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Cutting of Johns-Manville Asbestos Containing Cement Pipe
Work Practice Study

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

STUDY DESIGN AND METHODOLOGY

The study was performed in the exposure characterization lab {ECL). The size of the
ECL is approximately 20' x 15" x 8' and the walls and ceiling are constructed of a
painted plastic laminate. The ECL was constructed with two viewing windows for video
taping purposes and has an air exchange rate of approximately 200 cubic feet per
minute with two primary inlet sources and a negative air machine that produces a
constant airflow during the study. Before the study, the ECL was decontaminated by
standard asbestos abatement methods including HEPA vacuuming of all dust and
debris and wet wiping of all surfaces in the ECL.

During video taping of the workplace study, high intensity lighting (three Altman 360Q
750 watt lights) were utilized inside the ECL to enhance the possible observations of
any respirable size dust particles released during the work activity. Previous studies
and protocols have shown that the use of high intensity lighting is an effective method of
displaying microscopic airborne dust generated from workplace activities.'?***¢ To
minimize reflection, the walls inside the ECL were painted black.

During the study, air samples were collected using 25mm air cassettes containing 0.8
micron pore size mixed cellulose ester (MCE) filters and a 5.0 micron backing pad. The
air sampling pumps were calibrated utilizing a DryCal® primary standard before and
after the sample collection. High volume pumps (Dawson 110V) were used for area or
bystander air samples during the study. The pumps were located outside the ECL and
connected to the air sample cassettes by Tygon® tubing through the walls of the ECL.
The four area air samples were located on the quadrant ends of the ECL. The air
sampling cassettes were located approximately five feet from the floor and six to eight
feet from the work activity. For background samples, the high volume pumps were
calibrated to a flow rate of between 9.6 and 9.9 liters per minute. During the actual work
practice, the high volume pumps in the ECL were calibrated to a flow rate of between
2.0 and 2.2 liters per minute.

! Surgen Commander P.G. Harris, “The Effects and Control of Disease Associated with Exposure in
Devonport Dockyard”, Doctoral Dissertation.

2 C. Dernchl & K.S. Lane, “Asbestos Toxicology Report’, Union Carbide Corporation.

*pr. ECLs, "Dust Control Development” (S. Chissick and R. Derricott), in Asbestos Volume 2 Properties,
Applications and Hazards, 6 193, 1983.

41.J. Selikoff, “Insulation Hygiene Progress Report’, Volume 3 No.4, Winter, 1971.

® Environmental Protection Agency SOP EPA-Libby-02, March 2001.

8 MDHS 82, The Dust Lamp, Health & Safety Executive, March 1997,



The investigator performing the work activity was fitted with fwo personal air samplers
attached to his left and right shoulder areas. The samples were positioned to measure
the breathing zone concentration of the asbestos dust during the studies. The personal
air samples were collected with battery operated Gillian pumps calibrated to a flow rate
of approximately 2 liters per minute. Before the study, background samples were run
inside the ECL. The PCM and TEM air samples were collected in general accordance
with methods outlined in the NIOSH 7400 method. During the study, two air cassettes
were opened in the ECL for approximately 30 seconds, and then closed. These
samples were analyzed as field blanks.

The individuals working inside the ECL wore a Tyvek suit under 100% cotton work
clothes and were protected with a powered air purified respirator. The ECL design
included decontamination areas for clothing removal and for a shower to remove any
residual asbestos contamination before the worker left the ECL area.

The air sampling and work time for the cutting of Johns-Manville (JM) cement pipe was
five minutes in length. After completion of the cutting activities and air sampling, fabric
samples from the work clothes of the investigator who cut the pipe and the helper were
collected in the ECL.

A sample of the Johns-Manville cement pipe was analyzed by PLM to determine the
asbestos type and content. Before and after the cutting, one dust sample was collected
again from the finish surface of the Johns-Manville pipe.

ANALYTICAL METHODS

The air filters were analyzed in general accordance with the NIOSH 7400 method for
PCM using A counting rules. For TEM analysis, a modified Yamate EPA level |l indirect
air sample analysis was performed. The samples for TEM analysis were first prepared
using a washout redeposit method. The fabric samples were prepared by the
recommended EPA method to determine the level of asbestos contamination of the
clothing worn by the investigators. The midget impinger samples were analyzed by the
ACGIH method. A solution of 50% water and alcohol was used in the impinger and the
results were expressed as million particles per cubic feet (MPPCF).

WORK PRACTICE

MAS received a section of Johns-Manville asbestos containing cement pipe from J.
Riggs, Salmon Brothers, Inc. The dimension of the cement pipe was approximately five
inches long with a one-half inch wall thickness and a six inch outside diameter.
Photographs were taken of this pipe section and are shown in Section 8 of this report.
A common work practice used for this type of cement pipe was to cut the material with
an electric handsaw containing a masonry blade. Our study consisted of making one
cut across an end of the Johns-Manville pipe section that we received. A new 7 1/4”
Skil saw with a new DeWalt® abrasive saw blade was used for the study. The saw was



rated at 2.3 HP and 13 amps. Additional information about this tool is shown in Section
8 of this report.

During the pipe cutting study, air samples were collected according to the following
schedule:

l. Personal (IWA)

1) 0 — 5 minutes P-1-A, P-1-B, P-1-C and P-1-D
If. Area (IWA)
1) 0-5 minutes 1%t Area Sample Set

2) 60 — 82 minutes 2" Area Sample Set

I Midget Impingers

1) 0 — 5 minutes P-1-MIMM & P-1-MIRH

RESULTS

During the work practice, the individual performing the cutting operation was exposed to
levels of airborne asbestos fibers of between 47 to 73 fibers/cc as measured by PCM.
The helper/assistant’'s exposure level ranged from 58 to 73 fibers/cc when also
measured by PCM. Due to pump failure, only the helpers’ midget impinger air sample
could be analyzed and the midget impinger level was found to 40.6 MPPCF. The
results for the surface dust samples can be found in the summary page.

The PLM analysis showed that the Johns-Manville cement pipe contained 25%
chrysotile and trace crocidolite asbestos as determined by the recommended
Environmental Protection Agency protocol for this analysis.

The average asbestos exposure for the investigators performing the cutting in this study
was approximately 62.6 fibers/cc as measured by PCM. The personal samples were
collected over a five minute period. Assuming that in an 8-hour work day that was the
only exposure this individual would have had was for the five minutes, then his 15
minute excursion limit would have been 20.9 f/cc (over OSHA's 1972 limit).



CONCLUSION

MAS conducted a study to determine the release and potential exposure to airborne
asbestos fibers during the dry cutting of Johns-Manville asbestos-containing cement
pipe. This study shows that when one cut is made, with an electric saw containing a
masonry blade, across the 6” outside diameter cement pipe, significant amounts of
airborne asbestos fibers were released into the breathing zone of the individual and the
bystander/assistant who were performing this work activity.

The surface dust data here clearly shows that when an individual has to cut the Johns-
Manville pipe with a dry electric saw, not only will he breathe a significant level of
airborne asbestos fibers, but the severe residual asbestos contamination on the surface
of the pipe and in his work area after the cut provides another potential source for
exposure to that individual.

When the clothing worn by the person cutting the pipe in this study was analyzed, it was
found to be highly contaminated with asbestos. This asbestos contamination on his
clothing is yet another potential source of exposure through re-entrainment of the
asbestos dust from the clothing when such activities as the brushing of the clothing or
laundry activities are done.

QUALITY CONTROL

Phase Contrast Microscopy

MAS is accredited by AIHA for phase contrast microscopy of fiber analysis and has
been a participant in AlHA's asbestos Proficiency Analytical Testing (PAT) program for
ashestos fiber analysis for the last 13 years. During that time, MAS has been found
proficient in each and every PAT round for the fiber analysis. Additionally, MAS
exchanges air samples with outside laboratories and has developed intra and inter-
counter precision for the laboratory.

For the PCM air samples analyzed in this study, 10% blind recounts were performed
and those results were within the confidence limits as specified by NIOSH.

Transmission Electron Microscopy & Bulk Analysis
MAS is accredited by the National Voluntary L.aboratory Accreditation Program (NVLAP)

to analyze asbestos air samples by transmission electron microscopy and bulk samples
by optical microscopy.



Rate of Error Calculation

The rate of error for this study is based on the PCM analysis and is determined as
follows:

Cement Pipe Cutting Average ficc
1) Personal Samples 62.6

The coefficient of variation determined at this laboratory for this range of PCM fiber
counts are 0.136 for personal samples.
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Cutting of Johns-Manville Asbestos Containing Cement Pipe
Work Practice Study
August 6, 2003

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.

B. Air exchange inside the ECL will be approximately 200 cubic feet per
minute as measured (Extech Model 451126) at the air exhaust of the
HEPA filter negative air machine (Aramsco, Comanche Model #55011).

C. Tyndall lighting setup in 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 (Tyndall lighting section only). The lighting source will be
three high intensity lights (750 watts, ellipsoid pyrex glass lens, 219K
candle power, 8 degree beam divergence) located on each side of the
work activity at an approximate 15 degree angle from the line of sight of

the cameras.

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

this study and operated in manual focus mode.

BACKGROUND AIR SAMPLES

A The ventilation flow rate will be adjusted to approximately 200 cubic feet

per minute during background sampling.

B. Adjust and calibrate high volume area pumps to 10 liters per minute.

C. Setup four area air samples inside the ECL. Use 25 mm air cassettes
containing 0.8 micron pore size mixed cellulose ester (MCE) filters with a

5.0 micron backing pad.

D. Locate the area air samples in each quadrant of the ECL at a height of 55"
from the floor and a distance of approximately 7 feet from the work

activity.



WORK PRACTICE STUDY

A.

Before the study, one dust sample will be collected from the surface of the
pipe and submitted to the laboratory with a field blank. After the cutting is
completed, a second dust sample will be collected on the surface of the

pipe.
The investigators will wear a supplied air respirator.

Each investigator will wear three personal air pumps for two air cassettes
and one midget impinger air sampler.

The work practice will be viewed from time to tine under high intensity
lighting. The entire procedure will be video taped with two separate
cameras.

Area air samples will be taken during the study in each quadrant of the
chamber at a flow rate of approximately 2.0 - 2.5 liters per minute. Two
sets of area samples will be collected in this study. The high volume
pumps will be calibrated both before and after the air samples are
collected.

A 7%" 13 amp Skil® saw (2.3 HP) Mode! #5600-01 with a 7" abrasive saw
(DeWalt) will be used in this study and was purchased new for the study.

The work practice will consist of cutting one cross section from the end of
the Johns-Manville cement pipe.

The investigators will wear personal air samples during the work practice.
The Gilian pumps will be calibrated to approximately 0.5 liters per minutes
for the air cassettes and 2.75 liters per minute for the midget impinger.
After the study, the air pumps will be recalibrated.

The personal air cassettes will be collected for five minutes.
The first set of area samples will be collected for five minutes, the second

set will be run for approximately 20 minutes and started approximately 60
minutes after the first area samples have been collected.



Laboratory Analysis

A. All air samples will by analyzed in general accordance with the NIOSH
7400 PCM method using A counting rules. After a portion of the filter has

been removed for the PCM analysis, the filter then will be analyzed by
TEM.

B. For the TEM analysis, all air samples will be prepared by the indirect

washout method. Samples will be analyzed using the EPA Level I
Modified Counting Rules.

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

D. Dust samples will be analyzed in general accordance with the ASTM
D5755-3 method.

E. Midget impinger samples analyzed by the ACGIH method.



MATERIALS ANALYTICAL SERVICES, INC. v

Work Practice Simulation Protocol

)] Chamber Setup

A) The walls, ceiling, and floor are painted black to diminish light reflection.

B) Arranged lighting for Tyndall effect in general accordance with the method
described in by D.T. Chambers, “Asbestos”, John Wiley & Sons, 6, 193,
1983.

) Background Air Samples

A) Adjust and calibrate high volume area pump to appropriate flow rate.

B) Set up two or more air samples inside the chamber and one outside air
sample in general accordance with the procedure outlined in the NIOSH
7400 method.!

1)) Work Practice Study?

A) Review the appropriate information on work practices simulation.

B) Acquire all necessary tools and materials required for work practice
simulation.

C) Calibrate personal and high volume sampling pumps appropriate to flow
rates.

D) Set ventilation to 200 cubic feet per minute as measured with the Extech
Flow Anemometer.

E) Set up two or more inside air samples and one outside air sample in
general accordance with the procedure outlined in the NIOSH 7400
Method.!

F) Participants in the study are to wear protective clothing, work apparel, and
respiratory protection equipment.

G) Set up the personal air samples in general accordance with the procedure
outlined in the NIOSH 7400 method.!

H) Determine the appropriate time for the length of study.

1) Work practice study performed as determined in Section Ill, A&B.

1 If midget impinger air sampling is to be done, set up the samples in general accordance with the ACGIH
method.

2 Parts of the procedure may be done in advance of chamber set up.



V1.

J)

If appropriate, film the work practice study from start to finish in two

directions. During filming, turn off Tyndall lighting and turn the overhead
lights on at least on one occasion.

ANALYSIS

Analyze air samples in general accordance with the NIOSH 7400 PCM
methods with A counting rules. (See Note)

B) Analyze some or all of the air samples by the NIOSH 7402 TEM method.

C) Analyze the cloth/fabric samples by the recommended EPA method.

D) Analyze dust samples by the ASTM D-5755-95 method.

RESULTS

A) Air: Report PCM results as fibers/cc, if NIOSH 7402 method is used,
provide the results of the percentage of asbestos versus non-asbestos
fibers and calculate the PCME.

B) Fabric: Report TEM results as number of asbestos structures per cm2 and
per square foot of cloth sample.

C) Dust: Report TEM results as number of asbestos structures per cm2 and

per square foot of surface area sampled.

OPTIONAL ANALYSIS

A)
B)

Midget impinger samples analyzed by the ACGIH method.
Dust samples analyzed by the ASTM D-5755-95.

Note: According to the NIOSH 7400 method, fiber counts outside 100-1300 fibers/mm?2
range have greater than optimal variability and are probably biased.
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Sample No.
A-O-A (NE)
A-0-B (SE)
A-O-C (SW)
A-O-D (NW)

A-MP-1

Sample No.
P-1-ARHR
P-1-B RHL
P-1-C MMR
P-1-D MML

P-1-RH
P-1-MM

Sample No.
A-1-A
A-1-B
A-1-C
A-1-D

A-2-A
A-2-B
A-2-C
A-2-D

FB-1
FB-2

Cutting of Johns Manville
Asbestos Containing Cement Pipe

Asbestos Air, Dust & Fabric Analysis Results

PCM TEM TEM Fibers Midget Impinger
Sample Description Fibers/cc Str/cc (Alii > 5 um/cc MPPCF
IWA Background <0.01 <0.05 N/A
IWA Background <0.01 <0.05 N/A
IWA Background <0.01 <0.05 N/A
IWA Background <0.01 <0.05 N/A
IWA Background 0.25

PERSONAL SAMPLES

PCM TEM TEM Fibers Midget Impinger
Sample Description Fibers/cc Str/cc (All) > 5 um/cc MPPCF

Personal 47.1 3,814.9 978.2

Personal 73.2 1,911.2 182.0

Personal 57.5 3,003.3 455.1

Personal 72.5 3,668.2 611.4

Personal Pump Failure
Personal 40.6

AREA SAMPLES

PCM TEM TEM Fibers
Sample Description Fibers/cc Str/cc (All) > 5 um/cc
IWA Area 21.9 2,245.4 377.9
IWA Area 22.0 6,969.5 1,222.7
IWA Area 21.9 3,938.1 317.6
IWA Area 23.5 933.7 222.3
Collected 60 Minutes After Area 1 Samples
IWA Area 5.8 63.5 15.9
IWA Area 6.3 55.8 22.3
IWA Area 6.3 40.6 10.2
IWA Area 4.4 60.6 5.1

AIR FIELD BLANKS

PCM Fibers/mmz2 TEM Structures/mm?

IWA <7 <13
IWA <7 <13



Cutting of Johns Manville
Asbestos Containing Cement Pipe

Asbestos Air & Fabric Analysis Results

Fabric Blank RH I F-1-RH
Fabric Blank MM F-1-MM
Fabric MM F-2-MM
Fabric RH F-2-RH
DS-1 Outside Surface

Before Study

DS-2 Outside Surface
After Study

DS-B Field Blank

ND = Non-detected

Continued
FABRIC ANALYSIS
Structures/ ft2
Blank N/D
Blank N/D
Fabric 68.15 million
Fabric 148.4 million

SURFACE DUST ANALYSIS

Structures/ ft?
956.6 million

745.5 million

N/D

Structures/cm?

N/D

N/D
73.35 thousand
159.7 thousand

Structures/cm?
1.0 million

802.4 thousand

N/D
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] MATERIALS ANALYTICAL SERVICES, INC.

CHAIN-OF-CUSTODY

CLIENT: LEVY, PHILLIPS & KONIGSBERG
CONTACT: Moshe Maimon

PHONE: (212) 605-6260

CLIENT JOB NAME: Asbestos Pipe
CLIENT JOB#:

CLIENT DOC(S): Letfter of transmiftal

Page 1 of 1

MAS JOB: M31736

DATE RECEIVED: 7/25/2003
SUBMITTED BY: J Riggs, Salmon Bros.
TRANSPORT: UPS

RECEIVED BY: dmazzaferro

CONDITION: good

FAX NUMBER:
MAS# CLIENTID VOLUME TYPE MATERIAL MAS# CLIENTID VOLUME TYPE MATERIAL
001 B-1 tri comer pipe - big
LOCATION
002 B-2 smaller ring pipe
LOCATION

\i\-ﬂzﬁjr

INITIAL FILE REVIEW:

DATE:

SAMPLE PREP BY:

DATE:

SAMPLE ANALYSIS BY:

DATE:

COMMENT:

Materials Analytical Services, Inc.
3945 Lakefield Court
Suwanee, Georgia 30024
(770) 866-3200




Telephone: (973) 347-0013 Equal Opportunity Employer
Fax: (973) 347-0928

- Salmon Bros.., Inc.
ROAD BUILDERS

P.O.BOX 87 « NETCONG, N.J. 07857

July 23, 2003

‘Wm. Longo

Matrials Analytical Service

3945 Lakefield Court

Suwanee, Georgia 30024 Re: Testing of enclosed pieces
of asbestos pipe

Dear William:

Please find enclosed two pieces of pipe for testing per Mr.
Moshe Maimon, Attorney at Law.

