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ATC ASSOCIATES INC. TEA! ANALYSIS

Operator.Lab Sample Nc mm

.er Area0 4

Dijk Nc.Lnscrumenc
'Zcmrner.ramm

mm30 kVAcc. Voltage

EDSLength I.D. of StructureStructure TypeGO. J (Nonasb.
c ImNo Coord. Nonasb. 'Ambig./NDj Elements)F B

J

Totals

Chrysotile

Amphibole

Ambiguous

[ Non-asbestosi

CITY_21MC100_002849246

NYC-WTC_000209888

lusjeet to
svaminatian

M= Matrix
NSD= No Structure* Detected

<IOX particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaque areas_____________________________

amphiboles
Amosite

Crocidolite

Unused pardon
or niter
Avoided portion
or niter
(2mm wide)

Grid acceptance:!
<50% undiasolved

structure
No.

B= Bundle (>3 fibers <t fiber diameter apart)
C= Cluster (>3 intersections)

gSmm filter

- atoppini Rules: '

■i “ mm

leer Tv-oe MC3

4 "21 Scr-c

EM IC CxL
(GO; Area

Grid 1.D

containing samples)

Struck = > Q.Sum & > 5:1 Aspect Ratio

Ns Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.
Por ehryootlle: O.TUnm spacing for (020) raflectlons,
Q.SSnna spacing for ths layer Una repeat, streaking
of (IIQ) and (130) reflections.
For amphiboiea: O.d3nm layer line repeat, and approx.
3.3 ratio of non-tvinnad layer Une spot spacing to
layer line repeat distance (O.dOnm).

> Check diffraction for asbestos
structures up to TOs/rfim (Ist 4)

filter, overlapped or folcied

/= EOS spectrum conforming to laboratory
Identification criteria observed.

F= Single Fiber (1-3 intersections = 1-3 fibers)

Screen Magnificacion -c,4C0X

No. GO cc oe .Analyzed

I I '

I I I
Identify all structures uaing EDS

I I
store all unrepeated spectra

iLent 3pl. No.

(LJ______________L_
Photo No. (from I in 5 asbestos-

I I
i i

M SumT I

L;\DATA\PWVATE\MIKEC\CA00'TEMa 9,-'22/98

>50 i/G.O. or in 1st 4 G.O.
.Anthophyllite j t

Tremolite j ,, , , . ,Actinolite ' Non-Identified

<°5 urn i ichrys.i Amphibole

I I !

F B C
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ATC ASSOCIATES INC. TEM ANALYSIS
; -'26/0:LJiS GROUP it

mmLab Sampxe No.

Disk Nc.d :.D.EM L-j ORXInstrument -
3LI24 mm^2 Comments.

Struct4 3 ■ mm3G kV

EDSLength I.D. of StructureStructure TypeGO. N or

BIc ImNo, Coord. F

3

J

T

I I
lLPhoto No. (from 1 in 5 asbestos— Store ail unrepeated spectra

Totals

Chrysotile

Amphibole

AmbiguousAMPH180LES I

25mm filLar

----------- - Stappinc Ruieai

L\DATA\PR|VATE\b(IKBC\CAD0\rE«3 fl/2Z/OB

CITY_21MC100_002849247

NYC-WTC_000209889

<10% particulate coverage >50X coverage
at least SO unfolded or overlapped grid squares
<SX holes or opaque areas

>0.5 um
< 5 um

M= Matrix
.MSD= Na Structures Detected

-Unused porUon
of niter

-Avoided portion
of niter
(2mm wide)

---------- .-------------- J (Nonasb.
Nonasb. iAmbig./ND Elements)

structure
No.

Grid acceptance:!
<S0X undisaolvea

q c P

3= Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster 1>3 Intersectlana)

>50 i/G.O. ar in lai 4 G.Q.

No. GC co oe Analyzed

loer T-zcs

Acc. Vol-age

(GG; Area

containing aampiea)

Struct, s > 0.5um > 5:1 Aspect Ratio

N= Not Observed (EOS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For ehiTBoUls: a.73nm apacins for (020) reflecUons,
O.S3nm ipscing for the layer line repeat. atreaViof
of (110) and (130) reflecUons.
For amphiboles: Q.S3nm layer Une repeat, and approx.
3.5 ratio of non-lvtnned layer line spot apacini la
layer line repeat distance (0.53nm).

\X= SOS spectrum conforming to laboratory
identification criteria observed.

P» Single Fiber (1-3 intersections = 1-3 fibers)

Screen Magniixcazion 15.40QX

; Check diffraction for asbestos
structures up to 70s/i?im (1st 4)

filter, overlapped or folded

» 5um jchrys.! Amphibole

Clienc Spl. Nc Filzer Area 355 mrr

; Amosite i
j Crocidolite • Non —asbestos
I Anthophyllite :
I Tremolite I , 1

Actinolite i Non-Identified j

M > Sum
I

I
Identify all structures using EDS

,, . PorUon of niter
j aubjael to
(I ' axsminaUon y

lj.i

F B C
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ATC ASSOCIATES INC. TEM ANALYSIS
GRCUP -■

Operacor

Q6

LC ■ .0 Disk Nc.EM LC ORX

Comments

i 4 . 721 Struc3 0 kv

EDSLength I.D. of StructureStructure TypeGO. N

No Coord. F B C M Nonasb.

41? a
2^

7

A

I -JIdentify all atructurea uBtng EDS Check diffraction for asbestos Store all unrepeated spectra
(lit 4)Gric acceptance:!

<50X undisaolvea filter, overlapped or folded Totals
F

Chrysotile

Amphibole

Ambiguous

.Non-asbestos i25mm fltlar

4 G.O.

U\ DATA\ PRIVATE\ MIKEC\CADOVE M2 9/22/93

CITY_21MC100_002849248

NYC-WTC_000209890

<IOX particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<SX holes or ooaque areas

B= Bundle (>3 fibers <1 fiber diameter apart)
G= Cluster (>3 intersections)

J

•Unused portion
of niter

‘Avoided portion
of filler
{2mm wide)

47^

SLopptnc Ruiee:
>50 «/C.O. or in Isl

Photo No. (from I in 5 asbestos-
containing samples)

AMPHIBOLES
Amosite

Crocidolite

: (Nonasb.
Ambig./NDl Elements)

Structure
No.

reer Magni iicacion 1.3,4 JQX

r .Area 3 3 5 nin

Lao Sample No

Acs. Voltage Nc. GO co be Anal/;

iGOi Area

/= EDS spectrum conforming to laboratory
identification criteria observed.

F= Single Fiber (1-2 intersections = 1-3 fibers)

Struct. = > 0.3um <Sc > 5:1 Aspect Ratio

N= Not Observed (EDS spectrum or dlffrscUon pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For ehryaotiis: 0.73nm sBacing for (020) ranoetions.
O.Sanm spacing for the layer Une repeat, strcakini
of (110) and (130] reflections.
For amphiboles: O.dSnm layer Une
3.5 ratio of nen-tvinned layer Une
layer line repeat diatanca (O.SSnm).

ELlGer T'/oe MCE

: nscrumenc E 2

M= Matrix
HSOs No Structures Detected

I I

atructurea up to 7Qa/i?irr

I
I i
i !

I

Client Spi- Nc.

B C M > Sum

! -Anthophyllite j 1

' Non-Identified !

CorsDG. 70 70 3 •'mm

<°5 um ! 'Chrys.i Amphibole
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ATC ASSOCIATES INC. TEM ANALYSIS
Coeraccr

F i. - Cc

Grid :.D Disk, No.

Comments

ACC. Voicage 8 0 kV Icrscd Tim

EDSstructure Type f I.D. of StructureLength N orGO.
Coord.No SumF B C

<2c<S;-p
7 .r>'‘

Photo No. (from 1 tn 5 asbestos-

Totals

Chrysotile

Amphibole

Ambiguous! AMPHIBOLES I

CITY_21MC100_002849249

NYC-WTC_000209891

Amosite
Crocidolite

InusMi portion
or niter

'Avoided portion
or niter
{2mm wide)

------------------- :--------------------------------- i (Nonasb.
Amphibole I Nonasb. iAmbig./NDi Elements)

Structure
No.

1 1
store alt unrepeated spectra

}8 £ mm 2

vg 4^

LAE GROUP 5"S?

Screen Magnificacion 1c,4 GQX
Instrument: I.D. EM 13 CRX

containing samples)
Struct. = > O.Sum k > 5:1 Aspect Ratio
N= Not Observed (EDS spectrum or difFrsetion pattern)

Positive diffraction pattern properties coafarminf
to laboratory Identification criteria observed.
For ehrysoUle: 0.73nm spannc for (020) reneettona.
O.AOnra ipaclnc for ths layer Une repeat, streaklnc
of (110) and (laO) renscUona.
Fer ampbibeles: O.S3nm layer Une repeat, and approx.
3.3 ratio of non-twinaed layer Une spot spaeinc to
layer Uns repeat distance (O.S3nm).

EDS spectrum conforming to laboratory
identification criteria observed.

Fa Single Fiber (1-3 intersections = 1-3 fibers)

NO. GO CO be .Analyzee _6

Client Sol. No. C

I
Non-asbestos!a= Bundle (>3 fibers <1 fiber diameter apart) ______________ ZStnm Miter

Si «”nx'' ; SU.pp.n, !lu.» ,

NSDs No Structures Detected i

Identify all structures uaing EDS Check diffraction for asbestos
[Grid acceptance;! __ structures up to TOs/t^im (I a t 4)
<50X undiaaotved filter, overlapped or folded
<10% particulate coverage >S0X coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

FiLtier Type MCE 2£ mm

I
Chrys.!

721 Scruc-

j »0.5 urn
M <5 um

i

B C M > Sum

(GO) Arsa C 01124 mm

Lab Sample No. 62512

! AnLhoptiyllite (
i TremoJiLe ! ,, ,

Actinolite i Non-Identified

Portion of filter
subject to

examination /

UX 0ATA\ PH!VATE\ H1KEC\ CAOOXTEMn 8/22/88

F r
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ATC ASSOCIATES INC. TEM ANALYSIS
LA3 GROUP C

Opera-,

Grid 1,0Inscrumenr. ;.o. EM 10 CRX Disk No.

0.01124 mm"2 CcmmeniLs

CcrscdAcc . Volcage 8C kV 4 mn'

LengthStructure Type

F B C M > Sum Ambig./ND

o<-

J

/rz

Store all unrepeated spectra
(in 4)

Totals
F B

Chrysotile I

2amm at Ur

CITY_21MC100_002849250

NYC-WTC_000209892

<10% particulate coveraje >60% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or ooaque areas

'Unused portion
of filter
kvoided portion
of filter
(3mm wide)

structure
No.

i EDS
(Nonasb.
Elements)

Grid acceptance:!
<50% undiasolveo

GO.
NoJ Coord.

