A8 { i i
NSD  J10 | i |
NsD 1o [l |
NSD H10 | i |
NSD G100 | i |
NSD  F10 ‘ l J
NSD  E1e [ [ 1
NSD D10 | I |
NSD  cto [ ] |
NSD  B10 [ I |
NSD  A10 | i |
'NSD E1-C10 | I |
NSD ¢ [ I |
NSD C8 [ Il |
NsD c¢7 | I I
NSD C6 l _ |
NSD c5 [ i ]
NSO  c4 ||l |
NSD  C3 [ [ l




“'.\.
P

NSD Cc2

|
NSD | I
NSD E10 | Il
NsD- E9 [ |
NSD E8 | I -
NsD  E7 [ |
NSD E6 | (I
NSD  E5 | I
NSD  E4 | I
NSD  E3 I
NSD B2 | Il
NSO Bt [l
# Grid Op

40
M40548 004  Sample Comments:

SRRRNANNNANS

[NW background




' MAS TEM ANALYSIS 'wos48-005

I CLIENT NAME: Materials Analytical Services Atlanta CLIENT SAMPLE ID:
Sample Area/ Volume: 202 Liters Date Analyzed: 11/7/2006
Filter Type: MCE 25mm Analyst: K. Simpson
Pore size: 0.8 . " Scope Number: 3
Effective Filter Area: 385 ) Accelerating Voltage: 100 KV
Sample type: Air Indicated Mag: 25 KX
Analysis type: 7402 Screen Mag: 20 KX
Grid Acceptance F Yes 8 % , Grid_box: 7179
Numbcr of grlds #1: 103 #3: 101 ‘
Number of openings: | 23 #2: | 102 #4: [ 104 Ashestos |99

‘ —_—— ‘ Non-asbest 1
Average Grid Size:  0.010505  Total Area Analyzed: on-ashestos :

% Asbestos m )

Stit: SquarelD: Fiber Type: z ] Size . ; Marph: SAED: EDS:
1 A8-G2 Chrysotile 8 0.6 . M36405 M36404
2 [ Jichrysotile T 0.3 Chrysotle  Chrysotile
3 | llchrysotile | 8 0.3 Chrysotile Chrysotile
4 G3 I lichrysotile | 48 3 Chrysotile ~ Chrysotile
5 { [[Chrysotile | 8 0.8 Chrysotife - Chrysotile
5 N lichrysotile |10 0.8  Chrysotile Chrysotile
7 G4 [ lichrysotie I 0.3 Chrysotile  Chrysofile
8 f Chrysotile N 1 Chrysotile Chrysotile v
9 [ {{Chrysotite I 712 0.3 Chrysofite Chrysotile
10 I | |lchrysotile | 14 0.4 Chrysotile Chrysotile
11 [Chrysotile | 14 0.8
12 Chrysotile 10 0.4 ‘ :
13 | [lchrysotile | 8 0.6 : =
14 [Chrysotile | 24 5
15 [ lichrysotile | o 4

16 [ lichrysotile ] s2 0.3

17 12 | lIchrysotile | 28 1.5 M36406 Chrysotile

18 [Chrysotile 1 35 4 M36406 Chrysotile

19 [ icnrysotile | 40 8 - M36406 Chrysotile

20 | jiChrysotile | 24 - & M36406 Chrysotile

21 [~ lchrysotile | 30 4 M36406 * Chrysotile

.22 ( |[Chrysotile ] 32 1.5 M36406 Chrysotile

23 I |[Chrysotile | 8 0.3 M36406 Chrysotile

24 | [Chrysotile I 20 5 M36406 Chrysotile

25 [ Chrysotite 8 . 04 M36406 Chrysotile

26 [ {Chrysotile 16 3 M36406 Chrysofile

27 [Chrysotile | 14 0.5 M36406 Chrysotile

28 [ lichrysotile | 8 06 :




29
30
31

32

33
34

35

36
37
38
39
40
41
42
43
44
45
46
47

48 -

49
50
51
52
53
54
55

56
57
58

59
60
61
62
63
64
65
66
67
68
69
70

71
72
73
74
75
76

77
78
79
80
81
82

D1
D2

A6-A6

B6

cé

D6

EB

Fé

G6

H6

|

- lichrysotile
[
L

B ||Chrysotile

| |[Chrysotite

[Chrysotile

f [Chrysotile

| |[Chrysotile

[Chrysotile

! |[Chrysotite

[ Na |

: [Chrysotite

I |[Chrysotile

| ] @rysotile

\_L_.J_I_ILJ_H_L..\_H_;

Chrysotile

| |Ehrysotile

| JiChrysotile

- [Chrysotile

| |[Chrysotile

JiChrysotile

l[Chrysotile

J{Chrysotile

|[Chrysatile

|L
| Jichrysotile
\
L
|

|[Chrysotile

| i [Chwysotile

[Chrysotile

[Chrysotile

| |[Chrysotile

[ [Chrysotile

[Chiysotile

[ jiChrysotile

[ llchrysetile

[ Jichiysotile

J[Chrysotile

|[Chrysotile

[
i lchrysotile
|
[

|[Chrysotile

7 lichrysotile

l[Chrysotile

|[Chrysotite

|[Chrysotile

[Chrysotile

‘i [ [Chrysotite

—| IChrysotiIe

j[Chrysotile

| [Chrysotite

||Chrysotile

|[Chrysotile

I[Chrysotile

| [Chrysotile

|[Chrysotile

I[Chrysotile

J[Chrysotile

|

|

{

!

[
B
|

I
[ lichrysotile
|

[

l[Chrysotile

(R S O O S O N | O § O | O N | O OO S | N 3 S O O | O N N | ) |

2.5
0.3
0.3
0.6
0.3
0.3

03

03
03
0.5
0.5
0.3

0.3
0.4
03
0.3

04
0.6
03
0.3

- 03

0.3
0.3

0.3
0.4

04
03
06
04

0.3
0.45
086
1.5
1.5
1.5

~ 0.3

0.3
0.28
06
2
0.3

Chrysotile

Ambiguous

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Ambiguous

Chrysotile

Chrysotile

Chrysotiie

Chrysotile
‘

Chrysotite




N

83 Chrysotile J 6 0.6
84 [ JiChrysotile 1 55 0.4
85 I |[Chysotite | 12 0.28
86 [ Jlchrysotile | 24 0.6
- 87 | | [Chrysotile 1 22 1
88 I |IChrysotile ] 14 15
- 89 [ Tlichrysotile | 8 0.3
20 16 [ ]lchrysotile | 18 2.5 Chrysotile Chrysotile
91 [ lichrysotile I 16 1.2 ’ :
92 | |[Chrysatile ] 65 028
93 | ||Chrysotile | 8 0.28
94 ca | |[Chrysotite |12 0.5
95 lChrysotite | 65 0.4
96 [Chrysotile | 63 0.7
97 ( |[Chrysotile | 55 0.27
98 | | [Chrysotile | 6 0.28
99 D4 [ liChiysotile ] 10 0.6
100 I J[Chrysotile I 0.4 Chrysoile Chrysotile
# Grid Op
23
M40548 005 Sample Conumnents;
: [EE_area during fabrication







s




40548-005, Chrysotile Diffraction, S

’3&2? #f S L ;
R3a484 180.0KV 89 0cs




VERIFICATION OF CHRYSOTILE DIFFRACTION PATTERNS

|  1) Measure three spots and/or the ihterrow Spa‘é‘ing on the diffraction pattern (in mm).

2) Use the formula:

CAMERA CONSTANT (mmA) = SPACING (in Angstroms, A}
MEASURED DISTANCE (mm) :

- 3) The calcuiated spacings should be with_in;l— 5% tolerance of the d-spacings listed in the -
chart. ' -
- 4) The following chart shows the chrysotile d-spacing values from the Mineral Powder

Diffraction File Data Book from file card #31-808 on page 228.

bkl " d Spacing (inA) | Range +- 5%

002 7.31 6.94 - 7.68
004 3.65 347 -3.83 ¥ -
202 245 233 - 257 28.-8mnk
200 2.65 252 - 278 - = O,Y9A
110 459 4.36 - 4.82 S28mn |
330 153 1.45 - 1.61 ‘
Interrow ' 5.31 504 - 558
v 528
Reflection Spot v . ‘
{camera K) 38~ 8 mmA = 3 i [00 A (calculated spacing)c/
o0 Lf {measured distance) 8 O mm » :
Reflection Spot - ‘ 3 - —
{camera K) 88:/8 mmA = 17/’ g C) A {calculated spacing) ‘
Jio (measured distance) Q O mm .
bReﬂection Spot , .‘, |
' {camera K} (9 8 ’8 mmA = Q ! SO A (calculated spacing)/
0 (measured distance) Iy, mm :
) :
MAS Job#:_M Yo S4B —co$ Fim# M 30 Y0Y
Analyst: A N / [4& Date Photo was taken: |4 / oY /Oé :
Date Verified: I //0 Jot EDS Verified: @ NO
~ Unable to verify pattern Explanation:

Sre#y
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MAS TEM ANALYSIS

M40548-008

!

I CLIENT NAME: Materials Analytical Services Atlanta

7402 ANALYSIS

Sample Area/ Volume: 200 Liters
Filter Type:  MCE 25mm
Pore size: 0.8
Effective Filter Area: 385
Sample type: Air
Analysis type:

Grid Acceptance | )

Accelerating Voltage:

CLIENT SAMPLE ID: | A1-D

Date Analyzed: | 11/8/200

Analyst: | K.Simpson

Scope Number: P

Indicated Mag:
Screen Mag:
Grid_box:

Number of grids:

Str#:  SquarelD: H Size i Morph:

1 B6-A3 1 M36408
2 0.6 M36408

3 0.8 M36408

4 0.7 - Chrysotile
5 c3 0.5 Chrysotile
‘6 5 Chrysotile
7 E3 027 Chrysotile
8 G3 1 Chrysotile
9 13 0.5 M36409°
10 A8 2 Chrysotile
By 4

12 1

13 0.3

14 C8 0.4

15 1

16 1.3

17 2

18 0.4

19 E8 o 0.5

20 .Chrysotile 15 07 Chrysotile
21 ‘Chrysotile 12.5 0.7

22 iCh 12 0.5

23 22 4

24 G8 5.1 0.3

25 6.5 0.27

26 , 8 0.28

27 ... . Chrysolile 6.8 1

o8 " Cimeatic” T g 03

SAED:
M36407
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile

- Chrysotile

Cheysotile




29
30
31
32
33
34
35
36

37
38

-39
40
41
a2
43
44
45
46
47
48
49
50
51
52
53
54
55
.56
57
58

- 59
60
61
62
63
64
65
66

67

68
69
70
71

72
73

74 -

75
76
77
78
79
80
81

05
0.28
0.28

0.28
0.3
0.5
04

0.3:

1.2
0.5
0.3
0.6
0.4
0.3

0.6
2.8
03
1.5
0.5
1.5
0.3
0.28
0.6
0.8
0.3
1.2
0.3
0.27

0.3

0.3

0.3
0.28
0.28

Chrysatile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile




§ 82 8 05
83 55 05

84 G5 12 0.3

NSD Go
85 G3 6 028
86 /sot ) 18 1
87 i ) | 16 12
o5 : S o oe
89 7 1
90 15 0.6 Chrysotile Chrysotile
3] G1 6 05
92 10 0.3
93 8 0.3
94 14 0.5
95 40 05
96 17 8 1.2
97 10 1.5
98 5.5 05
99 15 18 4

100 . iChrysotile . &1 1 Chrysotile Chrysotile

# Grid Op
27
M40548 Q08 ‘Sample Comments: o -
NWarea during fabrication T
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 M40548-008, Chrysotile Diffraction, Str. #001
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VERIFICATION OF CHRYSOTILE DIFFRACTION PATTERNS

'1) Measure three spots andjor the interrow spa‘é‘ing on the diffraction pattern (in mm).