Levy, Phillips & Konigsberg LLC
s 520 Madison Avenue
: ? : New York, New York 10022
e 212~605-6260

We were instructed to send you these pieces - any questions,
please call Moshe Maimon at the law firm listed above.

IIJII Riggs



R [ﬂ-
INDUSTRIAL HYGIENE éﬁ SAMPLING CHAIN OF CUSTODY
Co. Name Project Number:__. M 3/ 7 3 é)
z  Address Project Name: 1 -
Work Area Description;
3945 Lakefield Cour Project Representative:
Suwanes, GA 30024 PH: Sampling Date:
PH: (770) 866-3200 FAX:
FAX: (770} 866-3259 Sheet l of '
Total Time Average Air
Sample Start Stop Flow Rate | Volume
Date Sample No. Sampie Location Media _ Analysis Desired Time Time {Minutes) {LPM) (Liters)
- b .J —— — p—
8/s | B4 Affer(at — | VYL <

els

(B
T 9@2%7

[Dipe Hfter

First Transfer By: WM

Second Transfer By:
Third Transfer By:

CHAIN OF CUSTODY

2

Initial Shipment Date: 2/ 7012
[
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MATERIALS ANALYTICAL SERVICES, INC.

PLM ANALYSIS
Proj#-Spl#: M31736 - 002 Analyst W.B. Egeland Date: 8/12/2003
ClientName LEVY, PHILLIPS & KONIGSBERG ClientSpl: B-2

Location:

Type_Mat: smaller ring pipe

Gross Light gray. 6" outside diameter pipe w/ 1/2" thick wall. Cementitious with white and blue fiber

Visual: bundles throughout. No paint observed.

OPTICAL DATA FOR ASBESTOS IDENTIFICATION

Morphology |Wavy Straight
Pleochroism [None Blue/Dk. Blue
Refract Index [1.555/1.548 1.705/1.695
Sign [+ -
Extinction |Parallel Parallel
Birefringence [Low Mod
Melt No No
Fiber Name iChrysoctile Crocidolite
ASBESTOS MINERALS EST. VOL. %
Chrysotila........ccceeemerereresereerensssnsesnans 25
AMOSIte.... e
Crocidolite......c.cccoveceevevismeemeennecnsnnees Trace
Tremolite/Actinolite.........ccvevremreeinennns
Anthophyllite......ccoceevcininnmsnnnsrsnnnee
OTHER FIBROUS COMPONENTS
NON FIBROUS COMPONENTS
Binder 75

Effervescence: Strong.

Binder Description: Fine-grained aggregate

Comments: No starch observed
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MATERIALS ANALYTICAL SERVICES

. .\"3

Client Code: PROJECT LOG
MAS 1D: M31835 Client Job No:
Client Name:  Materials Analytical Services, Inc. Client PO:
Project Namea: Cutting CA Pipe JM Date in: 8/6/03
Logged By: dmazzaferro

. TRANSPORT INFORMATION:

Submitted By: Mike Mount Documents: COC

Delivery By: Hand Delivery

Received By:  dmazzaferro Comments for COC:

Condition: good

CONTACT INFORMATION:

Contact: Richard Hatfield Work Phone: (770) 866-3204  Ext:
| Title: First Name: Last Name: Suffix Other Phone: Ext:
1 Mr.  Richard Hatfield Fax: (770)866-3259
Page 1 of 4
M31835 SAMPLE INFORMATION:
# Client ID Voiume # Client [D Volume
001 P-1-MIRH 1365
002 P-1-MinMM L 13.95
003 P-1-BLANK 0
004 P-1-BG 49.14
005 A-O-A 1840
006 A-C-B 1840
007 A-QO-C 1840
008 A-C-D 1895
SIGNATURES 4/ .
RECEIVED BY: /’U@M—/"O

REVIEWED BY:

PREPARED BY:

ANALYZED BY:

REPORTED BY:

DEPOSED BY:




M31835
# Client ID
009 A-O-E
010 P-1-A
011 P-1-B
012 P-1-G
013 P-1-D
014 A-1-A
015 A-1-B
016 A1-C
017 A-1-D
018 A-1-E
019 A-2-A
020 A-2-B
021 A-2-C
022 A-2-D

023 ASFB-1
024 ASBF-2
001 P-1-MIRH
002 P-1-MIMM
003 P-1-BLANK

004 P-1-BG
009 A-O-A
606 A-C-B
007 A-O-C
008 A-O-D
SIGNATURES
RECEIVED BY:

SAMPLE INFORMATION:
Volume # Client ID
1877
25
2.7
2.7
28
11
10
11
11
918
46.2

48.4
48.4

13.65
13.85

49.14
1840
1840
1840
1885

REVIEWED BY:

PREPARED BY:

ANALYZED BY:

sy

REPORTED BY:

DEFOSED BY:

Page 2 of 4

Volume



M31835

# Client 1D
009 A-O-E
010 P-1-A
011 P-1-B
012 P-1-C
013 P-1-D
014 A-1-A
015 A-1-B
0186 A-1-C
017 A-1-D
018 A-1-E
019 A-2-A
020 A-2-B
021 A-2-C
022 A-2-D

023  ASFB-1
024  ASBF-2
001 P-1-MIRH
002 P-1-MIMM
003  P-1-BLANK

004 P-1-BG

005  AO-A
006  AO-B
007  AO-C
008  AO-D

- SIGNATURES
RECEIVED BY:

SAMPLE INFORMATION:

Volume # Client ID

1877
25
27
2.7
23
11

10

11
11
918
46.2
44
48.4
48.4
0

0
13.65
13.95

49,14
1840
1840
1840
1885

REVIEWED BY:

PREPARED BY:

ANALYZED BY: %A/ M :

REPORTED BY:

DEPOSED BY:

Page 3 of 4

Volume
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M31835
# Client ID
009 A-O-E
010 P-1-A
011 P-1-B
012 P-1-C
013 P-1-D
014 A-1-A
015 A-1-B
016 A-1-C
017 A-1-D
018 A-1-E
019 A2-A
020 A-2-B
021 A-2-C
022 A-2-D

023 ASFB-1
024 ASBF-2

SIGNATURES
RECEIVED BY:

REVIEWED BY:

PREPARED BY:

ANALYZED BY:

REPORTED BY:

DEPOSED BY:

SAMPLE INFORMATION:

Volume # Client {D
1877

2.5

2.7

27

28

1

10

1

11

918

46.2

44

48.4

48.4

0

0

Page 4 of 4

Volume
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TEM SAMPLE DATA M31835 page [Tors ]

Prep SOP#: MT-022 prep_date:l 8/13/03 'Prep Tech: | dmazzaferro I
Prep Status: Complete - -
Sample Type:]  Indirect Air Archival Informatln : Reprep Dates
Analysis type:| MAS indirect Slides:| 180 ! F[Iters:l l Bott[es_: GEd_box:I 6623 i '
Archive Comments: o o f
Disposal Comments: )
Sample Filter  Total Filtered Volumes inm
Number Sample ID Area Portion  Susp S #2 #3 #4 #5 Filter Type:
000 |lab blank 1.0 iLiters V|1 [] 100 . o B MCE#
- Dilution Factors = :
001 |p-1-MIRH 013,65 iliterd o Jf o ]&
! v 7

% Dilution Factors

!

113,95 [Literd Vo] o |

0 CO| N

Dilution Factors

Dilution Factors

004 P-I-IEE.. 49,14 'Lll@ﬁ 1['0 u 0 | e 7 ‘ ; m

Dilution Factors

s
b
v
H
€
¢
'
k

005 JA-O-A il 1840 tLiterg v]2___Jj_100 |

Dilation Factors

006 JA-O-B 1840 [Liters v§2___JJ 100 ]
r— —_— R i)'luti Factors
Taoc ) ~ 1840 Liters VE___J].190 |

Dilution Factors

e



"t
[ =

TEM SAMPLE DATA

Prep SOP#:! MT-022 !
Prep Status: Complete !
Sample Type:‘ Indirect Alr |
Analysis type:! [ MAS indirect }

M31835

prep_date:|  8/13/08 | Prep Tech: | dmazzaferro j

Reprep Dates

Archival Information

Slides:| 180 Filters:l_wm'j Bottles:|947] Gld_box:l 6623

Archive Comments:

Disposal Comments:

2.7 Liters ;” | 0

_ <
._.[

7 _hiter V2|

P T T e TP N

013 |P-1-D 128 Literd V[2__JJ_100 ] I
014  JA-1-A Liters 2. i 100 |
015 |A-1-B 10 _iLiters V2 Jj 100 |
!

016 A"]."C 11 Jtherq i E—--—_J _JEOA} —————
- - T
017 §A1D j 11 iLiters vz i 100 i

S— @ o
018 |A-1.E 19018 ILiters vz || 100

462 fiters v]2 _ }|_100

iliters V2 || 100

Tren Vo

48.4_iLiters VJ2_ ] 100 !

e

MCE 47mm |




TEM SAMPLE DATA

Prep SOP#; MT-022 !

Prep Status: Complete !
Sample Type:|  Indirect Air |
Analysis type: MAS indirect

M31835

prep_date:l 8/13/03 |Prep Tech: i dmazzaferro

~ Archival Information
sudes:l_ 180 | FI[ters:L ______ f Bottles:|947_j Gid_box:| 6623

Archive Comments:

Disposal Comments:

Page

Reprep Dates

0 Miters vf2_ ]| 100 ]




ot

Ry

INDUSTRIAL HYGIENE AIR SAMPLING CHAIN OF CUSTODY

M85 <

“‘-““ Co. Name Project Number: /:; ;(; jj{dﬁ C & [’%h g m
%EP ?%%MASm Address Pro;ecl Name: A :
we Work Area Description: z—g”ﬂ': C IL e
3945 Lakefield Court Project Representative: _ fi *Mm R
Suwanee, GA 30024 PH: Sampling Date:_? /Cﬂ 03
PH: (770) 866-3200 FAX:
FAX: (770) 866-3259 sheet | of 4
Total Time Average Air
Sample Start Stop Flow Rate | Volume
Date Sample No. Sample Location Media Analysis Desired Time Time {Minutes} (LPM) (Liters}
26 |A-Q-A. ME. Quad IMce [ Fel [ TER] Loy |osi | RS [J00 g4
1A-0-B §.E. 100 | /840
4-0-C W 10.0. 11840
4 -o0-0) TR, 0.3 99C
A-0~-& OutsichTect € % / WA | I877
P-2.-4 RH-,i ef+.side Cilisel 5 1,60 { Q.S
-4 -0} 18H i hP Se | 2.7
pi-C fgm-flijlﬁ 3 AT
p-1-0 mm- UefT UV |\ / \ v | N | ¢S [2F
AL-H NE. Quodl sathenel & T2y [glo
A-4-R $.E 2.0 | /6.0
ﬂ_»i,c S'uz o 0'2'% “.O
L -4-1 NI VY ) / v I 1aa2 1o
YV p4-E futcide Chamber N4 Al Asortie3nl 90 1 .2 1918
; CHAIN OF CUSTODY X:0; T [Recenad By n
/ Initial Shipment Date: > S
s T -
Third Transfer By:




MAhg5<

M4 351

MBSO

Y

S’

£ {l{j’ % CZE Z%‘ 3 f;m
Project Name: G

First Transfer By: W/W

Second Transfer By:

Third Transfer By:

initial Shipment Date:

)
‘.‘:‘:‘:MAS Co. Name Project Numbe
'.z; "{:E" B o  Address .
LA . Work Area Description: VTCS'(' C ﬁﬂ’MEC r
3945 Lakefield Court Project Representalive: .
“Suwanee, GA 30024 PH: Sampiing Date:__ R/ (03
PH: (770) 866-3200 FAX: ‘ _
FAX: (770} 866-3259 Sheet &% of ol
Total Time Average Air
Sample | Start Stop Flow Rate | Volume
Date Sample No Sample Location Media Analysis Desired Time Time | (Minutes) (LPM) {Liters)
$lo | A-2- NE Buad- A5 E | P [ TEPT b5 637 22 | AL | 4.
| _1g-2-B st 2.0 |44
B-2-C W 2.2 |44
W 1A-2-~1) i) % | % 2.2 |44
ASZER-4 | Blawl] mcE | Pem] TEM7 | — | — R
ASFp -2 9 v V ol o )
8/G_ | ps-(3 NA MCE | Tepl ~ | -~ — 4
&le 1S~ ige %&5 AICE = ) 20 |90cm*
8/6_| Ds-2 o frie s N<E — 1= |2 20 |80cm>
ff@ F-1 -RH ml‘om’si int before fabpic TEM - — — —
¢l | F-2-mM VR s B —
(6 | E-2-mm .{% a%r - | - -
ol | F-2-RH / -1 - -
CHAIN OF cusTopY  [iiiimicd: ot Transter




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

S

-brcject Name: Cur7ing CW P J-M o Sample # M 3/ c?jj-- 063
Analysis Date: ‘I/ 30 /03 Media Type: 25 mm MCE Filter
F) _ -]
—— ’L;’- —1 Z Sampie 1D: ﬁ’ 0-A
- - - - - lPump Flow Rate, Liters/minute (FR)
- / - - ~ [ 20 {Sampie Time, minutes (T}
- - — — 4 Sampie Volume, Liters (V) /& 70
— | = — | — | 30 ' ‘
- — — T ~|  [Total Fibers Counted, Sample (FCS) 8
/] | — |— — | — | 40 |votal Fietds Counted, Sampte (FLS) .
- — - — ] = Total Fibers Counted, Blank (FCB)
— | - -~ — /| 50 |Total Fields Counted, Blank (FLE)
— | — — —] - Area of Filter, mm? (AF) Iy
b — — | ~— | 60 | Graticule Field Area, mm? (GFA) . 0677
| — — ] — 701 Calculation. of Fiber density (E) in Fibers/square millimeter
— ~ | /| — | — |eo} E = ((FCS/FLS)-(FCBIFLB))/GFA
e 4 _— —_ —_
2 .
— o B '_‘ — | 90 E= [0, (/ fibers/mm2
— { s “ / 100 Calcuiation of Fiber Cencentration {C) in Fibers/cubic centimeter
Notes: G = (Ey*(AF)
1000 * V
C= 0.00% fibers/cubic centimeter

Limnt of Quantitation (LOQ) = T fivers/mm® ‘
. F_.‘bet counts outside the 100-1300 ﬁbWa nave greaier than optimal vanability and are probatly biased

Analyst. éy, ﬁ—, Date
! \

Réviewed By: Q‘M Date: __|g /2/03

Matenals Anatytical Senvices
3845 Lakefield Court
Suwanee, GA 30024 Fage of

Phene (770) 866-3200 - N




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

Project Name: _ C JTIwWe (A Pre T ' Sample # _}7 ?/Y}f’ 706
Analysis Date: 7/ 20 / g3 Media Type: 25 mm MCE Fiiter
— | T - T Sample ID: A -0-/4
[t — | — | = — 10
A .
— - o - T 1Pumgp Fiow Raie, Liters/minute {FR)
— - - - T 1 20 }Sample Time, minutes (T)
— - "_ - - Sample Volume, Liters (V) / & Yo
I — _ — |30 :
- ) P 4
[ | — - 2 - Tatal Fibers Counted, Sample (FCS) ]/ 2
— - - - | 40 §Total Fields Counted, Sample (FLS) /0O
— /| ~ — —  Hotal Fibers Counted, Blank (FCB) o
‘% — | - — = | 50 {Totst Fields Counted, Blank (FLB)} YA
/ — — / — Area of Fiiter, mm? (AF) 3Y)
=1 = | — | =1 — |se0|cmtcue Fild Area, mm? (GFA) 0.067 7
- - - - — {70 Calculation. of Fiber density (E) in Fibers/square miillimeter
/ ‘L; - - — — |80 E = {(FCS/FLS)-(FCB/FLB)}/GFA
—| — —{ —{ % lew} E= aami . fibers/mm2
— — f / — }100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G = (E)*(AF)
1000 *V
c=__d 003 fibersf/cubic centimeter

Limn of Quantitation (LOQ) = 7 fibers/mm?® .
* Fiber counts outside the 100-1300 ﬂbem/We have greater than optimai vanability ana are probably baseq

AQSWS"I éﬂﬂ‘ ) Date.