AMPHIBOLES
AmoaiLe

Crocidolite

(GO; Area

cer .Area 3 35 mm

structures up to 70s/i?im
Tnteri^overTappe^o^ToTSe^™™

Screen Maanifrcacxcn lb.400X

Amphibole I

■| Ambiguous j

; .Non-asbestos|

I.D. of Structure
Chrys.i Amphibole \ Nonasb.

i .Anthophyllite I r
I Tremolite j „ , ,Actinolite Non-ldentified j

ParUon of filler \
■ubject to ' I

axaminalion j

\ /

Nc. GC HO ce Analyzed _6

containing samples)
Struct. = > O.Sum Jt > 5:1 Aspect Ratio
Nis Mol Observed (CDS spectrum or dlffracLion pattern)

'= Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For ehrysotiis: O.TSnm spactn< for (020) rensetions.
O.SOnm spacing for the layer Une repeat, itreaking
of (110) and (130) rerteeUona.
For amphiboles: 9.93nm layer Une repeat, and approx.
3.3 ratio of non-twinned layer line spot spacing to
layer line repeat distance (0.33nm).

> COS apectrum conforming to laboratory
identification criteria obaerved.

F= Single Fiber (1-3 interaectiona = 1-3 flbera)

Photo No. (from 1 in S asbestos- Identify all structures using EDS

Client SpL. Ng. 03

C M > Sum

I

B= Bundle (>3 fibers <1 fiber diameter apart)
C= Clustar (>3 intersections) lo,...*— a..,__
M= Matrix ----------- 1 Stopping Rules: --------
NSDs No SLruclurea OetecUd ’/O-O-

L;\DATA\PRIVATE\MIKZC\CADD^E«3 3/22/88

r Type MCE 2 ;nm

^0.5 um
< 5 um

!

I
I

Check diffraction for asbestos

Lab Sample Me 6251-



NYC 9/11 Public Portal Document

ATC ASSOCIATES INC. TEM ANALYSIS
LAB S'CUP 4- ; 0/26 '01

rilcer Area
□l3k No.Grid

'.-Oinmer.C smm

Length I.D. of StructureStructure TypeGO.
Nonasb. lAmbig./NOi Elements)No Coord. » Sum AmphiboleF B C M Chrys.

-3^
Z-
3

j'

I

Check diffraction for aabeatoa
(let 4)

fitter, overlapped or folded Totals
F

ChrysotileFor chryaoLlIa: Q.73nm ii
for the

Amphibole

Ambiguous

Non-asbestos25mm niter

n>50 i/G.O. or in 1st 4 G.Q.
Non-Identified

k\ DATA\PRIVATE\ MI KEC\ CADO'3‘EM3 9/22/90

CITY_21MC100_002849251

NYC-WTC_000209893

^0.5 urn
< 5 um

■Unuaed poruon
of niter

'Avoided portion
of niter
(2mm wide)PorUon of filter

subject to
examinsUan

Ms Matrix
NSD= No Structures Detected

containing samples)
Struct = > Q.Sum <k > 5:1 Aspect Ratio
N= Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.

3.5 ratio of non-lwinned layer line spot apacinc to
layer Une repeat distance (Q.53nm).

vZ- CDS spectrum conforming to laboratory
idenUrication criteria observed.

Ps single Fiber (1-3 interaectlona s 1-3 fibers)

30) reflections.
0.53nm layer Una repeat, and approx.

) 3 6 rnn (

'-f .<? c-

j AMPHIBOLES
Amosite

! Crocidolite
Anthophyllite

Tremolite
Actinolite

Structure
No.

0.33nm spacing
of (110) and (i:
For amphtbolaa:

3s Bundle (>3 fibers <l fiber diameter apart)
C= Cluster i>3 IntenecUons) 

ipaeing for (020) rsflactioni,
layer Une repeat, streaking

structures up to 709/i5»m

------------- ; (Nonasb.

Grid acceptance:!
<50X undisaolved

Nc. GC "c ce Ana

J stopping Rules:

Ciienc SpL. Nc.

i I
Store all unrepeated spectra

(GOl Area

In
Identify all structurea using EDS

Ler T;zpe MCE 2 5 mm

Acc. Volcace

Inscrumenc EM 13 GR2<

race nc 72 s.'mm

(U___ !____ __
Photo No. (from I in 5 asbestos-

Las Sample Mo. c25

Screen Magni 5icacion IS .. 4*}OX

B C M > SumJ

<10X particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas
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ATC ASSOCIATES INC. TEM ANALYSIS
LAS

opera'mm

A- Drek No.:. c
Commer.iLSmrr.'

ZorsodNo co ce Anai mmACC. Volcagc

EDSLength I.D. of StructureStructure Type

fTbTc ^0.3 um (
< 5 um INo, M

I I
2.
3

J-
<2^

Photo No. (from I Check diffraction for asbeatoa
(Let 4)

Totals

Chrysotile

Amphiboleh
AmbiguousAMPHIBOLES

25mm filter

CITY_21MC100_002849252

NYC-WTC_000209894

C- Cluater i>3 interaectiona)
H= Matrix
N3D= No Structure* Detected

-Unuaad porUen
of rater

-Arotdcd portion
or rater
(Zmm wide)

___ Steppinc Huie*; --------
>50 ■/C.O, or in l«i 4 3.0.

GO.
Coord.

Structure
No.

Grid acceptance: i
<50% undiaaolved

Screen Magnif icacLor. 16.4CQX

riicar Area 385 mm

structures up to 70a/ij<!

Mier, overlapped or folded

, (Nonasb.
» Sum iChrys.j Amphibole I Nonasb. jAmbig./ND Elements)

z'- £03 (pectruni conforminc to laboratory
identification criteria observed.

F*= Single Fiber (1-3 interaectiona = 1-3 fibers)
9= Sundle {>3 fibers <1 fiber diameter apart)

N or

Clienc SpL. No.

(GO: Area

containing samples]

Struct. = > Q.Sum Se > 5:1 Aspect Ratio

Not Observed (COS spectrum or diffraction pattern)

'= Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chrysotilr. a.73nm ineeing for (OZO) rsnecUona.
O.SSnm spacing for the layer Une repeat, ttraeking
of (UO) and (130) reflecUona.
For amphiboles: Q.53nm layer Une repeat, and approx.
3.3 ratio of non-tvlnned layer Une spot spacing to
layer line repeal distance (O.53nm).

SC kv

<l6x particulate coverage >50% coverage
at (east 20 unfolded or overlapped grid squares
<3% holes or opaque areas

.Amoaite | f
Crocidolite ; Non — asbestosi

! Anthophyllite
' .'<on-IdenLified !

! I

__________ ______ I______
in 5 asbestos- Identify all structures using EDS

I.nstrumenc I.D. SM 13 'TRY

i !

Lab Sample Nc 6-515

B C M Sum

; Portion of niter
subjeeL to

examination

-------------- -------------- i
_______I______ IJ
store all unrepeated spectra—

Fn

■i^\QATA\?RlVAT£\MlKEC\CADD\XEM3 9/22/98
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ATC ASSOCIATES INC. TEM ANALYSIS
LA2 ORCC? ? 2 5 / 01

Opersc

Disk No.Inscrumenc

Comments
3 0 kV S-r-,Volcage 4 5 ■ Tr

structureT’T' Length I.D. of StructureGO.
fTbNo.No Coord. Sum

J
—

(IH 4)

Totals
F

Chrysotile

Amphibole
//

AmbiguousAMPHIBOLES

2Smm niUr

U\DATA\PRIVATE\M1KEC\CADD'5'EM3 9/22/98

CITY_21MC100_002849253

NYC-WTC_000209895

<10X particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<5X holes, or opaque areas

F= Single Fiber (i-3 IntersecUons = 1-3 fibers)
8= Bundle f>3 fibers <1 fiber diameter apart)
C= Cluster (>3 intersecLions)
M= Matrix
NSD= Na Structures Detected

■Unused portion
af niter

-Avoided portion
of niter
ISmm side)

3^7

Grid acceptance:!
<S0X undiasolveo

Stapping Rules: >-------
1 >50 a/C.O. or in tat 4 C.O.

iccP

SM 10 CRX

c Im
I

Lac Sample Me.

i EDS
--------- ----------------------- j---------------- ,---------------- ? (Nonasb.
Chrys.i Amphibole I Nonasb. Ambig./NPj Elements)>0.5 um i

< 5 um

containing samples)
Struct. 3 > 0.3um de > 3:1 Aspect Ratio

N= Not Observed (EDS spectrum or diffraction pattern)
y'- Positive diffraction pattern properties conforming

to laboratory identification criteria observed.
For ehrysotlle: 0.73nm aoeeing for (020) renecUona.
a.53nni apaeing ter the layer Une repeat, atreabinc
of (HO) and (130) refleeUons.
Por amphiboiea; O.S3nm layer line repeat, and approx.
3.3 ratio of non-tvinned layer Une apoi spacing to
layer line repeat dlatanca (O.SSnm).

Area 3•£ S nirr?:
S ; D Y-

Nc. GO LG oe Ar.alL

I GO ' Area

xZ- EDS apectrum conforming to laboratory
identification criteria observed.

Cliar.c Spi Nc

1n
I I

structures uo to 703/i?im
filter, overlapped or folded

'-2124 Tim

/ / PorUon of filter
I subject to
H 'y BxamineUon

Amoaite (
Crocidolite 1 Non—asbestos

B C

i

Screen Macnx:ica-ion 2c 400X

L ! I N I i I i
Photo No. (from I in 5 asbestos- Identify ail structures using EDS

M >- Sum

i I
I

Check diffraction for asbestos

.Anthophyllite i

! Non-WenUfled

Store all unrepeated spectri
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ATC ASSOCIATES INC. TEM ANALYSIS
LAa

COperar-cxmm0

Grid I-D Disk Wo.Inscrumenc EM
24 mm^2Screen Magnxr Is . 4C0X Cornmer.cs

eo kV 5. mn ■' 2

Length I.D. of StructureStructure Type N or

No F B MC

>•
J'

I
Check diffraction for asbeatoa

(l«t 4)

Totals
F

Chrysotile
Portion of filler I ! Amphibole

/z?
Ambiguous

CITY_21MC100_002849254

NYC-WTC_000209896

■ ublBCL to
examination

>0.5 um
< 5 um

-Unuaed portion
of niter

‘Avoided portion
af niter
[2mm widel

GO.
Coord.

