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INTRODUCTION

On June 6, 2001 staff from the USEPA Region 4, Science and Ecosystem Support Division
(SESD) Enforcement and Investigations Branch (EIB) collected vermiculite ore samples from
processing facilities and mines in the Enoree and Woodruff, South Carolina areas. The facilities
are primarily vermiculite expansion plants or mines. The focus of the sampling was to determine
if current handling and processing activities have resulted in asbestos contamination that would
be a threat to on-site or off-site human receptors. The results of these sampling investigations are
included in this report. '

BACKGROUND

The concern over asbestos contamination arose from the discovery of high concentrations of
asbestos in the vermiculite deposits in Libby, Montana. The W.R. Grace Company closed the
Libby Mine in 1990, but investigators wanted to determine if vermiculite ore from Libby had
been shipped to other processing plants around the country. In May 2000 an evaluation of 22
past and present vermiculite operations in Region 4 was initiated by the Emergency Response
and Removal Branch (ERRB) in Atlanta, GA. Site surveys were conducted by a Superfund
Technical Assessment and Response Team (START) contractor to determine if sampling was
necessary. Of the 22 facilities evaluated it was determined that only 8 would require sampling.
This sampling occurred between October 2000 and March 2001. In May 2001, three more
facilities were added to the sampling list. These were Carolina Vermiculite, Palmetto
Vermiculite and WR Grace in South Carolina.

STUDY OBJECTIVES

The objective was to collect bulk material samples from each facility and analyze them for
releasable asbestos using both Polarized Light Microscopy (PLM) and Transmission Electron
Microscopy (TEM). The result would be used to determine if the material was “asbestos
containing” according to the Toxic Substances Control Act (TSCA) deﬁmtlon of greater than 1%
" -asbestos by weight (U S Cede: Title 15, Section 2624). R

STUDY AREA
The following facilities in South Carolina were sampled:
Carolina Vermiculite PO Box 98 Woodruff, SC

__ Palmetto Vermiculite POBox 178 Woodruff, SC
WR Grace 26383 Hwy 221 Enoree, SC

STUDY METHODS

Surface soil samples were collected, when possible, close to where the exfoliation process was



conducted and in the area where the raw ore was stored. Additionally, a sample of the raw ore
was collected when available. If the plant had more than one source of vermiculite, a sample was
collected from each source. Approximately 1 kg of sample was collected for analysis. All
samples were collected in accordance with the US EPA Region 4, Environmental Investigations
Standard Operating Procedures and Quality Assurance Manual, May, 1996. Samples were
analyzed in accordance with the US EPA Superfund Method for the Determination of
Releasable Asbestos in Soils and Bulk Materials, Interim Version (Revised MDL).
Laboratory data sheets are Attachment 1.

STUDY RESULTS

Carolina Vermiculite, Woodruff, SC 06/06/01
Project #01-0811

Sample ID Sample Description Results
CV-001-VO | Ore from Hanna Mine None Detected
CV-002-VO | Blend pile None Detected
CV-003-VO [ “Slime” from ditch to settling pond None Detected
CV-004-VO | Ore concentrate None Detected
CV-005-VO | Ore from Fanny Young Mine None Detected

Palmetto Vermiculite, Woodruff, SC 06/06/01
Project #01-0812

Sample ID Sample Description Results
PV-123-VO | Composite of African ore grades A2, A3, A4 None Detected
PV-004-VO | Virginia ore None Detected
PV-005-VO | Carolina ore None Detected
PV-006-VO | Waste rock None Detected
PV-007-VO | Finished product None Detected




WR Grace, Enoree, SC 06/06/01
Project #01-0809

Sample ID Sample Description Results
WR-001-VO | Davis Mine ore <1% Tremolite

/Actinolite
WR-002-VO | Ball Mine ore <1% Tremolite
WR-003-VO | Rim Pile at plant None Detected
WR-004-VO | #3 ore concentrate None Detected
WR-005-VO | #4 expanded vermiculite <1% Tremolite
WR-006-VO | Stoner rock from #4 vermiculite None Detected
WR-007-VO | Tailings pond <1% Tremolite

/Actinolite

The above results were submitted by EMSL Laboratory, Westmont, NJ and reviewed by
Integrated Laboratory Systems, Athens, GA. No data qualifiers were applied to the results.

CONCLUSIONS

From the laboratory results, 13 of the 17 samples submitted for asbestos analysis were “None
Detected” and the remaining 4 samples were “<1% Tremolite”or “<1% Tremolite/Actinolite”.
Therefore, according to the current TSCA definition of >1% being an asbestos containing
material, no further action is needed.




LITERATURE CITED

US EPA Region 4 Environmental Investigations Standard Operating Procedures and Quality
Assurance Manual. May 1996.

US EPA Superfund Method for the Determination of Releasable Asbestos in Soils and Bulk
Materials, Interim Version, Revised MDL.

Toxic Substances Control Act, US Code: Title 15, Section 2642.
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ANALYTICAL DATA SHEETS
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Westmont, NJ
and reviewed by
Integrated Laboratory Systems,
Athens, GA



August 8, 2001

Jim Gray

US EPA

College Station Rd
Athens, GA 30613-7799 .

RE: EMSL Order ID# 040109201
Dear Jim:

Attached please find the results of your soil samples from the above referenced order number. These samples were
analyzed for asbestos content via PLM NIOSH 9002 (Issue 2) and for asbestos structure quantification via the
Draft Modified Elutriator Method for the Determination of Asbestos in Soils and Bulk Material Method (EPA-
540-R97-028 EPA Superfind). This letter is meant to document all the structure quantities identified by the
Elutriator method including those not counted/reported based on the method’s requirements. A summary of the
results are given in the table below, explanatory notes follow. All results are from the reading of 10 grid openings
for each analyzed sample. ' '

Customer Sample D/ Total Asbestos Reported Asbestos Excluded | Mineral
EMSL Sample D Structures, Structures; Asbestos Fibers of
' ' Structuress | Concern,
Protocol;, Longs )
PV-004-VO/040109201-0001 | NOT REPORTED, | NA | NA | WA N/A
PV-005-VO/040109201-0002 NOT REPORTED, N/A N/A "N/A N/A
PV-006-V0O/040109201-0003 S0 0 0 0 3
PV-007-VQ/04010920 1-0'004‘ NOT REPORTED; N/A N/A N/A N/A.
PV-123-V(0/040109201-0005 | 0 0 ‘0 0 1
CV—OOI—VO/O4QIQ9201-OOO6 0 0 0 0 3
“CV-002-V0/040109201-0007 - 0 0 0 0 0
| CV-003-VO/040109201-0008 0 0 0 0 0
CV—OO4—VO/0401092'01¥0009 0 0 0 0 0
CV-005-V0/040109201-0010 0 0 0 0 5
CV-003-VO (QC)/ 0 0 0 0 5
040109201-0013

Notes:

1. These samples of soilivermiculite did not generate any measurable (by weight) respirable dust for
analysis 'when placed in the elutriator and such the subsequent analysis could not be performed. It
is believed that these samples may have been subjected to a preparatory or processing procedure
incorporating sieving. This may have resulted in size discrimination in these samples, leaving no
particles <10p.

2. Total asbestos structures represents all asbestos structures (fibers, bundles, cluster, and matrix)
found during analysis. This includes six asbestos types-Ghrysotile and Amphibole Asbestos
{Amosite, »Actinolite, Tremolite, Crocidolite, and ‘Anthophyliite).




'Notes(Contin_ ued)

3.

Reported asbestos structures represent all asbestos structures that meet the reporting
requirements based on size as stated in the EPA Superfund Method. These structures must be

<0.5p in diameter and 25y in length.

Protoeol asbestos structures represent all asbestos structures that meet the requireménts of Notes

- 1and2and are 5—10p in length..

- Long asbestos structures represent all asbestos structures that meet the requirements of Notes 1

and 2 and are >10p in length.

Excluded asbestos structures represent all asbestos structures that meet the requirements of Note

1 but do not meet thé size requirements of Notes 2-4.

Mineral Fibers of Concern represent a newer class of amphibole categories that has been
identified by the USEPA Region 8 in conjunction with the Libby, MT project. These include
richterite and winchite. The “Libby Amphiboles” are not currently classified as asbestos but those
performing the risk assessment and exposure modeling from the sample results may take this

‘mineral fibér data into conSIderatron

If you need any calculations based on the Libby Amphiboles identified in these samples, please let me
know and | can create additional reports showing this data. If you have any questions or need further
information please do not hesitate to contact me at 800-220-3675X 1209.

.Stephen Siegel, CIH

Asbestos Lab Manager
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@7/31/2801 @8:44  B568584368 : EMSL ANALYTICAL INC PAGE 12

EMSL Analytical, Inc, -~ .. - = e
107 Haddon Ava., Westmont, NJ 03108 ) P
Phone; (856) 858-4600

Toepre:

Altn: 6"; GEr;;'\ ] . : ) Customer ID: USEP5Q
Environmental Services Divislen- = | Cus!amer‘ Po: ; .
College Statlon Rd ~ Recslved: 06/15/01 11:38 AM
Athens, GA 30613-7799

Fax.  (706) 355-8744 Phone: 706-355-8613 EMSL Order: -+ 040108201

Project: EMSL Project ID: ..

Analysis Date:  7/26/2001

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2

.@ﬂm Asbestos
, || sample Locatlon Appearanca Treatment % Fibrous % Non-Fibrous % Type:
cV-004vo - Brown Teasad " 100% Non-fibrous (other) _None Defected
i (DUPLICATE) Non-Fibrous
" D40109207-0011 ,
: Heterogeneous L
LAB BLANK NJST Pink Teasad 100% Glass None Datected
FIBERGLASS Flbraus '
(NBS 1866)
0401092010012 :
Homogeneous
Analyst(s) ' /\‘/
Linda Prive (1) . £ Stephen Siegal, CIH
Scott Comps (11) ' : or other approved signatory

Disclaimars: PLM has bsen known (& miss agbwstos in = small percenidga of samples which canteln asbesios. Thus negativa PLM restilts cannol be gusreriead, EMSL suggests that
samples raporied =x <1% or none datected ba tesled wilh either SEM of TEM. The above leet rapant ralstes only to tha ams tested. Thia report may nol ba reproducad, excapl In full,
withoLit written approval by EMSL, The abova tes{ must not be uged by tha clisni lo claim product endoraaman by NVLAP nor any agency of lhe Liniled States Gavammaent. t.abaratary

15 not resporgible for the accuracy of results when requastad ta.physically asparate and enalyza layersd samples. B

Y




B7/31/2081 ©8:44. ° 8568584968 EMSL ANALYTIGHL INC mheE H

EMSL Analytical, Ine.
107 Haddon Ave,, Westmont, NJ 08108
Phone; (858) 858-48 §56) 8584960

WG

Emall: ssiege/@EMSL.com

Altn: Jlm Gray : Customer ID: USEPS50

U.s. EPA ’
Environmental Servicss Divigion : Gustémer PO:
Recsived: 08/15/01 11;38 AM

Collage Station Rd
Athens, GA 30613-7793

Fax:  (706)355-8744 . Phone: 706-355- ;
one:  708-355-8613 EMSLOrder: 040109201

Project: . i
. ‘ EMSL Project |D:
- Analysis Daté: ©  7/26/2001

Polarized Light Microscopy (PLM) Performed by NIOSH Method 8002, lssué 2

: S Non-Asbestos Asbestoy
Sample Location: . Appfamnce - Treatment % Fibrous . % Non-Fibrous % Type
PV-004-VQ ' ' Brown/Gray/Gold  Teased <1% Cellufoss  *~ - 100% Non-fibrous (other)  Nore Detected
040109201-0007 ' Non-Fibrous

‘ Heterogeneoqs

PV-005-VVQ Gray/Browr/Gold  Teased <1% Cellulosa ' 100% Non-fibrous (other) None Defected
040108201-0002 : Non-Fibrous )

Heteroganeous
PV-006-VO Various Teased <1% Cellulase ~  100% Non-flbrous (other) .None Detasted
040709201-0003 .- Non-Florous g

‘ _ Heterogensous ] .
PV-007-VO ' Tan/Gald/Gray  Teased ~ 100% Non-fibrous (other) ~Nene Detsctat!
040109201-0004 Non-Fibrous ' -
_ i Heterogensous — . )
PV-123-vO Gray/Gold/Tan  Teased <1% Cellulose  100% Non-fibrous (other) ~Nons Detacted
0401092010005 Non-Fibrotis
. : '_Heterogenaous . I A
vooivo Gray/érqwh/G_o_ld Toased % Ce"'l"lﬁlbéa” e 00% Non-fibrous (other) ~ None Detecteql
040109201-0008 Non-Fibrous ) g :
_ Hete(oggneous _
CV-002-VO Tan/Gold/Gray  Teased <1% Celluose  100% Non-fibrous (other) None Detected
040109201-0007 Non-Flbrous .
4 Heterogeneous ‘
CV-002-VO Tan/Gray/Gold Teased <1% Celulose ~  100% Non-fibrous (other) ~None Detected
040109201-0008 Non-F}t;rous <1% Fibrous (other) .- .
, Heterogeneous , : i

CV-004-VO A Graleyawn/Gold Teased <1% Celiulose '+ 100% Non-fibrous (other) ~None Detected
040109201-0008 ' Non-Fibrous <1% Fibrous (other) .

Heteregeneous —
CV-005-VO Gray/Rust/Gold  Teased <1% Celulose’ ~  100% Non-ibrous (ather) ~Nons Dutected
040108204-0040 Nen-Fibrous " Crushed <1% Fibrous (cther)

Hetarqgenequs g e
Analyst(s)

. Staphan Siegsl, CIH

Linda Price (1)
" or othar approved signatory

Scott Combs (11)

Digelaimarsy PLM has bsen known {o miss asbagtos In & §mall parcentuge of sampies which contak asbeslos, Thus negalive FLM reaulla cannal ba guaranised, EMSL suggests that

samples reported as <1% orriane detected be fastad with efiher SEM o TEM. The gbove lesl raport ralates only lo tha itams tested, This report may nw( be reproduced, except In full,

without written epproval by EMSL, The above test must nat be used by the cllent to clsim produc] endarsament by NVLAP ner any agancy of ihe Unitad Slates Governmant. Laboratory

| Is not remporfsible for the sccuracy of results when requssted lo physically seperate and analyze layered samplas. : ‘
i . :




EMSL Analytical inc, Report Date
107 Haddon Avenue Project Name
Westmont, NJ 08108 Methods

Contacts: Stephen Siegel, CIH,  Scott Slavin, Ph.D

Phone;856-858-4800 Fax:856-858-4960 ]
EMSL Order ID

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Field Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis .

Effective Area of Analytical Filter (sq mm)

Magnification

Grid Opening Area (sq mm})

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minlmum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Alr Flow Rate Through ME opening of Dust Generator (mi/min)
Alr Flow Rate Through ST opening of Dust Generator (ml/min)
Estimated Total Air Flow Rate Through Elutriator (m!/min)

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

1

712512001

Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos In Soils and Bulk Material Method

(dated May 23, 2000, Revision 1)

040108201

6/25/2001
7/24/2001
AS

040109201-0005
PV-123-VO
N/A

Yes

N/A

N/A

385 (ME)
19,000 X
0.0061
10
Protocol Fiber
>5-10u Length
<0,5u Diameter
- Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

" 5u Length
<0.5u Diameter

60.51
1430
72

1502

0.000154

Number or Protocol Structures

Long{>10um)

0
0

Concentrations

. Total
Asbestos Analysis Results
No.of Chrysotile Asbestos Structures . 0
No.of Amphibole Asbestos Structures 0
Amphibole Mineral Type(s)
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Mean

Total Chrysotile Protocol Structures < 4.088E+07
Long Chrysotile Protocol Structures - < 4,098E+07
Total Amphibole Protocol Structures < 4.098E+07 -
Long Amphibole Protocol Structures < 4.088E+07
Long Asbestos Protocol Structures < 4.098E+07
Total Asbestos Protocol Structures < 4.098E+07
Estimated Analytical Sensitivity: (s/gPM10) 4.098E+07

Page 1 of 1

96% UCL

< 8.033E+07
< 8.033E+07
< 8.033E+07
< 8.033E+07
< 8.033E+07
< 8.033E+07

8.033E+07



EMSL Analytical inc.  Report Date
107 Haddon Avenue Project Name

Westmont, NJ 08108
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D
Phone:856-858-4800 Fax:856-858-4960

Methods

EMSL Order ID

Date Staried
Date Completed -
Analyst

Lab Sample#

Field Subsample#

Field Preparation Technique
Sampie Drying

Sample Splitting

Other

. Tem Analysis
Effective Area of Analytical Filter (sq mm)
Magnification
Grid Opening Area (sq mm)
Number of Grid Openings Scanned
Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator ' i

Mass of Sample Tumbled(g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
. Air Flow Rate Through IST opening of Dust Generator (ml/min)
Estimated Total Air Flow Rate Through Elutriator (ml/min)

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

Total
Asbestos Analysis Results
No.of Chrysotile Asbestos Structures 0
No.of Amphibole Asbestos Structures 0

Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

7/25/2001

Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos In Soils and Bulk Material Method

(dated May 23, 2000, Revision 1)

040109201

6/25/2001
7/24/2001
AS

040109201-0001
PV-004-VO
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

0

Protocol Fiber

>5-10u Length

<0.5u Diameter

" Amphibales/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Su Length
<0.5u Diameter

62.6 .
1430
72
1502

Number or Protocol Structures

Long(>10um)

0
0

Concentrations

Mean
Total Chrysotile Protocol Structures < #DIviol
Lang Chrysotile Protocol Structures < #DIv/ot
Total Amphibole Protocol Structures < #DIV/0]
L.ong Amphibole Protocol Structures < #Div/ol
Long Asbestos Protocol Structures < #DIV/0]
Total Asbestos Protocol Structures < #DIv/o}
Estimated Analytical Sensitivity: (s/gPM10) #DIV/ol

Page 1oft

95% UCL

< #DIv/ol
< #DIV/OIl
< #DIV/0!
< #DIV/o!
< #DIV/0i
< #DIV/ol

#DIV/0}



EMSL Analytical Inc. Report Date 7125/2001

107 Haddon Avenue - . Project Name Region 4 Vermiculite
Westmont, NJ 08108 . Methods Draft Modified Elutriator Method for the Determination
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D of Asbestos in Soils and Butk Material Method
Phone:856-858-4800 Fax:856-858-4960 (dated May 23, 2000, Revision 1)
EMSL Order iD 040109201
Date Started 6/25/2001
Date Completed 7/24/2001
Analyst AS
Lab Sample# 040109201-0002
Field Subsample# PV-005-VO
Field Preparation Technique . N/A
Sample Drying Yes
Sample Splitting N/A
Other N/A

Tem Analysis

Effective Area of Analytical Filter (sq mm) 385 (ME)
Magnification : 18,000 X

Grid Opening Area (sq mm) 0.0061
Number of Grid Openings Scanned . 0

Asbestos Structure Size and Type Categories of Interest - Protocol Fiber

>5-10u Length
<0.5u Diameter
Amphiboles/Chrysotlle

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Minimum Acceptable Structure Identification Category : 5u Length
<0.5u Diameter

Dust Generator

Mass of Sample Tumbled(g) ) 58.91
Alr Flow Rate Through ME opening of Dust Generator (ml/min) 1430
Alr Flow Rate Through IST opening of Dust Generator (mi/min) 72

Estimated Total Air Flow Rate Through Elutriator (mi/min) 1502

, Fliters from the Isokinetic Sampling Tube(IST) opening of the Elutrlator
Mass of Respirable Dust on Filter(g) 0

Number or Protocol Structures

Total Long(>10um}
Asbestos Analysls Results ) '
No.of Chrysotile Asbestos Structures 0 0
No.of Amphibole Asbestos Structures 0 . 0

Amphibole Minerat Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Concentrations

Mean 95% UCL
Total Chrysotile Protocol Structures < #Diviot - < #DIV/ol
Long Chrysotile Protocol Structures < #DIV/ot < #Div/ol
Total Amphibole Protocol Structures < #DIV/0l < #DIV/ol
- Long Amphibole Protocol Structures < #DIV/01 < #DIV/0o|
Long Asbestos Protocol Structures < #DIV/0! < #DIV/0l
Total Asbestos Protocol Structures < #DIV/ol < #DIVIO!

Estimated Analytical Sensitivity: (s/gPM10) #DIV/O! #DIv/ol

Pana 1 af1



Report Date
Project Name
Methods

EMSL Analytical Inc.
107 Haddon Avenue
Westmont, NJ 08108
Contacts: Stephen Siegel, ClH. Scott Slavin, Ph.D

Phone;856-858-4800 Fax:856-858-4960
EMSL Order ID

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Field Preparation Technique
Sample Drying

Sample Splitting

Other '

Tem Analysis

Effective Area of Analytical Filter (sq mm)

Magnification

Grid Opening Area (sq mm)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Air Flow Rate Through ME opening of Dust Generator (mi/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Estimated Total Alr Flow Rate Through Elutriator (ml/min)

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

7/25/2001
Region 4 Vermicuiite

Draft Modified Elutriator Method for the Determination
of Asbestos In Soils and Bulk Material Method

(dated May 23, 2000, Revision 1)

040108201

612512001
712412001
AS

040109201-0003
PV-006-VO
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Dlameter
Amphiboles/Chrysctile

5u Length
<0.5u Diameter

62.25
1430
72
1502

0.000163

Concentrations

Number or Protocol Structures

Long{>10um)

4]
0

Total

Asbestos Analysis Results
No.of Chrysotile Asbestos Structures 0
No.of Amphibole Ashestos Structures 0
Amphibole Mineral Type(s)
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Mean
Total Chrysotile Protocol Structures < 3.872E+07
Long Chrysotile Protocol Structures < 3.872E+07
Total Amphibole Protocol Structures < 3.872E+07
Long Amphibole Protocol Structures < 3.872E+07
Long Asbestos Protoco) Structures < 3.872E+07
Total Asbestos Protocol Structures < 3.872E+07
Estimated Analytical Sensitivity: (s/gPM10) 3.872E+07

Page 10f1

95% UCL

< 7.589E+07
< 7.589E+07
< 7.589E+07
< 7.589E+07
< 7.589E+07
< 7.589E+07

7.589E+07



EMSL Analytical In¢,

107 Haddon Avenue

Westmont, NJ 08108

Contacts: Stephen Siegel, CIH, ScottSlavin, Ph.D
Phone:856-858-4800 Fax:856-858-4960

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Field Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analytical Filter (sq mm)

Magnification

Grid Opening Area (sq mm)

Number of Grid Openings-Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

‘Mass of Sample Tumbled(q)

Alr Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Estimated Total Air Flow Rate Through Elutriator (mi/min)

Filters from the Isokinetlc Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g) ’

Asbestos Analysis Results

No.of Chrysotile Asbestos Structures
No.of Amphibole Asbestos Structures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (ls/gPM10)

Report Date
Project Name *
Methods

EMSL Order ID

Total

712512001

Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos in Soils and Bulk Materiat Method

(dated May 23, 2000, Revision 1)

040109201 :

6/25/2001
712412001
AS

040109201-0004
PVZ007-VO
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

0

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

5u Length
<0.5u Diameter
6.32

1430

1502

Number or Protocol Structures

Long(>10um)

Q
0

Concentrations

Mean
Total Chrysotile Protocol Structures < #DIV/0]
Long Chrysotile Protocol Structures < #DIV/OI
Total Amphibole Protocol Structures < #Div/0!
Long Amphibole Protocol Structures < #DIV/ot
Long Asbestos Protocol Structures < #DIv/o!
Total Asbestos Protocol Structures . < #DIV/oI
Estimated Analytical Sensitivity: (s/gPM10) #DIV/o}

95% UCL

< #DIV/0]
< #DIV/0]
< #DIV/0i
< #DIv/ol
< #DIv/ol
< #Diviol

#DIV/ot



EMSL Analytical Inc. Report Date
107 Haddon Avenue Project Name
Methods

Westmont, NJ 08108
Contacts: Stephen Siegel, CIH, Scott Stavin, Ph.D

Phone:856-858-4800 Fax:856-858-4860 .
EMSL Order ID

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Fleld Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis )

Effective Area of Analytical Filter (sqg mm)

Magnification ’

Grid Opening Area (sq mmy)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Alr Flow Rate Through ME opening of Dust Generator (ml/min)
Alr Flow Rate Through IST opening of Dust Generator (ml/min)
Estimated Total Alr Flow Rate Through Elutriator (mi/min)

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

7/25/2001
Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos In Soils and Butk Materiat Method
(dated May 23, 2000, Revision 1)

040109201

6/25/2001
7/24/2001
AS

040109201-0006
CV=001-VO
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysctile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

5u Length
<0.5u Diameter

61.13
1430
72
1602

0.000165

Concentrations

Number or Protocol Structures

Long(>10um)

0
0

Total

Asbestos Analysis Results )
No.of Chrysotile Asbestos Structures . ]
No.of Amphibole Asbestos Structures 0
Amphibole Mineral Type(s) :
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

' Mean
Total Chrysotile Protocol Structures < 3.825E+07
Long Chrysotile Protoco! Structures < 3.825E+07
Total Amphibole Protacol Structures < 3.825E+07
Long Amphibole Protocol Structures < 3.825E+07
Long Asbestos Protacol Structures < 3.825E+07
Total Asbestos Protocol Structures < 3.825E+07
Estimated Analytical Sensitivity: (s/gPM10) 3.825E+07

Dana 1 afd

95% UCL

< 7.497E+07
< 7.497E+07
< 7.497E+07
< 7.497E+07
< 7.497E+07
< 7.487E+07 -

7.497E+07



EMSL Analytical Inc. Report Date
107 Haddon Avenue Project Name
Methods

Westmont, NJ 08108
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D

Phone;856-858-4800 Fax:856-858-4960
EMSL Order ID

Date Started
Date Completed
Analyst

Lab Sample#

Fleld Subsample#

Fleld Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analytical Filter (sg mm)

Magnification

Grid Opening Area {sq mm)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Air Flow Rate Through ME opening of Dust Generator (mi/min)
Alr Flow Rate Through IST opening of Dust Generator (mi/min)
Estimated Total Air Flow Rate Through Elutriator (mi/min)

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Fiiter(g)

7125/2001

Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos In Soils and Bulk Material Method

(dated May 23, 2000, Revisiori 1)

040109201

6/25/2001
712412001
AS

040109201-0007
CV-002-VO
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysatile

5u Length

<0.5u Diameter

61.45
1430
72
1602

0.000016

Number or Protocol Structures

Long(>10um)

0
0

Concentrations

Total

Asbestos Analysls Results
No.of Chrysotile Asbestos Structures ’ 0
No.of Amphibole Asbestos Structures : 0
Amphibole Mineral Type(s)
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Mean
Total Chrysotile Protocol Structures < 3.945E+08
Long Chrysotile Protocol Structures < 3.945E+08
Total Amphibole Protocol Structures < 3.945E+08
Long Amphibole Protoco! Structures < 3.845E+08
Long Asbestos Protocol Structures < 3.845E+08
Total Asbestos Protocol Structures < 3.945E+08

3.945E+08

" Estimated Analytical Sensitlvity: (s/gPM10)

Page 1 of 1

95% UCL

< 7.732E+08
< 7.732E+08
< 7.732E+08
< 7.732E+08
< 7.732E+08
< 7.732E+08

7.732E+08



EMSL Analytical Inc. Report Date
107 Haddon Avenue Project Name
Methods

Westmont,"NJ 08108
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D
Phone:856-858-4800 Fax:856-858-4960

EMSL Order iD

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Field Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Anaiysis

Effective Area of Analytical Filter (sq mm)

Magnification .