‘Reviewed By: F\_}_; u:% QW Date: b /2/0;

Materials Anatyticaf Services
3945 Lakefield Court
Suwanee, GA 30024 Page of

Phone (770) 866-3200 -




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

Project Name: cu7re~ve LA LFC JM ' Sample# M 3/ FZ §-007
Analysis Date: 7/ 30 /05 Media Type: 25 mm MCE Filter
—~ ] - — |} | samplein:____ A -0-C
1/l —1 7 |0
| — — T — Pump Flow Rate, Liters/minute (FR)
il - ’_" - | 20 fsample Time, minutes (T)
T / — — — Sample Volume, Liters (V) e
T |/ — 1 ~ |20
— | & (=] = Total Fibers Counted, Sample (FCS) //
— — “ ™ | 40 JTotal Fields Counted, Sample (FLS} 700
[ 15— -] = Total Fibers Counted, Blank (FCB) o
M — - " | 50 fTotal Fields Counted, Blank (FLB) /0o
/ ' — — — Area of Fiiter, mm? (AF) ¥y
i e Y — | 7 | 60} Graticute Fietd Area, mm? (GFA) 0,007 7
2 — — —
e / — 1 7 i Calculation. of Fiber deasity (E} in Fihers/square millimeter
el i N —| 7 Jeo E = ((FCS/FLS)-{FCB/FLB))IGFA
*" — - — — {80 E= / 9/ J fibers/mm2
—'_ - — — | - {100 Calcuiation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G. = (EY*{AF)
1000 * V
C= d. 005 fibers/cubic centimeter

Limd of Quantitatton (LOQ) = 7 fibers/mm?*

* Fiber counts cutside the 1001300 fibers/mm-” rafige have grester than optimal vanability and are probably biaseg

Date:

.Am_,glyst: L;\ /-7 < )

:
Reviewed By: ML

Date:

Matenals Analytical Services
3945 Lakefield Court
Suwanee, GA 30024

Phone (770) 866-3200

ioQéa

Page of




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

Project Name: C UT7/v (G CA APC J_M ' Sample# /7 3/833-Go&

Analysis Date: 9 /_5’0 / 03 Media Type: 25 mm MCE Fiiter

Sampie ID: /';L "d ’ﬂ

20

Pump Flow Rate, Liters/minute (FR)

SN R— Sampie Time, minutes (T)
_ — — — - Sample Volume, Liters (V) R S
| =]~ 14 | — s
— ] — — — Total Fibers Counted, Sample (FCS) /)2
S — —1 [ | 40rotal Fieids Counted, Sample (FLS) /00
/ — — — — Total Fibers Counted, Blank (FCB) 0
— | = — | | — | s0{votal Fields Counted, Blank (FLB) /009
— 1 | 1 ~1  |area of Fiter, mm? (AF) XAl
Cr— | = | = | = | —|eo]crmticue Fieid Area, mm? GFa) g.0077
( |l— 1 =011 1 =
o —_— _ — 70 Calculation. of Fiber density (E} in Fibers/square millimeter
— _ — — N E = ((FCS/FLS)-{FCB/FLB))IGFA

“T=T = el &= /Y. 9 fibers/mm2
- / — ~— 100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G = (E)*AF) o ‘
1000*V
C= J.005 ' fibers/cubic centimeter
Limt of Quantitation (LOQ) = 7 fibars/mm- .
* Fiber counts outside the 100-1300, fibers/mm- range h areater than coumal vanabdity and are oroban'iy biaseq
v‘asalyst: &-/;/a tféf Date.

H i ra b
Reviewed By: MQ»\_

Date: {0 ﬁ[ /0 3

Matenals Analytical Services
3945 Lakefield Court
Stwvanee, GA 30024

Phone (770) 866-3200

Page of




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

Project Name: (U776 Ca pirc Jgm ) Sample # }7 3183 -6 /0
~ Analysis Date: 7 / 3 o/o 3 Media Type: 25 mm MCE Fiiter
. A A 3 L ; /C) -
,2 3 2 2 £ 2 Sample ID: /—9 - / -
351/ 1 S 1 3 1 — 11w
(52 2 |34 ¢ 1Y Pump Flow Rate, Liters/minute (FR)
5] _? / A .IE 3 20 fSampie Time, minutes (T)
L?/ / / fz L/ S é Sample Volume, Liters (V) 5
-y - iy N
2% 3| 2% 2 é 75 |20 A ,
o | 251 3 | 3 |a4i Total Fibers Counted, Sample (FCS) /0Y 2
1271 T € [3%21 5 | 40rot Fieids Counted, Sample (FLS) 37
....-—--—L ; i ; -~ ! — .
A2 Y S 152|154 Total Fibers Counted, Blank (FCB) o
50 {Total Fields Counted, Blank {FLB) /0 a
| Area of Filter, mm? (AF) Al
T3 - 60 | Graticule Field Area, mm? (GFA)  9.0077
70 Calculation. of Fiber density (E} in Fibers/square millimeter
80 E = ((FCS/FLS)-{FCBIFLE})/IGFA
o]l E= 546§ fibers/mm2
100 Caiculation of Fiber goncentration {C) in Fibers/cubic centirrieter
Notes: G = (EY*(AF)
1000 *V
C= & 7, 002 fibers/cubic centimeter

timi of Quantitation (LOQ) = 7 fibers/mm” .
* Fiber counts outside the 100-1300 ﬁWe have gregter than cotimat vanzbility and are crobably biasea

'°:§atyst: [,_; ._B : Date.
: ) 7 |
_'Reviewed By: g«w.{ﬂ Qw Date: 1o / 2.(0'}
Maternials Anatytical Services

3945 | akefield Gourt
Suwanese, GA 30024 Page of

Phone (770) 866-3200 i



Materials Analytical Services Airborne Fiber Analysis

Y NIOSH 7400 Issue 2; Phase Contrast Microscopy

Project Name: (u77m~vG CA re J M ' Sarnple # f?.?/ij' or/
Analysis Date: °f/ 20 /0 2 Media Type: 25 mm MCE Filter
le 2 3 5{'1 ‘7/ fZ Sampie ID: p'/“ /3
. - 4
6| 313 7 [/ 2 |10
3L 7h S| 7 132 Pump Flow Rate, Liters/minute (FR)
i ) . f — &
7| | 35 ¥ | 72 | 20]semple Time, minutes (1)
23 2 2 Sample Volume, Liters (V) z
30 '
Total Fibers Counted, Sampie (FCS) _ / 0 /
40 {Total Fields Counted, Sampie (FLS) 273
Total Fibers Counted, Blank (FCB) O
50 |Total Fields Counted, Blank (FLB) Sou
Area of Filter, mm?® (AF) 3¢y
9 60 | Graticule Field Area, mm? (GFA) 0.0077
70 Calculation. of Fiber density (E) in Fibers/square millimeter
80 E = {(FCS/FLS)-{FCB/FLB))/GFA
90 E= $ 70,3 fibers/mm2
100 Calcuiation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G = (E)Y*(AF)
1000 *V
C= 7 3. 21 fibers/cubic centimeter

Limit of Cuantitation (LOQ) = 7 fibers/mm?
* Fiber counts outside the 100-1300 fibers/mm-” range have greater than cotimat vanztility and are prooably biased

-’\r_q%alyst: C./ - /) - Date.

I: S < '
- "}“fl'evjewed By: QM—««—V Date: FO/’L/O")

o=

Materials Anatytical Servicas
3945 Lakefield Court
Suwanee, GA 30024 Hage of

Phoene (770) 866-3200 - -



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

??1

| ‘.I;’roject Name: coizinvg CA //75: J—/‘? ' Sampie # /7.}/ F3J - 0/‘2
Analysis Date: ?/)70/6; Media Type: 25 mm MCE Fiiter
/ 3 3 / a/ Sample 1D: /"/“ C
o
(5l ) 1 ¢ 1920 &5 1w
21 3 4 S /% lPump Fiow Rate, Literstminute (FR)
ﬁ/ '4[3 3 C/ !2 2 3 20 ¥Sampie Time, minutes (T)
< / '7',6 5 / /4 4 Sample Volume, Liters (V) 3
i ¢ L ;
22 | S5 19451351 ¥ s | .
: £
Total Fibers Counted, Sample (FCS) /03 2
40 JTotal Fields Counted, Sampie (FLS) _ ige
Total Fibers Counted, Blank (FCB) 0
20 |Totai Fields Counted, Blank (FLB) /00O
Area of Filter, mm? (AF) 257
"y 60 { Graticule Fietd Area, mm” (GFA) A-0d77
70 Calculation. of Fiher density (E} in Fibersisquare millimeter
80 E = {(FCS/FLS)-(FCB/FLB))/GFA
o| E= 49¢./ fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: ' G = (E}*(AF)
' 1000 * V
C= 5/, Jad fibers/cubic centimeter

Limtt of Quantitation (LOC} = 7 fibers/mm?* .
+ Fiber counts outside the 100-1200 fibers/mm™ range, have areater than optimal vanapility and are propably bizsed

Agalyst: Date

L/ A
S 7 i
' Keviewed By: MQW Date: {a /’L(O'}

Materials Analytical Services
3945 Lakefield Count

Suwanee, GA 30024 Page of

Phene (770) 866-3200



A
)

“ Prcject Name:

Analysis Date:

Materials Analytical Services Airbome Fiber Analysis

NIOSH 7400 Issue 2; Phase Contrast Microscopy
corims CA Ll T

Sample # ﬁj/f])/" 077

9 (30 /a1

Media Type: 25 mm MCE Filter

Notes:

80

g0

100

—1i 5 7 37 5 J—- Sample ID: f’- /”ﬂ
s 2 1 ¢2]l 540 3 |
A 4 2 & o {Pump Fiow Rate, Liters/minute (FR)
7 .5— ‘/ 59 5 5 20 JSampie Time, minutes (T)
2 :i 5 % %l < 5 (7[ Sampie Volume, Liters (V) 3
'7 ] 30 ' ,
Total Fibers Counted, Sampie (FCS) /20
40 §Total Fieids Counted, Sampie (FLS) A3
Total Fibers Counted, Blank (FCB) J
| 50 |Total Fields Counted, Blank (FL.B) /aa
Area of Filter, mm? (AF) ey
) 60 | Graticule Field Area, mm? (GFA) Jd.6a77
70 Calculation. of Fiber density {E) in Fibers/square millimeter

E = ((FCS/FLS)-{FCBIFLB))/GFA

E= JeY. 7

fibers/imm2

Caiculation of Fiber Concentration (C) in Fibers/cubic centimeter
GC. = (E)(AF)
1000 * V
C= 7. YT fibers/cubic centimeter

Limn of Quantitation {LOQ) = 7 fibers/mm*

* Fiber counts outside the 100-1300 fibers/mm- range have grezster than cotimai vanabdity and are probatiy biased

Analyst:
S

.
“mi2viewed By:

L b

Date

)
\

el

Date: {0 /-g_ /o}

3945 Lakefield Court
Suwanee, GA 30024
Phane (770} 866-3200

Matenals Analyticat Services

Page of




Materials Analytical Services Airbomne Fiber Analysis

1 NIOSH 7400 issue 2; Phase Contrast Microscopy

"I;roject Name: COUT7w( CA /HC F 1 ' Sample # /7 P oE ad
Analysis Date: '7/ 34 /g 3 Media Type: 25 mm MCE Filter
/ J j—'._ G r —? Sample |D: /4 ‘/'/4
T ¢ 4
sl 34lg4]l €2l Y5 | 1a
7 L/ v ¢ ,’E J Pump Flow Rate, Liters/minute (FR)
7 ' o
3 é 2 / fi 4,} 9[ 20 |Sampie Time, minutes (T)
pj — -
5 S EIE IR @ Sampie Volumne, Liters (V) //
== —
Jalos|vZ2 | 3 1 3 |a0 :
' ' [Total Fibers Counted, Sample (FCS) / ’d/
40 §Total Fields Counied, Sampie (FLS) 2 f
Total Fibers Counted, Blank (FCB) o
50 JTotal Fields Counted, Blank (FLEB) {00
| Area of Filter, mm? (AF) 3y
60 | Graticule Field Area, mm? (GFA) 0.0277
70 Calcuiation. of Fiber density (E)} in Fibers/square millimeter
80 E = ((FCSIFLS)-(FCBIFLB))/GFA
w| E= §249¢ fibers/mm2
100 Calculation of Fiber Q_oncentration {C} in Fibers/cubic centimeter
Notes: ' G = {E)*{AF)
1000 *V
C= - 2/ fé/ fibers/icubic centimeter

Limt of Quantitation (LOQ) = 7 fibers/mar
* Fipes counts outside the 100-1300 ﬁbeﬂnge have greater than opumat vanabiiity and are prooably brased

Analyst: [., ,é ‘ Date.

Dy 7 N7
S "
’ ‘r‘ev|e\N¢d By: ‘MM_,_\ Date: lo [Z /0 '}

Matenals Anatyticat Services
3945 Lakefield Court
Suwanes, GA 30024 Page of

Fhone (770) 865-3200



o
1

Project Name:

Materials Analytical Services Airbormne Fiber Analysis

NIOSH 7400 Issue 2; Phase Contrast Microscopy
CJ7Tive BA frrc J /M

Sample# [7 F/ )’7)5" ors

Analysis Date: ?/ o /cf 7 Media Type: 25 mm MCE Filter
' ] ; P
/ L]/ SL 'L/l 3 Sampie ID: ,/)“/’B
S s4l sleh | Y4 o
s A 3 o2 lPump Flow Rate, Litersiminute (FR)
C]{ é 7 5 _3 % 20 1Sample Time, minutes (T}
L/ Lf ié ('/ '7[ Sample Volume, Liters (V) /' 0
3 | 62lyb| T 1/% a0 -
351 6 {351 ¢ | JE Total Fibers Counted, Sampie (FCS) /0 {
2] 5| Yal g | 2% | 40 rotal Fieids Counted, Sample (FLS) 27
Total Fibers Counted, Blank (FCB) 0
50 §Total Fields Counted, Blank (FLB) (90
Area of Filter, mm? (AF) 5€Y
"‘} | 60 | Graticuie Field Area, mm? (GFA) 4.0 77
70 Calculation. of Fiber density (E) in Fibers/square miilimeter
80 E = ((FCS/FLS)(FCB/FLE)})/IGFA
90 E= S /0. J? fibers/mm2
100 Calculation of Fiber Concentration {C) in Fibers/icubic centimeter
Notes: G = {EY*(AF)
1000 * V
C=__ a?/ ) 7 fibersicubic centimeter
Zmt of Quantitation (LOQ} = 7 fibersimm®

* Siber counts outside the 100-1300 fibers/mm- range rave greater than cotmal vanabiity and are crobably buased

ANalyst:
: X

1

" Keviewed By:

Date

L. f € p N
Ll

Date: ¢ /1/0 %

Matenals Anatytical Services
3845 Lakefield Court
Suwanee, GA 30024

Phone (770) 868-3200

Page of




Materials Analytical Services Airborne Fiber Analysis

R
Y

NIOSH 7400 Issue 2; Phase Contrast Microscopy

_':.Project Name: cuiiinve CA prrc JH ' Sample # I/ p75-0/6
Analysis Date: ?/ kq¢ / 03 Media Type: 25 mm MCE Filter
2 .5- i f’? VA f’Z sz Sampie ID: /4 ,/_C
¢ % £l 6 (vil € |
6451 9% 4 & L1 2 lPump Fiow Rate, Litersiminute (FR)
i g L/i ‘% l{ f 20 §Sample Time, minutes (T)
S i 7 b4 22 Sampie Volume, Liters (V) /!
30 :
Total Fibers Counted, Sample (FCS) / d /
40 Jrotal Fields Counted, Sampie (FLS) A/
Total Fibers Counted, Biank (FCB) g
50 §Total Fields Counted, Blank (FLB) /oo
Area of Filter, mm? (AF) 140
= 60 { Graticule Field Area, mm? (GFA) 0. 6a77
70 Calculation. of Fiber density (E} in Fibers/square millimeter
80 E = ((FCS/FLS)-{(FCB/FLB))/IGFA
90 E= (,,2 }/ J fibers/mm2
100 Calculation of Fiber Concentration {C) in Fibers/cubic centimeter
Notes: G = (E)*{AF)
1000 ° V
C= =, / f 4 / fibers/cubic centimeter

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

Analyst

* Fiber counts outside the 100-1300 ﬁber}?ange nave greagter than coumal vanability and are crobably biased

Date.

an 6L Lbd
~.<§ViéW€~d By: Q&: ¢kL‘z4,

Date: |6 /1 [03

Materials Anatytical Services
3845 L akefield Court
Suwanee, GA 30024

" Phane (770} 866-3200

R, N, AT 2 T

Page of




Materials Analytical Services Airborne Fiber Analysis

" NIOSH 7400 Issue 2: Phase Contrast Microscopy

Project Name: C U7 7/ CA LirE Jn Sample# /7 3/ 833 -0/7
Analysis Date: 4]/3’ 0 / o5 Media Type: 25 mm MCE Filter '
Y 7 3 12h{vE Sampie 1D A-/-0
/0 6 | 6 Y | 2% |10
3 5 J‘_ '5— 7 Pump Flow Rate, Liters/minute (FR)
Cf LS— S—i (fl 5 20 §Sample Time, minutes (T)
Sample Volume, Liters (V) ' /f
- 30 : N
Total Fibers Counted, Sample (FCS) /C5 2
40 JTotal Fields Counted, Sample (FLS) AS
Total Fibers Counted, Blank (FCB) O
50 {Total Fields Counted, Blank (FLB) 0o
: . Area of Filter, mm? (AF) &)
M 60 { Graticule Field Area, mm? (GFA) 0.002%
70 Caiculation. of Fiber density (E) in Fibers/square millimeter
80 E = ((FCSIFLS)-(FCBIFLB)YYGFA
gof E= {72,/ fibers/mm2
100 Calcuiation of Fiber Concentration {C} in Fibers/cubic centimeter
Notes: 7 G = (E)y*(AF)
1000 * V
C= 23 523 fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm-~
- Fiber counts outside the 100-1300 fibers/mm” range have greater than opumal vanability and are probatiy biased

CAnalyst:

p L. A ) M) |
'R'éviewed By Q}Ax‘m"/ Date: {0 A/O %

Matenals Analytical Services
3845 Lakefield Court
Suwanee, GA 30024

Phone (770) 866-3200

Page of




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

" Project Name: _Co77/a6 CA Frpe J I ' | sample# [13/535 - 4/9
Analysis Date: ‘}/ 30 /6 7 Media Type: 25 mm MCE Filter
— L1/ 7 | 2 Sample ID: A-2-A
716 | S| 517 |l
o L ) f
L{ L/ A g ,’zf é’ é} Pumyp Flow Rate, Liters/minute (FR)
G 4? 7 ‘7{:: ’ 7 20 §Sampie Time, minutes (7)
Sarnple Volume, Liters (V) Vé
30 ’
Total Fibers Counted, Sample (FCS) /00 2
40 JTotal Fields Counted, Sample (FLS) A0
Total Fibers Counted, Blank (FCB) 6
50 {Total Fields Counted, Blank (FLB) /€O
Area of Filter, mm? (AF) 257
60 | Graticule Field Area, mm?® (GFA) ¢.G07 27
70 Calculation. of Fiber density (E) in Fibers/isquare mililmeter
80 E = ((FCS/FLS)-(FCBIFLEB))/GFA
oo} E= 69/, ¢ fibers/mm2
100 Calcuiation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G = (E)*{AF)
' 1000 *V
cC=__ J 74PJ/ fibers/cubic centimeter

Limit of Quantitation (LOQ) = 7 fibers/mm?®
* Fiber counts outside the 100-1300 fi f'bers/WE have greater than cotunal vanability and are probabiy biased

Analyst: L«/ ﬂ l

Date.