EDS
(Nonasb.Structure

No.

Filler Type MCE

130^ a^rea

Client Spl. Nc.

ftcc, Veitage No. GC to be A.".al'

Store all unrepeaLed spectra—

AMPHIBOLES
■AmoaiLe

Crocidolite ; Non—asbestos I
■Anthophyllite I t

Lat Semple

Grid acceptance: I structures up to 70a/f?im
<50% undisBolvea filler, overlapped or folded
<IOX particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas M > Sum

I

» Sum IChrys.j Amphibole ) Nonasb.

Photo No. (from 1 in 5 asbeatoa- Identify all atructurea using EDS
containing aamples)

Struct. = > 0.5um ik > 5:1 Aspect Ratto

N= Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chrysotile: 0.73nm ssacing for (02Q) roflectiona.
O.Sanm (pacing for the layer Une repeat, ilrsaking
of (110) and (130) refleeUona. /
For amphiboles: 0.33nm layer Une repeat, and approx.//
3.3 ratio of non-tvinned layer Une spot (pacing to U
layer Une repeat distance (O.SSnm). Ij

>Yer Area 2 95 mm'

I !

Ambig./ND Elements)
I

B C

= EDS spectrum conforming to laboratory
identification criteria obeerved.

Ps Single Fiber (1-3 interaecUcni = 1-3 fibers)
Bss Bundle f>3 fibers <1 fiber diameter apart) 25mm niter
C= Cluster (>3 intersections) i
M= Matrix ----------- ' S^PP«"< -----------
NS0= No Structures Detected s/C-O. or in let 4 C.3.

L;\DaTA\PRIVATE\«IKKC\CADDVTEM3 9/22/98

4.721 Struci. Corsed

i^lnSuu Non-Identified [
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ATC ASSOCIATES INC. TEM ANALYSIS
.6 'T.

Disk No.

Comme;Tim'

3 ■' T.T * 2■rsDdSC roc8 0 kVAco. Voltage

Length I.D. of StructureStructure Type N orGO.
C IMNo Coord. Nonasb. lAmbig./NDSum jChrys. AmphiboleFi B

J'

JjIdentify all structures uaing SDS
(lit 4)Grid acceptance:!

<S0X undiaaolved Totals

Amphibole

Ambiguous

aStnni niUr

; Non-Identified ;
u\3ATA\.’RIVATE\MIKEC\CADD>3'EM3 9/32/2B

CITY_21MC100_002849255

NYC-WTC_000209897

—SUipptnc Rules: 
i >30 i/C.Q. or in lai 4 G.O.

C= Cluster (>3 interaectiens)
Ms Matrix
NSD= So Structures Detected

Unused portion
of niter

■Avoided portion
of niter
{2mm wide)

.XMPHIBOLES
Amosite

Crocidolite
Anthophyllite

Tremolite
' Actinolite

EDS
(Nonasb.
Elements)

<10X particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas

structure
No.

-.7!

Portion of niter
bject la
minetion

^0.5 um
< 5 um

structures up to 70a/i^m
niter, o^rlapped or foidei

;GC! Area

Struct. = > 0.5um It > 5:1 Aspect Ratio

N= Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chrysotile: 0.73nm spacing for (020) rsnoeUons.
0.33nm spacing for the layer line repeat, itreaiuni
of (110) and (130) reneeUona.
For smpblboies: O.SSnm layer line repeat, and apprea.
3.3 ratio of nan-twinned layer line spot spacing to
layer line repeat distance (0.33nm).

v/= EOS (pectrum conforming to laboratory
identification criLeria observed.

Fa Single Fiber (1-3 intersections a 1-3 fibers)
9= Bundle (>3 fibers <1 fiber diameter apart)

Inscrumenc Z.D EM

I

' Non-asbestosi

DA2 GROU? 4

(i I ; I
""Photo No. (from I in 5 aabestoa-

containing samples)

No. GO so be AnaL>

I i
Check diffraction for aabestoa

1
store all unrepeated spectra

Screen Magnicxcation 15,400/

r TNxe MCE 2 5 'n7

Filler .Area 385 ~.n'l
Grid I.D. Y'6

i I
I '

B C M > SumTH

lac imincie Me 5 2 51'?

lenc So2. No.

F
I

Chrysotile

! I S
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ATC ASSOCIATES INC. TEM ANALYSIS
GROUP #

er T:/pe MCELab Sampis Mo. mm Operas-.

Inscrumerc I Orsk Nc

Commencs

9 0 kv ^21 Ssr-j

Structure Type; Length I.D. of StructureGO.
Chrys.i AmphiboleNo Coord. F SumB C

=2.3

J"

6-

Photo No. (from 1 in 5 aibeatos- Store all unrepeated spectra
(lat 4)

Totals

23mm fillar

0/22/98

CITY_21MC100_002849256

NYC-WTC_000209898

-Unuaad porUan
Qf niter

'Avoided portion
ar niter
(2mm vtde)

23

Structure
No.

3= Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster (>3 intersections)

I ^0.5 um
M ! <5 um

c - 0 S mm

AMPHIBOLES !
Amosite

Crocidolite

Amphibole i
r

Ambiguous j

Acc. Voltage

containing samples)
Struct = > O.Sum it > 5:1 Aspect Ratio
N= Not Observed (SOS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification enteria observed.
For chrysotile: 0.73nm inaeinc far (020) rsnscLlana.
O.SOnm spacing for the layer line repeat, streaking
of (HO) and (100) reflecUons.
For amphiboles: O.OOnm layer Une repeat, and approx.
3.3 ratio of non-twinned layer Une spot spacing lo
layer line repeat disunce ^0.33nm).

EDS spectrum conforming Io laboratory
Identification criteria observed.

P= Single Fiber (1-3 intersections = 1-3 fibers)

I i
i

Grid acceptance; I structures up to TOs/t^m
<50X undiaaolvea filter, overlapped or folded
<10X particulate coverage >S0X coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaque areas

M= Matrix
NSD= So Structures Detected

1.;\DATA\PR1VATE\MIXHC\CADO\TEM3

N" . GC co be Anai'/oed

-------------- 1---------------- 1 (Nonasb.
Nonasb. !Ambig./NDi Elements)

i ! i I
identify all structures using EDS

Fiicer Area 385 mm"
Gr.d I.D ' IC

! i

.ent Sei. Me

Slopping Rules: --------
>30 t/C.O. or in 1st 4 3.0.

of filter
subject to I

aiAmlnation / i

Screen Magniticarror. 16 40OX

EM CRX

M > Sum

[
Check diffraction for aabcatoa

F
Chrysotile j

B C

Non-asbeatosI
Anthophyllite 1

Tremolite i ,, , . .....
Actinolite ! Non-ldenlified j

(GC! Arsa T . 01124 mm,'
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ATC ASSOCIATES INC. TEM ANALYSIS
.3 GROUP 4

FiI:

15
Disk No

Corr.mer.C3
Cor St'90 kV

EDSLength I.D. of Structurestructure TypeGO.
No Coord. C M SumF B

^0
2
<7

r
-—

i i I
Check diffraction for asbestos Store all unrepeated spectraIdentify all structures ustng EDS

(l«t 4)
Totals

F

Chrysotile [

Amphibole j

AmbiguousAMPHIBOLES
1-3 liber.)

25mm fllLar

L;\DATA\PRIVATE\Ml«C\CA0D'TEM3 9/22/9Q

CITY_21MC100_002849257

NYC-WTC_000209899

U» Matrix
NSD= So Structures Detected

B= Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster (>3 intersections) 

identification criteria observed.

F= Sinfie Fiber (1-3 intersections

■Unused portion
af niter

'Avoided portion
of niter
(Zmm side)

J aujpplin Sulc: I------
I >50 >/G.a. or in 1st 4 G.O.

Grid acceptance: 1
<S0X undiasolvea

Screen Magniiicacion 1.5 , 4OOX

structures up to 70a/i?im
filter, overlapped or folded

structure
No.

<10% particulate coverage >50/5 coverage
at least 20 unfolded or overlapped grid squares
<SX holes or ooaque areas

---------- !---------------------- 1---------------- 1----------------(Nonasb.
Chrys.i Amphibole | Nonasb. lAmbig./ND Elements)

Nc. GO be Analyzed

containing samples)

Struct- = > 0.5um & > 5:1 Aspect Ratio

N- Not Observed (EDS spectrum or dlffracUon pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
Por ebrysotlls: 0.73nm ssaetng for (020) rsnocUons.
9.53nin spacing for ths layer line repeat, streaaing
of (110) and (130) renecUons.
Par amphiboles: Q.S3nm layer Une repeat, and approx.
3.5 ratio of non-twinned layer Une spot spacing to
layer Uns repeat distance (Q.SSnm).

CDS spectrum conforming to laboratory

Acc. Voltage

Inscrurnenc I.D.

•pe MCD 2 5 mm

DM IC

sub)sct to I I
1 examination )

FiCcer Arsa 3-9 □ nm"

Grxd : G.

M > Sum

C_ient Spi. No

B C

(GO; Aroi AJikiOi—ESlLi

>0.3 um [
< 5 um I

! Amosite |
Crocidolite j Non —asbestos

Anthophyllite

(J____ i_____ I__
Photo No. (from 1 in S aabeatoa-
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ATC ASSOCIATES INC. TEM ANALYSIS
LAB GECUP 4 □

F-I12522 '-per

L5

Nc“rumenc
Arsa Centmen•nrr

Meicage ao kv T"

Length I.D. of Structurestructure Type N or

B C MF

2?

i II
Check diffraction for aabestos

(l»t 4)Grid accepuince:l
<50% undjasolvea Totals

F

Chrysotile

.4mphibole

Ambiguous j; AMPHIBOLES ;

25mm Httar

CITY_21MC100_002849258

NYC-WTC_000209900

<10% particulate coverage >50% coverage
at leaat 20 unfolded or overlapped grid squares

fjoiea or opaque areas

: EDS
1 (Nonasb.Structure

No.

sLructurea up to 70a/i?im
filler, overlapped or folded

GO.
NoJ Coord.

-Unused porUon
sr niter

-Avoided portion
of niter
(2mm Wide)I an V 'I axaminstioa In

Amosite ! f
’ Crocidolite [ Non —asbestos I
1 Anthophyllite ! i-

■Nonasb. lAmbig./NDI Elements)
( I

containing samples)

Struct- = > O.Sum Ac > 5:1 Aspect Ratio

N= Not Observed (EOS apectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identiflcaUon criteria abaerved.
For chrysotile: 0.73nm apaeinc for (020) reneeUona,
0.53nm speetng for the layer line repeat, streaking
of (iiO) and (130) reflections.
For amphiboles: 0.93nm layer line repeat, and approx.
3.5 ratio of non-* twinned layer Une spot spacing to
layer line repeat distance (O.sanm).