Grid Opening Area (sq mm)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
Alr Flow Rate Through IST opening of Dust Generator {mi/min)
Estimated Total Air Flow Rate Through Elutriator (mi/min)

Fiiters from the Isokinetic Sampling Tube(1ST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

712512001
Reglon 4 Vermicutite

Draft Modified Elutriator Method for the Determination
of Asbestos in Soils and Bulk Material Method
(dated May 23, 2000, Revision 1)

040109201

6/25/2001
7/24/2001
AS

040109201-0008
CV-003-VO
N/A

Yes

N/A

N/A

385 (ME)

18,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

5u Length

<0.5u Diameter

61.02
1430
72
1502

0.000031

Concentrations

Number or Protocol Structures

Long{>10um)

0
]

Total
Asbestos Analysis Results
No.of Chrysotile Asbestos Structures v}
No.of Amphibole Asbestos Structures : 0
Amphibole Mineral Type(s) ’
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)
Mean

Total Chrysotile Protocol Structures < 2.036E+08
Long Chrysctile Protocol Structures < 2.036E+08
Total Amphibole Protocol Structures < 2.036E+08
Long Amphibole Protocol Structures < 2.036E+08
Long Asbestos Protocol Structures < 2.036E+08

. Total Asbestos Protocol Structures < '2.038E+08
Estimated Analytical Sensitivity: (s/gPM10) 2.036E+08

Panataft

95% UCL

< 3.990E+08
< 3.990E+08
< 3.980E+08
< 3.990E+08
< 3.990E+08
< 3.980E+08

3.990E+08



EMSL Analytical Inc. Report Date
107 Haddon Avenue Project Name
Methods

Westmont, NJ 08108
Contacts: Stephen Siegel, CiH, Scott Slavin, Ph.D

Phone:856-858-4800 Fax:856-858-4960
EMSL Order ID

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Field Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analytical Filter (sq mm)

Magnification

Grid Opening Area (sq mm)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Alr Flow Rate Through ME opening of Dust Generator (ml/min})
Alr Flow Rate Through IST opening of Dust Generator (ml/min)
Estimated Total Air Flow Rate Through Elutriator (mi/min)

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

712512001
Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Ashestos in Soils and Bulk Material Method
(dated May 23, 2000, Revision 1)

040109201

6/25/2001
7/24/2001
AS

040109201-0009
CV-004-VO
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotite

5u Length

<0.5u Diameter

60.71
1430
72

1502

0.00007¢

Concentrations

Number or Protocol Structures

Long(>10um)

0
[

Total

Asbestos Analysls Results
No.of Chrysotile Asbestos Structures 0
No.of Amphibole Asbestos Structures 0
Amphibole Mineral Type(s)
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Mean
Total Chrysotile Protacol Structures < 7.989E+07
Long Chrysotife Protocol Structures < 7.989E+07
Total Amphibole Protocol Structures < 7.989E+07
Long Amphibole Protocol Structures < 7.989E+07
Long Asbestos Protocol Structures < 7.989E+07
Total Asbestos Protocol Structures < 7.989E+07
Estimated Analytical Sensitivity: (s/gPM10) 7.989E+07

Page 1 of 1

95% UCL

< 1.566E+08
< 1.566E+08
< 1.566E+08
< 1.566E+08
< 1.566E+08
< 1.566E+08

1.566E+08



EMSL Analytical Inc. Report Date
107 Haddon Avenue Project Name
Westmont, NJ 08108 Methods

Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D

Phone:856-858-4800 Fax:856-858-4960
EMSL Order ID

Date Started
Date Completed
Analyst

Lab Sampie#

Field Subsample#

Field Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Anallytical Filter (sq mm)

Magnification

Grid Opening Area (sq mm)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categorles of Interest

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbied(g)

Air Flow Rate Through ME opening of Dust Generator {ml/min)
Alr Flow Rate Through IST opening of Dust Generator (mi/min)
Estimated Total Air Flow Rate Through Elutriator (ml/min)

Fiiters from the Isokinetic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

7/25/2001
Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos in Soils and Bulk Material Method
(dated May 23, 2000, Revision 1)

040109201

6/25/2001
7/24/2001
AS

040109201-0010
CV-005-VO
NIA

Yes

N/A

N/A

385 (ME)
18,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotils

5u Length

<0.5u Diameter

60.64
1430
72
1502

0.000138

Concentrations

Number or Protocol Structures

Long(>10um)

0
0

Total

Asbestos Analysis Results
No.of Chrysotile Asbestos Structures 0
No.of Amphibole Asbestos Structures 0
Amphibole Mineral Type(s)
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Mean
Total Chrysotile Protocol Structures < 4.574E+07
Long Chrysotile Protocol Structures < 4.574E+07
Total Amphibole Protocol Structures < 4.574E+07
Long Amphibole Protocol Structures < 4.574E+07
L.ong Asbestos Protocol Structures < 4,574E+07
Total Ashestos Protocol Structures < 4.574E+07
Estimated Analytical Sensitivity: (s/gPM10) 4,574E+07

Page 1 of 1

95% UCL

< 8.964E+07
< B.864E+07
< 8.964E+07
<8.964E+07
< 8.964E+07
< 8.964E+07

8.964E+07



Report Date
Project Name
Methods

EMSL Analytical Inc.
107 Haddon Avenue
Westmont, NJ 08108
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D

Phone:856-858-4800 Fax:B56-858-4960
EMSL Order D

Date Started
Date Completed
Analyst

Lab Sample#

Field Subsample#

Fleld Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analytical.Filter (s mm)

Magnification

Grid Opening Area (sq mm)

Number of Grid Openings Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure Identification Categary

Dust Generator

Mass of Sample Tumbied(g)

Alr Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (mi/min)
Estimated Total Air Flow Rate Through Elutriator (ml/min)

Filters from the lsokihgtic Sampling Tube(IST) opening of the Elutriator
Mass of Respirable Dust on Filter(g)

7/27/2001
Region 4 Vermiculite

Draft Modified Elutriator Method for the Determination
of Asbestos in Soils and Buik Material Method
(dated May 23, 2000, Revision 1)

040108201

6/25/2001
7/25/2001
ES

040109201-0013
CV-003-VO (QC)
N/A

Yes

N/A

N/A

385 (ME)

19,000 X

0.0061

10

Protocol Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diameter
Amphiboles/Chrysotile

5u Length

<0.5u Diameter

61.02
1430
72
1502

0.000031

Concentrations

Number or Protocol Structures

Long{>10um)

0
0

Totai

Asbestos Analysis Results
No.of Chrysotile Asbestos Structures o]
No.of Amphibole Asbestos Structures 0
Amphibole Mineral Type(s)
ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Mean
Total Chrysotile Protocol Structures < 2.036E+08
Long Chrysotile Protocal Structures < 2.036E+08
Total Amphibole Protacol Structures < 2.036E+08
Long Amphibole Protocol Structures < 2.036E+08
Long Asbestos Protocol Structures < 2.036E+08
Total Asbestos Protocol Structures < 2.036E+08
Estimated Analytical Sensitivity: (s/gPM10) 2.036E+08

95% UCL

< 3.860E+08
< 3.990E+08
< 3.990E+08
< 3.990E+08
< 3.990E+08
< 3.980E+08

3.980E+08
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@7/31/2881 ©8:44, . 8568584968 EMSL ANALYT:@L’: ING PAGE 11

EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 08108
hone: (858) 858-4800 (856) 8584960

Fax:

Attn: 32 %;X - Customer [D: USEPS0
Environmental Servicas Division cus“.)mer PO: |
Collage Statlon Rd Recesived: 08/15/01 11;38 AM
Athsns, GA 30613-7799 ' '

Fax:  (706) 355-8744 Phone: 706-355-8 ;

rejuct 613 EMSL Order: 040108201

EMSL Project ID: R
Analysis Date: - 7/26/2001

Polarized Light Microscopy (PLM) Performed by NIOSH Méthod .90.02, Issue 2

. Non-Asbestos : Ashestos
Sample Location: ~ Appearance Treatmant % Fibrous - % Non-Fibrous : % Type
PV-004-VO - Brown/Gray/Gald  Teassd <1% Celuloss ~ 100% Non-fibrous (other)  None Detected
0401092010007 Non-Fibrous '

Heterogeneous
PV-005-VO Gray/Brown/Gold  Teased <1% Cellulose 100% Non-flbrous (other) None Detected
040109201-0002 ' Non-Fibrous
) Heterogensous
PV-006-vO Various Teased <1% Cellulose ~ 100% Non-flbrous (other) ~None Detactsd
040109201-0003 Non-Flbrous e
Heterogeneous
PV-007-vO ' Tan/Gold/Gray Teased - . 100% Non-fibrous (othar) Nane Detoctod
040109201-0004 Non-Fibrous : a
Heterogensous i ) )
PV-123-vO Gray/Gold/Tan  Teased <1% Cellulose ~ 100% Non-fibrous (other) ~None Detacted
040109201-0005 Non-Fibrous ’
: _ Heferogensous
CVv-001-VO Gray/Brown/Gold  Teased <1% Cellulose . 100% Non-fibrous (other) None Detected
040109201-0006 Non-Fibrous '
_ Hgterogeneous
CV-002-VO Tan/Gold/Gray Teased <1% Cellulose 100% Non-fibrous (other) ~None Detected
040109201-0007 Non-Flbrous
Heterogeneous :
CV-003-VO Tan/Gray/Gold ~ Teased <1% Callulose ~  100% Non-fibrous (othery ~None Detected
040108201-0008 Non-Fibrous . <1% Fibrous (other) .. .
Heterogeneous .
CV-004-VO '~ Gray/Brown/Gold Teased <1% Cellulose - 100% Non-fibrous (other) ~None Detected
040109201-0008 ) Non-Fibrous <1% Fibrous (other) . o
. Heterogeneous ,
CV-005-VO Gray/Rust/Gold  Teased <1% Celulose ~ 100% Non-fibrous (ather) ~None Datected
040109201-0010 ' Nen-Fibrous Crushed <1% Fibrous (other)
Hsterogeneous .l ’ . e
Analyst(s) _ /
Lindsa Price (1) - T R ) - Stephen Siegel, CIH
Scott Combs (11) " * or othar approved signatory

Disclaimars; PLM has besn known ta miss 3sbeslos In 8 email percentage of samples which contain asbesios. Thus negative PLM reaults cannat be guarantead, EMSL suggests that

samplas repored as <1% nr iane detected be lested with eithet SEM or TEM. The above test raport ralatas only 1o tha ilams tested. This repori may not b repraduced, oxcspt In ful,

without written approval by EMSL. The above test must nat ke used by the cllent to clgim producl endarsament by NVLAP nor any agancy of 1he Unilad States Governmenl. Laboratory

I3 not resporfsibie for the accuracy of results when requested to physically ssparate and analyza layered eamplas. ‘

PLM-1

-
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EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone: (856) 858-4800  Fax- (968) 858

ek

Altn: Jim Gray

o ’ Customer ID:. © USEP50
US.EPA - o Customer PO:
Environmental Services Division B X }
College Station Rd. . Recelved:; 06/15/01 11:38 AM
Athens, GA 30613-7799
Fax.  (706) 365.8744 Phone: 706-355-8513 " EMSL Order: 040109201
Project; ‘ EMSL Project ID: '

Analysis Date: 7/26/2001

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2

Non-Asbostos

Asbestos

| sample Locatlon Appearance Treatment %  Fibrous % Non-Fibrous % Type:

CV-004-VO o B Brown Teasad o ' 100% Non-fibrous (other) None Detscted
; (DUPLICATE) Non-Fibrous
" 040709201-0011

_ Heterogeneous -

LAB BLANK NIST Fink . Teasad 100% Glass . None Datacted

FIBERGLASS Eibraus

(NBS 1868)

040109201-0012 .

Homogeneous

Analyst(s) /-\_./
Linda Price (1) : : £ Stephen Siegal, CIH
Scott Comps (11) or other spproved signatory

Digclaimers: PL.M has bssn known 1o miss asbestos in & small percentaga of samplee which cantsin asbestcs. Yhus nagative PLM results cannol be guarsniesed, EMSL suggests that
samples reporied as <1% ar none datecled be:\ssled with sither SEM or TEM. The abave lest repan ralstes only Lo tha items tested. Thia report may not ba reproducsd, excapt In 1ull,

without writien approval by EMSL, The abova tex{ must not bs used by tha client to clnim preduct sndormsmany, by NVLAP ner any agency of the Linilad States Gavamment. L.abaatary
is not respongible for the aceuracy of results when requastad to.physically anparate and analyze layersd samples.

e

. PLM-1




September 28, 2001

Jim Gray

US EPA

College Station Rd
Athens, GA 30613-7799

RE: EMSL Order ID# 040112849

Dear Jim:

Attached please find the results of your soil samples from the above referenced order number. These samples were
analyzed for asbestos content via PLM NIOSH 9002 (Issue 2) and for asbestos structure quantification via the
Draft Modified Elutriator Method for the Determination of Asbestos in Soils and Bulk Material Method (EPA-
540-R97-028 EPA Superfund). This letter is meant to document all the structure quantities identified by the
Elutriator method including those not counted/reported based on the method’s requirements. A summary of the
results are given in the table below, explanatory notes follow.

Customer Sample ID/ Total Asbestos Reported Asbestos Excluded Non-
EMSL Sample ID Structures, Structures, Asbestos Regulated
Structuress | Amphiboles,
Protocol; _Long,

WR-001-V0/040112849-0001 0 0 0 0 12
WR-002-V0/040112849-0002 0 0 0 0 21
WR-003-V0/040112849-0003 0 0 0 0 21
WR-004-V0/040112849-0004 0 0 0 0 2
WR-003-V0/040112849-0005 0 0 0 0 5
WR-006-V0O/040112849-0006 0 0 0 0 10
WR-007-SS/040112849-0007 0 0 0 0 6
WR-007-SSQC 0 0 0 0 10
BLANK 0 0 0 0 0

Notes:

1.

Total asbestos structures represents all asbestos structuredfibaré
found during analysis. This includes the six regulated asbes type
Asbestos (Amosite, Actinolite, Tremolite, Crocidolite, and Anthophyllite).

Reported asbestos structures represent all asbestos structures that meet the reporting
requirements based on size as stated in the EPA Superfund Method. These structures must be
<0.5u in diameter and 25u in length.

Protocol asbestos structures represent all asbestos structures that meet the requirements of Notes
1and 2 and are 5-10u in length.

Long asbestos structures represent all asbestos structures that meet the requirements of Notes 1
and 2 and are >10u in length.

- ¥ and matrix)
sotiie®™ind Amphibole




Notes (Continued)

5. Excluded asbestos structures represent all asbestos structures that meet the requirements of Note
1 but do not meet the size requirements of Notes 2-4.

6. Non-regulated Amphiboles represent a newer class of amphibole categories that have been
identified by the USEPA Region 8 in conjunction with the Libby, MT project. These include
richterite and winchite. These are also termed  “Libby Amphiboles” and are not currently classified
as regulated asbestos but those performing the risk assessment and exposure modeling from the
sample results may take this mineral fiber data into consideration. '

If you need any calculations based on the non-regulated amphiboles identified in these samples,
please let me know and | can create additional reports showing this data. If you have any questions or
need further information please do not hesitate to contact me at 800-220-3675X 1208,

Sincerely,

‘Stephen Siegel, CIH
Asbestos Lab Manager




EMSL Analytical, inc.
107 Haddon Ave., Westmont, NJ 08108

Phone: {858) 858-4800

Fax: (858) 858-4960 Emai

ssiegel@EMSL.com

| S
Attn: Jim Gray Customer ID: USEP50
LEJ'SI' EPA al Services Divisi Customer PO:
nvironmental Services Division L .
College Station Rd Received: 08/07/01 11:51 AM
Athens, GA 30613-7799
Fax: (706) 355-8744 Phone: 706-355-8613 EMSL Order: 040112849
Project: 4-473322073—0619101-0001 EMSL Project iD:
Analysis Date: 6/20/2001
Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2
Non-Asbestos Asbestos
Sample Location Appearance Treatment % Fibrous % Non-Fibrous % Type
WR-001-VO Brown Teased 100% Non-fibrous (other) <1% Tremolite/
040112649-0001 Non-Fibrous Actinolite
Homogeneous
WR-002-VO Brown Teased 100% Non-fibrous (other) <1% Tremolite
040112849-0002 Non-Fibrous
Homogeneous
WR-003-VO Brown Teased 100% Non-fibrous (other) ~None Detected
040112649-0003 Non-Fibrous
Homogeneous
WR-004-VO Brown Teased 100% Non-fibrous (othery ~None Detected
040112849-0004 Non-Fibrous
Homogeneous
WR-005-VO Brown Teased 100% Non-fibrous (other) <1% Tremolite
040712849-0005 Non-Fibrous
Homogeneous ;
WR-006-VO Brown Teased 100% Non-fibrous (other) ~None Detected
0401172849-0006 Non-Fibrous
Homogeneous
WR-007-SS Brown Teased 1% Cellulose 98% Non-fibrous (other) <1% Tremolite/
040112849-0007 Non-Fibrous Actinolite
Homogeneous

Analyst(s)

Linda Price (7)

Stephen Siegel, CIH
or other approved signatory

Disclaimers. PLM has been known to miss asbestos in a smali percentage of samples which contain asbestos. Thus negative PLM results cannot be guaranteed. EMSL suggests that
samples reporied as <1% or none detected be tested with either SEM or TEM. The above test report relates only to the items tested. This report may not be reproduced, except in full,
without writtgn approval by EMSL. The above test must not be use

isn respo%

d by the client to claim product endorsement by NVLAP nor any agency of the United States Government. Laboratory
ible for the accuracy of results when requested to physically separate and analyze layered sampies.