"y
}

~eviewed By: Date: I5 /2_ (G pi

Matenals Anatytical Services
3945 Lakefield Court

Suwanes, GA 30024 Page of

Fhane (770} 866-3200



.'x‘
S

Analysis Date:

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

h "'F‘J‘roject Name: Cu77/mg CAH £re J—-—/'?

Sample # N.?/ ep,?Jf’ 50?0

9/30/s3

Media Type: 25 mm MCE Filter

? 7 7‘3- j "_rp C? Sample 1D ﬁ -2 ’,5
51 S|4 lval 210
yhl 2| 3 | vil|7% Pump Flow Rate, Liters/minute (FR)
5 fl 7[ é ‘/ /| 20 §sample Time, minutes (T)
Sample Volume, Liters (V) e d
3o -
£
Total Fibers Counted, Sample (FCS) 17/ 2
40 {Total Fields Counted, Sampie (FLS) A O
Total Fibers Counted, Blank (FCB) 0
‘50 |Total Fields Counted, Blank (FLB) /oo
lArea of Fiiter, mm? (AF) 3y
™ 80 | Graticule Field Area, mm? (GFA) 09577
K
70 Calcuiation. of Fiber density (E) in Fibers/square millimeter
a0 E = ({(FCS/FLS)-(FCBIFLB))IGFA
w| E= /A7 0 fibers/mm2
100§ Calcuiation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G = (EY*{AF)
1000 * V
C= { F39 fibers/cubic centimeter

Limit of Quantitation iLOQ) = 7 fibers/mm-”

- Fiver counts outside the 1001300 fibers/mm®

sange have greater than ootmat vanability and are orobably Diaseq
SM Date.
5 .
“ﬁQa«-\, : Date: | 6/ 1/0 3

Analyst:

)

“iaviewed By:

WA
Y

Matenats Anatytical Services

3945 Lakefield Court
Suwanee, GA 30024
Phone (770) 865-3200

Page of



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

y

"if;roject Name: (U776 CA £ pe J—FT ' Sample# [73/57 J- o0z
Analysis Date: (// 30 / P Medias Type: 25 mm MCE Fiiter
6 /2 é 5’ /Zj .é Sample 1D: A-2-C
S| 7 ¥4l 74194 w0
‘/ﬁ é é 5’ 5 $Pump Flow Rate, Liters/minute (FR)
"/:’ 5 7 % /0 fl 20 |Sampie Time, minutes (1)
i;—f@—j@- Sample Volume, Liters (V) & f
20
Total Fibers Counted, Sample (FCS) /L0
40 [Total Fields Counted, Sample (FLS) 20
Total Fibers Counted, Blank (FCB) o)
{ 50 {Totai Fields Counted, Blank (FLB) AL
Area of Filter, mm? (AF) 3Fy
oy 60 { Graticule Field Area, mm? (GFA) 0.0 77
70 Calculation. of Fiber density (E) in Fibers/square millimeter

80 E = {((FCS/FLS)-{FCB/FLB))/GFA
Q0 E= 7 77. 2 . fibers/imm2
100 Calculation of Fiber Qoncentration {C) in Fibers/cubic centimeter
Notes: G = (E)*{AF)
1000 * V
C= / 2J0 fibersfcubic centimeter

Umitt of Quantitation (LOT! = 7 fibers/mm?’

“ber counts outside the "C0- 1300 fibers/mm” jange have greater than optimal vanability and are orobatly buased

oYY

Co0 4
-.'“.-“ériewed By: O‘_u A

Matenals Anaytical Senvices
3945 Lakefteld Court
Suwane=. GA 30024

Phone (770} 865-3200

Cate: (o /l/g %

Page aof




Materials Analytical Services Airborne Fiber Analysis

._\1

'“;’roject..Name: (OT7ING C/) /I/F J

NIOSH 7400 Issue 2; Phase Contrast Microscopy
Sample# M3/ 775-022

AnalysisDate: 4 / e / 073 Media Type: 25 mm MCE Filter
—tyqh |l Y {sh 1S Sampte ID: ALY
317 1 31917480
"/.!f _ 7 (7/ ﬁ (7[ G [Pump Flow Rate, Liters/minute (FR)
t?’.{l "/ g, \/ \S/ _20 Sampie Time, minutes (1)
¢t/ ;’1 / 24 ’I 5 Sample Volume, Liters (V) s
gE5 21 ¢xl S| S a0 -
Total Fibers Counted, Sample (FCS) 02
40 fTotai Fields Counted, Sampie (FLS) 2 ¢
Total Fibers Counted, Blank (FCB) a
50 §Total Fields Counted, Blank (FLB) {00
Area of Filter, mm? (AF) 19§
Ty ' 80 | Graticule Field Area, mm? (GFA) 0.0¢77
.-}
70 Calculation. of Fiber density (E) in Fibers/square miillimeter
80 E = ((FCS/FLS)-(FCBIFLB)}YGFA
w| E= 537,19 fibers/mm2
100 Calculation of Fiber Concentration (C) in Fibersicubic centimeter
Notes: G = (E)*(AF}
1000 * V
Cc= 7. Y / fibers/cubic centimeter

Limtt of Quantitation {LOQ) = 7 fibers/mm-

* Fiber counts outside the 100-1300 fibers/mm?range have greater than optimal vanability and are probably hizsed

Date

Analyst.

(‘J"’ fgc
5 7 :,, 7
réviewed By: MM .

Date

Matenals Anatytical Services
3945 Lakefield Court
Suwanee, GA 30024

Phone (770) 866-3200

ol

Page of




Materials Analytical Services Airbormne Fiber Analysis

NIOSH 7400

1
)

| “-Project Name:

Currive CA pwe Jr

Issue 2; Phase Contrast Microscopy

Sample# [7 3/ ¥3J-023

?/30/63

Analysis Date:

Media Type: 25 mm MCE Filfer

- f— - - - Sampie I ﬁJ,C/g _ /
— - - - = 10

. - — — — Pump Fiow Rate, Liters/minute (FR)

- - _ 1 T i 20 §Sampie Time, minutes (T)

— - —_— —_— — Sample Volume, Liters (V) 0

S e — —| —1Ja20

- — —_ — — [Total Fibers Counted, Sampie (FCS) g
— — — — | | 40 Jrotat Fieids Counted, Sampie (FLS) ak

— — _ — . Total Fibers Counted, Blank (FCB)

_ — —_— — | 50 fTotai Fields Counted, Blank (FLB)

— - — — - Area of Fiiter, mm? {AF) 37 a

o - - - ~ | — | 60} Graticule Fieid Area, mm? (GFA) g-00777

—_ — - — —| 70 Calcuiation. of Fiber density (E} in Fibers/square millimeter
-~ |- — — - 80 E = {({(FCS/FLS)-(FCBI/FLB))IGFA
— | = — |- |~ la E= N7 < 7 fibers/imm?2

Vd
~— —_— - - -
N — — T ~ 1100 Calculation of Fiber Concentration (C) in Fibers/cubic centimeter
Notes: G = (EYy*(AF)
1000 * V
C= /f/r/ﬁ fibers/cubic centimeter
Limit of Quantitation (LOQ) = 7 fibers/mm-*

* Fiper counts outside the 100-1300

Analyst:

fibers/mry” range have greater than cotimal vangbility and are probably biasag
L ?\/j ‘/)\/Z; Date

1 éviewed By: %ﬁ qu

te /;h/c)}

Date:

Matenals Anatytical Services
3945 Lakefield Court
Suwanee, GA 30024

Phone (770) 866-3200

Page of




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

R
1

Project Name: _ CUT7ng C A pre

g/ sample# /71 3/ #3533 - O’?‘f

7/35/7

Analysis Date:

Media Type: 25 mm MCE Filter

— | - - - - sempleiD:  AISBF -2
N A - _— - 10
- - - | Pump Flow Rate, Liters/minute (FR)
— — - — T 20 {Sampie Time, minutes (7}
- —_— - - — Sample Volume, Liters (V) 0
- — = =] —{=0
- - — . = - Total Fibers Counted, Sample (FCS) d
| — ~— | _— | | 40{Total Fields Counted, Sample (FLS) /90
— - - — — Total Fibers Counted, Blank (FCB)
— ] — —i 7 | 50 {Totai Fields Counted, Blank (FLB)
B _ B — Area of Fiiter, mm?® (AF) 228
w1 1 = — | 60 | Graticule Field Area, mm? (GFA) 0.007Y
-~ — — — |70 Calculation. of Fiber density (E) in Fibers/square millimeter
—_ — _ — | = |80 E = ((FCS/FLS)-(FCB/FLB))/GFA
_ | - . ~ |90 E= //,g L7 fibers/mm2
-] = | - T )100 Caiculation of Fiber Goncentration {C) in Fibers/cubic centimeter
Notes: G =(E)YAF)
1000 * V

MY

C fibers/cubic centimeter

timit of Quantitation (LOQ) = 7 fibers/mm?®

* Fiber counts outside the 100-1300 ﬁbersfzn?ge nave greater than ootimal vanability and are probably biaseg

Date

Analyst:

. /]
Sy 7
guer OV O

Date: [o /1/0'5

Matenais Analytical Services
3945 Lakefield Count
Suwanee, GA 30024

Phone (770) 866-3200

Page of




~MAS Indirect TEM ANALYSIS M31835-000

2r2

CLIENT NAME: Materials Analytical Services, inc. . CLIENT SAMPLE 1D:
Sample Area/ Volume: 0 - Liters Date Analyzed: 8/19/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 045 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis type: MAS indirect ‘ Screen Mag: 20
Grid Acceptance/Loading  YES 1173 ' Grid box Number: 6623
Str < Sum: 0 Number of grids:| 2 #1:1101] #3:{102
Str > Sum: 0 : Number of openings:| 10 #2:1103| #4:{105
Total str: 0
Strfec>5: #Ermrer e Average Grid Size:|  0.010557
Total Area Analyzed: 0.106

Fiterused  Diluticn piltion Factor | Detect_cc: |  #Div/0!
1/1 30 3.333333 Total cc:

Str#:  SquarelD: Type: Structure: Length Width Morph: SAED: EDS:
E9-I6 NSD
y ¥7 NSD
5 G6 NSD
E7 NSD
C6 " NSD
E10-1I5 NSD
J3 NSD
Gz NSD
E7 NSD
C10 NSD

M31835 000 Sample Comments:

L

e’



3

MAS Indirect TEM ANALYSIS M31835-005

CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE 1D: A-O-A
Sample Areal/ Volume: 1840  Liters Date Analyzed: 8119/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading YES e, Grid box Number: 6623
Str < S5um: 0 Number of grids:| 2 #1:1101| #3:]102
Str = Sum: 0 Number of openings:| 10 #2:1103| #4:1106
Total str: 0
Str/cc>5:  0.0000 e Average Grid Size: 0.010608
Total Area Analyzed: 0.106
]
Filter used Dilution Ditution Factor -Detect_cc:
11 30 Total cc:
- - J
St#:  SquarelD:  Type:  Stuctwre:  Length Width Morph: SAED: EDS:
E7-G6 NSD
F3 NSD
D1 NSD
a _ NSD
13 NSD
b7-E7 NSD
Cs NSD
B3 NSD
AT NSD
DY ©  NSD
M31835 005 Sample Comments:




o

MAS Indirect TEM ANALYSIS M31835-006

CLIENT NAME: Materials Analytical Services, Inc.

CLIENT SAMPLE ID: !

l

Sample Areal Volume: 1840 Liters Date Analyzed: 8/19/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading YES 19 Grid box Number: 6623
Str < Sum: 0 Number of grids:| 2 #1:1101 #3:1102
Str > Sum: 0 Number of openings:| 10 #2:(103 #4:1105
Total str: 0
Str/cc>5:  0.0000 e Average Grid Size:|  0.010557
Totai Area Analyzed: 0.106
]
Filter used Dilution Dilution Factar Detect_cc:
vz 3 Total cc:
: " 1
| Str#:  SquarelD: Type: Structure: Length Width Morph; SAED: EDS:
D6-G6 NSD
G4 NSD
I3 NSD
B6 NSD
Ad NSD
E6-F1 NSD
H2 NSD
F7 NSD
E9 NSD i
C6 NSD
M31835 006 Sample Comments:




MAS Indirect TEM ANALYSIS M31835-007

CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE 1D: A-0C
Sample Areal Volume: 1840 Liters Date Analyzed: 8M9/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
‘Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grld Acceptance/Loading YES 19, Grid hox Number: 6623
Str < Sum: 0 Number of grids:| 2 #1:1101|  #3:/102
Str > S5um: 0 Number of openings:| 10 #2:(103 #4:1106
Total str: 0 '
Str/ec>5:; 0.0000 ee Average Grid Size: 0.010608
Total Area Analyzed: 0.106
]
Filter used Dilution Dilution Factor Detect_cc:
172 30 ‘Total cc:
]
Str#:  SquarelD:  Type: Structure: Length Width Morph: SAED: EDS:
B7-GS NSD
D4 NSD
Cc7 NSD
A5 NSD
E8 NSD
B6-A6 NSD
H8 NSD
19 NSD
J10 NSD
v NSD
M31835 007 Sample Comments:




gt

- MAS Indirect TEM ANALYSIS M31835-008

CLIENT NAME: Materials Analytical Services, Inc.

GLIENT SAMPLE ID:

Sample Area/ Volume: 1895  Liters Date Analyzed: 8M9/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading  YES 19 Grid box Number: 6623
Str < Sum: 0 Number of grids:} 2 #1:(101|  #3:{102
Str > Sum: 0 Number of openings:] 10 #2:(103F #4:(106
Total str: 0
Str/ec>5:  0.0000 e Average Grid Size:|  0.010608
Total Area Analyzed: 0.106
L ]
Filter used Difution Dilution Factor Detect_cc:
172 30 Total cc:
[ . . - ]
Stef:  SquarelD;  Type:  Structure: Length Width Morph: SAED: EDS:
A2-19 NSD '
J7 NSD
Gt NSD
D2 NSD
B3 NSD
A3- NSD
A4-D5 NSD
AT NSD
E7 NSD
E1l NSD
M31835 008 Sample Comments:
|




MAS indirect TEM ANALYSIS M31835-010

CLIENT NAME: Materlals Analytical Services, Inc.

CLIENT SAMPLE ID:

0.50

\ Sample Area/ Volume: 2.5 Liters Date Analyzed: 8/19/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 045 Scope Number: 4
Effective Filter Area: 1207 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/lLoading  YES 19, Grid box Number: 6623
Str < Sum: 29 Number of grids:| 2 #1:0101| #3:102
Str = Sum: 10 Number of openings:| 10 #2:1103 #4:1106
Total str: 39
Str/ee>5: 9781758  jee Average Grid Size: 0.010608
Total Area Analyzed: 0.106
L . }.
Filter used Dilution Dilution Factor Detect_cc:
V2 10 Total cc:
C - ]
Stef:  SquarelD:  Type: Structure: Length Width Morph: SAED: EDS:
1 BI-H5 C M-F 150 0.05 X X Print out
3 2 C F 1.80 0.05 X X
& 3 J3 C F 200 0.20 X X
4 C NSD 2.10 0.05 X X
H] C cB 4.00 1.00 X X
6 C C-B 4.00 0.25 X X
7 F3 C F 18.00 0.10 X X
8 C F 2.00 0.05 X X
9 C B 15.00 1.70 X X
10 C F 8.00 0.40 X X
11 D4 C F 4.80 0.10 X X " Print out
12 C B 1.80 0.05 X - X
13 C F 1.70 0.05 X X
14 C B 4.30 1.30 X X
15 C M-F 2.10 0.05 X X
16 B6 C F 0.80 0.05 X X
17 B2-B5 C B 1.90 0.20_ X X
18 C M-F 1.00 0.05 X X
19 C F 1.40 0.05 X X
20 C F 0.60 005 X X
21 C B 19.40 0.50 X X Print out
22 C Cc-B 7.10 0.40 X X
23 C M-B 2.00 0.40 X X
-24 C B 5.60 1.10 X X
A 25 c B 5.60 0.40 X X
26 A4 C F 0.90 0.10 X X
27 C F 3.00 0.05 X X
28 C B 14.10 X X




MAS Indirect TEM ANALYSIS M31835-010

CLIENT NAME: Materials Analytical Services, Inc. . CLIENT SAMPLE ID: !