>/= EDS spectrum conforming to laboratory
identification criteria observed.

pa Single Fiber (1-3 intersections = 1-3 fibera)

M > Sum

1

Lac oAinplA .Me.

3 ? S 'nm ' :

Photo No. (from 1 in 5 asbestos- Identify all structures using EDS
J_____ !_____J)
Store all unrepeated spectra--'

B C

MCx. 2 5 '•nm

L\0ATA\PRIVATE\MIKKC\CADD\TEM3 fl/22/98

TrsmoliLe i k, - > x • e- u I

Aclinolile : Non-Identified !

Ba Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster (>□ intersections) „ .
M= Matrix -----------  Stooping .'luieas --------
NSD= Mo SLrucluroi Odcclod -/“ d. or in l.t 4 0.0.

CLie’-TC SpL . No

! I

Sore-in Magni f roar ion 15 4C0X

<°S urn* ' ichrys.i Amphibole
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ATC ASSOCIATES INC. TEM ANALYSIS
GECU? 5 2 € •' C :

Lac Sample Nc. mm

Fl

Disk Nc.GridInscrumenc I.G. EMLOG^
Commencs400X mm

s mrr'LSin Sir sect4

Length I.D. of StructureGO.
No, Coord.

J

R ; I

store all unrepeated spectra
(l«l 4)

Totals

Chrysotile

Amphibole

AmbiguousAMPHIBOLES J
25mm filter

CITY_21MC100_002849259

NYC-WTC_000209901

Slruclure Type!

f! Bic Im
vy

-Unused portion
of niter

'Avotded portion
of niter
(2mm wide)

EDS
1 (Nonasb.Structure

No.

atructurea up to 70a/t^n
tiller, overlappedS^ lolded

Grid acceptance:!
<S0X undiaaolved
<IOX particulate coverage >SOX coverage
at least 20 unfolded or overlapped grid squares
<5X holes or ooaoue areas

containing samples)

Struct = > 0.5um it > 5:1 Aspect Ratio

Ns Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.
Por ehrymtile: 0.73nm spacinc (020) ranecLiens.
0.53nRi spacing far the layer line repsaU streaiting
of (110) and (130) renecuona. .
For arapbiboies: a.53nm layer line repeat, and approx, j
3.5 ratio of non-t*lnned layer Une spot spacing to i
layer Une repeat distance (O.SSnm). \

SOS spectrum conforming to laboratory

r Area 39 5

8 0 kv

Check diffraction for asbestos

'GO! Area

GlLsnc Spl. Nc.

Acc. Voltage

I Irn
! I I

Nonasb. lAmbig./ND! Elements)

I J

Screen Magnxf icazio.n

M Sum

____
Photo No. (from 1 in 5 asbestoa-

Pertien of filter
suBiect La

examination y

No. GO co be .V.al>

H_______ _______
Identify all atructurea using EDS

c

(J p e r a c - L- .. L - i.

Amosite j
Crocidolite ( Non-asbestos

Anthophyllite i
Tremolite ,, .
Actinolite i Non-Identified

identification criteria observed.

F= Single Fiber (1-3 InlersecUona = 1-3 fibers)
9= Bundle >3 fibers <1 fiber diameter apart)
C- Cluster (>3 intersections) a , '
M= U.lrli ----------- .Sloppini Bule: --------
NSn= No Sliuclurc. Detected i ‘*4 < 0.0.

U\DAT*\PR1VATE\UIKBC\CAOD\TE1IO 0/22/38

F B

>0.5 um ~ Z ~ ~~
< 5 urn iChrys.! Amphibole
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62524 MCE 'nm

ClL

213k Nc.EM ::Instrutnenc
Conmen!Area mm'

i^Q kV Nc 4 mm'

[ EDS
■i (Nonasb.

Length I.D. of StructureStructure Type N orGO.
>0.5 um I
< 5 um iB IcNo Coord. Ambig./NDl Elements)F M Nonasb.

r

store all unrepealed spectra

Totals
F

Chrysotile

Amphibole

Ambiguous

2Smm filler

L\0ATA\PRIVATE\MJKBC\CAD0>qrSM3 9/22/98

CITY_21MC100_002849260

NYC-WTC_000209902

J

2= Cluster (>a intersecUona)
M= Matrix
NSO= No Structures □olecLea

.4MPHIB0L£S J
Amosite

■Unused portion
of niter

-Avoided portion
of niter
(2mm wide)

^2^

--------i stopping Huies: --------
>50 s/G.O. ar in 1st 4 G.O.

Structure
No.

I i I_______ !_______
Identify all structures uaing SDS

Cnd acceptance:!
<50X undissolvea
<I0X particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

in Magni^-cacion 15,4OOX

J Check diffraction for asbestos
structures up to 7pa/i^m (Ist 4)

filter, overlapped or—tolded

u______
Photo No- (from 1 in 5 asbestos-

> Sum iChrys.l Amphibole

I j

i
i
I I

er Are?. 3 9 r ■Tiir * 

. :.D

Lao Sample No

M > Sum

V-P # :

ACC Vcicage

Scl No

! i

B C
1
i

containing sampteal
Struct. = > O.Sum k > 5:1 Aspect Ratio
Ns Not Observed (EOS spectrum or diffrsctlon pattern)

Positive diffraction pattern properties conforming
to laboratory identldeatlon criteria observed.
For chryaoUla: O.Tdam spacing (or (020) rsflsctions.
0.23nm spacing for the layer line repeat, streaking
of (110) and (130) reneeuena.
For amphiboles: O.dSnm layer line repeat, and approx.
3.3 ratio of non-Lwinned layer Une spot spacing to
layer Une repeat distance (0.53nm|.

EDS spectrum conforming to laboratory
identification criteria observed.

Rs Single Fiber (1-3 intersections = 1-3 Tibera)
B= Bundle (>3 fibers <1 fiber diameter apart)

c* Ana3.72ed

Crocidolite ‘ Non-asbestos
1 .Anthophyllite ;

Ic!mom: ' Non-ldentified

Struct: - CorsDd
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ATC ASSOCIATES INC. TEM ANALYSIS
LAc GP.OV? 3 ?

C'D-sra

WkGrid IInscrutnenc I SM 10

1^.400X ConmencsScreen Magniii mm

crsrd 2 s'mrr."2Acc. VoLcags 3C r'jcc

s tr u c ture?inicturr'ypc N or (/Length I.D. of StructureGO.
IFB Chrys.! AmphiboleNo.No, Coord. C J. SumM

J

J

11

I

Identify all atruc^urea using £DS Check diffraction for asbeatos Store ail unrepeated spectra
(Ist 4)

Totals

Chrysotile

AMPHIBOLES

CITY_21MC100_002849261

NYC-WTC_000209903

M= Matrix
NSDs No Structure* Detected

-Unused portion
of niter

-Avoided porUon
Of niter
(2nim wide)

EDS
(Nonasb.
Elements)

___________ 25inni filter
sioppinc Rule*: i--------- -

Grid acceptance:!
<S0X undiaaolved

Nc. GO cc be Anal/'

Z® EDS ■pectrum conforming to laboratory
Identification criteria observed.

P'S Single Fiber (1-3 InteraecUona » I-□ fibers)
3= Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster (>3 intersections)

Ier Area 3S; mm'

^0.5 um
< 5 um

.Amphibole i
i

Ambiguous

>50 i/C.O, or in 1st 4 G.O.

Clrenc Spl. No

structures up to 70a/Am
filter, overlapped or folded

Lab Sample No

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

Nonasb. !Ambig./ND
i

Photo No. (from 1 in 5 asbestos-
containtng samples)

Struct. = > 0.5um Je > 5:1 Aspect Ratio

Ns Not Observed (BOS spectrum or diffraction pattern)
Positive diffraction pattern properties conforming
to laboratory idenUflcatton criteria observed.
Por ehrywoUie: 0.79nm spacing far (020) rcflaetienf.
O.SDnm spaetng for the layer line repeat, streaking
of (110) and (130) reflections.
Por amphiboles: 0.53nni layer line repeat, and approx.
3.S ratio of non-tvinned layer line spot spacing to
layer line repeat dlsunce (Q.S3nm).

Portion of filter
N : subject toIL—

I i i

B C M > 5um

L;\DATA\PRIVATE\MIKEC\CADD\rEM3 9/22/9fl

cer Type MC2 25 mm

Amosite । f
C.’ocidohte , Non-asbestosi

! Anthophyllite ;
Tremolite ; .
Actinolite ' Non-IdenUfied i

F

i

(GO- Area 3



NYC 9/11 Public Portal Document

TEM ANALYSISATC ASSOCIATES INC.
■- Cl ■' 2

Lac LampLe Nc m.Ti

Y£6 aK NcInstrument:
CommentsmmArea

' 4.722Acc. Volcage SO kV -nr

I.D. of StructureLengthstructure Type j N orGO.

B IcNo. Coord. Ambig./NP! Elements)SumF M Nonasb.
/

7'2^^
7

I i♦
Check diffraction for asbestos Store all unrepeated spectra

(UI 4)

Totals
F

Chrysotile

Amphibole i

Ambiguous jAMPHIBOLES j

25mm filter

L\QATA\PRIVATE\MlKZC\CADD^TSa3 9/22/98

CITY_21MC100_002849262

NYC-WTC_000209904

^0.5 um
< 5 um

<10X particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

G= Cluster l>C intersections)
M= Matrix
NSDs: No Structures Detected

-Unused portion
of filter

-Avoided portion
of filter
(2mm wide)

SLoppinc Rules: :--------
>50 i/C.O. or in Isl 4 G.O.

u
I 1

EDS
j (Nonasb.Structure

No.

Grid acceptance:!
<50% undisaalved

Photo No. (from I in 5 asbestos-
containing samples)

I

reen Macnizicacion la.4OCX

No. GO so be Analyses

2Y 2? GRY

structures up to TOaZAin

filter,- overlapped or foldedStruck = > a.Sum it > 3:1 Aspect Ratio

Ns Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chryaotUe: Q.73nm spacing for (OZQ) rsflections,
0.53001 spacing for the layer line repesU strsabiog
of (110) and (130) ranecUons.
For amphiboles: O.SSnm layer Une repeat, and approx.
3.5 ratio of non-tvtnncd layer line spot ■paeing to
layer line repeat distance (O.SSnm).

EOS spectrum conforming to laboratory
identification criteria observed.