EMSL Anslytical Inc,

107 Haddon Avenue

Westmon{, NJ 08108

Contacta: Stephen Siegsl, CiH, Scott Slavin. Ph.D
Phone:856-858-4800 Fax:856-858-4860

Date Started
Date Completsd
Analyst

Lab Semple#

Figld Subrample#

Field Preparation Technique
Ssmple Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analytical Filter (sg mm)
Magnification

Grid Opening Area (sq mm)

Number of Grld Openings Scanned

Asbeslos Structure Size and Type Categorles of inters§

Minimum Acceptable Structure Identification Category

Dust Generator
Mass of Sample Tumbled(g)
Air Fiow Rate Through ME opening of Dust Generator (

Fliters from the Isokinetic Sampling Tube(1ST) openi
Mass oi Respirabls Dust on Fiiter(g)

Asbestas Analysis Results

No.of Chrysotile Asbestos Structures
No.of Amphibole Asbeslos Structures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (e/gPM

Total Chrysotile Protocol Structures
Long Chrysatile Protacel Structures
Total Amphibole Protocol Structures
Long Amphibole Protocal Structures
Long A:bestes Protocol Sructures
Total Azbesios Protocol Structures

Estimateo Analylicsl Sensitivity: (s/gPM10)

ullly
Air Flovws Rete Through IST opening of Dust Generator (Lnlf/rﬁl
Estimated Total Air Flow Rate Through Elutriator (mmih):

gl

R,

i

i

)

%3

the Elutriator

Report Date
Project Name
Methods

EMSL Order ID

>
4

9/28/2001
4-473322073-0819101-0001 i .
Draft Modified Elutriator Method for the Delerminatian
of Asbestos in Soila and Bulk Meleriel Method
(dated May 23, 2000, Revision 1)
040112840

9/10/2001
9/26/200}
AS

Ak

0404128490001
WR-001-VQ
N/A

Yes

N/A

N/A

385 (ME)
18.000 X
0.0081 B
10 )
Protocel. Fiber :
>5v10u Length = o
<0.5u Clamster i
Amphiboles/Chrysotile

Long Fiber :
>10u Length '
<0.5u Diarneter ;
Amphibojes/Chrysotile

59 Length
<0.5u Diameter

§0.42
1430 :
72 ]
1502

0.000175

Numbér or Protocol Structures

Tota Long(>10um)
] 0
] 0
;
Cancentrationa
Mean 95% UCL ’
< 3.8076407 < 7.088E+07 .
< 3.807E+07 < 7.069E+07 g
< 3.607E-07 < 7.069E+07 :
< 3.607E+07 < 7.085E+07
< 3,607E+07 < 7.088E+07
< 3.807€+07 < 7.069E+0Q7
3,607E+07 7.088E+07

Page 1ot




EMSL Analytical inc,

107 Haddon Avenue

Westmont, NJ 08108

Contacts: Stephen Siegel, CIH, Scokt Siavin, Ph.D
Phone:856-858-4800 Fax:856-858-4880

Date Stasted
Date Campleted
Analyst

Lab Sample#

Field Subsamples#

Fisld Preparation Technigqus
Sample Drying

Sampie Spiitting

Other

Tem Analysis

Effective Area of Analytical Fliter (sq mm)
Magnification

Grid Opening Ares (8g mm)

Number of Grid Openings Scanned
Asbestos Structure Size and Type Categories of interes

Minimum Acceptable Structure Idsntification Category

Dust Generator

Mase of Sampie Tumbled(g)

Air Flow Rate Through ME opening of Dust Generator ({
Air Flow Rate Through IST opening af Dust Generator

Estimated Total Air Flow Rate Through Elutriator (mi/min). 1

Fliters from the Isokinetic Sampling Tube(IST) open|
Mazs of Resplrable Dust on Filter(g)

Asbestos Analysis Resuits .

No.of Chrysotile Asbsstos Structures !
No.of Amphlibole Asbestos Structures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (slgPM"}

Tolal Chrysotile Protoco! Structures
Long Chrysolile Protocol Struciures
Total Amphibole Protocol Structures
Long Amphibole Protocoi Struclures
Long Asbestos Protocol Structures
Tolal Asbestos Protocol Structures

Estimatad Analytical Sensilivity: (8/gPM10)

14

millni

N

TR U O PV DY

erti

v

i

q

0

?
I
i
|
i
!
i
{
!
i
i
1
H
H
i
i
i
{
i
1
i

[P

Raport Date
Project Name
Metheds

EMSL Order ID

)

the Eilutriator

9/28/2001
4.473322073-0818101-0001 . .
* Draft Modified Elutriater Method for the Determination
of Aebestes in Scils and Bulk Material Method
{dated Mey 23, 2000, Ravision 1) -
040112848

T

9/10/2001
972672001
ey

0461 12849-0002
WR-002-VO
N/A

Yes

N/A

NA

385 (ME)
18,000 X :
0.0061

7 .

Protocol Fiber

>5-10u Length

<Q,8u Diamster
Amphiboles/Chrysatile

Long Fiber

>10u Length

<0.5u Dismeter
Amphiboles/Chryaotile

su .Léng"tﬁ ’
<0:5u Dlameter

80.3
1430
72
15802

0.00023

Number or Protoco! Structures

Pags 1001

Total Long(>10um)
0 o
0 [
Concentrations
Mean 85% UCL
< 3.920E+07 < 7.884E+07
< 3,920E+07 < 7.684E+07
< 3.820E+07 < 7,664E+07
< 3.820E+07 - < 7.884E+Q7
< 3.920E+07 < 7.884E+07"
< 3,920E+07 < 7.684E+07
3.8208+07 7.684E+07




EMSL Anglytical Ine.

107 Heddon Avenue

Westmont, NJ 08108

Contacts: Stephen Siegs!, CIH. Scott Slavin, Ph.D
Phone:856-858-4300 Fax:B56-8§58-4560

Dale Started
Date Completed !
Analyst I

Lab Semple#t

Field Subssmple#

Fisld Preparation Technigue
Sample Drying

Sample Splitling

Other

Tem Analysis

Effective Area of Analytical Filler (sg mm)
Magnification

Grid Opsning Ares (8q mm)

Number of Grid Openings Scanned i
Asbestos Structure Size and Type Categoriss of Intaredl .:

Minimum Acceptable Structure identification Category .

Bust Gensrator
Mass of Sample Tumbied(g)

Alr Flow Rate Through ME opening of Dust Generator (rnlim

mtjn

Air Flow Rate Through [ST opening of Dust Generator (|

Estimated Total Air Flow Rate Through Elutrister {mUmin)

g

Filters from the Isokinstic Sampling Tube{IST) open
Mass of Respirsble Dust on Filler(g)

- S

Asbestos Analysals Resuits

No.of Chrysotile Asbestos Structures
No.of Amphibole Asbesios Structures
Amphiboie Minsral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (5/gPM1

Total Chrysotile Protocol Structures
Long Chrysotile Protocol Structures
Total Amphibole Protocol Structures
Long Amphibols Protocal Structures
Long Asbealos Proloco! Structures
Total Asbestos Protocol Structures

Estimsted Analytical Sensftivity; (s/gPM10) i

Rere e AP N b Dot e et e A A oaber o+ b

Report Date
Project Nama
Methods

EMSL Order 1D

b the Elutriator

8/28/2001 .
4-473322073-0619101-0004+ ="+

Draft Modifled Eiutriator Method for the Dstsrmination
of Asbestos in Soils and Bulk Matsriel Mathod

(dated May 23, 2000, Revision 1)

040112849

9/10/2001
9/26/2001
AS

0407 12849-0003
WR-003-v0
N/A

Yes

N/A:

NIA-

385 (ME)

18,000 X

0.06061. o
bt

Pretoco! Fiber

>5-10u Length

<0.5u Diameter
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.8u Diameler
Amphiboles/Chrysolile

5u Length
<0.5u Diameter

50.38
1430
72
1502

0.000271

Number or Protacol Structures

Page 1 uf1

Total Long>10um)
0 0
0 0 .
Concentrations
Mean 95% UCL
< 5.8226+07 < 1.141E+08
< 5,822E+07 < 1,141E+08
< 5.822E+07 < 1.141E+p8
< 5.822E+07 < 1,141E+08
< §.822E+07 < 1.141E+08
< 5.822E+07 < 1.141E+08
5.822E+07 1,141E+08




EMSL Analytical Inc.

107 Haddon Avenue

Waestmont, NJ 08108

Contacts: Slephen Siegel, CIH, Scalt Slavin, Ph.D
Phong:856-858-4800 Fax:856-858-4860

Dale Started
Date Coimnpleted
Analyst

Lab Semplo#

Field Subsemple

Fleld Preparation Technique
Semple Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analylical Filter (3q mm)
Magnification

Grid Opening Ares (8q mm)

Number of Grid Openings Scanned

Asbeztos Struclure Size and Type Calegeries of Interast :

Minimum Acceplabis Structure Identification Category

Dust Generator
Mase of Sample Tumbled(g)

e 8lamins

e e A AP A h b en

AU S

- . -

Air Flow Rate Through ME opening of Dust Genarater (
Air Flow Rate Through |ST opening of Dust Generator {

Filters from the Isokinstic Sampling Tube(IST) opanfng: id

Mass of Respirable Dust on Filter(g)

Asbestos Analyals Resuits

No.of Chrysotile Azbestos Structuras
No,of Amphibole Asbestos Structures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIQNS {s/gPM1

Total Chrysotile Protoco! Strucluras
Long Chrysotile Protocol Structures
Tols! Amgphibols Protocal Struclures
Long Amphibole Protocol Structures
Long Asbaestes Protoco! Struetures
Total Asbestos Protocel Structures

Estimated Anaslytlcal Sensitivity: (2/gPM10)

/|
milfn

Estimatsd Total Alr Flow Rate Through Elutriator (mllmiF); i

=3

)

)

U

the Elutriator

Regort Date
Project Name
Metheds

EMSL Order ID

8/28/2007

4-473322073-0819101-0001

Draft Modified Elutriator Method for the Dstermination
of Asbeslos in Soile and Bulk Malerial Methog

(dated May 23, 2000, Ravision 1)

040112848

9/10/2001
9/26/2001
AS

040112849-0004
WR-004-VO
N/A

Yas

N/A

NIA

385 (ME)
18,000 X

0.0081.

101 e N

Protocol Fibar

>5:10u Lengih

<0Q.5u Diameter
Amphiboles/Chrysclile

tong Fiber

>10u Length

<g;Su’ Diametsr
Amphiboles/Chrysctile

su Length
<0,5u Diameler

4477
1430

72
1802

0,000183

Number-orProtocol Structures

Page 1 of i

Total Long(>10um)
e 0
0 0
Concentrations
Mean 85% UCL
< 3,449E+07 < 6.760E+07
< 3.44BE+07 < 6.760E+07
< 3.449E+07 < B.760E+07
< 3.449E+07 < 6.780E+07
< 3.443E+07 ;
< 3.449E+07 _
3.448E+07 6.760E+07




EMSL Analylical inc.

107 Haddon Avenue

westmont NJ 05108 :

Contacts: Stephen Siegel, CIH. Scolt Siavin, Ph.D
Phone:858-558-4800 Fax:B56-858.4960

e At e e A m ettt

PR

Date Scarted
Date Comnpleted
Analyst

Lab Sample#

Field Subsampla#

Fieid Preparation Technique
Sample Drying

Semple Splitting

Othsr

Tem Analysis

Effective Araa of Analytical Fiiter (sq mm)
Magnification

Grid Opening Area (sq mm)

Number of Grid Openings Scanned
Asbestos Structure Size and Type Categories of lnterejt

s e e e mnan o o A4 s b o o

Minimum Acceptable Structure Identification Category

Dust Generator

Mass of Sample Tumbled(g)

Alr Flow Rate Through ME opsning of Dust Generator (n
Air Flow Rate Through IST opsning of Dust Generalor (m
Estimated Total Air Flow Rate Through Elutriator (mmig):

=
ot il

v T

PP .. . - . ﬂ'.v o
et LA A en s At meamn bt e herd A« £ o e ._.~.._.__.E. e

Fiiters from the Isokinetic Sampling Tube(IST) opnni'r!
Mass of Respirable Dust on Filter(g)

Asbestos Analysis Results

No.of Chrysolile Asbasioz Structures
No,of Amphibole Asbestos Structures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (sigPM10)

Total Chrysolile Protoco! Structurss ) !
Long Chrysotile Protocol Structures
Total Amphibole Pratocol Structures ’ g
Long Amphibole Protocol Structures i
Long Asbestos Protocol Structures ;
Total Asbestos Protocol Structures '

Estimated Analytical Sensitivity; (s/gPM10)

Report Date
Project Name

EMSL Order ID

the Biutriator

9/28/2001
4-473322073-0818101-0001
Draft Modified Elutriater Method for theé Determination
-of Asbestos |n Soils and Bulk Material Methad
(dated May 23, 2000, Revision 1) -
040112849

9/10/2001
9/26/2001
AS

040112849-0005
WR005-VO
N/A

Yss

N/A

NiA

385 (ME)

18,000 X

0.0061,

10

Protocol Fiber
>5-10u. Length

<0.5u Diametsr
Amphiboles/Chrysotile

Long Fiber

>10u Length

<0.5u Diamester
Amphiboles/Chrysotils

Su Length
<0.5u Diameter

6.35
1430
72
1502
0.00002¢
Number or Protocal Structures
Total Long(>10um)
o} <]
0 [+
- Concentrations
Mean 85% UCL
< 2.630E+08 < 5.154E+08
< 2,830E+08 < 5,154E+08
< 2.630E+08 < 5.154E+08
< 2.530E+08 < 5.154E+08°
< 2.830E+08 < 5.184E+08
< 2.630E+DE < 6.154E%08
2.830E+08

Page 191

5.154E+08

ae
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EMSL Analytical Inc.

107 Haddon Avenue

Waeslmont, NJ 08108

Contacts: Stephen Slegsl, CIH. Scott Slavin, Ph,D
Phone:858-858-4800 Fax:858-858-4860

Date Started '
Date Complered i
Anglyst :

Lab Sample#

Fleld Subsamplst

Field Preparation Technique
Sample Drying

Sample Splitting

Other

Tem Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (sq mm)

Nurnber of Grid Ozanings Scanned
Asbestos Struclure Size end Type Categories of Interes}

Minimum Acceptable Structure Identification Category

Dust Generator )
Mass of Sample Tumbled(g) i
Air Flow Rate Through ME opening of Dust Generator (el
Air Flow Rate Through IST opening of Dust Gensrator {mii
Estimated Total Air Flow Rate Through Elutrister {mbmir) *

Fliters from the lsokinetlc Sampling Tube(IST) openidgiéf

Mass of Respirable Dust on Fllter(g)

Asbesios Analysis Reanits :
No.of Chrysctile Asbestos Struclures .
No.of Amphibole Azbestos Structures
Amphibole Minerai Type(s)

A

PRV

' ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM1¢,

-~

Total Chrysotile Protoco! Struetures .