2) Use the formula:

CAMERA CONSTANT (mmA) = SPACING (in Angstroms, A)
MEASURED DISTANCE (mm) -

- 3) The calculated spacings should be within;l-- 5% tolerance of the d-spacings listed in the
- chart. ‘ : -
4) The following chart shows the chrysotile d-spacing values from the Mineral Powder

Diffraction File Data Book from file card #31-808 on page 228.

hki | dSpacing (nA) | Range +- 5%
002 7.31 6.94 - 7.68
004 3.65 347 -3.83 5 s
202 245 2.33 - 2.57 _ﬁ?jg””"”y: T 29A*
200 2.65 252 - 2.78 S, St
110 ‘ 459 4.36 - 4.82 '
330 1.53 1.45 - 1.61°
interrow o 531 504 - 558
, Ly Sygmm
Reflection Spot : :
{camera K) . Q 8 < 8 mmA = 3 / q’Q A (calculated spacing) e
oY (measured distance) 3,1§ mm ‘ ‘
Reflection Spot ~ : :
v {camera K} d 8 "8 mmA = % [é/ A (calculated spacing) -~
! (0 ‘ (measured distance) [, 2% mm
Reflection Spot v v o? 0 : /
Q {camera K) & 8 L (a mmA = ! L/ A (calculated spacing)
: CQ Y {measured distance) ; mm :
v [0 :
MAS Job#:_ M Y034 ~c 0B Fim# M Sk Yy F
Analyst: K Q / /(j ~ Date Photo was taken: /1 /(3 (0) /ﬁ 2
" Date Verified:__11 [0 /06 _ . EDS Verified: CYES™ NO
Unabletoverifypaitern __ Explanation: |
St (

R









Chirysotile.”







o

008 Sthuctire: L _ o
' ' ' T 40s]




15008 Stricture #75: Chrusotile -
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MAS TEM ANALYSIS

M40548-012

7402 ANALYSIS

" MCE 25mm

Sample Area/ Volume: |

Filter Type:
Pore size:

Effective Filter Area:

Sample type:
Analysis type:

CLIENT SAMPLE 1D:

Grid Acceptance Y

_ Liters

Date Analyzed: . -
Analyst:
Scope Number: |
Accelerating Voltage: -
Indicated Mag: ‘
Screen Mag: |
Grid_box: :

11152006

Mehrdad Motamedi

-Average Grid Size: 0010302 Total Area Amalyzed: ' “

Number of grids: 2

Number of openings: 40

#2:

Str#:  SquarelD:
1 C6-C1
2

'3
4 c2
5
6 C3
7 Ca
8
9
10
11 C5
12
13 C6
14
15 Cc7
16
17 C8
18 Cc9
19 Cc10
20 D10
21, D9
22
23
24 D8
25
26 D7
27 D6
28

Fiber Type ,i i Size E Morph: SAED:
“Chrysotile 8 0.3 Chrysotile Chrysotile
_Chrysotile . 19 1 Chrysotile  Chrysotile
“Chrysotile L7 0.5 Chrysotile Chrysotile
hrysotle | 57 0.9 Chrysotile Chrysotile
Chiysotile 8 0.4 Chrysotile  Chrysotile
 Chrysotile 56 2 Chrysotile Chrysotile
rysotile 7 Chrysotile Chrysotile
~Chiysotile 0.4 Chrysotile Chrysotile
“Chrysotile 0.3 Chrysotile Chrysotile
‘Chrysotile 0.6 Chrysotite Chrysotile
Chrysotile 0.7 Chrysotile
" Chrysotile 06 Chrysotile
“Chrysotile 2 Chrysotile
’ ) :Cﬁfysotiie 0.3 Chrysotile
Chrysofile 07 Chrysotile
Chrysotile 7 03 Chrysotile
‘Chrysotile 73 0.3 Chrysotile
~ Chrysotile 7 07 Chrysotile
SNA O 8 0.2 Ambiguous  Ambiguous
: Chrysotite 8 1 Chrysotite Chrysotite
Shysotile L o ; Chrrentlo
" 7 1 " Chrysotile
/Chrysotile 16 4 Chrysotile
_Chrysotile 17 0.4 Chrysofite
 Chiysofile 6 15 Chrysotite
_iChrysotile 17 1.3 Chrysotile
hrysotite 7.5 0.3 Chrysotile
" Chrysotile 40 6 Chrysotile




N

L 29 D5 2 Chrysotile
: NSD D4
30 D3 0.5 - Chrysaotile Chrysotile
31 D2 0.5 Chrysotile
32 D1 0.5 ~ Chrysofile
33 C7-A6 0.4 Chrysaotile
34 0.6 Chrysotile
NSD A7
NSD A8
35 A9 1.6 Chrysotile
36 A10 1 Chrysotite
37 B10 2 Chrysotile
38 07 Chrysotile
- 39 B7 0.4 Chrysotile
40 0.3 Chrysotile Chrysotile
41 0.3 Chrysotile
42 -0.8 Chrysotile
43 0.3 Chrysotile
- NSb B4
44 cs 0.3 Chrysctite. .
45 2 Ambiguous Ambiguous
46 C6 1.5 Chrysotile
47 4 Chrysotile
48 1.6 Chrysotile
49 o1} 0.3 Chrysotile
50 C10 0.6 Chrysotile Chrysotile
51 1.4 Chrysotile
‘NSD D10
52 D9 0.3 Chrysotile
53 . D3 0.3 Chrysotile
54 0.4 Chrysotile
55 0.8 Chrysotile
56 E5 0.3 Chrysotile
57 G7 0.6 Chrysotile
58 H8 0.3 Chrysotife
59 0.8 Chrysotile
60 0.7 Chrysotile Chrysotile
61 0.3 Chrysotile
62 "n 0.4 Chrysotile
63 0.5 Chrysotile
64 0.3 Chrysotile
65 41 07 Chrysotile
66 0.3 Chrysotile
.67 0.3 Chrysotile
68 0.3 Chrysotile
# Grid Op
40

M40548 012 Sample Comments:
personalright
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MAS TEM ANALYSIS M40548-013

| CLIENTNAME: Materials Analytical Services Atlanta CLIENT SAMPLE 1D: | P1B__ |}
7402 . ANALYSIS
‘ Sample Area/ Volume: --------------------------------- Liters Date Ana]yzéd: >>>>>>>>>>>>>>> “1msi2006
Filter Type: - ) Analyst: " Mehrdad Motamedi
Pore size: Scope Number: »
Effective Filter Area: Accelerating Voltage: :
Sample type: Indicated Mag: !
Analysis type: Screen Mag: T
Grid Acceptance 7 Grid_box: o
Number of grids: , #3: 1 10 2
Number of openings: .40 #4: 102

Average Grid Size:  0.0104

vhasbesos 97,14

Str#:

2 30PN O A WN -

e e e Y
W NG W N

‘NSD
19
20
21
22
23
25
26
27

SquarelD:
D6-18

‘H4

Fiber Type: I { Size I
: 32 1.6
M 0.9
9 0.3
10 0.9
11.3 1
8 0.5
16 1.6
28 3.6
. 57 15
:iChrysotile : 6 0.3
iChrysotile 7 0.3
ﬂ&;&ﬁiém IR T 05
22 0.5
10 1
28 1
8 0.6
7 03
18 0.7
12.6 0.3
6 0.5
57 0.3
12 0.7
28.7 06
16 4
i5 2
12 1.5
i‘Chrysotile 12 0.6

Morph:

Chrysotife
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile

Chrysotile

Chrysotile

Chrysotile
Chrysotile
Chrysotile
Chrysotite
Chrysotile
Chirysotile
Chrysotile
Chrysotile
Chrysotile

SAED:

Chrysotile
Chrysotile

" Chrysotile

Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile

Chrysotile

EDS:




28 H5 [ ichrysotite | 13 1 Chrysotile
29 { |[Chrysotile ] 57 03 Chrysotile
) w0 [ )Chrysotile | 16 o7 Chrysotile
31 He | [[chrysotile | 14 05 Chrysotile
32 , I |[Chrysotile | 24 1.6 Chrysotile
NSD H7 [ I ]
33 Hs | |[Chrysotile | 8 0.9 Chrysotile
34 Ho | |[Chrysotite 1 32 0.5 Chrysotile
35 Go | |[Chrysotite | 13 0.4 " Chrysotile
36 Gs | |[Chrysotile ] 55 0.3 Chrysotile
37 I J[Chrysotile | 18 0.5 Chrysotile
38 | [Chrysotile l 7 09 Chrysotile
39 G7 | [Chrysotile | & 0.5 Chrysotile
40 D7-C1 | H@nrvsotiie | 15 1.3 Chrysotite Chrysofile
41 cz2 | J[Chrysotile | 66 0.3 Chrysotile '
42 i |{Chrysotile ] 7 0.3 Chrysotile
43 E |[Chrysotile | 55 0.3 Chrysotile
44 c3 NA ) | 63 1 Ambiguous  Ambiguous
45 | | [Chrysotite ] 235 0.7 Chrysotile
46 L |[chrysotile | 14 - 04 Chrysotile
47 \ )[Chrysotile ] 24 0.4  Chrysotile
48 c4 L J[Chrysotile | 55 0.4 Chrysotile
49 [ NA ] ] 8 0.6 Ambiguous  Ambiguous
50 cs | |[Chrysotile | 8 0.3 Chrysotile
51 c6 | [Chrysotile | 16 0.8 Chrysotile
52 c7 | J[Chrysotile 10 0.5 Chrysotile
53 i |[Chrysotile | 8 03 Chrysotile
54 { |fchrysotile \ 0.6 Chrysotile
'NSD D& | I ] v
55 D5 L lchrysotile | 76 0.7 Chrysotile
56 [ llchrysotile | 30 2 Chrysotile
57 D4 | |[Chrysotile ] 78 06 Chrysotile
58 | | [Chrysotile | o 0.4 Chrysotile
NSD D3 | | \ :
59 D2 L lchrysoctile l 9 0.7 Chrysotile
60 D1 [Chrysotile | 85 0.3 Chrysotile Chrysotile
NSD  E1 | I ]
“NSD  E2 | I | _
61  E3 | |[Chrysotile | 6 0.3 Chrysotile
62 I J[Chrysotile ] 16 05 Chrysotile
63 | J[Chrysotile | 21 5 Chrysotile
64 E4 | J[Chrysotile - 1 Chrysotile
65 I | [Chrysotile ] 10 2 ~ Chrysotile
66 E7 | |[Chrysotile | 24 0.6 Chrysotile
67 . l | [Chrysotile 1 14 05 Chrysotile
68 E8 | |[Chrysotile ] 8 08 . Chrysotie
89 E9 Chrysotile i 9 1 Chrysotile
70 I |[Chrysotile : 12 0.5 Chrysotile ~ Chrysotile
 #Grid Op
40