Fs Single Fiber (1-3 intersections = 1-3 fibers)
3= Bundle (>3 fibers <1 fiber diameter apart)

Nc . 27

5 ! !
Identify all structures using SDS

rer Are?. 285 rrm'

id I. D

Chrya.i Amphibole

B C M > Sum

i i

Amosite i
i Crocidolite i Non —asbestosi
i Anthophyllite • r

Zmoht: ' Non-Identified )

Portion of filter
subject to

examination
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ATC ASSOCIATES INC. TEM ANALYSIS
10'26.'

Filcer Area

id :.D. Disk, No.

IGO/ Area Gommer.cs
Nc. GO -o be Analyze: 5 mm'':5 0 kV

Length I.D. of Structurestructure TypeGO.
No Coord, F C M Sum Chrys. Ambig./NDB

/ zl-

J"

LI
store ail unrepeated spectra

Totals

Chrysotile

Amphibole

Ambiguous i1 AMPHIBOLES
-------------------- 1Amosite !

NSD= No Structure* Detected Non-ldenLified

CITY_21MC100_002849263

NYC-WTC_000209905

Tremolite
.Actinolite

^0.5 um
< 5 um

-Unuaed portion
or niter

■avoided poruon
or niter
(2mm wide)Portion of filter

aubject to
examination

structure
No.

Grid acceptance:!
<S0X undisaoived

(O_____ !_______ I___
Photo No. (from i in 5 aabestoa-

3.9 5 inm 2

>50 t/C.O. or in let 4 C.O.

! Crocidolite , Non—asbestosI
j Anthophyllite i

Amphibole j Nonaab.

•een Magnification 16 ,. 4OCX

EDS
(Nonasb.
Elements)!

I

containing samples)

Struct. = > O.Sum a > 3:1 Aspect Ratio

Ns Not Obaerved (EOS apectrum or diffraction pattern)

Positive diffraction pattern properties conforminc
to laboratory identification criteria observed.
For chrysotile: Q.73nm apaeini for (020) reneetiona.
0-53nm apaetnc far the layer line repeat, Btreakinf
of (110) and (130) reneeUena.
For amphibole*: Q.SOnm layer line repeat, and approx.
3.3 ratio of non-twinned layer Une spot spacing to
layer Una repeat distance (O.S3nm).

GROUP #: 5769

I !
Identify all structures uaing EDS

ACC. Voicage

zer Type M.C5 25 tut

<10X particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaque areas

J Check diffraction for asbeatoa
structures up to 70a/t?im (1st 4)

filter, overlapped or folcie^

Inacr-amenc :.D. E.M l: . GRX

Lal Sanipit Nc. 6252*

224 ■Tfr.'

:nc. 3?-. Nc

= SDS spectrum conforming to laboratory
Identification criteria observed.

r= Single Fiber (1-3 intersections s 1-3 fibers)
B= Bundis (>a fibers <1 fiber diameter apart) ______________ 25mm flltsr
C= Cluater >3 IntersecUona) ’ ___________ i
Ms Matrix ;----------- - 3topp»n« Huies: ----------- -

Cperac

L\DATA\PRIVaTE\MIKKC\CADDNPEM3 9/22/80

F B C M > Sum
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GROG?

•-'P':rirr

Fl-' Area
Disk NcGridInstrument: I. I 2M 10
Comments■:GO) Area mm

CorsodNo .Acc. Voltage SO kV

Length I.D. of StructureStructureTyi”
No.No Nonasb. !Ambig./ND Elements)> Sum Chrys.l AmphiboleF B C M

O

J

♦ I I
Check diffraction for asbestos Store ail unrepeated spectra

(Hl -I)

Totals
F

Chrysotile

Amphibole

Ambiguous

2Smin filtar

9/22/38

CITY_21MC100_002849264

NYC-WTC_000209906

^0.5 um
< 5 um

C= Cluster (>3 intersections)
«= Matrix
MSD= No Structures Detected

L\ DATA\ PRIVATK\ MI KEC\ CADDVEk3

■Unused portion
of filler

’Avoided portion
or filler
(2mm wide)

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<3% holes or opaque areas

GO.
Coord.

Portion of filter
subject to

essminaUon

EDS
(Nonasb.

Grid acceptance;!
<50% undisBolvea

, I 3Leppin< Huies; --------
>50 •/□.□. ar in Let 4 G.3.

AMPHIBOLES
Amosite

Crocidolite

3 ? "nm 2
Lab SarapLa No

Non—asbestos

N or

containing samples)

Struct. = > 0.5um it > 3:1 Aspect Ratio

N= Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.
For chrysotile: 0.73nm spacing for (020) reneetians.
0.53nn spacing for the layer line repeat, streaking
of (110) and (100) reflections.
For araphlboies: 0,33nm layer line repast, and approx.
3.3 ratio of non-twinned layer Une spot spacing to
layer Une repeat distance (O.SSnm).

Screen Magnrrrcacio.n Tn . 40QX

;e .YGZ

Client Sol. Me

i Anthophyllite I

■ Mon-Wenuned j

structures up to
filler averiapped or folded

Photo No. (from 1 in 5 asbestos- Identify all structures using EDS

B C VI > Sum

EDS spectrum conforming to laboratory
Identification cntcria observed.

F= Single Fiber (i-3 intersections = 1-3 fibers)
B= Bundle (>3 fibers <1 fiber diameter apart)
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ATC ASSOCIATES INC. TEM ANALYSIS
LA£ GROUP 4:

Opera-.;mn

Orsk NoGridZnstrumenc
Ar Commenc

Oorscd8 0 k7

structure Tn-1 Length I.D. of Structure N orGO.
» Sum ichrys.j AmphiboleNo. i Ei BNo Coord. Nonasb. lAmbig./ND Elements)C M

/

3
£

! I

Identify all atructures uaing SDS Check diffraction for aabealoa
(lit 4)

Totals.
B

Chrysotile

Amphibole

Ambiguous

Non-asbestos!25mm mUr

Anlhophyllile

L\ DATA\ PRIVATE\ MIKECX CADDMEMO 2/22/98

CITY_21MC100_002849265

NYC-WTC_000209907

k- Matrix
MSDs No Structurei Detected

COX particulate coverage >S0X coverage
at least 20 unfolded ar overlapped grid squares
<5X holes or opaque areas

AaVIPHIBCLSS
Amoaite

Crocidolite
J SlapptRg Rules: --------

! >50 i/G.O. or in lai 4 G.Q.

B- Bundle (>3 flben <1 fiber diameter apart]
C= Cluster (>3 intersections!

■nm 2

'Unused portion
af filler

-Avoided portion
of ruler
{2jnin wide)

structures up to TOs/t^m
biller, overlapped or folded

■M I'j GRX

Liter Area ’35

Grid acceptance:!
<50% undiaaolved

Lab Samcle Me

>0.5 um
< 5 um

EDS t
■ (Nonasb. [

No. GO cc be Anal/zed

containing samples)
Struct 3 > O.Sum Ie > 5:1 Aspect Ratio

Not Observed (EDS spectrum or diffraction pattern)
,^= Positive diffraction pattern properties conforming

to laboratory identification criteria observed.
Por ehryaotile: O.TSnm soacini for (020) raflections.
Q.&Snm spacing for the layer line repeat, stroaking
of (110) and (130) reneeUona.
Por amphiboles: O.SSnm layer line repeat, and approa.
3.3 ratio of non-twinned layer line spot spacing to
layer Una repeat distance (O.SSnm).

EOS spectrum conforming to laboratory
identification criteria observed.

F- Single Fiber (1-3 interaections = 1-3 fibers)

iYagnLiLcacLcn

Acc. Voibaye

(!___!________ ____
Photo No. (from i in 5 asbestos-

C M > Sum
— [

I it
Store all unrepeated spectra—*"

Client Sol .No

IcSu 1 Non-Identified |

F
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ATC ASSOCIATES INC. TEM ANALYSIS
Operaco:Lao Sample No 22530

ser Area

Disk No.Instrument rd

CommentsScreen Magnet

to be .Anal'zoNc . CorstdSC kv 'mm'

EDSLength I.D. of StructureStructure Type N orGO.
c ImNo Coord. Chrys.i AmphiboleFl B > 5um Nonasb. Ambig./ND

/

Z.

J'

I
Store all unrepealed spectraCheck diffraction for aabeatoB

(in 4)
Totals

F
Chrysotile

Amphibole

Ambiguousi AMPHIBOLES
1-3 Ilben)

i Non-asbestosI

CITY_21MC100_002849266

NYC-WTC_000209908

Amosite
Crocidolite

■ (Nonasb.
Elements)

= EDS ip«qtrum conforminc to laboratory
identiflcadan criteria obaerved.

<10X particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

Unused portion
ar filter

-Avoided porUon
of niter
(2min wide)

structure
No.

2 3 5 T.m' 2

Grid accepLance:!
<S0X undisaolvea

structures up to TOa/Am
filler, overlapped or folded

lent Spi. Nc.

- 2 4 mm

Single Fiber (1~3 Inu

Struct. = > O.Sum k > 5:1 Aspect Ratio

Ms Not Observed (EDS spectrum or diffraction pattern)
Positive diffraction pattern properties conforming
lo laboratory Identification criteria observed.
For ehrysoUle: 0.73nni spacing for (020) renscUons,
9.33nm spacing for the layer line repeat, atreabing
of (110) and (130) refleeUons.
Per amphiboles: O.S3nm layer Une repeat, and approx.
3.3 ratio of non-twinned layer Une spot apacing to
layer line repeat distance (Q.S3nm).

Anthophyllite j i
' Actmoilt: Non-ldentified i

Photo No. (from 1 in 5 asbi
containing samples)

ion 15.400X

Acz Volcage

(GO.: Area

Uji_____________
tos- Identify ail structures using SDS

as Bundle (>3 fibers <1 fiber diameter apart) ____________ZSmni fUlar
inlwwctlo..) ______ ^3o.pp.„, Rule.: --------- ,

MSD= Ho SUuclure. Detected »«

LA3 GROUP d- 57Gr

M > Sum

“er P/pe MCE 25 mm

B C

I I
i

i :

>0.5 um I
< 5 um !

L\DATA\PSIVATE\MIKZC\CADD'TEM3 9/22/08

...
ill'

// I PorUon 9t niter
I subject lo

11 ( examination
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ATC ASSOCIATES INC. TEM ANALYSIS
i ■

Sii-er 7 yr'T Oceracormm

Grid Disk Mo.