29 C B 1.90 0.40 X X
30 c2 C F 1.00 0.05 X X
31 C F 1.60 0.10 X X Print out
32 C M-F 0.80 0.10 X X
a3 El C F 1.60 0.10 X X
1 34 C F 1.60 0.05 X X
33 C B 14.80 6.50 X X
1 36 C M-F 2.20 0.05 X X
37 12 C B 4.10 . 0.20 X X
| 38 C B 13.00 1.10 X X
39 C C-F 1.80 0.05 X X Print out

M31835 010  Sample Comments:

Il
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MAS Indirect TEM ANALYSIS M31835-011
CLIENT NAME: Materials Analyfical Services, Inc, . CLIENT SAMPLE iD:

x Sample Area/ Volume: 2.7 Liters Date Analyzed: " 8/20/2003 |
) Filter Type: ‘MCE 47mm Analyst: Jayme Callan
Pore siza: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis type: MAS indirect Screen Mag: 20
Grid Acceptance/Loading YES 19, - Grid box Number: 6623
Str < Sum: 19 Number of grids:| 2 #1: (1017 #3:(102
Str 2 Sum: 2 Number of openings:| 10 #2:1103| #4:|108
" Total str: 21
Str/cc>5: 182.0188  |rec Average Grid Size:|  0.010557
Total Area Analyzed: 0.106

2RZ

Filter used Dilution Dilution Factor Detect_cc: 91.00940
1/2 10 Total cc: | 1911.19742

C

Str#:  SquareID: ' Type: Structure: Length Width Morph: SAED: EDS:
D2-E2 NSD
. 1 G4 C B 2.00 0.20 X X Print out
o 2 c M-B 0.80 0.15 X X -
' 3 c F 3.00 0.10 X X
4 H1 C F 0.70 0.05 X X
5 -C B 10.00 0.40 b X
6 C B 6.80 0.30 X X
vl 13 C F 3.90 0.05 X X
8 18 c M-B 1.70 9.15 X X
9 C M-F 1.00 0.05 X X
D1-E2 NSD .
10 Cc4 C F 0.60 0.05 X X
11 C M-B 1.00 .20 X X Print out
12 C F 2.20 0.10 X X
13 c F 3.80 0.20 X X
14 Bl C F 1.80 0.05 X X
I 15 c B 2.10 0.30 X X
16 E4 c CF 4.00 0.10 b X
| 17 C M-F 2.00 0.10 X X
| 18 c F 2.10 0.10 X X
-19 C- 8 2.00 0.20 X X
20 C NSD 0.50 0.05 X X
21 C F 1.80 0.10 X X Print out
16 NSD
|M31835 011 Sample Comments:
Il




MAS Indirect TEM ANALYSIS M31835-011

| CLIENT NAME: Materials Analytlcal Services, Inc. . CLIENT SAMPLE ID; P-1-B
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MAS Indirect TEM ANALYSIS M31835-012

CLIENT NAME: Materials Analytical Services, Inc. . CLIENT SAMPLE ID: I

RR2

Sample Areal Volume: 2.7 Liters Date Analyzed: 8/20/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis fype: MAS indirect Screen Mag: 20
Grid Acceptance/Loading  YES 1¢, Grid box Number: 6623
Str < Sum: 28 Number of grids:| 2 #1: (101} #3:(102
" Str = Sum: 5 Number of openings:| 10 #2:1103] #4:|105
Total str: 33
Str/ee>5: 4550470 ree Average Grid Size:|  0.010557

Total Area Analyzed: 0.106

Filter used Dilution Dilution Factor Detect_cc: 91.00940
vz 10 Total cc: | 3003.31023 |

Str#:  SquarelD:  Type: Structure: Length Width Morph: SAED: EDS:
A4-F4 NSD
1 D5 C M-F 1.00 0.10 X X Print out
2 C7 C 2.00 0.10 X X
3 C C-F 1.70 0.05 X X
4 E8 C F 1.80 0.85 X X
1 5 C F 4.00 0.15 X X
6 C B 2.10 0.20 X X
.7 Gl10 C B 13.00 0.40 X X
8 C F 9.70 0.05 X X
9 C M-F 2.80 0.15 X X
10 C F 1.80 0.05 X X
11 C F 1.00 0.10 X X Print out
12 C F 1.60 0.05 X X
13 C F 1.90 0.05 X X
14 C F 1.70 0.05 X X
i5 C F 1.60 0.10 X X
| 16 B4-A4 C M-B 1.80 0.10 X X
17 C B 1.70 0.10 X X
18 C F 3.9 015 X X
19 C B 1.60 0.10 X X
20 C B 2.10 0.10 X X
21 C B 4.00 0.30 X X Print out
22 C B 390 0.10 X X
23 C B 1.90 0.10 X X
24 D6 C F 1.60 0.05 X X
25 C F 18.00 0.10 X X
26 F8 C B 3.00 .15 X X
27 D9 C F 0.80 0.05 X X
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MAS Indirect TEM ANALYSIS M31835-012

CLIENT NAME: Materials Analytical Services, Inc.

CLIENT SAMPLE ID; i

i

28 C B 1.80 0.20 X X
29 c F 17.00 0.20 X X
30 J8 c B 6.10 0.60 X X
1 C M-F 210 0.10 X X Print out
32 c B 7.90 1.80 X X
33 C F 3.00 0.05 X X
M31835 012 Sample Comments:




-@3

i~

il

AL

L=

)

]
v

L

!
5

N

ol o

A4

..hu...._:.m..:sct_.mu"u,

T



o T SR e T S RETTE ST e
i o
& d
N A A S S A S = i
e oy

........................................................................................... ey
£ B ommablatis
_r_.._ o
i N
o ) [}
a. e [USRRUIRNY SUPRRSIINY SN N J T 1l

Ll .
i T A PR, SRS P
e - . m.u.u;..«
(¥ &5

MA-11

. B3




MATERIALS

Cursor: @

FNALYTICAL SERVICES
pEDkey =

-

&

T -
P

: : : : :
3 P g i 3 : H ol
r’al[ur\-r b it b e e e e

=

-
HH
ghhe isetd o1 g phab

Lt o

gEL ;
| ;‘%?
i
mil
|

VRS = g4 14, E43



MHTERIFLS AMRLYTICHL SERVICES HED ZR-AUG-BE 85:issS
Cursaor: B 508key = @
MooS 5
E S SURRU T
......... i _
{ H
....... i N
":; § ,!}?
i g
IR 4
Bt &ﬂﬁi :ﬂlrrl"= : bbb b e oo r‘_!ei-n él:- Yt ciim Pl uu}‘ : ﬂ’g’pijjﬁ'i"’&’:‘iﬂ 0 "w

VFS = 4 19,240

e
=

B.000  HA-il
: CHRYSOTILE =

—




o

MAS Indirect TEM ANALYSIS M31835-013
CLIENT NAME: Materials Analytical Services, Inc. ] CLIENT SAMPLE

RR2

Sample Areal Volume: 2.8 Liters Date Analyzed: 8/20/2003
' Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis type: MAS indirect Screen Mag: 20
Grid Acceptance/Loading  YES 19 Grid box Number: 6623
Str < Sam: 35 Number of grids:| 2 #1:1101 #3:1102
Str = Sum: 7 Number of openings:| 10 #2:1103} #4:]106
Total str: 42 o
Str/ec>5:] 6113599 e Average Grid Size:]  0.010608
Total Area Analyzed: 0.106

Fiterused  Dilution piltion Facter |  Detect_cc: 87.33713
172 10 Total cc: | 3668.15932

Sti#:  SquarelD:  Type: Structure: Length Width Morph: SAED: EDS:
1 DS-B9 C B 2.00 0.20 X X Print out
2 C NSD 4.30 0.10 X X
3 c CF 1.80 020 X X
4 C B 9.80 0.40 X X
5 C cB 6.00 0.40 X X
] C M-F 0.70 0.05 X X
7 C B 4.10 0.20 X X
8 C F 3.00 0.05 X X
9 El0 C F 2.00 0.05 X X

10 C M-B 13.80 0.30 X X
11 A8 C M-B 2,00 0.15 X X . Print out
12 C F 1.00 0.65 X X
13 C B8 $.80 0.20 X X
14 C B 1.80 0.10 X X
15 C F 1.30 0.05 X X
16 C F 1.00 0.05 X X
17 C B 2.20 0.40 X X
18 C F 2.00 0.05 X X
19 C F 390 0.05 X X
20 C M-B 1.70 0.15 X X
21 C F 1.20 0.10 X X Print out
22 Cc7 C M-F 140 0.05 X X
23 C CB 5.80 0.20 X X
24 C F 390 0.10 X X
25 E6 C M-B .20 0.20 X X
26 C F 1.80 0.05 X X
27 D4-B7 C F 2.20 0.05 X X
28 C F 0.30 0.05 X X




MAS Indirect TEM ANALYSIS M31835-013

CLIENT NAME: Materials Analytical Services, Inc. _ CLIENT SAMPLE ID: |

| 20

C F 0.70 0.05 X X

.30 C F 1.70 0.10 X X Print out
31 c2 c 8 410 0.15 X X
32 c B 3.70 0.20 X X
33 c CF 1.90 0.10 X X
34 c F 1.00 0.05 X X
3s F1 c. M-F 2.00 0.10 X X
36 C F 0.30 0.05 X X
37 C F 1.00 0.05 X X
1 38 G7 C B 16.00 0.40 X X
39 C cB 6.20 0.30 X X

{ 40 H4 C M-8 3.80 0.20 X X Print out
41 C F 1.80 0.05 b by
42 C F 1.70 0.05 X X

M31835 013  Sample Comments:

et




MATERIALS AMNALYTICAL ZERVICES

HED ZD-AUG-82
CubsobF: & 0RRKs = &

'zl
(0]
=l
L0

: Py o Pog s . ,
et Tt dd o Al e S e b ettt e .r.\_g.lh_rg Loobor o dysfit g toady

Srrerrrn
ARL "
e,
u:';
SO
N
-

R e Rty B S n S S U T LR ety ot
MZISZEE-81E CHEYSOTILE




[«""}ED ;:....fL" -— e
-—"—'l H[ h 1_\,.-'!‘ 3 :!
— ot l:::'}—.. : ‘—
ol .'-:

R : ' ﬁ’;
l 7.3 ;
: { i ;E
i i_} lé
_—e.--j ! ; |
T b i ] . |
i 3!; Hg-' ' ‘
ALY i,,,.._; I
&G

W=

& D -
(LI S A
i'-..h...I
LI j— i



LY TICAL

Fi-H

=,

MATERIAL

T TN

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

o
o+
i)

[}

e

i
i

LTS
e T

H1E i




v

FRTERIALS AMFRLYTICRAL SERVICES
Calbgorl @ QR sV = &

WE

I

0 ZE-ALG-03

7] S

el
i

T e U

R B AR AR~ et

U el o

MEASEE 1S CHEYSOTT

ls'i '.T! lélll I] illl{!!s !g: él !] it !'] BE

wd
e

E ]
5

Biitih r-_;rg.

. H
b oo d

15



et

MRETERIALS AMALYTICAL SERVICES WED ZR-ALUG-2Z 10:904
Cursor: &3 PERk=y = &

' :
T ER Y

VFS = 54 1@, 24@

=1



MAS Indirect TEM ANALYSIS M31835-014

CLIENT NAME: Materfals Analytical Services, Inc, _

CLIENT SAMPLE 1D: I

Sample Areal Volume: 11 Liters Date Analyzed: 8/20/2003 ;
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis type: MAS indirect Screen Mag: 20
Grid Acceptance/Loading  YES 1o Grid box Number: 6623
Str < Sum: 84 Number of grids:| 2 #1:1101 #3:11062
Str = Sum: 17 Number of openings:| 10 #2:1103 #4:|1106

Total str: 101

Str/ce>5:] 3779316 |ec

Average Grid Size: 0.010608

Total Area Analyzed:

0.106

L2

e

-y

Filter used Dilution Dilution Factar Detect_cc:
vz 10 Total cc:
— - ]
Stot:  SquarelD: Type: Structure: Length’ Width Morph: SAED: EDS:
1 D5-H8 C B 2.80 0.30 X X Print out
2 C B 11.00 0.20 b ¢ X
3 C F 2.10 9.10 X X
4 C M-B 100 0.10 X X
5 c B 1.80 0.15 X X
6 C B 2.10 0.20 X X
7 c F 1.60 0.10 X X
3 c M-F 1.60 0.05 X X
9 C B 1.00 0.15 X X
10 C F 190 0.05 X X
11 C B 1.60 0.20 X X Print out
12 C F 1.00 0.10 b.4 X
13 BS C F 2.30 0.95 X X
14 C B 18.00 1.80 X X
15 C C-F 0.80 0.10 X X
16 c B 4.00 0.60 X X
17 C F 3.90 0.10 X X
18 C B 10.20 0.40 X X
19 C F 1.00 0.05 X x
20 C F 0.80 0.10 X X
21 D6 C F 1.80 0.05 X X Print out
22 C M-F 1.8¢ 0.05 X X
23 C E 10.10 1.90 b 4 X
24 C B 2.00 9.20 X X
25 c F 1.60 0.30 X X
26 c B 17.00 1.90 X X
27 c B 2.20 0.60 X X
28 C C-F 1.90 X X

0.20




MAS Indirect TEM ANALYSIS M31835-014

CLIENT NAME: Materials Analytical Services, Inc. . : CLIENT SAMPLE ID; l

| 46

} 51

|60

| 68

| 40

| 47

| 54

29 C B 6.20 0.20 X X
30 C B 26.20 1.80 X X
3 C F .00 8.05 X X Print out
32 C F 4.10 0.05 X X
33 C F 1.50 3.05 X X
34 C M-B 2.10 3.50 X X
a5 C B 5.00 6.20 X X
36 C B 2.30 0.35 X X
37 C F 2.10 .10 X X
s C B 10.00 0.40 . X X
39 C B 4.10 0.40 X X
C F 0.60 0.05 X X
41 C B 6.10 0.25 X X Print out
42 AS C Cc-B 4.00 0.30 X X
43 C F 1.50 0.05 X X
44 C M-B 6.00 0.20 X X
45 c F 5.70 0.05 X X
C F ¢.60 0.05 X X
C B 17.70 1.60 X X
48 C F 3.70 0.10 X X
49 E4 C F 2.00 0.05 X X
S0 C F 1.50 0.05 X X
c B 3.90 0.15 X X Print out
.52 C B 1.70 0.15 X X
53 C C-F 1.80 0.05 X X
- C F 2.00 0.05 X X
55 C B 0.30 0.10 X X
56 C F 2.10 0.20 X X
57 C M-F 2.00 0.1¢ X X
58 D4-D6 C B 2.20 0.20 X X
59 C F 2.10 0.30 X X
C C-B 2.00 0.3¢ X X
61 C B 1.70 0.95 X X Print out
62 C M-B 1.90 0.15 X X
63 C M-F 1.00 0.10 X X
64 C B 4.00 0.20 X X
65 C F 1.70 0.05 X X
66 C B 9,90 1.80 .4 X
67 C M-F 1.80 0.05 X X
C B 430 0.60 X X
69 C F 100 0.10 X X
70 C F 1.50 0.95 X X
71 C B 19.00 0.50 X X Print out
72 C Cc-B 1.90 0.10 X X
73 C F 1.60 0.10 X X
74 C B 2.40 0.20 X X
75 C F 2.00 .05 X X
76 C F 1.00 0.05 X X
o B4 C B 1.80 0.20 b4 X




Ry

-MA\S Indirect TEM ANALYSIS M31835-014
CLIENT NAME: Materials Analytical Services, inc. ) CLIENT SAMPLE [D:

78 c F 1.80 0.05 X X
79 C M-F 2.00 0.05 X X
80 C M-F 1.70 0.05 X X
81 C B 3.80 0.15 X X Print out
| 82 C F ¢.70 0.05 X X
83 C B 1.00 0.20 X X
84 C B 1.50 0.15 X X
85 Ct C C-B 3.20 0.60 X X
86 8 C M-B 1.70 0.20 X X
87 C F 0.80 0.05 X X
88 C F 6.00 0.15 X X
89 C B 2.00 0.20 X X
90 C B 9,00 0.20 X X
91 C F 1.70 0.05 X X Print out
92 C F 2.20 0.20 X b 4
93 C F 1.80 0.05 X X
94 16 C B 1.90 0.30 X X
1 95 C F 0.80 0.05 X X
1 96 C F 0.80 0.05 X X
97 C F 1.60 0.05 X X -
98 c F 3.80 0.10 x X
99 C F 0.70 0.65 X X
100 C F 1.50 0.05 X X
101 C B 2.10 0.20 X X Print out
iM31835 014  Sample Comments:
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MAS Indirect TEM ANALYSIS M31835-015

CLIENT NAME: Materlals Analytical Services, Inc.

CLIENT SAMPLE 1D: ]

Sample Area/ Volume: 10 Liters Date Analyzed: _‘.5/20/2003 |
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 045 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis type: MAS indirect Screen Mag: 20
Grid Acceptance/lL.oading YES 1z Grid box Number: 6623
Str < Sum: 94 Number of grids:| 2 #1:1101 #3:1102
Str = Sum: 20 Number of openings:| 4 #2:1103( #4:|106

Total str: 114

Str/ce>5: 12227198 e

Average Grid Size:|  0.010608
Total Area Analyzed: 0.042

RR2

Filter used  Dilution biltion Factor | Deetect_cc:
172 10 Total cc: ] 6969.50271 |
: : |

Sto¥:  SquarelD:  Type: Structure; Length Width Morph: SAED: EDS:
1 B4C? C B 12.00 0.35 X X Print out
2 C F 1.80 0.10 X X

3 C F 1.90 0.05 X X

4 C B 3.00 0.20 X X

5 c ' F 1.80 0.10 X X

6 C M-B 2.00 0.15 b X

7 c M-F 2.30 0.05 X X

8 c B 1.95 0.20 X X

9 C F 1.80 0.15 X X

10 C B 1.90 0.05 X X

11 C F ; 1.70 0.05 X X Print out
12 C F 2.10 0.20 X X

13 C F 3.00 0.20 X X

14 C B 0.90 0.10 X X

15 C F 0.80 0.05 X X

16 c F 1.60 0.05 X X

17 c B 390 0.20 X X

18 c B 9.70 0.10 X X

19 C C-F 2.00 0.05 X X

20 C B 1.60 0.10 X X

2 C B 2.20 0.20 X X Print out
22 C B 1.90 0.15 X X

23 C F 4.00 0.05 X X

24 C F .90 0.05 b X

25 C B 6.20 0.20 X X

26 C M-F 7.80 0.15 X X
27 C F 0.50 0.05 X X

28 C F 2.00 0.05 X X




MAS Indirect TEM ANALYSIS M31835-015

CLIENT NAME: Materials Analytical Services, Inc. _ CLIENT SAMPLE ID: l

1 34

1 3¢9

| a4

1 47
| 48

| 65

| 32

29 C F 1.00 0.10 X X
30 C B 7.90 0.20 X X
31 C B 8.00 0.40 X X Print out
c CF 1.60 0.15 X X
33 c B 1.90 0.20 X X
c B 7.70 0.20 X X
35 c F 0.90 .10 b X
36 C M-F 1.00 0.05 b b
37 c M-F 6.00 2.00 X X
s C B 7.10 .80 X X
C F 1.00 0.05 b4 X
40 c M-B 0.80 0.15 X X
41 E7 c B 1.60 0.15 X X Print out
42 C M-F 1.70 0.05 X X
43 c B 10.00 0.30 X X
C B 6.10 0.30 X X
45 C F 4.00 0.05 X X
46 c B 400 0.40 X b ¢
C C-F 210 015 X X
C F 0.70 0.05 X X
49 C c-B 1.00 0.05 X X
50 C E 2.20 0.10 X b
51 c B 1.80 0.15 X X Print out
52 C B 1.70 0.20 b b
53 c M-B 200 0.15 X X
54 C F ©1.60 0.05 X X
55 c F 2.80 0.05 X X
56 C CF 3.60 0.10 X X
57 C F 1.60 0.05 X X
58 c F 180 0.05 X X
59 C F 1.50 0.05 X T X
60 C F 210 0.05 X X
61 C CF 170 0.10 X X Print cut
62 C F 1.60 0.05 X X
63 C F 1.80 0.05 X X
64 C M-F 0.60 0.05 X X
C B 0.80 0.05 X X
66 BlC C B 8.00 0.20 X b
67 c F 0.60 0.05 X b
68 c B 6.00 0.20 X X
69 C C-F 0.70 0.05 X X
70 C M-B 12.00 0.20 X b
7 C F 2.00 0.05 X X Print out
72 C F 0.60 0.05 X X
73 C M-B 230 0.15 X X
74 C B 1.60 0.20 X X
75 C F 1.00 0.05 X X
76 C F 2.00 0.05 X X
77 C X X

M-8 1.70 0.10




MA\S Indirect TEM ANALYSIS M31 835-01 5

CLIENT NAME: Materials Analytical Services, Inc. _ CLIENT SAMPLE 1D: !