Long Chryeotlle Protocol Structures
Total Amphibale Pratocs! Structures
Long Amphibole Protocol Structures
Long Asbestos Protocol Stnicturss

Total Asbastos Protocal Structures 1

Estimated Analytical Sensitivity; (s/gPM10) ]

i

the Ejutriator

Report Dale
Preject Name
Methods

EMSL Order ID

8/28/2001

4-473322073-0618101-0001

Oreft Modifisd Elutriator Method for the Determination
of Asbestas in Soils and Bulk Material Method

(dated May 23, 2000, Revision 1)

040112840

9/10/2001-
5/26/2001
AS

040112849-0006
WR-008-VO
NIA

Yee

N/A

N/A

385 (ME)

19,000 X

0.0084

10,

Protocot Fiber
>£-10u;Length

<0.54 Diameter
Amphiboles/Chrysotile

Long Fiber
>10u Length

<0.5u Diameter
Amphibolee/Chrysolile

Su Length

<0.5u Diameter

46.5
1430
72 -

1502

0.000215

Number of Protocol Structures

Totai Long(>10ym)
0 s}
0 M)
Coancentrations
Mean - 95% UCL
< 2.936E+07 < 5.754E+07
< 2.936E+07 < 5.754E+07
< 2.936E407 <'5,754E+07.
< 2.838E+07 < 5.754E+07
< 2.938E+07 < 5.754E+07:
< 2,836E~07 < S754ER07 .
2.038E+07

Pags 1011

5.754Ew07




EMSL Analytice! Inc.

107 Haddon Avenue

Westment, NJ 08108

Contscts: Stephen Slegel, CIH, Scott Slavin, £h.D
Phona:856-858-4800 Fax 856-858-4880

Date Started
Date Complzted
Analyst

Lab Sample#

Field Subsample#

Field Preperation Technique
Sample Drying '
Sampie Splitling

Other

Tem Analysis

Effsclive Area of Analytics! Filter (sq mm)
Magnification

Grid Opening Ares (sq mm)

Number of Grid Openings Scanned

Asbeaios Structure Size and Type Categories of Interas)

Minimum Acceptable Structure identification Category

Dust Generator

Mass of Sample Tumbled(g)
Air Flow Rate Through ME opsning of Dust Ganerator (m
Alr Flow Rate Through IST opening of Dust Generator m
Estimated Totai Alr Fiow Rate Through Elutriator (ml/min|

Fliters from the isokinetlc Sampling Tube(!ST) openlrg

Mass of Regpirable Dust on Fiiter(g)

Asbestos Analyals Resulte

No.of Chrysotils Asbestos Structures
No.of Amphlbole Asbestos Struclures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM1(

Totel Chrysotila Protoco! Structures
Long Chrysatile Protocal Structures
Total Amphibcle Protoco! Structures

Long Amphibole Protocol Structures i

Long Asbastoa Pratocol Structures
Total Asbestos Protacol Siructures

Estimated Analytical Sensitivity: (2/gPM10)

R e

4
i
oy
B
g
i
L
A
i
]
i
i
o
:
i
1
iy
3
i1
i
|
iy
i

Report Date

Preject Name

Methods

EMSL Order ID

8/28/01

4-473322073-0618101-0001 ,

Dran Modified Elutriator Method for the: Determination
of Asbestos in Soils and Bulk Materiai Method

(dated May 23, 2000, Revision 1)

040112849

9/10/0
9126001 -
AS

0401128490007
WR-D07-85QC
NA
Yas

N/A .

NiA-

385 (ME)

18,000 X

0.0061

10 !
Pratocol Fiber ’
>5-10u Length

<0.5u Diametsr

Amphiboisa/Chrysolile

Long Fiber

>10u Length

<0.5u Diemeter
Amphlboles/Chrysclile

¢ Page 1 of 1

H Su Length
i <0.5u Dlameter
z 58.45
e 1430
/e 72
1502
iin the Elutriator
i 0.0007¢
. ‘ Number ar Protoco! Structures
i Total Long(>10um)
i
3 0 0
1 0 0
i
i
)i
g L
A _Concentrations
] Mean 85% UCL
‘3
< 4.508E+07 < 8.836E+07
< 4,508E+07 < B.BIBE+07
< 4,508E+07 < 8.838E+07
< 4.508E+07 < 8.B38E+07
< 4.508E+07 < 8.838E+07
< 4,508E+07 < B.B3BE+07
4.508E+07 8.838E+07 -




EMSL Analytical Inc. !
107 Maddon Avenue

Westmont, NJ 08108

Contacts: Stephen Siegsl, ClH, Scott Slavin, Ph,D
Phone:856-858-4800 Fax 856-858-4960

Date Started
Date Completed
Analyst

Leb Sample#

Field Subsample®

Fisid Preparation Technigue
Sarnpis Drying

Sample Splitling

Other

Tem Analysis

Effective Arez of Analytical Filter (sq mm)
Magnification

Grid Opening Ajea (sq mm)

Nurmber of Grid Openings Scanned

Ashestos Structure Size and Type Categories of interes

Minimum Acceptable Structurs Identification Category

Dust Gansrator i

Mass of Sample Tumbled(g)

Alr Flow Rete Through ME opening of Dust Generator ( Lﬂl{rr\;t

Alr Fiow Rate Through IST opening of Dust Gensrator

Estimated Tolal Air Flow Rate Through Elutriater (mU/mip): !

Filters from the lsokinetle Sampling Tube(IST) opent
Mass of Respirable Dust on Filter(g) ’

Asbestos Analyala Resuits

No.of Chrysotile Asbestos Structures
No.of Amphibols Asbestos Structures
Amphibole Mineral Type(s)

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10)

Total Chrysotlle Protocal Structures
Long Chrysotile Protacol Structures”
Tota! Amphibole Protecol Structures
Long Amphibole Profocol Structures
Long Asbestos Protocol Slructures
Total Asbselos Prototol Struciures

Estimated Analylical Sensitivity: (s/gPM10)

[

ullie)

ng

[P P

Kl
B
H
il
3
o
T
1
v
:

)
)

EMSL Order ID

ﬂ' the Elutriator

9/28/01

4-473322073-0813101-0001

Drafi Medified Elutriater Method for the Determination
of Asbeslos in Soils and Bulk Meterial Method

(dated May 23, 2000, Revision 1)

040112849

Repen Date
Project Name
Methoeds

9/10/0)
9/26/01
AS

040.112849-0007
WR007-S8
NIA

Yes

N/A .

N/A

! 385 (ME)

19,000 X

0.0061

10 Lot
Pratocol Fiber

>§-10u’ Length

<0.5u Dismeter
Amphiboles/Chryaotiie

Long Fiber

210U Length

<0.5u Dismeter
Amphiboies/Chryaotile

Su_Length
<G5u Diameter

5845
1430
72
1502

0.000173

Number or Pratocol Structures

Total Long(>10um)
0 : 0
] )
Congentrations
Msan 85% UCL
< 8.848E+07 < 7151607
< 3.648E+07 < 7.151E+07
< 3.84BE+07 < 7.181E+07
< 3.848E+07 < 7.451E+07
< 3.848E+07 < 7.151E+07
< 3.848E407 < 7.{55E+07
2.648E+07

Paga tof

7.151E+07




Report Date 9/28/2001 ,
Project Name 4-473322073-0818101-0001 "
Draft Modified Elutrialor Method for the Determinstion

of Asbesatos In Soils and Bulk Material M_ethad

EMSL Analytical inc.
407 Haddon Avenué
Methods

Waestmont, NJ 08108

Contacts: Slephen Siegsl. CH. Scott Siavin, Ph.D \
Phone:858-858-4800 Fax:856-858-4960 {dated May 23, 2000, Revision 1)
: EMSL Order 10 040112849

Date Staned 9/10/2001

Date Completed /261200

Analyst AS

Lab Samples LAB BLANK

Field Subsampled i N/A:

Field Praparation Technique N/A

Sampile Drying | Yes

Sampie Splitting H N/A

Other ; N/A

i .

Tem Anelysis | :

Effective Ares of Analyticat Filtar (sa mm) i 385 (ME)

Magnification | 18,000 X

Grid Opening Ares (59 mm} ! . 0.0081

Number of Grid Opanings Scanned | 10 v .

Asbestos Structure Size and Type Categoriss of Interest | Protocol Fiber.. . ..

; 25-10u Length

. <0,5u Diameter
Amphibolea/Chrysollie

Lphg Fiber
; >10u Length

: <0.5u Diameter
Amphiboles/Chrysotile

Su Lenglh

Minimum Acceptable Structure identificalion Category
<0.5u Diemaler

Dust Generator

Mass of Sampls Tumbled(g) T

Air Flow Rate Through ME opening of Dust Generator (“ /Ain) 4430
Air Fiow Rate Through |ST opening of Dust Generator (mVHn) 72

Estimated Tolal Alr Flow Rate Through Elutriator (minip: 4502

Eliters from the Isokinetic Sempling Tubs(IST) openi;hg lof the Elutriator
Mass of Respirable Dust on Filier(g) !

e

Number.or Protocoi Structures

, : Iotel Long(>10um)
Aabestos Analysis Results ezt
No.of Chrysotile Asbestos Structures 0 1]

0 0

No.of Amphibole Asbestos Structures
Amphibole Mineral Type(s)

Page 1081




Rowy 4

(D¢ Blank,

) Page 3 of
USEPA REGION 8 LIBBY SITE INVESTIGATION
TEM Asbestos Structure Courit '
e ~ 3
) T ) \ P .
Laboratory name: EMSL, Westmont, NJ EPA Sample Number ﬁ\/A h ﬁ wﬂﬁ# 45 \/ Analyzed by 1\%
i Sample Type {A=Air, D=Dust, c
tnstrument JEOL 100 CX i (2) O=0ther): Analysis date |~ NV\, N§~
Vokaoe 100 KV Alr volume (L) or dust area {cm2) Method (D=Direct, I=indirect) j
Counting rules !
Magnification 18000 X Date received by lab cu_mOAowdw.>u>1mm>.0n93mc H
Gric apening area vy .
{mm2) 0.0061 Lab Job Number: 04t ey | Grid storage location 2ool-C
iScate: L= 1 tab Sample Number: Secondary Prep
Scale: 1D = 1 Number of grids prepared mf Fraction of primary filter used:
Primary filter area . . -
S LN _ ,
(mm2) E D Prepared by ) -~ Total resuspension volume (mL)
Secondary Filter Area
{mm?2) Preparation date Volume fiitered for secondary prep (mL)
Grid | Grid Opening mﬂm\wma No. of Structures Dimensions identification Mineral Class (see below) 1 = yes, blank = no :
Primary | o Length | Width LA OA C NA__ISketch/Comments | Sketch | Photo | EDS
I 16-% WD
= ,m/.
L~¢
Egi
1“1
2 N -7
H-¢
lamnt
£ -\
C -9
—{\ _
D-4 ] v
LA = Libby-type amphibole OA = Other {non-Libby type) amphibole C = Chrysotile NA = Non-asbestos



Atin: Jim Gray

U.S. EPA

Environmental Services Division

College Stat

ion Rd

Athens, GA 30613-7799

USEPA REGION 8

ELUTRIATOR,

SITE INVESTIGATIO

N

v-c.;I.VAI.

Fax: 7063558744 Phone; 706-355-8613 TEM Asbestos Struc(ure Count
L aboratory name: EMSL, Westmont, NJ EPA Sample Number: W R-00 | -\VO ,Nm.,. Analyzed by vw?/\w
‘ Sample Type (A=Air, D=Dust, M ]
Instrument JEOL 100 CX il ( 2) O=Other): D Analysis date A-18-20]
Voitage 100 KV Air volume (L) or dust area {cm2) Method (D=Direct, I=Indirect)
- R Counting rules
Magnificalion 19000 X Dale received by lab S - 7- 200 _u_modoudm.>u>zmm>.on9:ma H
Grid opening area
mm?2) . 0.0061 Lab Job Number: 040\ _ ng Grid storage location 200l . C _NSL
Scale: iL= 1 Lab Sample Number: 000 | Secondary Prep J
Scale: 1D = 1 Number of grids prepared 4 Fraction of primary filler used:
Pdmary filter area T
mm2) 3 rw 5 Prepared by Ulw Total resuspension volume (mL)
Secondary Filter Area r .
mm2) Preparation date (10200 Volume filtered for secondary prep (mL)
Grd  |Grig Opening Structure No. of Structures Dimensions Identification Mineral Class (see below) 1 =yes blank = no
Type .
Primary | Total | Length | widn LA OA c NA__ISketch/Comments | Sketch | Photo | EDS
~ G-y [MRLL 75| 4
"0 MrE Y R LA )
L ~{) N, V
M\l % N\_‘v _ v - ..Ww ‘ ’ W\l
M E 3.010. 6 L) )
¥ £ 2,2 0. L - g)
MDY | L2
ME F.ol 0.5 LA A - i 7 )
m = 5.0 | O L {
F o]l Ly \
mpil | 20 o |
mrE 285 O, LB [
T-in | AD
2 | H-L
LA = Libby-type amphibole

OA = Other {non-Libby type) amphibole

O = Chrimatita




Page 2 o |
USEPA REGION 8 LIBBY SITE INVESTIGATION

TEM Asbestos Structure Count o

LAB NAME EmsL <,_3+§§F N EPA SAMPLE NO: | WR=00 |-\ 7 <™ My, LAB JOB NUMBER 040t 2399 . :
LAB SAMPLENO: | Qoo SAMPLE TYPE P GRID STORAGE LOC. 2000 [Rowo

Grid O;._ m_.:_n_:E No. of Skuctiwes Dimensions Identification Mineral Class . 1 = yes, blank = no
Opening Type .
ol | Prmary | Total | Length | Width I LA OA C NA |Skelch/Comments | Skelch | Pholo | EDS :
mpIp s 6 )
IR ow J 2—1D-1o e 3.2 | 07 LA A / :

~ 2.9 0.9 Lo /
My o O 2.5
6 ME & 0.4 Lo ] .
MDY -2 |
M S 0.7 LA / |
21~ ND - ”
Mo lo 4
L -7 MF 2.2 1 0« LA !
-




EMSL Analy

N#o ) oo

200 |-~

160

120 -

80 -

40 -

tical, Westmont,
-yo Lipby ngﬁvoy..m

?‘\
sczxypym»w‘aw\eop ,
‘Wednesda¥ mmvanammu 12, 4003
1)




240 -

180 -

120 -

Si

EMSL Analytical
CDM_113849_WR-001-VO

Sw&#mm&wwv MMWEWBTQH 12, 2901

;, Westmont, NJ
'+ Libby waﬁﬁwvowm

kev




EMSL Analytical, Westmont, NJ -
_ COM_ 113849 ,WR-601-VC : Libby Amphibole .‘
. Smnr“mu&wwr mmv,nmn?mm 12, 2001 :

(3]

2]

[&]
i

240 - e e e

200 - -~ 81

160 - o S

H.N o U U, R [ O S U PO SO ) PO

6.0 10.0
KevV :8&2




EMSL Analytical, Westmont, NJ .
CDM_113849 WR-001-VO : Libby hibole
_, anﬁmu&ww_‘ geplember 12, wm_wp

8.0 10.0
KeV (kev)




EMSL Analytical, Westmont, NJ

€DM_113849 WR-001-VO

Libhy hibole

tm_&wmm,&w%_. mmmv_nmntm..n_ 12, M.S..