Comment3mm

Zorscd3 0 kV 721 S“r-c

Length I.D. of Structurestructure TypeGO.
No Coord. Nonasb. (Ambig./NDF B C M Sum Chrys. Amphibole

.2-

r'

I
Store all unrepeated spectra

Totals
<5X holes or ooaaue areas

Amphibole

Ambiguous ‘

Zamm flltar

L\OATA\PHIVATE\MIKBC\CADD\rEM3 3/22/90

CITY_21MC100_002849267

NYC-WTC_000209909

510.5 um
< 5 um

/= CDS ipectrum conforminc to laboratory
identification criteria observed.

F= Single Fiber (1-3 intenccUona = 1-3 fibers)
0= Bundle (>3 fibers <1 fiber diameter apart)

PorUon of filter
aubject to

examinaUon

C= Cluster l >3 intersecUona)
M= Matrix
NSD= Ho Structures Detected

InuseO oorUon
of filter

'Avoided portion
of filler
(Zmm wide)

filter, overlapped or folded
coverage >3OX coverage

EDS i
(Nonasb.
Elements)

——_ Slopping Huies: --------
, >30 i/G.D. or in Isl 4 Q.Q.

structure
No.

Grid acceptance:!,
<S0X andisaoivea
<10% particulate

Izer .^rea 33 5 mm'

Screen Maanxfxcatxon 15,400X

' .4.V(PHiaOL£S
Amosite j

Cracidoiiie । Non-asbestosI
.\nthophyllite ! p

Tremolite ! , , , .... j
.AcUnolite -Non-Identified I

-------- F
Chrysotile I

Acc. Voltage

go; .\rsa

Photo No. (from I In □ asbestos- Identify all structures using EDS

No. GO to be Ana

at least 20 unfolded or overlapped grid squares

Instrument I.D. EM 10 DRk

containing samples)
Struct = > 0.5um de > 5:1 Aspect Ratio
H= Not Observed (EOS spectrum or diffraction pattern)

Positive diffraction pa Item properties conforming
Lo laboratory identification criteria observed.
For chryaeUla: 0.73nm apaeinc for (QZO) rsflectiona.
3.33nfn spacing for ths layer Une repeat, alrealcinc
sf (110) and (130) refleeUons.
For amphibolaa: O.Mnm layer line repeat, and apprex.
3.3 ratio of non-twinned layer line spot spacing to
layer line repeat distance (O.Sanm).

Lao SamoDc Nc 62

s ■ mn

B C M > Sum

lenc. Nc. 25

Check diffraction for asbestos
structures up to TOs/ifim (1st 4)
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ATC ASSOCIATES INC. TEM ANALYSIS
LA3 C-RCtJF a • ?

F-lter AreaClienc

C-rid :,SInscrumenc I Disk Nc.

Comment 5mm

3 0 kVAcc. Voicage 3 ' mm

structure (Slruclure Type N orLength I.D. of Structure

s Fi BNo. c ImNo,

J'

Store ail unrepeated spectraIdentify all structures using EDS

Totals
F

Chrysotile

Non-asbestos!25mm filler

CITY_21MC100_002849268

NYC-WTC_000209910

Portion of filler
auOiBcl lo

examination

C= Clueler (>3 interxecUona)
M= Matrix
SSD= No Structures Delected

i AMPHIBOLSS
Amosite

Crocidolite

Inuaed portion
or filler

-Avoided portion
of filler
(2mm wide)

GO.
Coord.

<10X particulate coverage >S0X coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaque areas

EDS
i (Nonasb. !

, .—I Slopping Rules: —
I >50 i/C.O. or in 1st 4 C.O. >

Grid acceptance;!
<50S undiaaolvea

No. 2 6 / ~ inrn 2

^0.5 um
< 5 um

O X'P -

I Check diffraction for asbestos
structures up to TQs/^m (I a t 4)

filter, overlapped or folded

Filter Type MCE 25 mm

; AnLhaphyllite ; h
I Tremolite ' . x j !! AcUnoliU , Non-Identified 1

containing samples)
Struct. = > O.Sum k > 5:1 Aspect Ratio
Ns Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
lo laboratory Identification criteria observed.
Fer chrysotile: O.TDnm spacing for (020) rsfleeUons.
Q.53nm ipaoing for the layer line repeal, ilrsaktng
af (110) and (ISO) reflections.
For amphibolaa: 3,S3nm layer Una repeat, and approx.
3.5 ratio of non-lwlnned layer line spot spacing to
layer line repeat distance (0.53nm|.

v/a EDS spectrum conforming lo laboratory
identification criteria ebserved.

F:s Single Fiber (1-3 intersections = 1-3 fibers)
3s Bundle (>3 fibers <1 fiber diameter apart)

» bum Ichrys.i Amphibole

Lab Samp la Me

I GO’ .^rea

i ! ! H
Photo No. (from 1 in 5 asbestos-

B C M > Sum

Screen .MaaniiicaCLcn

L\DATA\PRIVaTE\J<1KBC\CAD0\TE1<3 9/22/98

Nonasb. 'Ambig./ND' Elements)
I

Mo. '30 to be AnaL/zsd

Amphibole

Ambiguous i
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Operato’.-

Filcer ArsaCii

Grid I.D. Disk Nc.

Screen Magnification I5.40QX OIL CommentsT.m,

3.'mm*St ruePC kV

Length I.D. of Structurestructure Type

» SumF B C M Chrys. Amphibole Nonasb.

J

Totals
F

Chrysotile

Amphibole

Ambiguousj AMPHIBOLES '
2Smm fllUr

L;\0ATA\PRIVATE\MIKBC\CA0D'^EM3 9/22/98

CITY_21MC100_002849269

NYC-WTC_000209911

ParUon filter
BUbfecl to

azamtaation

Ms Matrix
NSD= No Structures Delected

Lee. p

Inusea porUon
of filter

'Avoided portion
or filter
(Zmm wide)

structure
No,

Grid acceptance: I
<50X undiaaolved

8- Bundle (>3 fiben <1 fiber diameter apart)
Clueter (>3 tnteraecUona)

GO.
NoJ Coord.

Nc. GO to oe Anal/zed

SpL. Me.

EDS
n----------------(Nonasb.
lAmbig./ND Elements)

S Check diffraction for aabeatoa
structures up to TOa/i^m flat 4}

filter, overlapped or folded

j 5 mm 0

>0.5 um
< 5 uzn

(GO; Area

containing samples)
StrucL = > Q.Sum > 5tl Aspect Ratio

Ns Not Obaerved (EOS apectrum or dlffracUon pattern)

y- Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
Por ehrysotile: O.TSnm seaein< for (020) refleetiena,
O.S3nin (pacing for the layer Uns repeat, atreaklng
of (110) and (130) refleetlona.
Por amphlboiea: O.oanm layer Une repeat, and approx.
3.5 ratio of non-lwlnned layer Une spot (pacing to
layer Une repeat distance (O.SSnm).

EDS spectrum conforming to laboratory
identification criteria observed.

Fs Single Fiber (1-3 Interscctiona = 1-3 Ubers)

rnsirumenc :.D. EM IC CRX

! i
Store all unrepeated spectra

1

L,ac Sample Me. •:252;

.W > Sum

Photo No. (from 1 in 5 aabeatoa- Identify ail structures using EDS

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaaue areas

Amosite '
Crocidolite | Non-asbestosi

Anthophyllite i i
Ict^o'ite ! Non-Identified ,

^-r-D
1

Act Voltage

LAB GROUP 4: - 10'2^.'

J Stopping Rules: L .
>50 i/G.Q. or in 1st 4 G.O. ;

P11 c *5 r Tyc e MCE 2 g mm

\ L I
I I i
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L--3 3ROUP 4

34 Coeracor'Tim

Conmer.; =4 0

■’21 St3C kV srscc.

Structure Type Length I.D. of Structure N orGO.
No Coord. F! B > 5umc M

2-
<5

J" A

L
Check diffraction for aabeatos

(let 4}

Totals

Chrysotile

Amphibole
I,

Ambiguousi AMPHIBOLES

Non—asbestos!25mm HlLer

i Non-Identified j
L\OATA\PRlVATE\klKEC\CADD\rEMa 9/22/^90

CITY_21MC100_002849270

NYC-WTC_000209912

>0.5 um
< 5 um

Z- SDS ipectrum conformtnc to laboratory
tdcnUflcaUon criteria obaerved.

F= 3ln<ie Fiber (1-3 IntereecUone = 1-3 fibers)
B= Bundle (>3 flben <1 fiber diameter apart)
C= Cluster (>0 intersections)
k= Matrix
NSD= Ho Structures Detected

J Amosite
i Crocidolite
I AnthophyUite

Tremolite
Actinolite

■Unused portion
of niter

'Avoided portion
or niter
(2mm widej

Structure
No.

u
<IOX particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas

structures up to TOs/i^m
filter, overlapped or" folded

Are2 3S5

D HZk

Grid acceptance:!
<S0X undisBOlvea

Lar? Sample Nc . r T-zoa MCE

EDS
- I (Nonasb. ;

Nonasb. Ambig./NC Elements)!

containing samples)

Struct. = > Q.dum & > 5:1 Aspect Ratio

Nx Not Observed (SOS spectrum or dlffracuon pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chrysoUls: a.73nm spaeinf for (020) rsflectlons.
3.33nm tpaeinc for the layer Une repeat, (treaatng
of (110) and (130) reftecUons.
For amphiboles: 3.S3nm layer Uns repeat- and approx.
3.3 ratio of non-t»lnned layer Une spot spactn< to
layer Une repeat distance (0.53nm).

Chrys.i Amphibole

stopping Rules: --------
>50 i/G.Q. or in lat 4 G-O.

ee.n Magnif-cacior.

Store all unrepealed spectra—^

Acc Vo Idage

lenc Spt Nc

(30) .Area

Photo No. (from I in 5 asbestos- Identify all structures using SDS

No 33 CO' be .ijiaL

C M > 5um j

nscrumenc I.r. EH 33

F B

PorUon of filter
subjeet to

' examtnatien
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L.--P GRCVF a

Lab Sample Operator(PT.

“ Q

Grid I NoInsor'itneno

Screen wagnid ^cmmer.osmm

3 0 Nc. GO oc be Ana orsDC

Structure Type i Length I.D. of Structure N or

B ScF M

3

Check diffraction for asbestos
(1st 4!

Totals

Chrysotile

Amphibole

Ambiguous

Non-asbestosi25mm nitar

Mon-Identified
S/22/08

CITY_21MC100_002849271

NYC-WTC_000209913

■UnuMfl portion
of niter

■Avoided portion
of niter
(2mm wide)Portion oZ filler

subject to
umination

k= Matrix
NSQ= Ho Structuree Detected

L\0ATA\PWVATE\MIKBG\CAD0'a'EU3

. Stopping Rules: —-
>50 i/C.O. or in 1st A G.O.