78 C M-B 3.70 0.40 X X
79 C CB 4.00 0.10 X X
80 c M-B 4.10 0.20 X X
{ 81 c C-F 0.90 0.10 X X Print out
|1 82 C F 1.60 0.05 X X
83 C F 2.00 0.05 X X
84 c F 1.50 0.05 X X
85 c B 430 0.30 X X
86 c B 3.60 0.20 X X
87 c cB 620 0.20 X X
83 C M-F 2.00 0.20 X X
89 C cB 4.00 0.20 X X
90 C B 8.00 0.50 X X
91 C B 15.70 0.40 X X Print out
92 Jo C B 2.10 0.10 X X
93 c M-B 2.20 0.10 X X
o4 c B 2.00 0.15 X X
| 95 c M-F 1.80 0.05 X X
9% c B 5.70 0.20 X X
97 c F 1.90 0.10 X X v
98 C B 23.80 0.50 X X
99 c F 1.00 0.05 X X
100 c M-F 2.00 0.10 X X
10 C B 1.90 0.15 X X Print out
102 c F 4.10 0.20 X X
103 C B 1.50 0.20 X X
| 104 C B 1.80 0.10 X X
105 C M-F 1.70 0.05 X X
{ 106 c B 8.20 0.30 X X
| 107 C B 2.00 0.10 X X
108 c 8 1.70 0.10 X X
1 109 C M-B 3.20 0.15 X X
110 c F 1.80 0.05 X . X
111 C B 2.20 B R T X X Print out
112 c B 2.20 0.20 X X
{113 c F 2.40 - 0.05 X X
114 C C-F 2,00 0.05 X X

M31835 015 Sample Comments:
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MAS Indirect TEM ANALYSIS M31835-016
CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE !D

RRZ

Sample Areal Volume: 11 Liters Date Analyzed: 8/20/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 160
Sample type: indirect Air Indicated Mag: 25
Analysis type: ‘MAS indirect Screen Mag: 20
Grid Acceptance/Loading YES 19 Grid box Number: 6623
Str < Sam: 114 Number of grids:; 2 #1:1101|  #3:(102
Str > Sum: 10 Number of openings:| 7 #2:1103| #4:|106
Total str: 124
Str/ec>5: 317.5896 e Average Grid Size:)  0.010608
Total Area Analyzed: 0.074

Filorusad _Dilution pimtionFactor |  Detect_cc: | 31.75896
vz 10 Total cc: [ 3938.11044

Str#:  SquarelD:  Type: Structure: Length Width Morph: SAED: EDS:
1 D2-G8 C Cc-B 10.06 0.20 X X Print out
2 C B 1.90 0.13 X X
3 C F 1.20 0.05 X X
4 C B 2.00 0.20 X X
5 C c-B 1.86 0.15 X X
6 C M-F 2.00 0.05 X X
7 C F 4.00 0.2 X X
8 C F 1.00 0.05 X X
9 C B _ 1.90 0.20 X X

10 C B 4.50 0.20 X X
11 C F 1.60 0.05 X X Print out
12 C F 0.70 0.05 X X
13 C B 6.20 0.10 X X
14 17 C B 16.30 1.00 X X
15 C B 4.20 (.60 X X
16 C F 0.50 0.10 X X
17 C M-B 2.00 0.50 X X
18 C F 1.70 0.05 X X
19 C B 1.70 0.20 X X
20 C M-B 200 020 X X
21 C B 5.70 0.20 X X Print out
22 C B 1.90 0.20 X X
23 F4 C M-F 1.00 0.20 X X
24 C F 1.60 0.05 X X
25 C F 0.70 0.05 X X
26 C F 1.00 0.05 X X
27 C B 3.70 0.25 X X
28 C M-F 0.50 0.05 X X




MAS Indirect TEM ANALYSIS M31835-016

CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE ID:
29 C F 3.60 0.20 X X
30 c M-F 0.70 0.05 X X
1 C F 0.70 0.05 X X Print out
132 C M-B 1.80 0.10 X X
| 33 C F 0.90 0.05 X X
34 C CF 3.70 0.10 X X
s c M-F 1.50 0.05 X X
36 c B 2.50 0.20 X X
37 c B 2.00 0.10 X X
38 El c B 6.00 0.20 X X
39 C B 1.60 0.10 X X
40 c CF 1.60 0.05 X X
41 c MF 1.60 0.15 X X Print out
| 42 C CF 1.00 0.05 X X
| 43 c M-F 1.60 0.05 X X
44 c B 1.70 0.20 X X
45 C NSD 0.80 0.05 X X
46 C B 5.90 0.20 X X
47 c B 6.30 0.20 X X
48 C F 2.40 0.05 X X
49 c F 1.60 0.05 X X
50 C M-F 1.70 0.15 X X
51 C B 2.00 0.15 X X Print out
| 52 c CF 4.00 0.05 X X
53 c M-8 S 120 0.20 X X
| s4 C F 1.80 0.50 X X
55 cs C B 2.00 0.20 X X
56 C F 0.80 0.15 X X
57 c B 4.00 1.00 X X
58 C F 1.60 0.10 X X
59 c F 170 0.05 X X
60 c M-B 2.50 0.15 X X
61 C B 3.80 0.15 X X Print out
62 c B 6.00 0.40 X X
63 c M-F 1.80 0.10 X X
| 64 c B 6.30 0.10 X X
65 c B 1.80 0.20 X X
66 E2F1 C F 1.60 0.05 X X
| 67 C F 0.60 0.05 X X
68 C M-F 1.00 0.05 X X
69 C F 1.40 0.10 X X
70 C B 380 0.30 X X
In C B 390 0.15 X X Print out
72 c F 0.60 0.05 X X
73 c F 1.60 0.10 X X
74 c F 0.80 0.05 X X
75 c F 0.90 0.10 X X
76 c F 1.00 0.05 X X
77 c M-B X X

1.60 .10
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MAS Indirect TEM ANALYSIS M31835-016

CLIENT NAME: Materials Analytical Services, Inc. .CLIENT SAMPLE ID:
78 C c-B 1.80 0.20 X X
79 c F 1.00 0.10 X X
80 C E 0.80 005 X X
81 c B 2.00 0.15 X X Print out
82 C F 1.80 0.05 X X
83 C F 1.60 0.05 X X
84 C F 1.90 0.05 X X
85 C F 1.60 0.10 X X
86 C M-F 0.50 0.05 X X
87 c B 1.60 0.10 X X
88 C M-B 4.20 0.20 X X
1 8 C B 3.60 0.20 X X
96 C CF 0.60 0.05 X X
1 91 C M-B 3.00 0.50 X X Print out
| 92 C cB 5.20 0.20 X X
93 D3 C F 1.70 0.05 X X
1 94 c B 1.90 0.15 X X
95 C F 0.50 0.05 X X
{ 96 c B 1.00 0.20 X X
97 C F 0.70 0.05 X X
98 C B 3.80 0.20 b 4 X
99 c F 0.70 0.05 X X
100 C B 1.60 0.15 x X
101 C B 3.00 0.15 X X Print out
102 c B 2.00 0.15 X X
103 c F 240 0.05 X X
104 C F 1.60 0.10 X X
165 C B 0.60 0.20 X X
106 C F 1.70 0.05 X X
107 c F 1.60 0.05 X X
108 c F 0.90 0.03 X X
109 c B 1.80 0.40 X X"
{110 C F 1.80 0.05 X X
mt C M-F 1.60 0.10 X X Print out
112 c B 1.70 0.15 X X
113 c F 230 0.05 X X
114 C M-F 1.50 0.05 X X
1115 C F 1.80 0.05 X X
116 C B 2.10 0.15 X X’
117 C C-F 230 0.05 X X
118 C M-B 1.20 0.20 X X
119 c M-B 3.60 0.10 X X
120 C B 2.10 0.15 X X
121 C B 2.00 0.20 X X Print out
122 C F 1.80 0.10 X X
123 c B 2.20 0.15 X X
124 C F 3.80 0.10 X X




MAS indirect TEM ANALYSIS M31835-016

CLIENT NAME: Materials Analytical Services, inc. CLIENT SAMPLE 1D: A1-C

M31835 016  Sample Comments:
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- MAS Indirect TEM ANALYSIS M31835-017

I CLIENT NAME: Materials Analytical Services, Inc.

_GLIENT SAMPLE ID; I

{

Sample Areal Volume: 11 Liters Date Analyzed: 812112003 |
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading YES 1o Grid box Number: 6623
Str < Sum: 32 Number of grids:; 2 #1:1101]  #3:|102
Str = Sum: 10 Number of openings:| 10 #2:1103| #4:(106
Total str: 42
Str/ee>5: 2223127 jfec Average Grid Size: 0.010608
Total Area Analyzed: 0.106
{ |
Fitterused  Dilution Diltion Factor | Detect_cc:
172 10 Total cc:
- ]
Str#:  SquarelD:  Type: Structure; Length Width Morph: SAED: EDS:
1 B2-C4 C F 1.70 0.05 X X Print out
2 C B 690 0.20 X X
3 C F 2.00 0.10 X X
4 C F 1.80 0.05 X X
5 CR . B 12.00 1.60 X X Print out
6 c F 7.90 0.10 X X
7 C B 0.80 0.20 X X
8 B9 C F 1.60 0.20 X X
9 C F 1.50 0.05 X X
10 CR F 1.60 0.10 X X
11 E10 C C-B - 3.70 0.20 X X Print out
12 C B 25.00 0.20 X X
13 H7 C B 14.50 4.50 X X
14 C B 2.10 0.20 X X
15 C F 1.20 0.05 X X
16 C 8 18.00 0.15 X X
17 C F 3.00 0.20 X X
18 C B 6.00 0.20 X X
19 F1 C B .80 0.20 X X
20 C F 1.70 6.05 X X
121 C B 12.00 0.40 X X Print out
B2-H5 NSD 7
22 E7 C B 2.40 0.40 X X
23 C F 1.60 ¢.05 X X
24 C B 2.30 0.25 X X
25 C B 1.70 0.10 X X
26 A9 C M-B 1.70 0.15 X X
C M-B 1.00 X X

27

0.15




MAS Indirect TEM ANALYSIS M31835-017
CLIENT NAME: Materials Analytical Services, Inc. _ CLIENT SAMPLE lD

28 C C-F ) 1.50 0.05 X X
{ 29 c MF 2.20 0.20 X X
30 C B 2.00 0.20 X X
31 C F 1.00 0.05 X X ‘Print cut
: 32 C B 1.70 0.10 X X
33 C F 4.00 0.05 X X
34 Cs C M-F - 1.00 0.05 X X
| 35 C M-F 1.80 0.05 X X
30 C F 1.40 0.05 X X
37 C B 3.00 0.40 X X
| 38 E2 C F 3.80 0.05 X X
39 C B 2.20 0.16 X X
40 C B 4.10 0.10 X X
1 41 C B 390 0.20 X X Print out
42 C B 7.80 0.20 X X
M31835 017 Sample Comments:
|
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MAS Indirect TEM ANALYSIS M31835-019
CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE ID:

22z

Sample Areal Volume: 46.2 Liters Date Analyzed: 8/21/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysis type: MAS indirect Screen Mag: 20.
Grid Acceptance/lLoading YES 19 Grid box Number: 6623
Str < Sum: 9 - Number of grids:| 2 #1:1101| #3:)102
Str > Sum:| 3 Number of openings:| 10 #2:(103| +#4:(106
Total str: 12
Str/ec>5: 158795  rec Average Grid Sizez)  0.010608
Total Area Analyzed: 0.106

Fiterused  Dilution bilution Factor | Detect_cc:
vz 10 Total cc: |_63.51791

St SquarelD:  Type: Structure: Length Width Momph:  SAED: EDS:

1 B6-H1 C B 2.30 0.15 X X Print out
2 C F 1.70 0.05 X X
E1 NSD
3 D10 C F 1.60 0.05 X X
4 C M-B 4.30 0.20 X X
5 G8 C F 1.80 0.10 X X
6 C M-F 5.20 0.30 X X
7 C F 0.40 0.05 X X
8 J10 C F 6.00 0.05 X X
9 B7-D9 C F 1.00 0.05 X X
10 F (.60 0.05 X X
F7 NSD )
H4 NSD
11 E3 C F 1.20 0.65 X X Print out
12 B6 C B 13.90 0.80 X X
M31835 019 Sample Comments:
L
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MAS Indirect TEM ANALYSIS M31835-020

CLIENT NAME: Matferials Analytical Services, Inc.

CLIENT SAMPLE 1D: l

|

Sample Area/ Volume: 44 Liters Date Analyzed: 8/21/2003 |
Filter Type: MCE 47mm Analyst:|  Jayme Callan
Pore size: 0.45 Scope Number: 4
‘Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air tndicated Mag: 25 KX
Analysis type:  MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading YES 19, Grid box Number: 6623
Str < Sum: 6 Number of grids:| 2 #1:1101] #3:{102
Str > Sum: 4 Number of openings:| 10 #2:1103 #4:1105
Total str: 10
Str/ec>5: 223387 e Average Grid Size:|  0.010557
Total Area Analyzed: 0.106
1
Filter used Dilution Dilution Factor Detect_cc:
172 10 Total cc:
1
Str#:  SquarelD:  Type:  Structure: Length Width Morph: SAED: EDS:
1 D7-C4 C B 3.60 0.20 X X Print out
2 Bé C C-B $.00 0.20 X X
D1¢ NSD
HS NSD
3 ‘14 C F 0.50 0.05 X X
4 C F 1.00 0.05 X X
D6-A6 NSD
5 Do C B 16.00 0.25 X X
6 C B 3.70 0.15 X X
7 C C-B 4.00 0.30 X X
8 C B 20.00 0.40 X X
9 C B 12.20 - 0.80 X X
10 B4 C C-F 1.50 0.10 . X X Print out
G3 NSD '
J5 NSD

M31835 020 Sample Comments:
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- MAS Indirect TEM ANALYSIS M31835-021

CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE 1D: I
3 Sample Area/ Volume: 484  Liters Date Analyzed: 8222003 |
Filter Type: MCE 47mm Analyst: | Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100
Sample type: Indirect Air Indicated Mag: 25
Analysls type: MAS indirect Screen Mag: 20
Grid Acceptance/Loading YES 194 Grid box Number: 6623
Str < Sum: 6 Number of grids:| 2 #1:(101] #3:)102
Str = Sum: 2 Number of openings:| 10 #2:(103 #4:1105
Total str: 8
Str/ce>5: 101539 fee Average Grid Size:]  0.018557
Total Area Analyzed: 0.186

RRZ

S

Filter used Dilution Dilution Factor Detect_cc:
172 10 Total cc:
{ ]
Stri:  SquareID:  Type: Structure: Length Width Morph: SAED: EDS:
A9-H9 NSD
1 J7 C B 1.00 0.10 X X Print out
13 NSD
2 C4 C F 2.00 0.10 X X
3 C -B 2.30 0.20 X X
4 AT C B 6.10 0.15 X X
5 C B 2.40 0.10 X X
B%-H9 NSD
16 NSD
6 G2 C F 1.00 0.05 X X
E4 NSD
7 B2 C B 0.80 0.10 X X
C B 17.00 0.20 X X
M31835 021 Sample Comments:
1
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MAS indirect TEM ANALYSIS M31835-022

GLIENT NAME: Materlals Analytical Services, Inc. GLIENT SAMPLE ID: l
Sample Areal Volume: 48.4 Liters Date Analyzed: | - 8/22/2003
Filter Type: MCE 47mm Analyst: | Jayme Callan .
Pore size: 045 Scope Number: | 4
Effective Filter Area: 1297 Accelerating Voltage: 100 Kv
Sample fype: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading - YES 19 Grid box Number: 6623
Str < Sum: 11 Number of grids:| 2 #1:(101 #3:1102
Str 2 Sum: 1 Number of openings:] 10 #2:1103| #4:|1106
Total str: 12
Str/ecc>5:] 5.0526 cc Average Grid Size: 0.010608
Total Area Analyzed: 0.106
¥
Filter used Dilution Dilution Factor Detect_cc:
vz 10 Total cc:
]
Str#:  SquarelD:  Type: Steucture: Length Width Morph: SAED: EDS:
1 Dio-D8 C M-B 1.60 0.05 X X Print out
2 C F 0.80 0.05 X X
3 C C-F 1.50 0.05 X X
4 HIO C F 1.60 0.10 X X
17 NSD
5 C5 C M-F 220 0.15 X X
6 F1 C B 390 045 X X
7 D9.C5 C M-B 5.80 0.20 X X
-8 B9 C F 0.80 0.05 X X
9 CR F 1.80 0.20 X X Print out
10 C B 2.10 0.10 X X
F8 NSD D
11 HG6 C B 1.%0 0.20 X X Print out
12 I3 C M-F 0.6¢ 0.10 X X
M31835 022  Sample Comments:
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MAS Indirect TEM ANALYSIS M31835-023