M40548 013  Sample Comments:
|personal left
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MAS TEM ANALYSIS

M40548-016

I " CLIENT NAME: Materials Analytical Services Atlanta CLIENTSAMPLE ID: | :
Sample Area/ Volume: | 181.8 Liters Date Analyzed: | 11/15/2006
Filter Type:  MCE 25mm - Analyst: | Kevin Simpson
Pore size: 0.8 Scope Number: s

Effective Filter Area: 385 Accelerating Voltage: 100 KV

Sample type: Air Indicated Mag: 25 KX

Analysis type: 7402 _ Screen Mag: 20 KX

Grid Acceptance | Yes 8 % Grid_box: 7179

Number of grids: | 2 #1: | 102 #3: 104

Average Grid Size: JOQJ_Gﬂ)S

|

Number of openings: |

#2:

Non-asbestos :

Stré#:

-

NN RNNRNRARRMMBNA @ o aoaa wa
00 NSO D WN= 0O NI dWN-=20O

© BN G DA W N

SquarelD:

Fiber Type: v

E6-H1

H3

H5

Chrysotie

‘Chrysotile

H7

H9

15.5

Morph: SAED:
Chrysotile Chrysotile
M36438 M36437
Chrysotile Chrysotile
Chrysotile Chrysotile
Chrysotile Chrysotile
Chrysotile Chrysotile
Chrysatite Chrysotile
Chrysotile Chrysotile
Chrysotile Chrysotile
M36440 M36439
M36440 Chrysotile
M36440 Chrysotile
Ambiguous Ambiguous
Chrysotile Chrysotile




29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46
47
48
49
50
51
52
53
54
55
56
57

. 58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75
76
77
78
79
80
81
82

i i|ChrvsotiI_e | 136
= = a

L.

F1

F3

F5

E7-B2

B4

B6

B8

0.27
0.8
0.5
0.8

0.27
0.6
06

0.3

0.3

0.3
0.28

0.27

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile




) 83 8 03 , =
84 8 2 g
85 8.5 15
86 72 0.3
87 75 03
83 6 0.4
89 8 0.28

.90 5.5 0.3 Chrysotile Chrysotile

91 B10 5.2 0.6

92 7.5 0.5

93 6 1

94 24 4

‘95 6 A1 Ambiguous - Ambiguous
96 8 0.4

197 8 0.5

98 16 0.4
99 16 0.6 .

100 55 0.5 Ambiguous Ambiguous

# Grid Op
13

- M40548 016  Sample Comments:
INE area during fab and file
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M40548-016, Chrysotile Diffraction, Str. #002



VERIFICATION OF CHRYSOTILE DIFFRAGTION PATTERNS

‘ ’_1) Measure three spots and/or the interrow s'p'a'éing on the diffraction pattern (in mm)..

2) Use the formula:
CAMERA CONSTANT (mmA) = SPAGING (in Angstroms, A)
MEASURED DISTANCE (mm) |

--»3) The calculated spacings should be WEthin‘;‘l— 5% tolerance of the d-spacings listed in the
chart. ' -
4) The following chart shows the chrysotile d-spacing values from the Mineral Powder

Diffraction File Data Book from file card #31-808 on page 228.

bki T d Spacing (in A) ‘Range +/- 5%
002 7.31 6.94 - 7.68 28 8 /T
004 3.65 3.47 - 3.83  AGOmmk e
202 245 2.33 - 257 o S SAT
200 2.65 252 - 2.78 é",'l/ ot :
110 4.59 4.36 - 4.82
330 153 1.45 -~ 1.61
Interrow ‘ 531 504 - 558
;;sm
Reflection Spot 5 , : _ _
'  (comefaK) , 98 rg mmA = 3, LG A (calcutated spacing)
oY (measured distence) ],z mm
T v G
- Reflection Spot ]
{camera K} 9/28‘ b mmA = z'// @f A (calcutated spacing) ~
v o (measured distance) §, 74§ mm : ‘
Reflection Spot Je # / ’
~ {camera K} ‘ 98’% mmA = 0? ! b/f A (calculated spacing)
: Q O (measured distance) [, 1S5 mm -
MAS Job #: M Y0SY8 -0l Fim#: MO b i 3T
Analyst: I{_g ;KUY Date Photo was taken: f I %é :
Date Verified:_ ([ /G /0 EDS Verified: (B8 nNo
Unable to verify pattern Explanation:,

Sre #e



-
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VERIFICATION OF GHRYSOTILE DIFFRACTION PATTERNS

‘ >_1) Measure three spots and/or-the interrow Spaéing on the diffraction pattém {in mm)_.

2) Use the formula:

CAMERA CONSTANT (mmA) = SPACING (in Angstroms, A)
MEASURED DISTANCE (mm) S

-3) The calculated spacings should be within;h 5% tolerance of the d-spacings listed in the
chart. . : -
4) The following chart shows the chrysotile d-spacing values from the Mineral Powder

- Diffraction File Data Book from file card #31-808 on page 228.

hki ~ d Spacing {in A) ‘Range +/- 5%

002 7.31 694 - 768 28 3, v
004 3.65 3.47 - 383 : #© mm k -~ §53 }\C’w
202 2.45 - 2.33 - 257 )
200 2.65 252 - 278
110 . 4.59 436 - 482
330 ‘ 1.53 1.45 - 161
Interrow 5.31 504 - 558
Reflection Spot : - , :
{camera K) _ ;) 8“’ O wmA = 3: b YA {calculated spacing) t/
OO % (measured distance) ‘4&6’ mm »
~Rellection Spot 3 :
(camera K} a? 8 e% mmA = ‘/’ b r A (calculated spacing) v
t{o {measured distance) f?r Z S"’ mm '
Reflection Spot ' . /
{camera K) O? 8 '8 mmA = D? ) L{ L/ A (calculated spacing)
40; {measured distance) L, mm -
MAS Job#:_ M HYO8Y§ ~of(, Fim# M_S0YSY
Analyst: f( ,S / /ZP _ ' Date Photo was taken: [ /{/" Q//ﬂé
 Date Verified.___{{ [(( /06 EDS Verified: @ NO
Unable to verify pattem___;____ Explanation:
Sz 7/0

S’
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MAS TEM ANALYSIS

M40548-019

: I CLIENT NAME: Materials Analytical Services Atlanta

CLIENT SAMPLE ID: | A2D |
7402 ANALYSIS
Sample Area/ Volume: _0_ Liters Date Analyzed: i 111512006
Filter Type: 5mm Analyst: | Kevin Simpson
~ Pore size: 0.8 Scope Number: -
Effective Filter Area: 385 Accelerating Voltage: ‘ 100 KV
Sample type: Air Indicated Mag: s T R
Analysis type: 7402 Screen Mag: o 20 KX
Grid Acceptance Yes 8 % Grid_box: S 7179
Number of grids: = 2 . -
Asbestos © 100

Average Grid Size: 0010557

Number of epenings: >

Non-asbestos .

Str#: SquarelD: Fiber Type: g 5 Size % Morph: SAED:
1 C10-B2 _iChrysotile 6 03 Chrysotile Chrysotile
2 ‘Chrysotile 52 0.28 Chrysotile Chrysotile
3 B4 §Chrysotile . 65 0.3 Chrysotile Chrysotile
4 Chrysotile 52 0.28 Chrysotile Chrysotile
5 B6 Chrysotile 6 0.4 Chrysotile Chrysotile
6 Chrysofite 31 1 Chrysotile Chrysctile

7 iChrysotle . 55 05 Chrysotile Chrysotile

8 3 otile 5.1 0.5 Chrysotile Chrysotile
9 i ‘Chrysotile 30 0.4 Chrysotile Chrysotile
10 -Chrysotile 6 0.3 Chrysatile Chrysotile
11 ‘Chrysotile 8 0.6
12 B8 . ~Chrysotile 10 1
13 - Chrysotile 5.1 0.28
14 " Chrysotile 28 15
15 Chrysotile. - 13 0.3 M36442 M36441
16 D4  Chrysotile 6 0.3
17  Chrysotile 7 05

oo b

18 D8 " Chiysotile 55 0.8
19 . D10 “Chrysotile. .. 32 1
20 Chryso 8 0.3 Chrysofile Chrysotile
I e o ‘

22 ~.Chrysotile 8 06
23 “Chrysotile 6 2
o o Lol es oos
25 oo 2
26 6 2
27 c3 26 1




et

31
32
33
34
35
36
37

.38

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

- NSD

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

A10-D1

D3

D5

D7

D9

D10

E1
E3

ES
E7

E8

iChrysotj_le

IChrysotile

(Chrysofie

iChrysotile

0.28

Chrysotile

M36444

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile -

Chrysotile

M36443

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile




81
82
83
84
85
a6
87
88
89
90
91
92
93
94
95
9
97
98
‘99

- 100

i'N\-N'are; during fab and file

0.5

E9 0.3

0.7

03

0.6
0.3
0.5
04

E10

G2 0.3
0.28
0.4

03

03

# Grid Op
24

M40548 019 _ Sample Comments:

Chrysotile

Chrysotile

Chrysotile

Chrysotile
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' M40548-019, Chrysotile Diffraction, Str. #015
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VERIFICATION OF CHRYSOTILE DIFFRAGTION PATTERNS

'_1) Measure three spots and/or the interrow spacing on tvhe'_diffraction pattér'n»(in mm)..