Photo No. (from 1 in 5 asbestos-
containing samples)

<10X particulate coverage >5OX coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaque areas

Grid acceptance:!
<50% undlsaotvea

_ GO. J
No.) Coord.
—1----- 73

9s Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster <>C intersections)

structures up to TQs/i^im
filter, overlapped or folded

EDS
T (Nonasb.

Nonasb. Ambig./NPl Elements)>0.5 um
< 5 um

.A.WPH1B0LES i
, AmoaiLe

Crocidolite
Anthophyllite

Tremolite
Actinolite

r Type MC:

(GO' Area

Structure
No.

(iienc Spi . Nc -

I3 1 I
Store all unrepeated spectra

Acs Voltage

> 5um iChrys.i Amphibole

Struct = > O.Sum A: > 5;I Aspect Ratio
Ns Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
Por chrysotile: Q.73nm spaeinc for (020) rsnscUons.
0.53nm spacing for the layer line repeat, streaking
of (110) and (lao) reflecUons.
Par amphiboles: Q.S3nm layer line repeat, and apprex.
3.5 ratio of non-lwinned layer line spot spacing to
layer Une repeal distance (0.53nm).

\/= SDS spectrum conforming to laboratory
Identification criteria observed.

Fs Single Fiber (1-3 interaectlona = 1-3 fibers)

i

16 .400';

I I
Identify all structures using EDS

SM 10 CRX

Filler Area 3 3: Tim

F B C .M > Sum
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LAB SP.CUF it

CLier.r Sol .
Disk Nc.

Commencs.
; 4 .'’21 Str-^9 0 kV

Structure Type! Length I.D. of Structure
No, Nonasb. lAmbig./NDF B C

~7

J

identify all atructures uatng EDS
Grid acceptance:!
<5OX undiaaoivea filter, overlapped or folded Totals

Chrysotile

Amphibole

Ambiguous

Non-asbestos25mm niUr

9/22/98

CITY_21MC100_002849272

NYC-WTC_000209914

z- EDS spectrum conforming to laOoratory
identification criteria observed.

r= Single Fiber (1-3 intereectiona = 1-3 fibers)
3= Sundie (>3 fibers <1 fiber diameter apart)
C= Cluster (>3 >ntarsecllona) '

-UnuaeO portion
of filter

-Avoided porUon
of filter
[amm wide)

<10% particulate coverage >S0X coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas_____________________________

11= Matrix
NSO= No Structures DctecUd

L\DATA\PRIVATE\MlKZC\CAD0\rEM3

AMPHIBOLES
Amosite

Crocidolite

EDS
(Nonasb.
Elements)

GO.
Coord.

. stopping Rules: --------
>50 s/G.O. or in Isl A G.O.

Structure
No.

Acc. Vol cage

124 Tirr

Check diffraction 'or aabeatoa
structures up to 70a/i?iin {Ist 4)

Corscd. 10 'O s/mn*2

PorUon Bf niter \
subject tn

■ xamtnaUon i 1

containing samples)
Struct = > 0.5um it > 5:1 Aspect Ratio
N= Not Observed (EDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For ebrysotlle: 0.73nm spacing for (020) reflactlons.
0.53nm spacing for the layer line repeat, streaking
of (110) and (130) reneeUons.
For amphiboles: O.S3nm layer line repeat, and approx.
3.5 ratio of non-tvinncd layer Une spot apactng to
layer line repaat distance (0.53nm).

Filler Area 3 3 5 ;nui

Nc . 32 co be .A-nal

i I
I !I :
! I

I____
I

t_J____ ______ !__
Photo No. (from 1 in 5 aabcatos-

I.iscrumenc 1.2. EM 23 CRZ
Screen Magiii2rcaci.cn la , 4COX

Lac Sample Nc 9 2 5 2--

AnLhophyilite |
Tremolite i ,
Actinolite i >'on-!‘len>-ifxed

i I

r ^0.5 urn
Ml < 5 um » Sum jChrys.! Amphibole

t___________ 1__________
I

!

F B C M > Sum

_____ I_____J/
Store ail unrepeated spectra —

Magiii2rcaci.cn
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LPx GROUP 5

!r T-zoe MCE T,m.

r Scl, Me. 2

Disk No

Commentsmtn

" ■? S ' mi?' 2 ,3 0 kV

Length I.D. of Structurestructure Type N orGO.
No Coord. SumF B C M

2.

3

^2-

1,
Check diffraction for aabealos Store all unrepeated spectra

(HI 4)

Totals

Chrysotile
Por amphlbelea: Amphibole

Ambiguous

CITY_21MC100_002849273

NYC-WTC_000209915

^0.5 um
< 5 um

imeter apart}

■Unuiea poruon
of niter

'Avoided porUan
ur niter
(2mm wide)

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

B= Bundle {>3 flbere <1 fiber dlai
C= Clueter (>3 iniareectiona)
Us Uatnx
NS0= No Structure* Detected

3.3 riUa of non-lwlnned layer line spot ipacini to
layer Une repeat distance (0.53nm).

EDS ipectrum conforming to laboratory
Identification criteria obaerved.

P- Single Fiber (1-3 intersecUona = 1-3 fiber*)

structure
No.

! AMPHIBOLES j
Amosite ;

SSmni filter

Stopping i^ulea: ,

3^

atruclures up to 70a/t?im
filter, overlapped or folded

I I
(

Nonasb. iAmbig./ND

Lab SamCiz Me

Grid acceptance: i
<50% undiasolveo

containing samples)

StrucL = > 0.5um > 5:1 Aspect Ratio

N= Not Observed (EOS spectrum or diffraction pattern)

PoaitiVB diffraction pattern propertie* conforming
to laboratory identification criteria obaerved.
For chryaotik: O.Tdnm ipacing for (0201 raflacbona,
O.OOnm spacing tar the layer line repeat, streakiag
of (110) and (130) refleeUona.

O.bSnm layer line repeat, and approx. M ( Portion of filter i
H 1 axamtnation

AX

Chrys.l Amphibole
I EDS 1

■ (Nonasb. ■
Elements)

No. GC -Q be Anai-.

Fii-sr .Area 2 9= '^ni.r2

Grxd I.D.

Acc. Voicage

Ooeracor

Insbrumenc ID. EM 10 DRZ

1nn
i

c r

>30 s/C.O. or in lit 4 C.Q. j

IGC, Area

F B

Photo No. (from I in S asbestos- Identify all structures using EDS

:en Maarii£icac.;.Qn l€.400X

M > Sum

! 4 ■'31 SCL-jcc Ccrs3d

i.\OATA\PRIVATE\MIKEC\C.KOD'TEMa 8/22/98

Crocidolite i Non-asbestosi
' Anthophyllite J j.
i Tremolite i ., , , .... ,

Actinolite Non-Identified
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25/c;LA£ GROUP 4 ■

C-ienc .

Grid I.D Disk Nc.

Oommencs

No. GO CO be .AnalyzedAco. Voioage 9 0 kV ■nn

I.D. of StructureStructure Type

F B C M Nonasb. sAmbig./NDi Elements)Amphibole

4^

□

J ---

I
Identify all structures uaing EDS

(l»t 4)
Totals.

Chrysotile

Amphibole

Ambiguous

! Non-asbestosI

CITY_21MC100_002849274

NYC-WTC_000209916

UnuBttd portion
of niter

‘Avoided portion
of .'liter
'2mm wide)

AMPHIBOLES
Amosite

Crocidolite

Ll^er .Area 25 =

EDS
J (Nonasb.Structure

No.

: mrr. 2

GO.
NoJ Coord.

7L^

Screen Magnicicacior. 15,400X
Zr.scrumer.c 2.0. £M 12

Grid acceptance;! atructures up to 70a/t?im
<30% undiasolvea filter, overlapped or folded
<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

Lao Samp'.a Nc

124 mm

Check diffraction for asbestos

Struct, s > 3.Sum Ie > 5:1 Aspect Ratio

Ns Not Observed (EDS ■pectrum sr diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chrysotile; Q.73nm •peeing for (020) reflections.
O.Oanm spacing for the layer line repeat, streaking
at (liO) and (100) reneeUana.
Fer amphlbeies: Q.SOnm layer line repeat, and approx.
3.5 ratio of non-lvtnned layer line spot spacing to
layer Une repeat distance (Q.SSnm).

i I
store all unrepeated spectra

F B C M > Sum

I examtnation i /

EOS spectrum conforming to laboratory
Identification criteria observed.

Fs Single Fiber (1-3 interaectioni = 1-3 fibers)
3= Bundle (>3 fibers <1 fiber diameter apart) ______________ 2Smm filter
C= Cluster (>0 intersectiona) •

M.tn, ,----------- ‘ 3l»pp,n, Bui..: —
NSD= Mo Slructure. I >*'> ’^0.0. nr in l.l 4 G.O. |

! f
Photo No. (from 1 in 5 asbeatos-

containing samples)

.er T:.-pe MCI 2 9 mm

L;\DATA\PR!VATE\iIIKSC\CA0D'^EM3 Q/22/9e

I Anthophyllite ■
Tremolite ! .. . , , I
Actinolite j ■'(on-identified

(GCi -Area

Length |
>0.5 um ! Z ~ (< 5 um 1 Sum !chrys,l
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ATC ASSOCIATES INC. TEM ANALYSIS
LAB 3RC7; a

CperaLcmm

Clienc Mo .

Grid :.DEM GRX Disk Me

Screen Magnification 16,4 0OX Commentsmm

9 0 kV i 4.-21 3 'mm

Length I.D. of Structurestructure Type N orGO.
No Coord. c Im > SumF B Chrys. Amphibole Nonasb. Ambig./ND
7 .:7s

2--

J

J"

1

filter, overlapped or folded Totals

ChrysotileFor cftryBoUle: Q.TSnm «i
for the

i AMPHIBOLES

2Sinm filter

CITY_21MC100_002849275

NYC-WTC_000209917

<IOX particulate coverage >5OX coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas

^0.5 um
< 5 um

■Unuaed porUon
of filter

'Avoided portion
of filter
(2mm wide)

/ <.^r'

.30) refleeUens.
Q.S3nm layer line repeat, and approx.

1 Stopping Rules: --------
>S0 i/G.O. or in lat 4 G.O.

EDS
(Nonasb.
Elements)

containing samples)
Struct = > 3.Sum & > 5:1 Aspect Ratio
V= Not Obaerved (EDS ■pectrum er diffraction pattern)

yks Poaitlve diffraction pattern properties conforming
to laboratory identification criteria observed.

ipacinr for (020) raflactlons.
layer line repeat, itreaklng

Structure
No.