CLIENT NAME: Materials Analytical Services, Inc. CLIENT SAMPLE ID; l
‘Sample Areal Volume: 0 Liters Date Analyzed: 8/19/2003 |
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
. Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analyslis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading YES 19 Grid box Number: 6623
Str < Sum: 0 Number of grids:) 2 #1:(101} #3:1102
Str > Sum: 0 Number of openings:| 10 #2:1103| #4:|106
Total str: 0
 Str/ce>5:  #Error e Average Grid Size:]  0.010608
Total Area Analyzed: 0.106
{ 1
Filter used Dilution Dilution Factor Detect_cc:
12 30 Total cc: #Error |
[ ]
Str:  SquarelD: Type: Structure: Length Width Morph: SAED: EDS:
D10-E4 NSD
B3 NSD
A6 NSD
D7 NSD
F8 NSD
D9-Ho6 NSD
J5 NSD
G8 NSD
c7 NSD
B4 NSD
M31835 023  Sample Comments:
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MAS Indirect TEM ANALYSIS M31835-024

CLIENT NAME: Materials Analytical Services, Inc. | CLIENT SAMPLE 1D:
Sample Areal Volume: 0 Liters Date Analyzed: 8/19/2003 |
Filter Type: MCE 4Tmm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
-Effective Filter Area: 1297 Accelerating Voltage: | 100 KV
Sample type: Indirect Air Indicated Mag: 25 KX
Analysis type: MAS indirect Screen Mag: 20 KX
Grid Acceptance/Loading YES 19 Grid box Number: 6623
Str < Sum: 0 . Number of grids:| 2 #1:(101) #3:|102
Str = S5um: 0 Number of openings:| 10 #2:1103 #4:(105
Total str: ¢
Str/cc>5; #Error cc Average Grid Size: 0.010557

Total Area Analyzed: 0.106

Filterused  Dilution pivtionFactor | Detect_cc: |  #Div/0!
1/2 30 6.666667 Total cc:

(ISt SquarelD: Type: Structure: Length Width _ Morph: SAED: EDS:

C9-F2 NSD
D2 NSD
HY NSD
C10-D7 NSD
E8 - NSD
Gs ~ NSD
G6 NSD
1 NSD
J2 NSD .
D2 NSD

M31835 024  Sample Comments:;
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MATERIALS ANALYTICAL SERVICES

Client Code: PROJECT LOG
MAS ID: M31850 Client Job No:
Client Name:  Materials Analytical Services, Inc. Client PO:
Project Name: Cutting CA Pipe JM Date In: 8/6/03
Logged By: dmazzaferro

TRANSPORT INFORMATION:

Documentis: COoC

Submitted By: Mike Mount
Delivery By: Hand Delivery
Received By:  dmazzaferro
Condition: good

Comments for COC:

~ CONTACT INFORMATION:

Contact: Richard Hatfield Work Phone: (770) 866-3204  Ext:
1 Title: First Name: Last Name: Suffix " Other Phone: Ext:
{ Mr.  Richard Hatfield Fax: (770)866-3259
Pagelof i
M31850 SAMPLE INFORMATION:
# Client ID Volume # Client ID Volume
001 F-1-RH 56
002 F-1-MM E 60
003 F-2-MM 67
004 F-2-RH 50
SIGNATURES
RECEIVED BY: / 2/4/%4/0

REVIEWED BY:

PREPARED BY:

ANALYZED BY:

REPORTED BY:

DEPOSED BY:




Mai85<

M85

M350

INDUSTRIAL HYGIENE AIR SAMPLING CHAIN OF CUSTODY

-
a® Y
‘.““ﬂ . Co. Naime
o ﬁwa_,, 3
w o, A m  Address

Work Area Description”

3945 Lakefield Court

Project Number,«7(_LAALY
Project Name: =

Test Chamber

Project Representative: X,

Suwanee, GA 30024 PH:

PH: (770) 866-3200 FAX:

Sampling Dale_gng{OJ |

FAX: (770) 866-3259 Sheet _&& of oL
Total Time Average Air
Sample Start Stop Flow Rate | Volume
Date Sample No. Sample Location Media Analysis Desired Time Time {Minutes) (LPM) (Liters)
Qb 1A-2-A NE Quad-Aftec | IKE | 27 / TE7T bas lie37] A2 | A | &6
f-2-8 SE | 2.0 | 44
A-2-C w || 22 | MY
W 1A4-2-~10) M V / | 2.2 | 484
' ASZEB-4 | Blwl e | Pem ] TEM7 | |1 = ©_| O
ASFR -2 Y v y W - 11— 1 0 O ]
816 | PS~{f WA e | TeEM ~ - — - Q
Lle [)s-4 thompise belore| MCE _ S AL |focm?
8/6 | s~ fompresfter | MCE |V - — 12 20 __|8C0cm*
£/ F-1 -RH fm»n’s T before ﬁlbm‘c TEM - = _ =
glo |F-1-am v vV | i I N N
[6 | F-2-mm v _dffr - - ~
gle | E-2-RH R . v o N T
CHAIN OF CUSTODY Mode of Transfer: i | i iiLogsip-Date
First Transfer By: W /W < Shenen Jay — 8/61‘/03}
. Second Transfer By: '

Third Transfer By:

S




TEM SAMPLE DATA M31850

Prep SOP#: MT-G17 prep_date:l 8/13/03 EPrep Tech: F dmazzaferro f
Prep Status: Complete - - " " '
Sample Type:|~ Archival Information . Reprep Dates
Analysis type:| Slldes:l“lgq__d? Fllters:Lmn_JE Bottles:|946§ Gid_box:l 8622 !
Archlve Comments:
Disposal Comments: i L
Sample Filter  Totol ' Filtered Volumes in m
Number Sample ID Area Portion  Susp # #2 #3 #4 #5  Filter Type:
000 Jlab blank 1.0 _ilem2] V{1 200
001 {F-1-RH 456 femal vt __|[ 260 |

| o I ]

i_é'l__ll.qmﬁ ufi__|[ 250 |8

s

T 50 o2l V0] 250 ] Y

Factors ; & i

ST

XTI



- TEM DUST ANALYSIS

M31850 000

Materials Analytical Services, Inc.

Client Sample ID:

{ab blank

{ Cutting CA Pipe JM
Sample Areal Volume: 0 cm2 Pata Analyzed: 8/28/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sampla type: Fabric Indicatad Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Accaptance YES 1% Grid_box: 6622
Str < 5um: @ Number of grids:. 2| #1:(101 #3: F Average Grid Size:| 0.010557
Str >5um: 8 Number of openings:| 10 | #2:/103| #4:NgJ| Total Area Analyzed:| 0.106
Total Str: 0 i
Volume Filtered 100 gl Str/sqgrft | 0.000E+00| Str / cm2| 0.000E+00
Dilution Factor » | Strisqrft >=5| 0.000E+00]  Str/cm2 >=5[0.000E+00
¥ o crescass A
Str#:  SquarelD: Type: Structure: Length Width. Morph: SAED: EDS: Photo: Sketch:
A2-C4 ' NSD [ S N T I
D2 ~ NsD g O O
o H1 NSD O 0O 0O
b NSD O O O
¥8 NSD O O O
ALTF4 NSD 0 0O O
c2 NSD o oo
AS NSD o o o
E7 NSD D D [
G6 NSD [ J |:|
M31850 000




 TEM DUST ANALYSIS  M31850 001

Materials Analytical Services, Inc. Cliont Samae ID RN
. . ent Sample ID: -1
Cutting CA Pipe JM .
Sample Area/ Yolume: 56 ¢m?2 Date Analyzed: 8/28/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 045 Scope Number: - 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Fabric Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 Kkx
Grlid Acceptance YES 1% ' ) Grid_box: 6622
Str <Sum: [0 Number of grids:| 2 | #1:[101] #3:[102]  Average Grid Size:| 0.010608
Str 2S5um: _ 0 Number of openings:{ 10 | #2:{103 #4:/106| Total Area Analyzed: 0.106
‘Total Str: 0
Volume Filtered 100 gl ~ Str/sqrft |_0.000E+00] Str / cm2| 0.000E+00
Dilution Factor 25 Str/sqrft >=5| 0.000E+00| Str/cm2 >=5| 0.000E+00
s
Str#:  SquarelD: Type: Structure: Length Width Morph: SAED: EDS: Photo: Sketch:
BI-C5S NSD O O o
B2 NSD o o 0O
ey E4 NSD O O O
F7 NSD O O 0O
D NSD O 0O O
B2-Hs NSD O 0O 0O
¥4 NSD o 0o 0O
ET NSD O 0O O
Cc4 NSD o o 0O
118 NSD O o O
M31850 001




" TEM DUST ANALYSIS

M31850 002

Materials Analytical Services, Inc.

Client Sample ID:

F-1-MM

| Cutting CA Pipe JM
Sample Area/ Volume: 60 cm2 Date Analyzed: 8/28/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 045 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 1% Grid_box: 6622
Str < S5um: o Number of grids:} 2 | #1:|101] #3:!102 Average Grid Size:| 0.010557
Str z5um: 6 Number of openings:{ 10 | #2:(103| #4:{105| Total Area Analyzed:| 0.106
Total Str: 0
Velame Fltred 100l | Str/sqrft | 0.000E+00| Str / cm2/| 0.000E+00
Dilution Factor 25 Str/sqrft >=5| 0.000E+00)| Str/cm2 >=5| 0.000E+00
C5-BI NSD O O O
A2 NSD O 10
Sy C4 NSD O [ O
A5 NSD I I I
D1 NSD o 0O 0O
C419 NSD o g
G10 NSD O 0O o
D8 NSD o O O
B6 NSD o o° g
c4 NSD o O o
M31850 002




- TEM DUST ANALYSIS M31850 003

Materials Analytical Services, Inc. Cliont Samola ID E2M
. T ient Sample ID: -2
Cutting CA Pipe IM
Sample Area/ Volume: 67 cm2 Date Analyzed: 8/28/2003
Filter Type: MCE47mm Analyst: Jayme Calan
Pore slze: 045 Scope Number: -4
Effective Filter Area: 1287 Accalerating Voltage: 100 KV
Sample type: Fabric Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance - YES 1% Grid_box: 6622
Str < Sum: 12 Number of grids:{ 2 #1:(101] #3:4102 Average Grid Size:| 0.010557
Str z5um: 4 Number of openings:| 10 | #2:]103| #4:/105| Total Area Analyzed:| 0.106
Total Str: 16 : .
Volume Fiftered 10 m1 Str/sqrft | 6.815E+07| Str / cm2|7.335E+04
Dillution Factor 25 Str/sqrft >=5| 1.704E+07| Str/cm2 >=5|1.834E+04
¥
Str#: SquarelD:  Type: Structure: Lengih Width Morph: SAED:  EDS: Photo: Sketoh:
1 DIB9S <C F 1.00 0.05 X X O O
2 C B 14.20 0.40 X X O O 0O
3 3 G10 C F 2.40 0.05 X X il 3 O
4 I6 c F 1.80 015 X X 0 O 0O
5 D5 C F . 3.50 0.20 X X O @O O
34 NSD 0 O O
6 DGz C B 6.00 0.40 X X O O O
J6 NSD O O o
7 HS8 C F 1.95 0.05 X X O OO O
8 C F 420 0.05 X X O 0 O
9 C F 1.60 0.05 X X D }:] D
10 C F 3.60 0.03 X X 1 ] O
57 c7 C B 4.00 0.15 X X Wi O |:|
12 C B 5.70 0.20 X X ] V] [l
h ::;13 E5 C B 8.20 0.20 X X O M O
14 C c-B8 2,10 0.15 X X O ] O




L[5 c T F 1.00 0.05 X X 0O O 0O
16 c F 210 0.05 X X O O O

M31850 003
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- TEM DUST ANALYSIS

M31850 004

Materials Analytical Services, Inc.

. . Client Sample 1D: F-2-RH
{ Cutting CA Pipe JM
Sample Areal Volume: 50 cm?2 Date Analyzed: 8/28/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 0.45 Scope Number: 4
Effactive Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Fabric Indicated Mag: 25 KX
Analysis type: Dust Scraen Mag: 20 KX
Grid Acceptance YES 1% Grid_hox: 6622
Str < S5um: 21 Number of grids:| 2 #1:1101 #3:(102 Average Grid Size:| 0.010557
Str >5um: 5 Namber of opepings:| 10 | #2:|103| #4:]105| Total Area Analyzed: 0.106
Tota! Str: 26 '
Volume Filtered 10wl Str/sqrft | 1.484E+08 Str / cm2| 1.597E+05
Dilution Factor 25 Str/sqrft >=5| 2.854E+07| Str/cm2 >=5|3.072E+04
s
Str#:  SquarelD: Type: Structure: Length Width Morph: SAED: EDS: Photo: Sketch:
1 B4F4 C F 2.20 0.40 X X M O 0O
2 C F 1.90 0.05 X X M O 0O
"y 3 c B 1.00 0.15 X X O O O
4 H2 c F 380 0.05 X X ™ ™ 1
5 c Fo 2.10 0.05 X X O 0O 0O
6 15 C F 3.30 0.05 X X O O O
7 c CF 1.70 0.03 X X O O 0O
8 c B 4.40 0.15 X X O O O
9 c F 2.00 0.05 X X O O O
19 C B 2.00 0.10 X X O O 0O
11 7 C F 1.00 0.05 X X W O ]
12 C F 4.10 0.10 X X O 0O O
13 H1e C C-F 2.00 0.10 X X O | 1
14 C B 5.70 0.40 X X O O £
.
15 C B 4.80 0.15 X b4 A 7 [
16 A4J4 C F 2.00 0.20 X X O 0O O
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MATERIALS ANALYTICAL SERVICES

Client Code: |MASCORP| PROJECT LOG
MAS iD: M31851 Client Job No:
‘Client Name:  Materials Analytical Services, Inc. Client PO:
Project Name: Cutting CA Pipe JM Date In: 8/6/03

Logged By: dmazzaferro

TRANSPORT INFORMATION:

Submitted By: Mike Mount Documents: CcCC

Delivery By: Hand Delivery

Received By:  dmazzaferro

Comments for COC:

Condition; good

CONTACT INFORMATION:

Contact: Richard Hatfield Work Phone: (770) 866-3204 Ext:

Title: First Name:

| Mr.  Richard

Last Name: Suffix Other Phone: Ext:
Haffield Fax: (770)866-3259

M31851

# Glient ID
001 DS-B
002 DS-1
003 = DS-2

SIGNATURES
RECEIVED BY:

REVIEWED BY:
PREPARED BY:
ANALYZED BY:
REPORTED BY:

DEPOSED BY:

Page 1 of 1

SAMPLE INFORMATION:

Volume # Client ID Volume
0

80

80

rped >




\..