2) Use the formula:

CAMERA CONSTANT (mmA) = SPACING (in Angstroms, A)
MEASURED DISTANCE (mm) }

3) The calculated spacings should be Mthﬁinw’ri— 5% tolerance of the d-spacings listed in the
chart. ' -
4) The following chart shows the chrysotile d-spacing values from the Mineral Powder

Diffraction File Data Book from file card #31-808 on page 228.

bkl "d Spacing (in A) | Range +- 5%

002 7.31 6.94 - 7.68 - :
004 365 347 - 3.83 »<28:81Ml’9£; Ny
202 245 233 - 257 T, S =51 29A ¢
200 2.65 252 - 278 '
110 ' 459 436 - 4.82
330 1.53 1.45 - 1.61
Interrow 5.31 504 - 558
Reflection Spot s | '
eflection Spo « - :
{camera K) _ QQ } 8 mmA = 3-. lQ A (calculated spacing) /
- 00O Lf (measured distance) :l. “:l,g' mm _ ‘
- Reflection Spot ' v ; :

: {camera K} ’ ;2 8: 8 mmA = Z7/,« lz l A (calculated spacing) /~/
11O {measured distance)} é . Z( mm :
Reflection Spot A , ~ g

: {camera K) 38? ¢ 8 mmA = é) I LIO A (calculated spacing) ( ‘
&O& {measured distance) ) :Q o mm :
, s
MAS Job#_MYHOSHB~014 Fim#: M SLYY /[
Analyst: K Q / K / Date Photo was taken: /{ / /,?//ﬂ’;'
Date Verified: | | [/, [l EDS Verified: @ NO
Unable to verify pattern _ Explanétion:

S /s
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VERIFICATION OF GHRYSOTILE DIFFRACTION PATTERNS

'1) Meésure three spots and/or the interrow Spa‘éing on the diffraction pattérh- (in mm).-

2) Use the formula:

CAMERA CONSTANT (mmA) = SPACING (in Angstroms, A)
- MEASURED DISTANCE (mm) : -

-3) The calculated spacings should be within;l-' 5% tolerance of the d-spacings listed in the
chart. ' h
4) The following chart shows the chrysolile d-spacing values from the Mineral Powder

Diffraction File Data Book from file card #31-808 on page 228.

nid | dSpacing (inA) | Range +- 5%

002 i 7.31 694 - 768 - s AN T
004 3.65 3.47 - 3.83 28 .bmnk =S 24R“T
202 245 - 233 - 257 g S
200 2.65 , 252 - 278
110 4.59 436 - 4.82
330 1.53 1.45 - 1.61
interrow B 5.31 504 - 558
. ir? § r SMM :
Reflection Spot ' . 0 p : '
. {camera K) _ 98" O mmA = Z 2 ;Z A {calculated spacing) /
o0 (measured distance) mm
} _?%q:g’ v '
. Reflection Spot - Q
E _ {camera K} &g¢ O mmA = L/r b f A (calculated spacing) /
1§O (measured distance) Ge2s mm |
Reflection Spot ' 3 [ | ’
{camera K) 0(1865 mmA = 3 ! V@ A {calculated spacing) /
QO; (measured distance) ! 2,0 ™ : .
. 7 : .

MAS Job#:_ M H0SYR 01} Fim# M 36543

Analyst: '?4" / /4(’ . Date Photo was taken: i fr f/d& :

Date Verified. | { [ /(. /0 EDS Verified: (VESY NO

Unabile to verify patiern Explanation:
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MAS TEM ANALYSIS  M40548-020

| CLIENT NAME: Materials Analytical Services Atlanta CLIENT SAMPLE 1D: P-2-A
- 7402 ANALYSIS
-Sample Area/ Volume: I 46.8 Liters Date Analyzed: 11/16/2006
Filter Type: MCE 25mm Analyst: Mehrdad Motamedi
Pore size: 0.8 Scope Number: 4

Effective Filter Area: 385 ' Acceleorating Voltage: 100 KV
" Samplo type: Air Indicated Mag: 0 KX
Analysis type: 7402 Screen Mag: 0 KX

Grid Acceptance ] YES 8 % Grid_box: 7179

Number of grids:
Number of openings: | 34 #2: 102 #4: | 100 Asbestos 102

YT Non-ashest 0
Average Grid Size:  0.010301  Total Area Analyzed: on-asbestos | 0
% Asbestos| 100

St#:  SquareiD: Fiber Type: 1 Size { Morph: SAED: EDS:
1 B1-H1 [[Chrysotile 5.8 0.3 Chrysotile Chrysotile
2 I |[Chrysotile 1 8 0.6 Chrysotile Chrysotile
3 | f|Chrysotile | 55 0.8 Chrysotile Chrysotile
4 H2 | {[Chrysotile I 41 3 Chrysotile Chrysotile
5 I |[Chrysotile | 8 0.8 Chrysotile Chrysotile
6 I |ichrysotile | 56 08 Chrysotile Chrysotile
7 | [ichrysotile | 24 0.5 Chrysotile Chrysotile
8 |EChusotile | 9 0.3 Chrysotile Chrysotile

NSD  H3 Il
9 H4 | |ichrysotite | 8 0.4 Chrysotile Chrysotile
10 [ |[ichrysotile | 38 8 Chrysotile Chrysotile
11 I }{Chrysotile ] 12 0.5 Chrysotile
12 H5 | |lchrysotile | 85 0.9 Chrysotile
13 | lichrysotile | 7 0.8 Chrysotile
14 H6 | |[Chrysotile” | 12 1 Chrysotile
15 I |[Chrysotile | 65 03 Chrysotile
16 I {lchrysotile | 57 0.3 Chrysotile
17 H? [Chrysotile | 8 0.9 Chrysotile O
18 I [[Chrysotile |7 8 Chrysotile
19 I ||chiysotile | 85 03 Chrysotile

" 20 | {[Chrysotile I 12 0.5 Chrysotile Chrysotile
21 H8 | | [Chrysotile ] 36 3 Chrysotile
22 I [Chrysotile | 8 2 Chrysotile
23 G | {|Chrysotile | 66 0.8 Chrysotile
24 | [Chrysotile 14 3 Chrysotile
25 I | [Chrysotile | 15 0.7 Chrysotile
26 o ichrysotite | 14 0.5 Chrysotile
27 68 [ [iChrysotile ] 75 o9 Chrysotile




£

28
29
30
31
32
33
34
35
36
"37
38
39
40
41
42
43
44
45
45
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
87

NSD

68
69
70
71
72
73
74
75
76
NSD
77
78
79

G7

G6

G5

G4

G3

G2

G1

F1

F2

F3

B2-D1

D2
b3
D4

D5

D&

EQ
E4

| ||Choysetile
[ |[Chrysotile
| | Chrysatile
[ |[Chrysotile
I | [Chrysotile
| |[Chrysotile-
|
|
|
I
[

||Chrysotile
||Chrysotile
J{Chrysotite
liChrysotile
I |Chrysoti[e
|[chrysotite
|Ch[ysotile
I [Chrysotile
I i[Chrysotile
I {[Chrysotile
| l{Chrysotile
I JiChrysotile
IECh[ysotile
{ liChrysotile
I |iChrysotile
[ j|Chrysotile
I |[Chrysotile

| Chrysotile I

{IChrysotile

[

[ {iChrysotile
[ |[Chrysotile
{ |[Chrysotile
| |[iChrysotile
I | Chrysotile
I |[Chrysotite
{

|

|

I

|

|

|

|[Chrysotile
|[Chrysotile
| [Chrysotile
{{Chrysotile
l{Chrysotile
|[Chrysatile
||Chrysotile
|[Chrysotile

[Chrysotile |

| i
| ||Chrysotile
| |[Chrysotile
I JiChrysotile
| |ichrysotile
{ [{Chrysotile
{ |{Chrysotile
[ |[Chrysotile
|
I
{
|
{

|{chrysotile
|[Chrysotile
I

|[Chrysotile
|[Chrysotile

[Chrysotile

I S | | | ]

5.5

12

20

7.7

55
20

©

16
8.3

6.5 .

11

14
7.5

20

13

9.5

12

14

18

32

5.5

22

50

13

12

13

10
5.5

14
12
17

14

0.9
0.6
0.5
0.6
0.4
0.7
0.3

0.5

0.7

0.8
0.5

Chrysotile
Chrysotile
Chrysofile
Chrysotile
Chrysofile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chirysotile
Chrysatile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysofile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile

Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile

Chrysotile
Chrysotile
Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

EEEEEEEEEER EEEEFEEE RN EE EE R EE ENEE Rl EREEEREEEREEEER EE



. 80
81
82
83
84
85
86
87
88
89
20
N
92
93
94
95
96
97
98
- 99
100
101
102

M40548

E3

E2

E1

F1

F2

F4

| iChrysotile
Chrysotile

| |[Chrysotile

{ |[Chrysotile

i |[Chrysotile

i

|

|[Chrysotile

i[Chrysotile

I J[Chrysotile
’ |[Chrysotile

| |[Chrysotile
| |[Chrysotile
l |[Chrysotile
! |[Chrysotile
[ lcChrysotile
l[Chrysotile
liChrysotile
|[Chrysotile
|[Chrysotile

WU SN SN J SN N  W_—

[}
=
2
w
=
@

020 Sample Comments:

1

15
12
10.5
24
35

53
55
17
7.5
10

11.5
11.5

7.8
6.5
32
21

8.5

0.6

0.3
0.3
04
1.3

0.8

0.3
0.3

0.3
0.4

0.3
0.5
0.3

03
04
0.5
07

Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysaotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile
Chrysotile

Chrysotile

Chrysotile

Chrysotile

’
(&

EEEEK

|personal right during fab and file
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' MAS TEMANALYSIS Mos02t

| CLIENT NAME: Materials Analytical Services Atlanta CLIENT SAMPLE ID: | P-2-B |
- 7402 ANALYSIS
Sample Area/ Volume: | 44.6 Liters Date Analyzed: 11/16/2006
Filter Type: MCE 25mm . Analyst: Kevin Simpson
Pore size: 0.8 Scope Number: 3

‘Effective Filter Area: 385 Accelerating Voitage: 100 KV
Sample type: Air Indicated Mag: 25 KX
Analysis type: 7402 Screen Mag: 20 KX
Grid Acceptance ] Yes 8. % Grid_box: 7179 '

Number of grids: #1: | 103 #3: | 105 -

Number of openings: | 18 #2: | 101 #4: ] 102 Asbestos 101

Non-asbestos 3

Average Grid Size:  0.010557  Total Area Analyzed:

% Asbestos

97.12

S Squareil: Fiber Type: H Size f Morph: SAED: EDS:
1 A2H1 J[Chrysotile | o 05 Chrysotile Chrysotile
2 (. lichrysotile | & 0.4 Chrysotile Chrysatile
3 | [|Chrysotite | 15 3 Chrysotile Chrysotile
4 ] |[Chrysotile | 12 0.4 Chrysotile Chrysotile
5 [ lichrysotile | 28 0.5 Chrysotile. Chrysotile
6 l llchrysotile ] 16 13 Chrysotile Chrysotile
7 | |ichrysotile | 25 25" Chrysotile Chrysotile
8 | liChrysotile | 40 1 Chrysotile Chrysotile
9 | j[Chrysotile | 20 4 Chrysotile Chrysotile -
10 | lchrysotile | 18 0.7 Chrysotile Chrysotile
1. H3 | |[Chrysotile | 7 0.9
12 [ |[Chrysotile ] 10 0.3
13 f llchrysotile | 15 2
14 | llchrysotile | 56 8
15 | ||Chrysotile | 75 2
16 I |[Chrysotile ] 31 5
17 | |lchrysotile | 8 0.5
18 l |lChrysotile | 46 2
19 I J[Chrysotile I 8 0.3 _
20 H5 | j{Chrysotile | 16 038 Chrysotile Chrysotile
21 | |[Chrysotile T 04
22 J |[Chrysotile ] & 028
23 ; |[Chrysotile | 8 0.5
24 | |ichrysotile | 52 0.9
25 H7 | |[Chrysatile | 6 0.3
26 - | |[Chrysotile | 34 0.5
27 | ||Chrysotile o1 05
28 HY | |[Chrysotile ] 23 0.6




29
30
31
32
33
34
.35
36
37
38
39
40
41
42
43
44
45
46

- 47

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78

79
80
81
82

E1

E3

E6-17

G7

E7

Cc7

Ja

G4
E4

iChrysoti!e

[ IChrysotile

HChrvsotiIe

[ [cChrysotile

[ lchrysotile

E:]JChrvsotile

[ [chrysotile

[ J[chrysotile

[ Ilchrysotile

[ [Chrysotile

[ Jichrysotile

l[Chrysotile

]—_!|Chrvsotile

{ |{Chrysotile

[Chrysotile

{Chrysotile

[ ichrysotile

| [Chrysotile

I [Chrysotile

[ ][Chrysotile

[ [Chiysotile

[ lfchrysotie

[ l[Chrysotile

|
l
|
|
|
|
|
|
|
|I
|
|
?
|
I
|
)
|
I
|

’ Chrysotile !