300 -

240 -

180

120 -

60 -

6.0
ReV N#m/&




1):

280 -

u&o.

200 -

160 -

120

EMSL Analytical, Westmont, NJ
CDM_112849 WR-001-VO : Libby Amphibole
Wedndsday, Séptember 12, F0di

80 -

40 -

EO

kev (kevV)




EMSL Analytical, Westmont, NJ
CDM_112849_WR-001-VO : Libby Amphibole
* Wednesday, Septembler 12, 2001

clh

Si

120 -

80 -

kev (keV)




440 -

200 -

180

EMSL Analytical, Westmont, NJ

GDM_112849_WR-001-VO : Libky Amphibole
Wedndsday, mmﬂw.m!fr& 12, 40d1

120 -

80

Bi-

40 -

6.0

KeV (kev)

10.0




Altn: Jim Gray
U.S. EPA
: Environmental Services Division
_ oa_m%ma:o:ma
H

Atnens, GA 30613-7799

ELUTRIATOR,

USEPA REGION 8

Row [

L Puge L o N
SITE INVESTIGATION
Fax: 7063553744 Phone: 706-355-3613 YEM Asbestos Structure Count
Laboratory name: EMSL, Westmont, NJ :EPA Sample Number: W R~00 <4 -\VO 9%5.5 |Analyzed by %
, Sampie Type {A=Air, D=Dust,
instrument JEOL 100 CX 11 ( 2) j0=Other): D Analysis date q-13-200 |
Voltage 100 KV Air volume (L) or dust area (cm?2) Method (D=Direct, I=Indirect) v
{ D e Counling rules
Magnification 19000 X Dale received by lab Ao oo r (1=1S010312,A=AHERA,0=Other) I
Geid spening area
{mm2) 0.0061 Lab Job Number: 0401123844 Grid storage location 200\ _ C
Scale: 1L = 1 Lab Sample Number: 0007 Secondary Prep
Scale: 1D = 1 ‘Number of grids prepared 4 Fraction of primary filter used:
Primary filter area 295
mm2) Nl Prepared by an Total resuspension volume (mL)
Secondary Filter Area " .
mm2) Preparation date A —to-2w | Volume filtered for secondary prep {mb)
Gid |Grd Opening m..ﬁ_«w“a No. of Structures Dimensions Identification Mineral Class (see below) 1= yes, blank = no
Primary | 7015 Length | Widih LA 0A c NA_[Sketch/Comments | Sketch | Photo | EDS
. F-¥ ~ Lole. o L4 /
Y| O 10 {0 3
M = ¥ )o L H /
H g [Moy) Go |l
4 | WE .o |0 L La (
1571 ¢ s
. - . e a4
. 14 1 2.2 Nal Ais, £ /
D ie | 7 4
ME S.g o |2 LA {
F 2,210, 2 LA \
P ol - _ y n«.mwa ¥4
L-5 F 43 | o0¢ LA |
~ G | O L4 |
0. | g
| Zo| 2 NAL AL G Fe /
mple 7 |5 \
= 2,01 q LA 1
LA = Libby-type amphibole

Row

OA = Other {non-Libby type) mauzio_m

C = Chrvaotitn



Row K

£ L ,,D,Tug V4

wpﬁt.mllgllw\lﬂ
USEPA REGION 8 LIBBY SITE INVESTIGATION _
TEM Asbestos Structure Count ,

LAB NAME EMSL Weshmank N £PA sampLE NO: WR-0c2-VO |10 nviu LAB JOB NUMBER 240112949
LAB SAMPLE NO: QoD SAMPLE TYPE D GRID STORAGE LOC. 200! . C
Grid o:a m:m_n_::‘. No. of m_:_n::.mm[ Dimensions Identification Mineral Class . 1 = yes, blank = no

Opening Type
N Primary Total | Length |  Width LA oA C NA _|Sketch/Comments | Sketch | Photo EDS
| Dy F 25| s L ;
MDD < 22
M- F.57| 2.0 Lh ]
MDY 2% {G.0
M 2ol 1o Lh /
Moy [ Y
M [l ].0.4 LA 7
. a | & ...
2= | &-lo 7.3 0L N li ol /
MDY 2 Y _
M= T | O 5 L4 /
Do t2 | o
3\~|—IV. w\d\l G.\I\ ~\= \
ML 0.7 9 N
W 47| 0 L ‘
ME A Q.7 (A |
\(Cw‘ﬁ\ V2 2
ME g | 2 L4 /
T2 | D
R o N 4. 2| 07 LA \
MDD -
‘?ﬂ *,u« o A\; \mV N\ \w \
ViDL 757
LY 5”10y LK /
. ¥ el ) Q ¢z | ) Lh [

m&c\ﬁ



EMSL Analytical, Westmont, NJ 3
EPA_112849 WR-002-VO : Libky Amphibole
w.??ﬂm&.ﬂ.vxs mm_\m&mﬁ&kw tf 2001

200 - e | e e e e - : - SV S
H.Qm - . m...—t.y DU - —— — e it e O Y

Cu
H.mo - [ [P . - N [RERUNII §
HNm SO O Y — - —
100 -J— N . S SO ST PR _— —

75 - U S OOV . P
Fe i

0.0 2.0 4.0 6.0 8.0 10.0

keV (keV)




1)

240

EMSL Analytical, Westmont, NJ

EPA 112849 WR-002-VO

Thursday, mmﬁmmam_vmﬁ “..'.w. NOE..

- 400 -

160

120 -

80 -

40 -

Libby %#vaou.m

- tu
SR SVSRRE - 5 1Y RN S e - - SR —

keV (keV)




EMSL Analytical, Westmont, NJ .

EPA_112849_WR-002-VO : Libby Amphibole
Thursday, m.ﬂm_tw@:&_v&n 13, 2001 .

di
3EQ - e i e -- S e e e = Rl B S e R R e e e e - - -
Cu
waO e e e e e f oo e e e e e . e e e —_— [, —_— [
ubo. - - O I I S —

180 - - — :

HNO - [ — e S

4.0 6.0 8.0 i0.0
keV (keV)




EMSL Analytical, Westmont, NJ .

BPA_ 213849 WR-$02-VO : Libby Amphibole
Rhursday, m.m\mwﬁnsmvkn +w~ 2001 .

N.QQ B B S C e - OV S e

200 - — R N P — - E— - T ——
160 B e [ TeS DS ST —
120 |-~ e ] [ e S,

80 S

2.0 4.0 6.0 8.0 10.0

keV (keV)




EMSL Analytical, Westmont, NJ .
Ewﬁlywﬁm*wizﬁleo)&l«\_o :. Libhy Amphibole
Thiirsday, Septembér 18, 2001 .

360 | T T T e O B I
Cu

300 - I e U (R R — S

240 e - S —— - -

180 - S - - B I

120 - [ —_— SO R N U——— mremoaf o e - - .

60 - e L e e e e

6.0 8.0 10.b
keV (kev)




EMSL Analytical, Westmont, NJ a

Hm)‘ﬁ.»m»w WR~002-VO : Libhy Anphibole
: awzumam&~ mmm¢asvmﬂ Hw moop

Cu
440 — e et e R -

M.OQ R ¢ e [ s —— U [ [T

H—mo - . . e e e e e e e o) L

: Si
120 - : | : S B (RS S

80 - : S R { : R ,H:,_ n.l,w

keV (keV)

B



EMSL Analytical, Westmont, NJ -

‘BPA 312849 WR-002-YO : Libby Amphibole
Thlirsday, seplembdr 15, 2001

175 - — : - : _

159 -

185 -

100 -

75

50 - : . —_—

25

keV (keVv)




Kow H

Altn:

E_th

Jim Gray .
U.S. EPA 1 O
Environmental Services Division m L r\ﬁlﬂ._nN _ >\ﬂ. p Pugs 1o Do
1 Rd . ' Pl
m,ﬂ.wmm mm._uwm;-dm@ USEPA REGION 8 SITE INVESTIGATION
Fanc qwcm;., 5874 Phone: 706-355-8613 TEM Asbestos Structure Count
Laboralory name: EMSL, Westmont, NJ EPA Sampie Number: W F;QO,J -\VO mo. Analyzed by L%
. Sample Type (A=Air, D=Dust, Min
insirument JEOL 106 CX Ii (2) O=Other): D ] Analysis date A-12-200)
Voltage 100 Kv Air volume (L) or acmm area {cm2) Method (D=Direct, I=Indirect) \;_v
] Counling rules
Magnification 19000 X Date received by lab B-T7-~200) 1=IS010312 A=AHERA,0=Other) I
Grid opening ares .
iimm2) 0.0061 Lab Job Number: 04o0l| Nwﬁ Grid slorage location 2001_ C
Scale: 1L = 1 Lab Sample Number: 0007, Secondary Prep
Scale: 1D = 1 Number of grids prepared 4 Fraction of primary filter used:
Primary filter area Y
mm2) < Prepared by U.w Total resuspension volume (mL)
Secondary Filter Area
mm2) Preparation date J3-10-200 ) Volume filtered for secondary prep (mt.)
Gid |Grid Opening m_mco::o No. of Structures Dimensions Identification Mineral Class (see below) 1= yes, blank = no
ype ,
Primary | Total | Length Width LA OA c NA__ISketch/Comments | Sketch | Photo | EDS
| L-6 L 2.57| 026 LA J
Z.57| 035 NA L ST ooy, l
MmDlO 3 log _
M B 0> LA |
MHIO ) X 6
M F 4.9 o Ly {
Cog mpD21 8.5 «
- M FE G.®1O.¢ LA I
M F 2.5 Ofs- LR ﬂﬁ‘ {
a 2,50, 4 LB )
MDi) Il | &
ME 5] 0k LA 1
7510.§ LA {
’ n * [ ~ Q\ —Ql, LB 1
LA = Libby-type amphibole

OA = Other (non-Libby type) amphibole

C = Chryentila



£ LuTR) ATo 12

Page l‘N!la_
USEPA REGION 8 SITE INVESTIGATION
TEM Asbestos Structure Count !

LAB NAME EMSL , Weshmenb N EPasampLeno: |WR-00 3-Va | co i n. LAB JOB NUMBER 240t [284q]
LAB SAMPLE NO: Qock SAMPLE TYPE D GRID STORAGE LOC. 200{— C
Grid O:A._ m_.:_n::o No. of Structures Dimensions Identification Mineral Class . 1 =yes, blank = no

Opening Type
o N g Primary | Total | Length | Width o AL oA | C NA _|Sketch/Comments | Sketch | Photo | EDS
ol NMDZ | g | &
-l. - .w ZﬂS I K.6 0.4 Li) {
M= <|- 0.5 Li /
MDIO 12| to
M 3 | ous L7 ]
M= 2.5 os LI} {
M LZ 2.0 jo
™E o | 0 Ly !
M F 132 1.0 LA )
- L, l.o L LA /
, MY 20 Lo .
2 - Al
Q-7 MF 7.5 1o LA ]
mplo 4o | B
MF 4 | os LA /
MD o ] 26 i
M mm 0.7 LA !
mDH ‘o
B me Q| oet | ) ‘ !
MIDI) 20 g,
- e | Q 2. L = A |

Rowo



EMSL Analytical, Westmont, NJ .
CDM_113849_WR-003-VO : Libby Amphibole .
]ﬂmgmn&w%« m&ﬁ#.ﬂ:&ﬁ& 12, 2dd1 v

28¢ e e L - —

240 oo

400 -

160 -

120 -

80 |-————-

[ ¥ o ) I ——

2.0 . o 4.0 b.o 8.0 10.0

ReV .:nmeq




EMSL Analytical, Westmont, NJ o

QUJIHHN&&@ WR~-003~-VO : H..quUK %#HUO..,_.Q
" Hednd3dag, september 12, 2001

210 YU DS - & {7) P

240

400 -

160 SEEN——

120 -

6.b 10.0

wmm\ (keV)




EMSL Analytical, Westmont, NJ .
CDM 112849 WR-Q03-VO : Libhy hibole
a\wam-m#&ﬁ%ﬂ _mmﬁfwawvoha 12, N”QH

hmo : s . —— i . [ o
Clu

400 - U S _ SRV S — S

MNO e S e e e e i e

240 - — -

160 | l : -~

mm,v Cna,.&l




(a®) pox

0°9

1002 ‘21 Aagwsydgs ‘fepietpon |

aToqTydury Xgqr

LN ‘3uouniseMm ‘TeoTlATRUuy ISKWI

OA-£00-dM 6¥8ETY WG

- ov

ps8

0ct

P91

00z

ovE

08T




0°07

1A LAK UL L0 TNV L B el

¥

(AD3) A9y

S B ov

-08

~|- 02T

09T

‘|- GOE

-OvE

- wa

T e e e e e e et e s i e b m e | i e T T T NIUIS IR SN ONM

. woow 'Z1T xaquejdag ‘Kepssupapy
ajoqrydirg Xqqr OA-€00-YM 6¥8ZIT WAD

CN ‘juowjsepM ‘TeoTiATeuy TSWA




(a?3) Ay

09

S ) SO S T 08

~ ~——- 021

e e it e e S RPN g Dw-ﬁ

1....1;:.¢ I g W e one e - 0GE

e T PSSO O -.Hm BT R O U DY ow N

AT

TpOE ‘et uwoauu.u_mmm Smﬁuﬁﬁ%ﬁk
ofoqrydity AqqTT : OA-£00-¥NM 6V8ZIT WG

LN ‘3juouryseoM ’‘TedoTikieuy TISKI




(APA) pou

1pog ‘21 Aacuaades

afoqrydiry AqqrT

.