TEM SAMPLE DATA M31851 | o P ot

Prep SOP#:[  MT-003 prep_date:[ /7308 |PrepTech: | dmazzaferro

Prep Status: Complete N R ) Reprep Dates
Sample Type:.  Dust. ] Archival Information prep
Analysis type: Dust | stides:] 180 | Filters] | Bottles[948] Gid_box[ 6615 |

Archive Comments:

Disposal Comments:

Sample Fiter  Total Filtered Volumes in m
mber Sample ID Area Portion  Susp #1 #2 #3 #4 #5 Filter Type:
Nu ]

0 Hema| v|1___1] 100 ]

F.-.B_Qm.mjlgm“zj uft__J] 100 |

| 80 lemz2] |1 __Jf 100 |




Miexg

M@0

INDUSTRIAL HYGIENE AIR SAMPLING CHAIN OF CUSTODY

My s

\~ . -
“":‘:"fMAS Co. Name Project NumbeQ_ A a/? /%L 7. g-m
‘} A & o Address Project Name: > 4 | _ .
T T . Work Area Description:. 1€ S‘f C h ﬁ’f}/\b,tf\
3945 Lakelield Court Project Represeniative: R‘ .
Suwanee, GA 30024 FPH: Sampling Dale:v____,_ﬂ/_(_p__[o 3
EK)?:((?77703)%6666-33220509 i Sheet o2 of od_
Total Time Average Air
) Sample Start Stop Fiow Rate | Volume
Date Sampie No. Sample Location Media Analysis Desired Time Time {Minutes) (LPM) {Liters)
2l 1A-2-A -~ |NEQuad-Afer | ICE | 2/ TEPT lbius 37| 22 | R | &6
A-2-8 SE 2.0 |44
h-2-C kW | | 22 |4
v _|A-2-0)  lm VvV |V | A2 | 454
ASEER-4 | Blawll mcE | Pem/ TEM |~ | — ® 0
816 [pef A JICE | Tt S I I = ¢
gle 10s-4 ompine belore | MCE - i P 2.0 _|56cm*
8/6 [ N5-2 fromfipe pfter | MICE ) 20 __|8Ccr
e |F-t “RH  Wrem'shint before fahnic TEM. | — = . B
tle | F-2-MM |\ v - - -
(6| F-2-mp atty - - -
2l 1 F-2-RH v v e .
CHAIN OF CUSTODY Mode of Transfer i | iiiiLogp Date ?z ived By
First Transfer By: W/ M e pmon Do ﬁg/ﬂ,?% % 1
, Second Transfer By: N ey &
Third Transfer By: - 7




~TEM DUST ANALYSIS M31851 000

| Materials Analytical Services, Inc.
. . Client Sampla ID: lab blank
Cutting CA Pipe JM
Sample Areal Volume: 0 cm? Date Analyzed: 8/25/2003
Filter Type: MCE 47mm Analyst: Jayme Cadlan
Pore size: 0.45 Scope Number: - 4
Effective Filter Area: 1297 Accalerating Voltage: 100 KV
Sample type: Dust Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance YES 1% . : Grid_box: 8615
Str < Sums: 0 * Numberofgrids:} 2 | #1:1101F #3:{102 Average Grid Size:| 0.010557
Str 25um: 2 Number of opemings:| 10 | #2:1103] #4:{105] Total Area Analyzed: 0.106
Total Str: 0
Volume Filtered B ml Str/sqrft | 0.000E+00) Str fcm2| 0.000E+00
DiltionFactor 3333333 Str/sqrft >=5| 0.000E+00| Str/ecm2 >=5| 0.000E+00
F ¥ ¥ esaninace iismanaie s iisaisniansas riia
Sto:  Squarell;  Type:  Structure; Length Width Morph: SAED: EDS: Photo: Sketch:
A3-H9 NSD ] 3 1
710 NSD O - O
My 17 NSD O O 0O
4 NSD O 0O O
B7 NSD g O O
A4-E10 NSD (1 o od
c8 NSD O 0O O
B NSD 0 R
J7 NSD |l | |
Gd NSD O | O

M31851 o000



' TEM DUST ANALYSIS _ M31851 001

{ Materials Analytical Services, Inc. Client Samala 1D bsp
. . ant Sample ID: -
1 Cutting CA Pipe JM
Sample Area/ Volume: 0 con2 Date Analyzed: 8/25/2003
Fiiter Type: MCE 47mm Analyst: Jayme Callan
Pore size: 045 Scope Number: - 4
Effective Filter Area: 1297 Accelerating Voltage: 100 KV
Sample type: Bust Indicated Mag: 25 KX
Analysis type: Dust Screen Mag: 20 KX
Grid Acceptance YES 1% Grid_box: 6615
Str <Sum: | 0 Number of grids:| 2 | #1:]101| #3:[102|  Average Grid Size:} 0.010557
Str =5um: 0 Number of openings:| 10 | #2:]103] #4:/{105] Total Area Analyzed: 0.106
Total Str: 0

VelumeFitered 30 1 | Str/sqrft | _0.000E+00| Str / cm2| 0.000E+00
DilutionFacter  3.333333 Str/sqrft >=5| 0.000E+00| Str/cm2 >=5| 0.000E+00

S SquarelD:  Type:  Struoture: Temgh  Widh | Morpl SAED:  EDS: Photor Sketclr
B4-C3 NSD 0O 0O 0O

D7 NSD M | 0 0

} Alo NSD o oo O
7 19 NSD 0O o o
13 NSD 0 o o

B3-BY NSD O O O

F10 NSD 0.0 O

7 NSD 0O 0O O

Ha NSD O 0O 0O

E4 NSD o O il

m31851 001



TEM DUST ANALYSIS  M31851 002

Materials Analytical Services, Inc. Cliont Samale D D84
. . ient Sample ID: Ds-
{ Cutting CA Pipe JM
Sample Areal Volume: 80 cm2 Date Analyzed: 8/25/2003
Filter Type: MCE 47mm Analyst: Jayme Callan
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 Acceptanca YES 1% Grid_box: 6615
Str < S5um: 73 Number of grids:| 2 #E:|101| #3:(102 Average Grid Size:| 0.010608
Str 25um: 63 Number of openings:| 2 #2:1103| #4:/106] Total Area Analyzed:} 0.021
Total Str: 136 =
Volume Ftered 10 mal Str/sqrft | 9.656E+08 Str / cm2| 1.039E+06
Dilution Factor 10 Str/sqrft >=5| 4.473E+08| Str/cm2 >=5| 4.814E+05
' Str#: Squareﬂ):_ Type: Structure: Length Width Morph: SAED: EDS: Photo: Sketch:
1 3 C F 140 0.10 X X W O 0O
2 c B 1050 0.40 X X O O O
"3 3 c B 20.00 0.10 X X d O O
4 c F , 1.70 0.10 X X O O O
5 C CF 17.00 0.10 X X ] N O
6 ' C F 5.90 0.05 X X O 'l O
7 C F 2.00 0.05 X X m j:] |:|
8 c F 4.20 0.05 X X O O O
9 c F 5.80 0.05 X X O O O
10 c B 210 0.15 X X O O O
11 C F 2.00 0.05 X X M 0O O
12 c M-B 2.00 .05 X X O 0O 0O
13 c F 3.80 0.05° X X O O O
14 c F 6.40 0.05 X X O 0O O
Y
/15 C NSD 3.30 0.05 X X O O O
16 CR F 8.10 0.20 X X O O
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0.28

23.90

0.08

3.90

0.05
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CF
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| 100
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1 161
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- TEM DUST ANALYSIS  M31851 003

Materials Analytical Services, Inc.
. . Client Sample ID: Bs-2
Cutting CA Pipe JM
Sample Areal Volume: 80 cm2 Date Analyzed: 8/25/2003
Filter Type: MCE 47mm Analyst: Jayme Cadllan
Pora 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 1% Grid_box: 6615
Str <Sum: | 89 Number of grids:| 2 | #1:{101] #3:(102]  Average Grid Size:| 0.010608
Str >5um: 16 Number of openings:| 2 | #2:{103] #4:/106| Total Area Analyzed:] 0.021
Total Str: 105
Volume Biltered 10 ml Str/sqrft | 7.455E+08] Str / cm2| 8.024E+05
Dilution Factor 10 Str/sqrft >=5| 1.136E+08| Str/cm2 >=5|1.223E+05
Str#:  SquarelD:  Type: Structure: Length Width Morph: SAED:  EDS: Photo: Sketch:
1 E3C6 C 8 240 0.15 X X M O O
2 c F 2.10 0.05 X X O O 0
R c F 230 0.05 b X O o 0
4 c F 4.10 0.05 X X O O g
5 C F 1.50 0.05 X X O O Od
6 C C-F 1.00 0.05 X X | Od O
7 C F 12.40 0.05 X X ] [l [
8 c F 1.60 0.05 X X O O O
] o B 1.90 0.15 X X O O O
10 C F 1.70 0.05 X X O O O
11 N B 1.80 0.20 X X O M
12 C CF 2.20 0.05 X X 1 O O
13 C B 4.20 0.20, X b:¢ O I
14 c B 2.00 0.20 X X O O O
B
s c F 19 - 005 X X O O 0O

M31851 003



OO0 o0OOOoOO0OOOoOO0OOCTO OGO OO 0 O oo o o

g 0O
B
]
g
]

o 0o o060 6o60oqoaoqoimffqofb oaoaoogo O o oo oo oo o

0
O
(N

O 0000 ®® 00O0O0OoOooaoao O 0 0 0 O

v [ W o o = o v w I3 o I o w < o o o w ) )
S = = - — — < < - 4 s Q < < < 8 ] ] 5] _ ] < < = <
=4 < s = s s s = S < = < S < = < S S = S S < S =3 =
o o o < < < < < e g o o = o o o o = o o o o o e
& @ ® - ® =) - & — b = Muu 1 - Q " & - ] ® 53 a S S S
- -t v - I o~ o« o - =4 O] = - o o Ll I3 it o 33 v Il - B o
W TR w w 4] W o TR 1% '8 '8 4] W [14] m W uw [14] [+1] [41] [41] m w L. .

18
19
20
21
22
23
24
25
26
27
29
30

31
32
33
34
35

36
37

1 38
39

y 40

003

M31851



O 0o odo0o0Ooo0o0o0o~oQoQooobDoooooonooo o

o o obbo@bdobbo0boddooDoonDoooooogoaoo o

B 0O 0 0 0 0D 00 OJ 000000000 o 0000

@ wv = < v ) w3 o e o o w = w o = v = wn = w o W 0 wn
a @ a 5] = = = " - o < = ] = n - & a S n S -} < ) -]
= s < < & s < = = = S © s < s < = = S < = < = s =]
= = < o e o = o < > o = o @ < s < o = = e & o = e
® b " S - S ] = ] @ =2 @ = ~ =1 ] S n o < = =] -1 S
- i e o « ~ — © - ~ ] = e — & * ~ ] = 2 S [ - — -
N
u.
1] i m ] i W '8 [14] [TH m w TR 3] . 1] 'y w o TN m TR [14] Q TN w

Al

44
45
46
47
48
49
57
63

64

38
59
60
61
62

W

!

) I

1 42
43

003

M31851

50
51
52
Sy 83
54
55
56

Lo J6s




g oo ooco0oc o0 obbgoooooQoo bbb ooaga

o ooagaoo0o0aoaooaooceoécofhhdoooooooaoaoaoooo o

o oo o0oos»>Oc0 0o obo oo 0o oo oo o

] P4 w4 b4 » b w b4 P P4 e b L b ] i e P pe w4 w4 w4 » i L

" wy [ =1 wy oy L] L] - Wy = i W ] ] wy = - (=)
- - - b - & < L - S L) S % M ﬁ < a - 3 2 < - - M -
< < < =3 S < s = s = & = s = = = & ES = s s s < = ]
= < = = = = = e s > o I =) = = o e = = ) = o
71 & ] aQ A & S = ot = ) S -] (5 £ = — n =1 " = — 2 2 =
- - - o -~ i [ L] 3 - ] [ - - - 151 ] - i o ] ~t ] = o
s
o 4] . o [+1] T8 4] w 111 He 11} 'Y T8 . 1] T8 ] ['N 18 m w m w Q ]

67
68
69
70
7
T2
73
74
75
76
77

. } o
79
80
81
82
83
84
85
86
87
88
89

' ','}‘9{1

003

M31851



00000 O0OoODoDOoOoOoaoaoao s

O 0 o0oQcooo0bdoooood

® 0 O C 0D 000000 oo o>

.05

1.60

n

0.05

1.50

M-F

92

0.03

1.40

93

0.03

1.00

CF

94

0.10

2.80

925

0.05

1.60

2

0.05

3.60

27

0.10

1.80

98

815

1.80

95

0.03

1.50

100

0.20

2.00

101

0.20

4.00

102

0.05

1.80

103

0.05

1.00

104

]

O]

0.05

2.00

105

003

M31851



CHMATERIALS RMNALYTICAL SERVICES
Cursar: & ARFkKeY = &

1...-5
=2
Lad
[Fi]

MOM E2S-RLG-83

Lol s

4
i

pe

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

st b g
e

e L

YT

o
ey SN




4
ot
1=

~i

L i |

Lo g e o

e, 0

o




LY JO T A OO DTS U SO TPUNT NS POOTOUPN SUTOPOIPR SOOI 3
< g o

_“._..
z j o
- - 4 @

ol

-
b B 7 NN

[RRUUOURUPIONS SAUUUSUUMIS SUPRRROORTE W N SOt e T

L WEFTRTFY Y]

SR I

<
=

il

B
'lﬁh. .J\'r_,;....ﬁ'.-i i !
%

e

—

oo Loe 0
-7
bl

ST

—r—r
o

AL

=

L

(g}

MATERIALS AMALYTI




P

=1

163

G-

—H

iri
o

—

ol

o

il
28

. st
e ALz T

3

3

=

i

bk gde

fobs Jima bl

2




A
s :
Aw H
)
R
T - S
i
. H....
i . :
1
J— I,
LA o Nevaaae . -
- :
al i 9x)
it i ")
= : :
(] o H : . : .




1§

nen

K]

e

TR

H ﬂ._ evaor i,
: o, G =
LY O X LT

H
ey




)

LA

A

S 30

Ay,

e B

H
£l Bt 7‘.;.;'.‘]_[

L et et e,

SPPPN




I

i

i
o
g
A |
Y]




i

P TELT:

b e
Ry~ DO

e mrEE

e e
R




- e
. iz
1N
11
: : ¥
. TS TR . DT U
;
“ i
!
iy &
L) )
I3 =
o
| ) | E;
] K
: 3
i
: b
.m ._.4.4
(TEY| H
1 :
T o L B R chd ad
I~ L )
T I N
b i 5o
L 3 £
| i -




2 -3
PSSR

RSN ioy
T




SECTION 7



Dust Counting Method

Cell Field Count

Dust Concentration = ANFC‘x CFxSVxDF/AV

0 0 0 0 1
Average Field Count 0.20 = AFC
Average Blank Field Count = ABFC
Average Net Field Count = ANFC
Field Area (sq. mm) 0.25] = FA
.”‘%Volume of Sample {ml) 100.00] = 8V
 Additional Dilution Factor i 1} = DF
Cell Depth (mm) 14=CD
Cell Factor 2000] = CF
1QOOI( field area) x {celi depth) |
Air Volume 1.76] = AV
Sampled (cu.ft.)
Dust Concentration #VALUE!

Project Name
JM AC Pipe

Project Number

Sample Number

Sample Location
Blank

particles per cubic foot



Dust Counting Method

Cell Field Count

Project Name
JM AC Pipe

Project Number

Sample Number
Background

Sample Location
IWA - Area Background

1 2] 05 1.5 1.5
Average Field Count 1.30 =AFC
Average Blank Field Count 0.20] = ABFC
Average Net Fieid Count 1.10[ = ANFC
Field Area (sq. mm) =FA
Volume of Sample (ml) =8V

_Iadditional Dilution Factor [ _1=0F
Cell Depth (mm) a =CD
Cell Factor =CF
1000/( field area) x (cell depth)

Air Volume - = AV
Sampled (cu.ft.)
Dust Concentration | 251,429

Dust Concentration = ANFC x CF x SV x DF / AV

| particles per cubic foot

SRkl )



“*wv'ﬁ”‘"‘i

Dust Counting Method

Cell Field Count

Project Name
JM AC Pipe

Project Number

Sample Number
P-1-MI-MM

Sample Location
IWA-Personnel

445 48.5 §7.5 52 52.5

Average Field Count 51.00 =AFC

- Average Blank Field Count 0.20] = ABFC
Average Net Field Count 50.80] = ANFC
Field Area (sq. mm) =FA
Volume of Sample (mi) =8V
Additional Dilution Factor [ 1] =DF
Cell Depth (mm) ) =CD
Cell Factor =CF
1000/( field area) x (cell depth)
Air Volume =AV
Sampled (cu.ft.)
Dust Concentration | 40,640,000

Dust Concentration = ANFC x CF x SV x DF / AV

| particles per cubic foot



Dust Counting Method
Cell Field Count
na na na na na Project Name

JM AC Pipe

Average Field Count #DIV/0l =AFC Project Number
Average Blank Field Count 0.20] = ABFC Sample Number

- P-1-MI-RH
Average Net Field Count | #DIV/O! | = ANFC Sample Location

IWA - Personnel

Field Area (sq. mm) = FA

‘Volume of Sample (ml} 100.00] = SV
_Additional Ditution Factor [ 1] = DF

Cell Depth (mm) =CD

Cell Factor 4000] = CF

1000/( field area) x (cell depth)

Air Volume =AV  Pump Failed

Sampled (cu.ft.)

Dust Concentration | #DIV/0! | particles per cubic foot

Dust Concentration = ANFC x CF x SV x DF / AV
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_INES WITH EASE

N DE DEUX POINTS -
'S LIGNES DROITES

3 R el AT e * INCLUDES : zo-l'oom
- S | - STEEL BLADE

.'LAME EN ACIEHA 20 DENTS JNCLUSE .
* .~ INCLUYE HOJA DE ACERO DE 20 DIENTES .

PENTAL STARTS

EC VERROUILLAGE DE SECURITE -
DEMARRAGE INTEMPESTIF

ON CIERRE DE SEGURIDAD:
JES ACCIDENTALES

CONTENTS: 5400 CIRCULAR SAW

NT. PENDING),

20-TOOTH STEEL BLADE
-WHEN™ BLADE WRENCH
A Cur OFFs CONTENU : SCIE )C&:.'RCULAIHE 5400
INFERIEUR DE TYPE ANTIBLOCAGE qugEE fAﬁ?Eﬁ 20 DENTS
. REDLIT LES ACCROCHAGES .
NAGE DES MATERIAUX MINCES & CON?’EN!DO SIERRA CIBCULAR 5400
: ) 3 HOJADE SIERRA DE 20 DIENTES
grﬁcuaajﬁcc}:fggs C{mi;&ggf TE LLAVE DE TUERCA PARA HOJA
: TROCEADO ESTRECHOS :
DEPTH
ES
PTH
UR VISIBLE A
S'ASSURER RAPIDEMENT
COUPE
\D DE VISTA POSTERIOR:
LA PROFUNDIDAD

** DusT PORT ON-TOOL WRENCH -+ )

EVACLIATION DU BRAN DE SCIE RANGEMENT DE LA CLE SUR LA MAGHINE

M ORIFICIO PARA POLVO AREA PARA ALMACENAR LLAVES DE
TUERCA EN LA HERRAMIENTA




 “SPECIFICATIONS

CARACTERISTIQUES DU MODELE 5400 B ‘/ ) ANT’-SNAG LOWER GUA HD
renae o o0 (PATENT PENDING)
VITESSE 4 600 TR/MIN 7" REDUCES SNAGS WHEN

ESPECIFICACIONES DEL MODELO 5400 MAKING NAHROW CUT-OFFS
V 120 V CA, 50-60 Hz

Al24

RPM 4 600

v REAR VieEw DEPTH ADJUSTMENT
: Quzcm.v _Assunss ESIBED CUT Dsmn

Il

&




‘fLONGER LASTING

' Than Conventional Ahrasive Blades

=>2X

. FASTER CUTTiNG

i 100X PLUS DURABLE que
“les lames abrasives -
. Classiques

100X MAYQR
DURACIGN
¢ que las discos
- abrasivos
canvencionaies

COUPRE 3X

| PLUS
 RAPIDE

1 Dr‘ //\Wet
Cuttlng

F(‘JR CDNCRETE, . :
STONE, BRICK, BLUCK, 5
STUCCO, TILE, BACKEQBOARD
(_AND CEMENT TYPE S!DING
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