[ chrysotile

[ lchrysotile

|[Chrysotite

l: [Chrysotile

[ [Chrysotile

{Chrysotile

[ Jchrysotile

|[Chrysotite

‘::HChrvsotile

[Chrysotile

{Chrysotile

[ lchrysotile

iIChrysotile

[Chrysotile

NA_ ||

[nA |

[ ichrysotile

{[Chrysotile

NA_ ||

[ Jichrysotile

[Chrysotile

[ llchiysotile

T licorysotite

: IChrysotile

i |[Chrysotile

[ lchrysotile

|[Chiysotile

[ Jichrysotile

l::l [Chrysotile

|
0
|
|
|
|
)
|
)
|
)
|
|
|
|
|
;
|
)
|
|
|
1
|
s

[chrysotile

12
12
57
15
14.5
10
10
5.5

26

30
24

6.5

10

16
25
36

55
18
16

13
57
21

~ ¢ o

32
24

24

16
57
10
6.5
12
10
10
7.5

Chrysotile Chrysotile
Chrysotile Chrysotile
Chrysotile Chrysotile
Chrysotile Chrysotile
Chrysotile Chrysotile
Ambiguous Ambiguous.
Ambiguous  Ambiguous
Chrysotile Chrysotile
Ambiguous Ambiguous
Chrysotile Chrysotile

st
&l

&3

7 (E B &

e

3l



7

83
84
85
86
87
88
89
920
91
92
93
04
95
96
97
98
99

100

101
102
103
104

M403548 .

C4

A4

F3

D3

021

e e

| | |Chrysot||e
i Chrysotile

|[Chrysotile
J[Chrysotile
1 [Chrysotile
|[Chrysotile
| [Chrysotile
[Chrysotile
lchrysotile
|[Chrysotile
|[Chrysotile
|[Chrysotile

Chrysotile ’

|lChrysotile
JIChrysotite
|[Chrysotile
[Chrysotile
|[Chrysotile

| |
l |
( J
| |
l _
[ |lchrysotile |
L ]
| ]
| |

l[chrysotile
|[Chrysotile
[Chrysotile

# Grid Op
18

‘Sample Comments:

5.7
5.2
5.8

©

5.5

20

10

12
20

20

24
24

75

0.8
03
04

12
07
0.28
0.28
0.5

0.3
0.5
Q.6
0.5
0.3
0.7
0.3
0.5
0.4
0.28

Chrysotile

Chrysotile

[personat left during fab and fite
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' MAS TEM ANALYSIS M0s48-024

WLIENT NAME: Materials Analytical Services Atlanta CLIENT SAMPLE 1D: ""EF“_“‘E
7402 ANALYSIS
Sample Area/ Volume: | 0 Liters Date Analyzed: 10/2/2006
Filter Type: MCE 25mm Analyst: Kevin Simpson
Pore size: 0.8 ' Scope Number: 3
Effective Filter Area: 385 Accelerating Voltage: 100 KV
Sample type: Ar Indicated Mag: 25 KX
Analysis type: 7402 Screen Mag: 20 KX
Grid Acceptance | Yes 1 % Grid_box: 7179

Number of grids:

1 2 #1:[103 #3:105 _
Number of openings: | 40 #2: 1106 #4: 1104 Asbestosl 0

SR Non-asbest 0
Average Grid Size:  0.010919  Total Area Analyzed: |  0.437 oneasbestos [ 0

% Asbestos 0

Str#:  Squarell: Fiber Type: i Size i Morph: SAED: EDS:
NSD  D3-110 |
NSD 19 | | |
NSD 18 | | |
NSD 7 [l |
NSD 16 1 |
NSD 15 L |
NsD o4 [l I
NSD 13 I I |

NSD 12 l i |
NSD H | i |
NSD H1 | i |
NSD H2 K |
NSD  H3 | I |
NSD H4 | If |
NSD H5 | I ]
NSD H6 I il |
NSD H7 ] I .
NSD  H8 | |
NSD Hg | I |
NSD  H10 | I |
NSD  D4-G1 | | |
NSD G2 [ | |
NSD  G3 | I |
NSD G4 | | |
NSD G5 | | |
NSD  G6  | I |
NSD  G7 | I |
NSD G8 | I |



NSD  Go | [ |
’ NSD G110 | I I
NSD  H10 | I ]
NSD  Hg | I | &
NSD H8 | I I
NSD H7 f If !
NSD  He | Il |
NSD H5 [ i |
NSD H4 [ Jf ]
NSD  H3 | I |
NSD  H2 | If |
nsD HT o [ |
# Grid Op

40

M40548 024  Sample Comments:
ffield blank

3
y }



MAS TEM ANALYSIS

M40548-025

I CLIENT NAME: Materials Analytical Services Atlanta CLIENT SAMPLE ID: I FB-2
7402 ANALYSIS
Sample Area/ Volume: | 0 Liters Date Analyzed: 10/2/2006
Filter Type: MCE 25mm Analyst: Kevin Simpson
Pore size: 0.8 Scope Number: 3
Effective Filter Area: 385 Accelerating Voltage: 100 KV
 Sample type: Air Indicated Mag: 25 KX
Analysis type: 7402 Screen Mag: 20 KX
Yes 1 % 7179

Average Grid Size:

Grid Acceptance |

0.010920

v Number of grids: | 2
Number of openings: | 40

Total Area Analyzed: 0.437

#1: | 105 #3:

#2: | 103 #4:

Grid_box:

Asbestos 0
Non-asbestos 0

% Asbestos

Str#:

NSD
NSD
NSD
NSD
NSD
- NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
'NSD
NSD
NSD
NSD
NSD
NSD
NSD

SquarelD:
C4-110

H10
G2
C3-G10
G
G8
G7
G6
GS
G4
G3

Fiber Type:

Morph:

SAED:

est
v}
w

EEEEEEEEEEEEEEEEEEEE R




/ NSD @2 | I |
NSD  Gf [ |
NSD  Hi [ |

NsD  H2 [ I ]

NSD  H3 ( | ]

NsD  He [ L |

NSD  H5 | I |

NSD  H6 L |

NSD  H7 [ | |

nso He [ |

"NSD  H9 C 1l |

NsD  Hto [ ]

# Grid Op

40

M40548 025  Sample Comments:
[field blank




MAS TEM ANALYSIS M40548-026

| CLIENT NAME: Materials Analytical Services Atianta CLIENT SAMPLE ID: | FB-3 E
7402 ANALYSIS
Sample Areal Volume: | 0 Liters Date Analyzed: 10/3/2006
Filter Type: MCE 25mm Analyst: Kevin Simpson
~Pore size: 0.8 Scope Number: 3
Effective Filter Area: 385 Accelerating Voltage: . 100 KV
Sample type: Air Indicated Mag: 25 KX
Analysis type: 7402 . Screen Mag: 20 KX
Grid Acceptance | Yes 1 % Grid_box: 7179

mli;l"niber,of grid;:m 2 #1: 1105 #3: | 103
Number of openings: | 40 #2: 1104 #4: | 106 Asbestosi 0

I — -asbest 0
Average Grid Size:  0.010919  Total Area Analyzed: Non-asbestos | 0

% Asbestos 0

Ste#:  SquarefD: Fiber Type: j Size | Morph: SAED: EDS:
NSD B3-F1- Il
NSD  F2 i ]
NSD F3 ] I |
NSD F4 il |
NSD  F5 E |
NSD  F6 | i |
NSD  F7 If | @
NnsD Fe Ll o
N Fe [l |
NSD F10 | I |
NSD  H10 [ |
NSD HS | Il J
NSD  H8 I |
NSD H7 f |
NSD He I |
NSD  H5 1 J
NSD  H4 | I | E
NSD  H3 ] |
NSD  H2 C |
NSD  H1 | | =)
NSD B4-D10 | i |
NSD D9 C ¢ |
NSD D8 [ |
NSD D7 | I |

NsD D6 [ | ;
NSD D5 LTI |
NSD D4 L |
NsD D3 | | |




NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD

M40548

D2
D1
ct
c2
C3
C4
Cs
C6
c7
Ccs
Cco
Cc10

026

# Grid Op
40

Sample Comments:

) EEE e EE

[field blank




SECTION 6



MATERIALS ANALYTICAL SERVICES

PROJECT COC
MAS ID: M40549 Client Job No:
Client Name: Materials Analytical Services Atlanta Client PO;
Project Name: ECL Gasket Fabrication |i Date in: 9/19/2008
Logged By: dmazzaferro Client Code: MASCORP
TRANSPORT INFORMATION:
Submitted By: Michael D. Mount Documents: COC

Delivery By: Hand Delivery

Received By: Nancy Sears Comments for COC:

Condition: good

CONTACT INFORMATION:

Contact: Bill L.ongo Work Phone: (770) 866-3200 Ext:
Title: First Name Last Name: Suffix Other Phone Ext:
Mr.  William Longo Fax: (770) 866-3259
SAMPLE INFORMATION:

# Client ID Volume # Client ID Volume

001 FAB-1 33

002 FAB-2 81

SIGNATURES

RECEIVED BY: ANALYZED BY:

REVIEWED BY: REPORTED BY:

PREPARED BY: DEPOSED BY:

Page 1 of 1
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TEM DUST ANALYSIS M40549 000

Materials Analytical Services Atlanta

ECL Gasket Fabrication II Client Sample ID: lab blank
Sample Area/ Volume: 0 cm2 g Date Analyzed: 12113/2008
Filter Type: MCE 47mm Analyst: Mehrdad Motamedi
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Fabric Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance YES 2% Grid_box: 7178
RN .
Sir < Sum: 0 Number of grids: | 2 #1: 1061 #3: 101 Average Grid Size:| 0.010201
Str >5um: ¢ Number of openings: | 10 #2: 101| #4: 101  Total Area Analyzed:|  0.102
Total . Str: 0 '
Volume Filtered 100 mi Str/sqrit #Erroﬂ Str /em2| #Error
Dilution Factor 2 Str/ sqgr ft >=5 0.000E+00; Str/cm2 >=5| 0.000E+00
Strff:  SquarelD: Type: Structure: Length Width Morph: SAED: EDS:  Photo:  Sketch:
Str# GridiD  Serp Other Structure Length Width Morph SAED EDS Photo Sketch
E2-16 NSD
(I O R
H7 NSD
0o O O
G8 NSD
O 4O 0O
F9 NSD
' Ul 0 O
co NSD '
o o U
D2-I5 NSD
(I I B I
G8 NSD
I N R
D7 NSD
O Oo 0O
E4 NSD
O O 0O
H4 NSD
O O O
M40549 000
C - Chrysotile NSD - No Structure Detected
TR - Tremolite F - Fiber
CR - Crocidolite B - Bundle