’ %ﬂ%uﬁmﬂu.@t _
OA-£00-¥M' 6b8ZTT WaD

g - \ :
e by
o

LN ‘3juourysepM ‘TeoTiiTeuy "ISKI

TS

08

- 02T

- 09T

- 00¢

—| orZ

{T




A>@u:. A3

0°9 0'¥
Jz

a3

0D'g
%agéggﬁq_.g%é;
s _ =N 9
e SR
bR

8D

TS

et e e ——— e e 02T

. e - 081

e — e e L OBE

e e e e e e e e e e e e e e B ey [, T T e e .. o om
L%

[ e e B el e B Y . gmm

. Ip0E ‘ZT Asqusades &mwvwﬂwvnt_1
Stoqriditv A4qTT @ oA-¢06-uM 6bskTY Wao
. CN ‘3uocurysep ‘TeoT3ATeuy TTSWH




(AS3) A9y

9 o'V
Ll it |

S PR — ] - 091

— - - o¥e
TS

B e S TOP B T —— [ s—— - omm

B E o o OOy ORI | S oow

| e e e - 08F

ﬂ.c.ow ‘81 _umﬂﬁ.«u.mom ~>m|ﬁ.uw0ﬂa _
stoqrydunt Aqdtt  :oa-p00-uM 6¥BZIT vam -
x LN ‘juouysepm ‘TeoTiATRuy ISKWA




0°0T

_.._—.. YT

4‘4‘- e _ T q-

(A1) APY

0'9

B LR TET P

b0z ‘8T Toquiegdds ‘Kebséni

sToqTyduy Aqqri

:OAYDO-uM 6¥82TT tad
LN ‘juouyseM ‘TedTiATeuy TSWH




lllosAiyy = 9

8loquyduse (adA} Aqart-uou) Jayio = vo

oyl

sjoqiyduwie adA)-Aqqyy = v
{
ot
4\
@ M
(AR
s
N
V1 L) moy
$a3 | oloud | yoeyg SJUBLILODARIBNS| YN o) YO vi WP [ wibuaY T g0y Krewny odk
: L

(w) daid Kieptosss o) palajfij aWinjop 0ot -0)~ o alep uoneredaig {(zwi

o } Baty 19\14 Aiepuooeg

(W) 8Wn[oA Uojsuadsnsal €15 L M.Q Kq paiedaig {Zwui)]

eaze 1a)y Lewuy

-pasn Jayy Kiewiiid Jo Uopoeiy B paiedald spuB 6 35quny i =l ‘oeag

deaid Xiepucoag Q00 ‘13quin siduieg gey 1 =11 no__.wow

-10 uolieooy ebieso)s pig 1040 -J8quinN qof qe 1900°0 {gww

9 oz Tﬁ mN _ a8 Bujuado pun)

H co:~0n0.<mw1<u<.wpno—0w_u_ (ONz - N.l Q Qe} Aq paaiedal ajeq X 00061 uojjeayjuBeyy!

sajnu Buunon =
{PanpUl=| 1935]g=q) potiap (zun) eaieisnp jo () swn(oA 1y M 001 abejioA
dep sishjeuy “Ny aq mcwsouo {Z) X2 001 703r uswnssy)
N 15NQ=Q ‘Ny=vy) adk 1 8jdweg
Aq pazfjeuy ow O>\1\m 00-4 M Jaquin) sidites vag N JUOUNEaAA MSINT Bweu Kicjersqe
1oy sinjonns sojseqsy w3 T £198-56£-90. :euoyd 3hm_mmnwom, xedq
NOILVOILSIANI 211§ 8 NOIDIY Vd3sn B6.4°€180€ YO 'susuyy __
TN 4 adag o PY uojiels eBajjon .
UOISIAIQ) $891A19G [BJUSWILONAUT {
AoLYIYINT 3

vda ‘sn
ket wyp

Uy

N v et e



CIVHIYULIE (9UA} AGGI-UOU) JBYIO = YO

_, 8joqydwe edA)-Aqqpy = vy
| AN |+-1] =
o AN 2=+
_. B IS T P ViV o \ O~N~
/ 20T S I, Solo/
_w / () 2077 ¢ .~
/ - 07 o 5t 3 =13
oy =
/ Pt = e . ,
¢ i < = A-D
] 7 A0 [0/ =
] EZSYIArT IS =
y S/ 3 - .
LS4 N o8 -T
7 L@ O .
\ ¢k 4 - J oy
SA3 | oloyd | yojens | SIUBWLIOD, QNG| Wi o) VO 2] WP | yibua T jejoy Kewyy
i OU = jUg|q 5ak = | (MOI3q as) 558[3 [ETaUY uoneoyuspy SUGISUALIQ SaINPIS J0 Oy Enm“w_..w Buwado puo|  pug
wj daid Kie
m._ (qw) da PUcaas Joj palalyy sWnoA _ 07 -0~ ,.U 8]Bp uoljeredaig N {cww
(W) ewWwn|oA uojsuadsnsa) ejol M.Q Kq paiedaig 26 Y i mnmuo%_”.w
<
. — e L ease 1)y L
-pasn Ja)jy Kiewpd jo uoyoery b pasedaid spuB 6 saquinyy l u.%— Mﬂmm
dald Kigplicoeg 000 Jequiny aiduies qeq ] =T “o_mow
QS&_ 2 T 1ot uoljeao| ebeiojs pjigy T\V m.N _ 1040 -JequinN qof qey 1900°0 {(Zwiw
. i ease Bujuedo pugy
[¢E] =0 = H i -~
T N0=0"Vy3HY Mww_h.nw“%._m:_o “_u (002 L-s qef Aq paaisoarajeqy X 00061 uojjedjuBeyy
| (Padlpul=| 5aNig=q) poylew (Zun} eaie 1snp 1o (7) awnjoa y MM 004 obejioA
| Q0T -3~ aiep sishjeuy _ TB00=0 T X3 001 I63T TEY TS
~ _W v Q. 1SNQ=Q "Jy=Yy) adk 1 adweg _ o
“ % Aq pazfjeuy 0] on- \erDtd M J9quinN s|dieg ya3 N JUoUNSaps MISINT ‘sweu Kiojeicqey
w Junod sunjonns sojseqsy w3y £198-GGE-9GL ‘8uoyd r¥.L8G5E30L XBo
w . N NOILLVOILSIANI 3LiS 8 NOI93Y Vdasn 86.2-€190€ ¥S ‘susuzy
i -7 r ey ' pY uonejs ebejion
d QP\,( ~ erj \d = UOISIAIG SadiAleS _E:oE:o‘.S:m
- Yd3 'sn
Keso wyp upy



B

J ooy

|:{.NH!1 B\IM abey

) S.S< ) {

OA- GO0 - S

-ON J1dWVS vd3

Wwnop /njony s hloritlrh vy 3

NOILVOILSIAN! LIS A9GT ¢ NOIO3YH V43asn

(N[ Yewysapy 53

4 £
2] 1 1<’ . v
] IR 'S¢ 5/\ T Ole's 1M
' L "
ey T N 7] N
/ AV SNy N EFATE e <
i
fo@¥at -
AN 5q .
503 | oloud | wolews | SIUBWWODARIEYS| wN 5 vo |'wi WP | nbuey | eog | Aeamng |
" 3 . auhg Busdp o
O =)iuelg 'seh = 3 ssef) |esauiy voneannusp) SUCISuBUI) SOMPINS JOON | oampnas | puo PO
A
907 39VHOLS A B a 3dAL TIJWVS GTQO0 ] :ON3TdWYS av
lobgz Nobe YAGWAN 80T v

JNVN v

F\/ f)\pD A/f\a



(A=) Aoy

0'0

.v. PRSI , B IR o E T EOUPUSNIIY | I om

oct

- 081

ove

- - O0€E

1002 ‘8T xsquejdeg ‘Xepseng,
sToqrydury AqqTT  OA-S00-UM 6¥8ZTIT Yad

CN ‘3juouryseM ‘TeotriATeuy TSWI

- Q%€




(A3)) Asy

0’0

PO ——— | Y ov

08

- 021

- 091

- 00

L) 24

e i d e e e meamem e [ @Nm

1002 ‘81 Toqugades ‘Kepseng
sToqryduy XqqTT  :OA-S00-¥M 6¥8ZTT VAX -
LN ’'3juourseM ’TedoT3lATeuy TISWHA

(1)

i




(ASYH) A=Y

100Z ’'8T Zecuwideg 'Aepseny
oToqryduy AqqrT  (0A-G00-¥M 6V8ZIT VAR
ON ‘3JuouryseM ‘TedTiATeuy ISWE

- 02T

- 08T

- ove

- 00€

- Q%€

VA 4

(1)

4L o




i
{

fm e TR R AT T L et T Dtk e

aosAy) = 9

8loquduie (adk) Aqqry-uou) Jayio = vo

sjoquydwe adA-4qq = v
AN | €=y
] 1 1o | OB =y T-n
y L | 3 [Iqw
] G R BT vy < olo7
/ ) V' ]e7g B
N SO / }.ﬁ
7 77 L0152 -
I F o0/ =y b-5
| S 4 R
7 Flevea] &0 0% =W
3 I DL
] LR L J
\ S PAF IR ¥IN 2 \\ . \ﬂ)Q ~
$03 | o0ud | yojeNg | SIUBWOOBISNG] W ) VO i UIPIM | uibuay [ jejor Lewny »
A adk)
OU = yuB|q 5ak = | (MG13q 595) 55810 jeraupy uonesyuapy ETIVENT SBINPUIS 60N | ainpnyg [OUIU2d0 puo|  pug
(W) daid Kiepuoass 16} paiaif SWN|OA (00% -0)- b 8)ep uoneredaiyg (zuwd
o ’ ’ ealy 1al)14 Kiepuooeg
(W) SWinjoA ucsuadsnsal €16 sq Xq paredaig [Zuw
ease sy Miewpy
‘pasn Jayjy Kiewiid jo Uonoesy b5 pa:edaid spib jo Jaquiny 1 = a} 9j8og
d dalg Xieplicosg Jooo “Jaquiny sidiies qeq [ =1 “a_.mom
oy 5 = ooz Uoiie30] 6be1o)s pug W&2Tovo “JaqUINN qor g&q 19000 - (Zw
ease Bujuado pug
H chOuO.éwaxu«‘.N—no—Om_u_ 1222 ~ \ll R qe| AQ paAIsssI sjeq X 00061 uoneay|ubeyy
sajns Bujjunos)
{kallpul=| "Ballg=q) potiay {zwo) eaie JShp 1o (7) swnjon Tiy A 001 ELETTY
0oT-R\~ 8jep sisijeuy] “.er:OuO (Z)1rXD 001 703r Juawnysu)
| 90 B\~ Unay a 18NQ=qQ ‘Uiv=y) 8dk| ejdweg
4 ] Xq pazhjguy - _ “Jlaquin siduies vg3 N UOUNSBAR ST ‘ewel Kiojeioqe]
VK 09 [on-900-ym
Juno) sinanss sorseqsy w3y £198-66€-902 :euoyyg 3\.mmmnwc.w Xe4
| 1 66.2-£190€ VO 'susyj
) i o NOILLVOILSIANI 3118 8 NOI193Y vdasn Py uojelg eBajjon
“\ uoistalg SODIAI8G lejuswiuosaug
RAOLY YN 13 vd3 'sn
Keioy wyr Ul

&

A moy



hunoj amjanng sojsaqsy w3y
NOILVOILSIANS 3LIS AgGiT § NOID3Y w43asn

/ : 7 =@ [og] EJNN APT
. S |s€) oW -
[ . h) R WA A I-q
by~ D)
\ EE LC s .:&\«@S\ i\é S ‘M.\ lA.\N,.
! v7 50 8] I -
_ S | he aqw
/ YN zzo o8
2, Z Ly
/ A E oy YA > o7
/ ) O S 3 -2 N ™MD N,
SG3 | ooud | yoiexs | siuswwoAPIaNG VN o) VO V1 o S wemT [aibue | oy | Kewny B
" } auly Buwadp "
; Ou =)juelq 'sah = | SSE|D |[CIBuIy vonenntiapy | SUoIsUsII] sanpng Jo oN aINHIG pUo puS
R M3 | > ~ioeg 007 39VH0LS Qo " q JdAL IdWVS “JAOQ | :ON I1dWvS av7
3 Wy
b8 0%e YIGWNN FOr av 09 [ON -922= | :ON J1dWVS vd3 N \%e§+a NS INYN Y]

. e ebey
T T



(A=) Ay

9 iﬂ_ ,

0"

g
L:te)
3
_.ND - SRR I S - e e e e -

T00Z ‘81 asquesdsg k%.m...nvmwwﬁ.u”. _
sToqryduy AqqTT  :0A-900-UM 6VBZII V4X
CN ‘3juouysopM ‘TeoTidTeuw TSWH

- 0CT

-09T

-00%

-ovZ

A




(A®Y) A9y

—|- 52

ES - 0§

SL

- i 00T
T I-set
T T - 0ST

R ST o s . Bl T P U USSP B @ON

Hwom ‘81 oqueidess ‘Aepseng
3ToqrTy Aqqar1  :0A-900-uUM 6V8TIT V4l
» CN ‘3juowaseMm ‘TedTilATRUY ISKWE




(A®Y) Ay

-0ve

TS

08¢

- 0CE

1002 ‘81 asqueidesg ‘Aepsesng,
sToqrydury AqQqTT :0A-900-¥M 6¥8TTT vad -
N ‘3juocuwlseM ‘TedTiIATeuy ISKWE

(1)

)




(A®3) A=Y

B S PO SO TR | S me

100Z ‘8T Iquogdag ‘Xepsang
stoqryduy AqqTT  :0A-900-¥M 6V8ZTT Vdd

CN ‘3uowiseM ‘TedoTiIATeuv 'ISWI

P {T)8

A




(A®) A=Y

0’9

1002 /BT w&n&oummm ‘Repsong
oroqrtydury AqqTd  :OAr900-¥M 6¥8ZTT VA

LN ‘juounysep ‘TeoT3lATeuy TSKWI

- 00T

- Ga8T

091

- GLT

- D02

1 0




o

(a@yq) A9y

ad

oéggw %g ,o.