AN - Anthophyllite M - Matrix
AC - Actinolite C - Cluster




TEM DUST ANALYSIS M40549 001

) Materials Analytical Services Atlanta

"~ ECL Gasket Fabrication IT | Client Sample ID: FAS.
Sample Area/ Volume: 33 cm2 Date Analyzed: 12/13/2006
Filter Type: - MCE 47mm Analyst: Mehrdad Motamedi
Pore size: 0.45 ) Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Fabric Indicated Mag: 25 KX
Analysis type: Dust : Screen Mag: 20 KX
Grid Acceptance YES 5% : Grid_box: 7293
~ Str <Sum: 2 -  Number of grids: | 2 #1: 103| #3: 102 Averagtﬂcrid Size:| 0.010352 |
Str >5um: 0 _ Number of openings: | 10 #2: 100| #4: 102 Total Area Analyzed: 0.104
Total Str: 2 i ] —
Volume Filtered 100 Str/sqrft  1.764E+06 ~ Str /cm2| 1.898E+03
Pilution Factor 2.5 Str/ sqr ft >=5  0.000E+00 Str/icm2 >=5 0000E+00
© Str#: Squarell): Type: - Structure: I.ength - Width Morph: SAED: RS Phow
St# GridID  Serp Other Structure ' Length ~ Width Morph SAED EDS Photo Skeich
A9-B5 NSD ’
| 0O O O
D7 " NSD
o 0O O
G6 NSD .
. o 0O o
H3 NSD ,
U o d
1 E4 ¢ F 3.50 0.06 X X
_ A
'B9-E8 NSD
o 0o o
cé NSD :
_ O o O
E4 NSD :
o o o
G5 NSD
, ’ , [ N S
2 . H7 c F 220 - 0.10 X X
' ' g 0
M40549 001
C - Chrysotile NSD - No Structure Detectéd
Fiay TR - Tremolite F - Fiber :
3 ’ CR - Crocidolite B - Bundle

AN - Anthophyllite M - Matrix
AC - Actinolite C - Cluster .



i
I

TEM DUST ANALYSIS

M40549 002

Materials Analytical Services Atlanta

* ECL Gasket Fabrication IT Cliont Sample [D FAB2
Sample Area/ Volume: 81 cm2 Date Analyzed: 12/13/2006
Filter Type: MCE 47mm Analyst: Mehrdad Motamedi
- Pore size: 0.45 Scope Number: 4
- Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Fabric Indicated Mag: 25 KX
* Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance YES 4% Grid_box: 7178
Str z5um: 14 Number of openings: | 5 #2: 101 | #4: 102 Total Area Analyzed: 0.052

Total Str: 102 | v
VouumeFilered 10 my Str/sqrft _ 7.257E+08 Str / cm2[ 7.812E+05 |
Dilution Factor 25 Strisqrft >=5 9.960E+07 Str/cm2 >=5|1.072E+05
Str#: SquarctD: Type: Structure: Lenglh Width Morph: SAED: EDS fhaior Skeioh:
St# Grid ID  Serp Other Structure Length Width Morph SAED EDS Photo Sketch
1  AsHY? C F 2.40 0.10 X X . ’
' g o
2 c B 3.50 0.80 X X -
' . [
3 c F 2.00 0.10 X X
M O O
4 c F 2.00 0.10 X X
O U
5 c F 1.30 0.10 X X
, DU
6 [ F 1.70 _ 0.10 X X
, O 0O
7 c B 540 0.60 X X
_ ¥ O O
8 C F 2.00 0.20 X X
' ' o 0O
9 c F 0.80 0.05 X X
| O O
10 c F 2.20 0.05 X X )
o O O
11 F8 c F 12.00 0.10 X
0o O o
12 c F 400 . 0.05 X ’
' I I N
. € - Chrysotile NSD - No Structure Detected
TR - Tremolite F - Fiber
CR - Crocidolite B - Bundle

AN - Anthophyllite M - Matrix

AC - Actinolite

C - Cluster




St SquarelD:  Type: Structure: . Lenglh Width Morph: SAED:  EDS: Pheis:

13 c F 2.40 0.05 X
o O 0O O
14 c F 4.20 0.05 X
o 0o O
15 c F 2.00 010 - X
] 0 O
16 c M-F 2.00 0.05 X
O J O
17 c CF 2.80 010 X .
_ (I O 0O
8 c c-B 2.00 0.60 X
' O J O
19 c CB 4.00 0.50 X
. . , O O O
20 c F 200 0.0 X X
‘ o
21 c F , 1,00 0.10 X .
. _ ] O O
22 c C-B 2.30 0.30 X : '
‘ O O
23 c F 1.50 0.05 X
' O O O
24 c F T 130 0.05 X
' L] o O
26 c cB 7.00 1.00 X
. _ g 0o O
26 c F 060 002 X
' o 0O 0O
27 c F 1.80 0.05 X
v _ U O
28 . ¢ M-F 080 0.05 X
_ OJ g 0O
29 c F 6.60 0.05 X :
' O o O
30 c F 3.70 0.10 X X ,
31 " c M-F 6.00 0.20 X
O 0O O
32 c M-F 2.70 0.05 X
_ O O 0O
33 c S : ©6.80 0.40 X
. o O O 0O
34 T c M-F 0.60 0.05 © X
O O O
C - Chrysotile NSD - No Structure Detected
RN TR - Tremolite ~ F-Fiber
) ~ CR - Crocidolite B - Bundie

AN - Anthophyllite M - Matrix
AC - Actinolite C - Cluster



TR - Tremolite

CR - Crocidolite
AN - Anthophyllite
AC - Actinolite

" F -Fiber -
B - Bundle
M - Matrix
C - Cluster

Str#: . SquarelD: Type: Structure: Length Width Morph: SAED: EDS Photor  Sheich:
35 c F - 7.20 0.05 X
N O 0O 0
36 c F 0.60 0.02 X ‘
' o 4o O
7 c6 C M-B 1.20 0.20 X
I I A
38 c F 0.60 0.03 X
0O O d
39 c m-F 0.70 0.05 X
O O O
40 o] C-B 1.80 0.30 X i ¢ .
L.
41 Cc B 5.60 0.30 X )
’ o o O
42 c F 1.70 0.03 X ‘
O o O
43 c F 3.80 0.20 X
| O 0O O
44 c F 2.80 0.10 X
‘ O O O
45 c F 3.30 0.10 X
O 0O O
46 c F 13.70 0.05 X
[ I B
47 D4 c F 5.70 0.03 X
o o 0O
48 c F 10.40 0.20 X
o 0O O
49 o C-F 1.50 0.05 X
S I N I
50 c F 0.70 0.05 X X v
O o0
51 c F 1.30 0.10 X C
' g 0o o
52 c F 2.50 0.10 X
IV IR R
53 c F 1.80 0.10 X ‘
’ 0o o o
54 c F -2.00 0.10 X
' " O o O
55 c F 0.90 0.05 X
’ O 0O O
56 c F 1.00. 0.10 X
(I N
C - Chrysotile NSD - No Structure Detected »



Ste#: SquareiD: Type: Structure: Length Width Morph: SAED: B3 Pholo:r Skaich:

57 c F 3.50 0.50 C X
- O O 0O
58 c F 0.90 0.05 X
_ 0 0O 0O
59 c F 0.60 0.03 X
, O O O
60 c F 1.50 o0t X X
' o o .
61 c M-F 1.40 . 0.10 X
‘ ‘ g 0O O
62 : c F 4.00 0.10 X
, O 0O 0O
63 c M-F 1.20 0.05 X
[ O R I
64 c F © 170 010 X '
I N I N
65 c F 2.30 0.02 X
g O 0O
86 c F 1.80 0.10 X :
o 0O o
67 c B 1.80 0.20 X
I B R I
68 c F 2.40 0.0 X
, 0 0O 0
69 c F 4.00 010 X
. . J O 0O
70 c F 2.20 0.05 X X
g O
7 c F 1.50 0.05 X
0 I
72 c F 7.60 0.10 X o
O O o
73 c F 0.70 0.10 X ,
: . ' g 0o O
74, c B 22,00 0.50 X
U o d
75 Bel6 C F ’ 1.80 0.10 X
, . 0O 0O
76 c " F 1.50 0.05 X '
o g 0O 0O
77 c F 4.00 0.10 X A
’ O O O
78 c F 2.30 0.05 X
C o O 0O
C - Chrysotile NSD - No Structure Detected
TR - Tremolite F - Fiber
CR - Crocidolite B - Bundle

AN - Anthophyllite M - Matrix
“AC - Actinolite . - C-Cluster



Str#:  SquarelD: Type: Structure: Length Width Morph: SAED: ED& Phow Skend

79 c M-F 2.00 0.10 X
, O 0 O
80 c F 0.70 0.10 X X
' ' O o
81 c F 3.60 0.05 X
O O O
82 c F 1.30 0.10 X
[ 0o o
83 c F 0.60 0.05 X '
O 0o 0O
84 c M-F 060 0.0 X
B ' O o O
85 c F 1.00 0.10 X
] O O
86 c B 12.30 0.40 X
' ] o O
87 c F 2.20 0.10 X
‘ ’ 0O 0O O
88 c F. . 0.90 0.10 X
] O O
89 - = cC M-F 1.40 1 0.05 X .
, O [
90 c M-F 0.70 0.05 X X '
. O o
91 c F 0.70 © 0,05 . X
. ‘ o OJ o g
92 ' c F 2.50 0.10 X .
’ ' » ] L -0
93 c F 0.70 0.05 X
o ] 0
94 c F 060 0.0 X
' 0 O O
95 c c-B 3.70 0.20 X
. OJ o O
96 c F 0.60 0.02 X
, , O g 0O
97 c F 0.70 0.03 X
' 0 O U
98 c F 0.80 0.03 X
) J 0 o
99 c F 1.00 0.02 X
O O O
100 c F 070 0.10 X X
0O O
C - Chrysotile NSD - No Structure Detected
TR - Tremolite F - Fibher
CR - Crocidolite B - Bundle

AN - Anthophyllite M - Matrix
AC - Actinolite C - Cluster



Swu#:  SguareiD: Type: Structure: Length Width Morph: SAED:

Phick
101 (o] F 0.60 0.05 X
. 0O O O
S 1102 c F o . 0.70 0.02 X
: o O O
(I I R I
M40549 002
C - Chrysotile NSD - No Structure Detected
TR - Tremolite F - Fiber '
CR - Crocidolite - B - Bundle

AN - Anthophyllite M - Matrix ‘ o o
AC - Actinolite C - Cluster - ' ‘
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MATERIALS ANALYTICAL SERVICES

PROJECT COC
MAS ID: Client Job No:
Client Name:  Materials Analytical Services Atlanta Client PO:
_ Project Name:  ECL Gasket Fabrication | Date In: 9/19/2006
Logged By: Nancy Sears Client Code: MASCORP

TRANSPORT INFORMATION:

RECEIVED BY: Mﬁ%‘-& ANALYZED BY:

REVIEWED BY: REPORTED BY:

PREPARED BY: DEPOSED BY:

1

" c(p?/zs*[g?i”%“
i 2> TIAS Kalocphs o

Submitted By: Documents:  COC

Delivery By: Hand Delivery

22:;‘;::1:8” Nancy Sears Comments for COC:

CONTACT INFORMATION:

Contact: Work Phone: (770) 866-3200  Ext:

Title: First Name Other Phone Ext:

Mr.  William Fax: (770) 866-3259

SAMPLE INFORMATION:

# ClientID Volume # Client ID Volume
001 AO-A 1800 . 017 A2B 181.8
002 A-O-B 1800 018 A-2-C 180
003 - AOC 1800 019 A-2-D 180
004 A-O-D 1800 020 P-2-A 46.8
005 A-A 202 021 P-2-8 446
006 A-1-B 202 022 P-2-C 63.4
07 A-1-C 200 023 P-2-D 63.7
008 A-1-D 200 024 FB-1 0
009 A-1-E 630 025 FB-2 0

040. 0 T AAF 50 026 FB-3 0
011 A1-G 11280
012 P-1-A 52
013 P-1-B 49.6
014 P4-C 50.4
0186 P-1-D 70.8
016~ A2-A 181.8

SIGNATURES

o R P B B P A AT P T Y A

Oy us Bl Foago @/re06

IS



CHAIN-OF-CUSTODY

Return date:
MAS/Raleigh Job #:

Returned to:

Purchase Order:

Returned by:

Samples

0CT 11

=
Faed
[omesn]

Piiond

RNC14158

Bill Longo

Materials Analytical Services, Inc. - Suwanee, GA
3945 Lakefield Court

Suwanee, GA 30024
USA
770-866-3200

Materials Analyticat Services, Inc.

616 Hutton Street, Suite 101

Raleigh, NC 27606

Phone: 919-829-7041 Fax: 919-829-5518
masral@mas-raleigh.com

www.mastest.com

RNC14158-1 1 ECL Gasket Fabrication 1i/#010 A-1-

F Volume 50

Samples Received by:

Condition of Samples:

Date:

Please sign copy of chain of custody form and return to MAS/Raleigh.


mailto:masral@mas-raleigh.com
http://www.mastest.com

MAS 5.0kV 3.2mm x20.0k SE(U)




MAS 5.0kV 3.3mm x70.0k SE(U)




MAS 5.0kV 3.3mm x15.0k SE(U)




2mm x35.0k SE(U)
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MAS 5.0kV 3.2mm x15.0k SE(U)
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MAS 5.0kV 3.3mm x18

MAS 5
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MAS 5.0kV 3.3mm x5.00k SE(U)




MAS 5.0kV 3.2mm x20.0k SE(U)




MAS 5.0kV 3.2mm x10.0k SE(U)




MAS 5.0kV 3.3mm x50.0k SE(U)




s

MAS 5.0kV 3.3mm x30.0k SE(U)







Ok SE 9/15/2006
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M40480 5.00kV 25.9mm x40 SE 9/18/2006
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MATERIALS ANALYTICAL SERVICES

PROJECT COC
MAS ID: M40550 Client Job No:
Client Name: Materials Analytical Services Atlanta Client PO:
Project Name: ECL Gasket Fabrication [1 Date in: 9/19/2006
Logged By: dmazzaferro Client Code: MASCORP
TRANSPORT {NFORMATION:
Submitted By: Michael D. Mount Documents: COC

Delivery By: Hand Defivery

i : N
Received By ancy Sears Comments for COC:

Condition: good

CONTACT INFORMATION:

Contact: Bill Longo Work Phone: (770) 866-3200  Ext:
Title: First Name Last Name: Suffix Other Phone Ext:
Mr.  William Longo Fax: (770) 866-3259

SAMPLE INFORMATION:

# Client ID Volume # Client ID Volume
001 MV-1 100
002 MV-2 400
SIGNATURES
RECEIVED BY; ANALYZED BY:
REVIEWED BY: REPORTED BY:
PREPARED BY: DEPOSED BY:

Page 1 of 1
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TEM DUST ANALYSIS

M40550 000

Materials Analytical Services Atlanta

ECL Gasket Fabrication II Glient Sample [D: fab blank
Sample Area/ Volume: 0 em2 Date Analyzed: 12/114/2006
- " Filter Type: MCE 47mm Analyst: Mehrdad Motamedi
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
"~ Sample type: Dust Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance YES 2% Grid_box: 7178

AN - Anthophyllite M - Matrix
AC - Actinolite G - Cluster

Str<5um: 0 | —ﬁ 2 #1: 101] #3: 101 Average Grid Size:| 0.010302
Str 2Sum: 0 Number of openings: | 10  #2: 101 | #4: 103 Total Area Analyzed:)  0.103
Total Str: 0
| Volume Filtered 50 ml Strlsqr ft m Str Icmz
Dilution Factor 2 Str/isqrft >=5 0.000E+00 Str/cm2 >=5| 0.000E+00
St SquarelD: Type: Structure: Length Width Morph: SAED: EDS:  Photo:  Sketch:
St GridID  Serp Other Structure Length Width -~ Morph SAED EDS Photo Sketch
AS-F8_ NSD
, O O O
E7 NSD
o o o
Dé NSD
o 0O O
D5 NSD
[ N I O
v : NSD ’
O O 0O
A4-B9 NSD
O O 0O
E9 NSD
[ I I B
H10 NSD
g o U
E3 » NSD
(I I N
B3 NSD
' [ I R
M40550 000
C - Chrysotile NSD - No Structure Detected
TR - Tremolite F - Fiber.
CR - Crocldolite B - Bundle




TEM DUST ANALYSIS M40550 001

} . Materials Analytical Services Atlanta _ _
7 ECL Gasket Fabrication IT R MV
Sample Areal Volume: 100 em?2 Date Analyzed: 12/14/2006
' Filter Type: MCE 47mm Analyst: Mehrdad Motamedi
~ Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Dust Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance YES 3% Grid_box: 7178
RS e .
Str < Sum: 0 Number of grids: | 2 #1: 100| #3: 101 Average Grid Size:| 0.010251
Str >S5um: 0 Number of openings: | 10 #2: 102| #4: 102 Total Area Analyzed:|  0.103
Total Str: 0
Volume Filtered 50 ml Str/sqrft 2.351E+05 Str /cm2| 2.351E+03
Dilution Factor 2 Str/sqrft >=5 0.000E+00 Str/cm2 >=5| 0.000E+00

Morph:

Str#: SguarelD: Type. Structure: Length Width SAED: EDS:  Photo:  Sketch:
St GridiID  Serp Other Structure v Length Width Morph SAED EDS Photo Sketch
E5-B9 NSD
O O 0O
c10 NSD
] (IR
D8 NSD
O O 0O
F9 NSD
O 0O O
G3 NSD
‘ o oo o
E4-B6 NSD
O 0O O
E8 . NsD
g o 0O
G6 NSD
O O O
H7 NSD
(T T I
i8 NSD
0o o o
M40550 001
C - Chrysotile NSD - No Structure Detected
) TR - Tremolite F - Fiber
CR - Crocidolite B - Bundle
AN - Anthophyllite M - Matrix
AC - Actinolite C - Cluster




TEM DUST ANALYSIS M40550 002

Materials Analytical Services Atlanta

Client Sample ID: MV-2

ECL Gasket Fabrication 11
‘Sample Areal Volume: 400 cm2 Date Analyzed: 12/14/2006
Filter Type: MCE 47mm Analyst: MDMOUNT
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
" Sample type: Dust ’ : Indicated Mag: 25 KX
Analysis type: Dust . Screen Mag: 20 kX
Grid Acceptance YES 2% » : Grid_box: 7178
| PoR— P gn‘déi T i To05 pem— T — ..0'0]0455
Str z5um: Number of openings::| 10 #2: 102 #4: 101 Total Area Analyzed:

Total Str:

Volume Filtered S0 ml Strisqrft Str / cm2; 6.203E+01 |
" Dilution Factor 2 Str/ sqr it >=5 ‘v
Str#: SquarelD: Type: Structure: Length Width Morph: SAED: EDS: * Photo: Skeich:
iStr# GridID  Serp Other Structure Length Width Morph SAED EDS Photo Sketch
i 1 B4&cC3 NSD
D4 NSD
D8 NSD :
,,,,, i
E7 NSD
2 B5D4 NSD
D7 NSD
G7 NSD
G3 NSD
M40550 002
C - Chrysaotile NSD - No Structure Detected
TR - Tremolite F - Fiber )
CR - Crocidolite B - Bundie

AN - Anthophyiiite M - Matrix
AC - Actinolite .C - Cluster
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Gasket Fabrication:
A Work Practice Study

March 16, 2006

William E. Longo, Ph.D., Richard Hatfield, and Mike Mount, CIH

Protocol

ECL SET-UP

A

Study is to be performed in the exposure characterization lab (ECL)
constructed using negative airflow asbestos abatement technology. The
size of the ECL is approximately 15 x 20" x 8. The ECL will be
decontaminated before the study.

Air exchange inside the ECL will be approximately 200 cubic feet per
minute as measured at 10 (in middle of 12' ID duct) from the air exhaust
of the HEPA filter negative air machine.

Tyndall lighting setup in general accordance with the methods described
in D.T. Chambers, “Asbestos”, John Wiley & Sons, 6, 193, 1983 and the
Environmental Protection Agency SOP, EPA-Libby-02, Revision #1,
March 2001. The lighting source consisted of three high intensity light
(750 watts ellipsoidal pyrex lens, 219K candle power, 8 degree beam
angle) located on each side of the worktable at a height of approximately
5.5 feet from the floor and 7 feet from the work activity.

Two video cameras (Sony Handcam, Model TRV99) will be used in this
study.

BACKGROUND AIR SAMPLES

A. Adjust and calibrate high volume area pumps to approximately 10.0 liters

per minute.

B. Setup five area air samples inside the ECL. Use 25mm air cassettes

containing 0.8 micron pore size mixed cellulose ester (MCE) filters with a
5.0 micron backing pad.



C. Locate the background air samples in each quadrant of the ECL at a

height of 5.5 feet from the floor and a distance of approximately six feet

from the work activity.

WORK PRACTICE STUDY

One 11" flange with eight bolt holes will be utilized in this study. The
investigator will use a ball peen hammer to fabricate six gaskets from
approximately one foot square sheets. After the first four gaskets are
fabricated, the investigator will exchange both the area and personal air
samples. The investigator will then fabricate two additional gaskets. After the

fabrication of the last gasket, the investigator will use a hand file to smooth
out the inside surfaces.

A

During this study, the four area samples located in each quadrant will be
calibrated and run at a rate of approximately ten liters /minute.

The investigator will be fitted with four personal air pumps and air
cassettes located in their breathing zone and calibrated at a flow rate of
approximately 2.5 to 3.5 liters/minute.

The investigator will wear appropriate protective clothing, work apparel
and appropriate respiratory protection equipment.

The work practice will be performed under both ambient and Tyndall
lighting.

The entire procedure will be videotaped with two separate cameras.
During filming, the Tyndall lighting will be turned off and overhead lights
turned on several times during the study.

Both area and personal air samples will be exchanged after the first four
gaskets are fabricated.

. The field blanks will be opened inside the ECL for 30 seconds after the

study has been completed.



V. LABORATORY ANALYSIS

A. The air sample cassettes will be analyzed by the NIOSH 7400 PCM

method using A counting rules and selected air samples will be analyzed
by the NIOSH 7402 TEM method.

B. Additionally, two selected air samples will be analyzed by the indirect TEM
method.

C. Fabric samples from the work clothing will be analyzed by the
recommended EPA method.



Gasket Fabrication

Background Air Samples

Sampie No. Sample Description
A-O-A IWA Background
A-0-B IWA Background
A-0-C IWA Background
A-0-D IWA Background

Fabrication No Hand Filing

Personal Air Samples

Sample Sample PCM NIOSH
No. Description Fibersicc 7402
P-1-A Personal 1.2 85%
P-1-B Personal 1.6 91%
P-1-C Personal 1.8 -—-
P-1-D Personal 1.6 ———

Area Samples

Sample Sample PCM NIOSH

No. Description Fibers/cc 7402
A-1- Area 0.47 98%
A-1-B Area 0.74 92%
A-1-C Area 0.43 e

A-1-D Area 0.65 -

PCM

Fibers/cc

0.004
0.003
0.003
0.005

PCME
Fibers/cc
1.0
1.5

.-

PCME
Fibersicc
0.46
0.68




Sample No.
P-2-A
p-2-B
P-2-C
P-2-D

Sample No.
A-2-A
A-2-B
A-2-C
A-2-D

Sample No.
FB-1
FB-2

Sample No.
FAB — 1
FAB -2

Fabrication and Hand Filing

Personal Air Samples

PCM NIOSH PCME
Sampie Description Fibers/cc 7402 Fibers/cc
Personal 3.1 98% 3.0
Personal 3.1 - ——
Personal 40 -—- -
Personal 2.7 99% 2.7
Area Samples
PCM NIOSH PCME
Sample Description Fibers/cc 7402 Fibers/cc
Area 1.2 - -—-
Area 1.1 98% 1.1
Area 1.1 98% 1.1
Area 0.9 - -
Field Blanks

PCM NIOSH
Sample Description Fibers/mm? 7402

Area <7 0%

Area <7 0%

Fabric Samples

Asbestos Asbeétos

Type Structures/ft? Structures/cm?
Blank NSD

After 75.3 million 81.1 thousand
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Report of Results — MVA Project No. 6662

Fiber Release Testing During Gasket Making

INTRODUCTION

A large roll of sheet gasket material was delivered to MVA Scientific Consultants
on 27 April 2006. According to the information provided, the roll was a portion of a 5-foot
sheet that had been found by John Comerford of Lipsitz & Ponterio, LLC at the Spaulding
Fibre plant in Buffalo, New York. The sheet had labeling on one side that repeated “John
Crane, Crane Packing Company 2150". At the laboratory, the sample was assigned the
MVA Number R0668. MVA Scientific Consultants was requested to test the sample for
asbestos fiber release. Initial analysis of the gasket material for composition was done on
3 May 2006. The fiber release test was conducted on 11 May 2006. Analyses of the air
samples were conducted during the period 11 May to 19 May 2006.

METHODS AND EQUIPMENT

The basic composition of the gasket sample was determined following the
analytical procedures described in the U.S. Environmental Protection Agency “Test

Method EPA/600/R-93/116 — Method for the Determination of Asbestos in Bulk Building
Materials."

Because the standard polarized light microscopy analysis procedure is only
sensitive to asbestos levels of approximately 1%, additional work was done to test for
possible low levels of amphibole asbestos. In order to concentrate possible amphibole
material for analysis, the Addison and Davies acid/base digestion procedure was used to
eliminate the chrysotile. A known amount of the test material was weighed accurately into
a porcelain crucible and heated overnight at 600°C in a muffle oven, allowed to cool, and
re-weighed. After it had cooled, the material was transferred to a 100 ml round-bottom
flask containing 80 ml of acid (2 N H2S04) fitted with a reflux condenser and the
suspension was boiled for 1 h. During boiling, the suspension was stirred with a stir bar to
prevent the asbestos from fusing to the base of the flask preventing it from overheating
and fracturing. The residue was collected in 12 ml centrifuge tubes by centrifuge (2800
rpm for 10 min) and the reflux procedure was repeated with sodium hydroxide (4N). The
final residues were collected by centrifugation and washed by further repeated centrifuge
processing with distilled water. The final residue was deposited onto pre-weighed 0.2 pm
pore size polycarbonate filters, dried and weighed. The residue was suspended in water.
A known aliquot was extracted and re-filtered through a 0.2 pm pore size polycarbonate
filter. The filter was dried and TEM grids prepared following the standard direct
preparation procedures (AHERA/ISO10312). A laboratory blank sample following all the
procedures except the addition of test material was prepared in a similar way.

6662reportj3asketMaking052206 Page 2 of 12



Sample grids were analyzed by transmission electron microscopy. Particles were
identified as tremolite/actinolite fibers based on morphology, electron diffraction and
elemental composition. The mass of tremolite/actinolite fibers was determined by
summing the masses of individual fibers found. The mass of an individual fiber was
calculated using the formula: length times width times height (the width was used as an

approximate value for the height) times density. A value of 3,000 kg/M3 (3.00 gram/cc)
was used as the density of tremolite/actinolite.

The fiber release testing was done on 11 May 2006 in a containment chamber that
was approximately 11 feet long, 9 1/2 feet wide and 9 feet high. During part of the
testing, a bright light was directed into the room from one side to enhance the ability to
see particles in the air. The test was performed in two parts. In the first part, 4 gaskets

were fabricated without any filing of edges. In the second part, 2 gaskets were fabricated
with filing of edges.

The released particles were collected with standard air filter cassettes. The
filters were analyzed for fibers using optical microscopy (phase contrast microscopy -
NIOSH 7400/0OSHA ID-160 procedure) and transmission electron microscopy (NIOSH
7402 for study samples and AHERA method for the ‘before’ sample). The TEM
analyses were performed with a Philips 420 TEM or Philips 120 TEM each equipped
with an Oxford x-ray analysis system. The data are reported in terms of fibers per cubic
centimeter (F/cc) for PCM, percent asbestos for NIOSH 7402.

SPECIFIC STUDY ACTIVITIES

Prior to fiber release testing, the containment chamber was cleaned. A sample
of the air in the room was collected for 1 hour at 5 liters per minute.

Prior to the testing, six one-foot squares of gasket material were cut from Sample
RO668.

A certified industrial hygienist (C. DePasquale, Compass Environmental,
Kennesaw, GA) performed the test in the chamber. He wore two air cassettes (one on
each shoulder) with airflow rates of approximately 2.5 liters/minute (Ipm) (air samples
R0O724-R0727). He also wore protective clothing and a respirator while in the chamber.
Area air samples, R0722 and R0723, were collected at a flow rate of approximately
5 Ipm. They were collected from a position approximately 6 feet from the activity. The
investigator fabricated 6 gaskets from 6 approximately one-foot square gasket sheets
using a ball-peen hammer on an eleven (11’) inch flange with eight bolt holes. After the
first four gaskets were fashioned, the investigator replaced both the area and personal
air samplers with new cassettes. The investigator then fabricated two additional gaskets
and used hand files to smooth out the edges. The samples were collected for periods of

approximately 20 minutes for each part of the test. A HEPA filter exhaust system was
running during the testing.
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The test was videotaped using two video cameras. During part of the test, the
lighting approximated Tyndall lighting and was used to improve the visibility of
suspended particles in the air in the containment chamber. The light was placed
outside the room, approximately 1 foot away from the window.

RESULTS

Sample R0668 (John Crane Sheet Gasket 2150) contained approximately 72%

chrysotile asbestos by PLM (Figure 1) and approximately 0.15% tremolite/actinolite
asbestos by TEM (Figures 2 through 5).

During the fiber release testing, particles could be seen being released during
gasket making with a ball-peen hammer and during filing (Figures 6 through 9).
Analysis of the air samples collected while the gasket was being made showed that
asbestos fibers were released into the air (Figures 10 through 12). Table 1 shows the

concentrations of fibers released into the breathing zone of the worker and in the
vicinity.

Sample R0721 collected of the air in the chamber before the testing showed no

asbestos detected by TEM analysis. The blank samples also showed no asbestos by
TEM analysis.

CONCLUSIONS

Fabricating gaskets on a pipe flange using a ball-peen hammer causes dust to
be released into the breathing zone of the worker and into the air around the activity.
The dust contains significant levels of asbestos fibers (~2 F/cc in the breathing zone
and 0.8 F/cc in the vicinity) as determined by the NIOSH methods 7400 and 7402.

Fabricating gaskets on a pipe flange using a ball peen hammer and hand filing the
edges causes dust to be released into the breathing zone of the worker and into the air
around the activity. The dust contains significant levels of asbestos fibers (1.5-2 F/cc in

the breathing zone and 1 F/cc in the vicinity) as determined by the NIOSH methods 7400
and 7402.
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MVA Description
Sample
#
R0O721 Before
Activity Making 4
| ' Gaskets
No Filing
R0724 Personal During
R0725 Personal During
R0722 Area During
Activity Making 2
2 Gaskets
With Filing
R0726  Personal During
R0727 Personal During
| RO723 Area During

6662report_GasketMaking052206

Time
(Min)

60

20
20

20
20
20

TABLE 1

Air Samples
Pump Air PCM
Rate Volume NIOSH
(Ipm) L) 7400
F/cc
5.0 300 NA
2.45 49.0 2.3
2.49 49.8 2.2
5.0 100 0.8
2.45 49.0 2.4
2.49 49.8 1.6
5.0 100 1.0

TEM
NIOSH
7402
%Asbestos
0%

97%
99%
92%

90%
96%
100%

Asbestos
Fibers/cc

<0.01

2.2
2.2
0.7

2.2
15
1.0
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Figure 1. PLM image of chrysotile asbestos found in John Crane Sheet Gasket 2150
(Sample R0668).

Figure 2. TEM image of tremolite/actinolite asbestos found in John Crane Sheet
Gasket 2150 (Sample R0668).
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Figure 3. X-ray spectrum of tremolite/actinolite asbestos found in John Crane Sheet
Gasket 2150 (Sample R0668).

Figure 4. TEM image of tremolite/actinolite asbestos found in John Crane Sheet
Gasket 2150 (Sample R0668).
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Figure 5. X-ray spectrum of tremolite/actinolite asbestos found in John Crane Sheet
Gasket 2150 (Sample R0668).

Figure 6. Fabricating a gasket with John Crane Sheet 2150 (Sample R0668).
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Figure 7. Particles being released into the air during gasket fabrication.

Figure 8. Filing a gasket edge with John Crane Sheet 2150 (Sample R0668).
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Figure 10. TEM image of a chrysotile bundle released into the air during gasket
fabrication.
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Figure 11. TEM image of a chrysotile bundle released into the air during gasket
fabrication.

Figure 12. TEM image of a chrysotile bundle released into the air during gasket
fabrication.
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