- mN

sToqrudint Aqdri

T00Z 'B1 Fseumadey !Keppepk

10Ar9D0~EM 6V83TT WAl

CN ‘3uouaseM ‘Te>T13ATeuy ISWE

T8

0s

- 8L

-~ 00T

-S21

-081

TN

- 002




‘0T

(A3Y) A9y

0°8 0’9 o'v

- 021

- 0BT

-ore

00E

s

TOpE ‘g Fsquyaddy Aebsony
aroqryday AqqTT  :0A-900-uM g¥edIl wak
LN ‘3juouryseM ‘TedTIATRUY ISKWH

LA 4




(A®A) Aoy

T
- - 08
o SO S A | - 021
[ - ——— .fﬂ - 0971
Hm
; - S . — -0az
I . e B P - ;ovw
. - S — - 0zE

Ip02 ‘81 aeoquejdeg ‘Aepseng
sToqrydury AqqrT :0A-500-¥M 6V8ZIT vadm
N LN ‘3uou3seM ‘TeoTlATeuy TSWE




S A

(AD) A=Y

T At A

e | BD

- e e et e e J..Hm . -
no

1002 ‘8T xocuezdsg ‘Xepsong,
sToqrydmy AqqTT  :0A-500~¥UM 6VBZIT Vdd .
LN ‘juouryseM ‘TedT3ATRUY ISWI

ozt

- 091




Moy

80)53qse-UON = YN amosliyg = o sioqydwe (adA} Aqqiq-uou) BYIO = YO sjoqiyduwe sdAj-Aqgit = v
(A
d
A\ 4
QES
$a3 | oloud | wiexg | SINBWWOOINS| VN o) VO vl WP | uibua) | jejo Kiewyy dk
. . B3 .—.
oU = yue|q sk = | (mM0[oq 59s) SSE}0) [EIBGI uoneayluapy suoisUswIq SSINPAIS JoON | eimpngg [0UU2d0 puS|  puo
(1w} daid Kiepuooas Joj paia|i) awnjop \ Oz -z - b 8jep uopeledaig ANE_.,:
B3y 13|14 Alepuooag
{Jw) ewnjoA uojsUadsnsal [CIGTE Aq paredaig \ (zwwj
M.Q 5 Mwm\. eaje Ja)jy Aewyd
*pasn Jayy Areuiud jo uooeiy b pstedaid spub jo ssquiny 1 =gl :9edag
deldq Aiepuodes Q00 JsquinN sidwueg qe 1 =71 “m_.aom
- ! Belojs pug JaquinN qor qe 19000 {Zwui
0 T 100t uoneaore b 82ovo
ease Buiuado pug
H UBUI0=0"ViIHV=V'Z1E01081=1) QT - R qej Aq paniaoal sjeq X 00061 uonedyjubepy
s3|ns Buunog
A. {Palpul=| P3IIG=qJ poyjen (zwo) easejsnp 1o () SWN|0A JiyY M 001 abejjop
|arz-{2z-1 alep siskieuy qT TBUI0=0 {Z)wxooor 7030 juawnsjsuj
g ) 'ISNQ=q Ny=y) adk} s|dweg
PD\?\ Aq pazkjeuy 0 ) lon- \. 00-% ™M Jaquinp ajdwes yd3 N TUouNsaps ISWI ‘sweu lojeloqe
unod aumanns so)saqsy w3y
NOILVOILSIANI 3LIS AGEI 8 NOI93Y vd3asn
T TR ety

RAoLyI¥INT T

5 moy

e e ————TW



443!

$0)Saqgse-UoN = YN amosliyn = 9 sjoqydwe (adf; Aqqi-uou) Jayio = vO ajoqydwe adA-Aqqi = v
| | " C
&y —C
[ 1775
ap 9-p
) 71 ¥{|-S'g v "
o 2 | nQw s
I R N [ I -
3 H.Sv .M \<.\< OQ su A‘,Z ﬁvﬂ.\H IN
/ ¥ bol 91 ‘LE C -
Z| | o= T haw| — M
) ) -t 7 TS % o7
¢ ] s2 ol dw
~ 7 LD - ,uirK. : )«N
L@ %S, QN
i i 5 D -~ )~
\v | £) T Qw 43
{ “7 BB aW [~
< QN { 1Qwk I ,.
$33 | %loyd | yoeyg | SWBWIWOD/YOSNS| N 0 vO v WPIM | yibus | jejoy Krewuy %
1 adk).
U = Yue|q 'sok = | (Mofaq 53s) SSE1) |EIBUI uoneoysuap) SucIsUaWIq SIINPNYS J0 ON | ainpnug buado pup|  puo
(w) dasd Kiepucass i6j paiayy SWnoA loaz b 3lep uoyeledald (zww
2 Basy o) 4 Alepuooag
(W) swnjoA uoisuBdsnsal jejo] - nh_ Aq paredaig 5% ¢ {zww
= - eaie Jayy Kewuy
-pasn Jayy Kewnd jo uonpoeiy ¥ pasedaid spub jo sjaquinN 1 =l 9eog
daidq Kiepuodes [.200 Jaquinp aidweg qeq ) =7} 9edg
D7 looz uoneoo| abelsojs pug LA LS JaquinN qor ge 19000 (cww
eale Buuado puc
H (3UI0=0"VHIHV=Y'ZI €01 OSI=] qe| Aq paAfaoal ajeg X 00061 uonesyubepy
s3jy Buyunon
QU (wauipul=| wa81a=q) pouisn (zwo) eale1snp 1o (1) aWNjoA Jiy A 0oL DEB3OA
P 0T~ 5T~ W ajep sisAjeuy| Q 8ayi0=0 {£) %o 00r303r Juswnasug
) 1sNQ=Q ‘Nv=Yy) adh ) sidweg
m./m %ﬂ.‘. Aq pazijeuy Wiy N J\ S = 0p- AL ,)) JaquinN aidwes ydo N WOWISSAA ISW3 :auieu Liojeioqe)

oL edey

unoy ainjonns solsaqsy Wy
NOILVOILSIANI SIS Ag4ai7 8 NOIO3Y vdasn

oLy LT e

.\~.\ ASDN&



(aA®)) A9y

0°0T 0'8 0°9 o'V 0°¢ 0°0
- _j._‘::a..‘___ﬁﬁ——._ﬂﬂ;sa!a_ _._.m,.e P ._.______32_‘._?ﬂgagﬂwgaiﬁgﬂ%: :!E_z_._%i 1__3__.—._:_: 3_==_:3.____ ._3 w:__?__.s._. 1 E_a a:__—_d, ,_
UN f f L N !
: " s e d
” _ - . - :
ST AT | HAz ¥y | !
" ot 4
B , .-— |
| | w B |
|
! j
: h N | 08
>4 o
e) “ i
|
|
I N - -1 ozt
|
|
09T
- ———____.10RD R . 00z
TS
- ! _ ove
“ m_
; _ |
i m | osz
! i !

{1)ax

1002 ‘Sz xaquaidsg ‘Aepseng,
atoqrydury AqqTT :SS~L00-¥M or1duwres ¢y8ZIT IOIRTIINTE ¥R

. CN ‘juourysoMm ' TeoT3A&ATeUyY "TSWA




(A®3) A=Y

T00Z 'Sz Ioquajdess ‘Aepseng
sToqryduy AqqTT :SS-L00-dM STdwes ¢p8ZIT IO0IETTIINTI WdH

LN ‘3uourssM ‘TesTidTeuy TISHE

09

0¢T

08T

ove

00%€

09¢




no

(Aox) Aey

0°9
il 4333_ Em_s;_zﬁ_.!_j%

. B
|

o4

Ty

1002 ‘gz xsquezdesg

il

A

Jag_ﬁé!_

.#
as!aI.___-_-I_:-_-:-I__=l__=l-

EU |

g

‘Repsoang,

G

_._,il.ll_,___ 2 32,__5_

A ﬁ: ~ __

t
i
|
i
|

S

stoqryduy AqqTT :SS-L00-uM STdwes eygrTl IOIBTAAINTE ¥4H
LN ‘3juouryseM ‘TecT3&TeUy TSWI

ot

114

o€

0s

03

oL




e s A Wb

~

OLE 1L

N7~

p——

$0)53Gse-uoN = yN anoskiyn = 9 afoquydive (adfy £qqiq-uou) BUYIO = YO ajoquydive adf)-Aqqi] = v
AN 9D
AN 2-5) =
—f " ST _ .
/ o 2s€ (1‘ o™ 2
AN o)
[ ) b @ 9 W
5 I (1dw
) v Lo| & 3| L7
T (N |_s5-T
| L 17 prel 0] dW
haw
\ &7 7 Mv =l
- . ST W -
\ v UL O] i L-H |
s, \ ) (L AL
SQa3 | oloyd [ yoleyg | SWBWLOD/ADSNS] v ) vO 2] WPIM | uibua T ejo) Krewny X
| adk)
OU = yuejq 'Sk = | (MOJ3q 9as) SSE|) |EISUIY HONEUNURPY I rsisustg SBINPNAS J0 0N | eimjonng |PUWU2dO PUO|  pug
(Yw) daid Kiepucoas 6] paiayjij SWROA { 0oz~ - b 8)ep uohesedaig (zwis
! Baly Jajji4 Liepucoag
(W} swnjoa Uoisuadsnsa; fejog _ kq pasedaig (Zww
% = \J Mu eale Jajy Lewpd
‘pasn Jayy Kewnd )o Uopsely + pasedaid spub j6 Jaquiny 3 =(Q} 8|eag
/v\_ deid Kiepuooeg QoQ laquunN sidweg qen ) =1} ”o_mom
- uofieoo| abeio)s pug bh Z\o -1aquinN qor qed 1900°0 ) (Zww
med - 100z ~ 3 1040 eale Sujuado puo
H UBYI0=0'VIHV=Y'ZI£010GI=1) qe) Aq paaieoal sjeq X 00061 uonedjiuben
sa|ns Bununo)
A (Palipul=| 15311G=q) poglepy Q, (zun) eate jsnp Jo () awnjon ity M 001 20B)OA
. A B ajep sishjeuy mceéouo [F4 v.__ XD 001 103r juawinisuy
_QON Ve b v 1SnQd=Q 'ty=y) ad4} sjdweg
n %ﬂl, Aq pazfjely :..E @ SS - N QQ) N~ _)) -JaquinN sjdweg yg3 N uclnsaps -ISNg ‘aweu EBEonaJ
Junoy eun)anng sojseqsy w3, 11
NOLLYOILSIANI TLIS AGSIT 8 NOID3Y vdasn
' .ﬁﬂlls 1 808y

Y) Mo



& o
.
BN #7 2o 7T E L T
< D {tqw
1=
|29 (vdw
! 71 S0 |9F N
. : @ =T .
/ 1/ 90 ( — 21z
9 1w \ an _
SA3 [ owoud | ydeys | siBlWODRBIBAS| N TS vO | w1 wem | wbua | o | hewng | T
. - L adk )| Huadp S
ou'= yue|q 'sah = | SSBID Ieouly neaynusp) suoisuawIQ SBINPINS JO ON | aumonsg puo :
n
00y 1 —>— 1007 007 39VHOLS a1o d 3dAL FdWVS £200 ‘ON 3TdWVYS av1
‘ Chai0ve YIGWNN G0r av MN 5 |SS=L00-Y ]| ‘ONI1dNVS vaa N 25:&% M S INVN 81

\\N. z\M ey

1unog anorss sopsaqsy w3y
NOILVOLLSIANI 3 LIS A8GIT 8 NCIOIY vdIsh

) My



(a®y) Ay

o”w
o il i

m

a4

100T ‘5z xoqueades

b}

* Repsang,

s

sroqryduy AqQQIT :SS-L00-¥M oTdwes §y8zIT TOIRTIFINTH ¥4d

CN ‘3ucuysoM ‘TedTlATeuv ISKA

T4

0s

SL

00T

T

0sT

SLT

007

4 0




‘8

[

nwégagasaié il
_ ' |

34

LN

0°9

‘quouryseM ‘TecTIATEUY TISWI

(n3Y) A=Y

‘gz xoquiejdes
sToqryduy AqQIT :SS-L00~ydM ®Tdwes 6p8TIT IOITTAINTH VAR

©D

‘Kepsang

v
:ﬂmgu.é_ zﬂa

v

|
h

Bbw

TS

0°

0¢

ov

-09

08

| 001

oct




(A=) ADY

09T

-ove

-0ce

ooV

ﬂndw ‘oz MWAE&#WN& t Repsoupapy
sToqrydiy AQqqiT :§5-L00-8M o1dues I03eTIINTH 6¥8TIT ¥4H

CN ‘3uow3sepm ‘TeOTIATRUY TSI

o8%

(1)

gx



09

- 02T

- 08T

ov<

- 00t

fo0z ‘oz odusrded ! Kepbeupou -
sToqryduly XqqtT :55-L00~uM otdueg Jojetzinia s¥ETIT val
N ‘3uow3seMm ‘TeOT3IATeUY TISWI

- 03%




(a3x) A
EE.__E__E::_% E.___:hw: 3_3_3 ﬂ_ 43; Q_;s,_._a_.__é e 5
— et
o)

d - NEPUTEUISNRIIPN | 5% oq

S — SOPR  STS  pot J— _ [ e [ P VU VUV SUNU PP Y om
T8 02T
— e i e -~ 091
- S o e —1- 002

n3
tppe ‘9z medusaded ’Kepbpipby
sToqtyduy AqqiT :EsiL00-uM sidies dodetainia epsziT vax
CN ‘3juouryseMm ‘TeoTiATeuy ISWA




1y

(A93) ASY

0zt

- 09T

woow ‘ne Hm-nﬁuu.n.m.wm. wh&_vwogvz
sToqrydmy Aqq¥1 :SS-LDO-uM oTdued FojetznTa epezIT vam
LN ‘quouryseMm ‘TedTikTeuy 'TSWH

00¢

|-ove

- 08¢




T

e e i A B e e b

e vivyiquwe (9uh) Aqqr-uou) Jayio = vo 9joquyduwe adA)-Aqq = v
AN Loy
/ (& s i N I B -1
AN | €-y
I il S0 [ S | i |z1-9
TP
S
% -7
.w.mf \_...vx H . - A “ i .
A0 {T Tl , =
I
AN a-d| 1 o moy
$A3 | ooyd | yoexs SJUBWWOD/RIRNS wN 4] VO Vi UIPIM | wibua] T jejoy. Kewuy odA
: 1
OU = )ue|q 'sak = | (mofaq 95 s5€[5) lesaupy uoeoyuap) SUO|SUBUIIY $8.NjON1S J0 ON amnpg Buado pug PED
(wj) daid Kiepuodas ioj PaJajji} 3Wnjop o -01- 1 a)ep uoneiedaiy {(cww
. o B8.Yy 1914 Kiepuooeg
(lw} eulnjoa Uojsuadsnsal jejol Aq paledaig S Gr (zww
M.Q |\¢ \wnd eaJe Jayy Lewny
-Pasn Ja)|y Kiewndjo uoyoeiy 5 paiedaid spub jo 1aquny 1 =(ql ajedg
o deig Aieplicoeg -b Qoo ‘JaquinN ajdures qen l =1 “o_mow
™Mo ~10 uotjeao] ebesojs pug 0H 0O -JaquinN qof q87 1900°0 i)
QA 9 7100z T.V%N o+ eale Buiusdo pug
H Cusouo{mw:(u{ﬁno—Om_u_ lpaz -~/ 2 Ge| Aq paaiads) sl X 00064 uojledyubey
§3jnu Bununon ;
(Pauipul=[ B8IIg=q) pouiepy {zwo] eaieisnp 1o () SWNjoA Ay M 001 aBeyoN
-2~ alep sishjeuy mcmsono €4 :_ X3 004 1037 .cmEEumEm_
\ &l-lo o\ q 1snQ=Q iiv=v) adk| ejdweg ! )
A/? A.A Aq pazfjeuy .G 9 lon- +00-y ™M Jequiny gydureg <m% £N uonsaps IS sweu Xiojeroge )
/
WnoY sunjonns sojseqsy wW3g £199-G5£-904 euoyd ¥7I8GGE904 Xe4

101 Alag

NOILVOILSIANI ALIS

JoLYI¥INT 3

8 NOI93Y vd3sn

66LL-€190E VO 'sueyiy

Py uo

nels ebeao0n

UOISIAIG S801AI8S |BJURWILCANL T

¥d3's'n
Keio wyp

wmy