Grid acceptance:!
<5OX undiasolvea

9.S3nm apactng
of (110) and (K
For amphiboles:

^■5? - LO '2

Store all unrepeated spectra—

Lac Geme.5 Me.

C= Cluster (>3 intersections)
Us Matrix
NSOs No Structures Detected

Acc. Volcage

Inscrumenc I.D.

Photo No. (from 1 tn 5 asbestoa-

No. GG co be

' / PorUon of filter
I 1 subject to

. examinaiion

F-.-er Ty-pe

M > 5um

3.3 ratio of non-t*inned layer line spot spacme to
layer line repeal distance (O.SSnmj.

EDS spectrum eonforminc to laboratory
identification criteria observed.

Fa Single Fiber (1-3 intersections = 1-3 fibers)
B- Bundle (>3 fibers <1 fiber diameter apart)

FLiuer Are-; 3 35 mm'

rue: GcrsDC

Amosite
CrocidoUle i Non-asbestosi

Anthophyllite ' i-
Tremolite I ,, , . .... ,Actinolite ' Non-Identified !

L\DATA\PRlVATE\i<IKEC\CAD0\T£M3 9/22/98

Check diffraction for aabeatoa
structures up to 70s/i^m (1st 4)

(GO) Area 0

Identify all structures using EDS

Amphibole
k

Ambiguous

F B C
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GROUP

(Gperacs□ 2S4:

Axsci34

Grid :.D Gisk Nc

Coinmerxmrr

21 Sm. .'5 cdMe83 mr.

I.D. of Structure N orv/GO.
No Coord. B |CF M

O
yz

J'

(1st 4)Grid acceptance:!
<S0X undiaaolved Totals

Chrysotile

Amphibole
//«x*min«lian

AmbiguousAMPHIBOLES i

CITY_21MC100_002849276

NYC-WTC_000209918

C= CluaUr (>3 interaecUonal
Ms Matrix
NSD= No Structurea Delected

-UnuMd portion
or filter

'Avoided portion
or niter
(2mm vide)

EDS
(Nonasb.
Elements)

: 5 mm 2

/Portion of niter \ ''
' iub)ect lo ’ '

Screen Magnification 16.4CQZ

Structure Type |

25mm fllUr

Slopping Rules:

structure
No.

Lab Sample Me.

>50 S/G.3. or in lat 4 C.O.

Chrys.l Amphibole | Nonasb. Ambig./ND

Acc. VoLcage

fGO) Area

Photo No. (from I in 5 aabestos-

i Anthophyllite j j-
: Tremolite ! ., , , x -js* □ !

Actinolite Non-Identified j

containing sampies)
Struct. = > O.Sum ik > 5:1 Aspect Ratio
Ns Not Oboerved (EDS apectrum or diffracUon pattern!

PoiiUve diffraction pattern properllea conforming
Lo laboratory Identification criteria obaerved.
For chryaoUte: 0.73nm ipacing for (020) rafloctlona.
O.aOnm spacing for the layer Una repeat, aireaXing
of (110) and (130) reflections.
Per amphlbelos: O.SSnm layer line repeat, and approx.
3.3 ratio of non-twinned layer line ipoi apactng Lo
layer Une repeal dlatance (0.53nm|.

\/'a EDS spectrum conforming lo laboratory
identiflestion criteria observed.

structures up to 70a/i^m

niter, overlapped or foldea

F= Single Fiber (1-3 Interaectlons = 1-3 fibers)
B= Bundle {>3 fibers <1 fiber diameter apart)

Inscbument I.D. EM 13 CRX

I I
Check diffraction for asbeatoa

lenc SpL. No

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas_____________________________

L\DaTA\PRIVATE\MIKKC\CADDNXEM3 B/22/da

■r Type MCE 2S mm

C Y > Sum
I

Amosite i
Crocidolite ! Non-asbestos

!
identify all airucturea uain< EDS Store all unrepeated apectra

F B

Length
>0.5 um I _ .< 5 urn ! » Sum
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ATC ASSOCIATES INC. TEM ANALYSIS
LAB GROU? 4 ''26^ 01

Cp-irLab Sample Me ■ e mrr,

9'VD. Disk MeInstramenc

C3rT.inerxsmm

4 ■’2 - 0 S’ mmSO kV

EDSLength I.D. of StructureStructure SU-uctur. TypeGO. I (Nonasb. i
No. c ImNo Coord. Nonasb. iAmbig./NDl Elements)!SumF B

A
J'

I I

I
Photo No. (from I in 5 asbestos- Store ail unrepeated spectra

filter, overlapped or folded Totals

Ambiguous

Non-asbestos i

CITY_21MC100_002849277

NYC-WTC_000209919

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

>0.5 um
< 5 um

•Unused portion
of niter

'Avoided portion
of niter
(2mm wide)

AMPHIBOLES
.Amosite

Crocidolite

Grid acceptance:!
<S0X undiaaolvea

Nc. GC cc be AnaL'/zeb

Belzer .Ares 3SS mm'£p_. Mo

Chrys.l Amphibole

t

. gy 10 LPK

containing samples)
Struct. = > O.Sum k > 5:1 Aspect Ratio

N= Not Observed (CDS spectrum or diffraction pattern)
Positive diffraction pattern propertisi conforming
to laboratory identification criteria observed.
For ehrysoUle: 0.73nm apaeing for (020) renecUona.
Q.SSnm spacing for the layer Une repeat, itreaking
of (110) and (130) reflections.
For ampliibolas: 3.33nm layer Une repeat, and approx.
3.5 ratio of non-twinned layer tine spot spacing to
layer line repeat distance |Q.53nm).

vX5 EDS spectrum conforming to laboratory
identification criteria observed.

F= Single Fiber (1-3 intersections = 1-3 fibersl

.Ac3. Voltage

I
i }______
Identify all structures using EDS

(GO: Area

Check diffraction for asbestos
structures up to 70s/z^m (1st 4)

--------- F
Chrysotile (

Amphibole j

B C M > Sum

Screen Madnifxcation 15. 400?:

L:\DATA\PRIVATE\1(IKEC\CADD\7EM2 9/22/98

B= Bundle (>3 fibers <l fiber diameter apart) ____________2Smm filler
C- CJusUr (>3 intersections I ■ _________M= Matrix i--------- Slopping itules: ,-----------
NSD= No Structures Detected \

.Anthophyllite i r

Ict^oUie ! Non-ldentified |
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See

Disk NoInstirurne
CommentsAre?. mir.

I 4 :or3cdNc3 0 kV

structure EDSLength I.D. of StructureGO.
f! b |cNo.No Coord. M

zi"-"

z- X
J

store all unrepeated spectraPhoto No. (from 1 in S asbestos- Check diffraction for asbestos
(lat 4)

Totals
F

ChrysotilePor chryMllla: O.TSnm ■,
(or lh<

Amphibole

Ambiguous

25mm fUlar

9/22/08

CITY_21MC100_002849278

NYC-WTC_000209920

_____ stopping Sulea: ■ , —-
>30 «/G.O. ar »n lat * G.O.

^0.5 um
< 5 um

3.3 ratio of non-tvinned layer line ipot spacing to
layer line repeat diatanca (0.83nm).

/ = EDS spectrum conforming to laboratory
Identification criteria observed.

F= Single Fiber (1-3 intersections - 1-3 fibers)
B= Bundle (>3 fibers <1 fiber diameter apart)

<10X particulate coverage >50X coverage
at leaat 20 unfolded or overlapped grid squares
<SX holes or opaque areas

•Unused portion
of filler

'Avoided portion
of filter
(2mm Vido)

C= Cluster (>3 intersections)
Ms Matrix
SSD- No Structures Detected

L;\DATA\?RIVATE\ M1KSC\ CADD\rEM3

containing samples)
Struct. - > O.Sum & > 5:1 Aspect Ratio
M= Not Observed (EOS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.

O.sanm spacing
of (110) and (K
For amphiboles:

Grid acceptance:!
<S0X undiesolvea

■j (Nonasb.
Nonasb. jAmbig./NPj Elements)

loactng for (020) rensetiona.
layer line repeat, streaking

structures up to TOs/tJim
filter, overlapped or folded

.AMPHISOLES
Amosite

Crocidolite . Non-asbestos
Anthophyllite , L
Soliu I Non-Identified

5: mmoe
Screen Magr.mcs’.ion 16 , 4 0ox

3'in<

i 1

Acc. Volracfe

B C M > Sum

! I
Identify all structures using EDS

Lab Samp Li- Nc-. 62542

» Sum [Chrys.l Amphibole
I

I i Inn

,30) refleeuons. // / \ H
O.sanm layer Une repeat, and I /Portion of nitar\ '

■ • •• , I (Ubject to [ 1
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ODcraccrTm

Grid :.D. C'Lsk lVc.Inscrumenc
Conmen-sScreen Mayni: 15.4O0Z -nm

4 ^21ACC. Volcage go kV S / TIT.

EDSStructure Slructur= Type Length I.D. of Structure

c ImNo.No Amphibole
/

Z-
3

£
J"

Store ell unrepeated spectra

Totals

Amphibole

Ambiguous

Zflmm rutar

CITY_21MC100_002849279

NYC-WTC_000209921

>0.5 um
< 5 um

Unused poruon
or niter
Avoided portion
of niter
(2mm wide)

C= Clueter intereections)
Us Uatrix
NSD= Nn Structuree Delected

<IOX particulate coverage >5OX coverage
at least 20 unfolded or overlapped grid aquarea
<5X holes or opaque areas

GO.
Coord.

Grid acceptance: i
<50% undiasolvea

Hc

AMPHIBOLES J
Amosite '

3^5 mm'2

10 GRX

zer T/xe YCZ

——----- 1---------------- (Nonasb.
Nonasb. iAmbig./ND Elements)

'GO; Area

No. GC CO be AnalvzsG

Ft leer Arearer.c Scl. No.

containing samplea)
Struct. = > 0.5um 4c > 5:1 Aspect Ratio

N= Not Observed (EDS spectrum or diffraction pattern)
Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
For chrysoLllit 0.73nm apaeing for (020) rsnsetions.
d.33nm spacing for the layer line repeat, streaking
of (110) and (130) refleeUona.
For amphiboles: O.SOnm layer line repeat, and approx.
3.3 ratio of non-tvinned layer line spot spacing to
layer line repeat distance (O.SOnm).

EDS spectrum conforming to laboratory
identification criteria obaerved.

F= Single Fiber (1-3 Intersections = 1-3 fibers)
3= Bundle (>3 fibers <1 fiber diameter apart]

LP.£ GROUP #• 5^59 • 2

» Sum !Chrys.Fl B

I

i I
I I

Photo No. (from I in 5 asbestos- Identify all structures using EDS

Gab Sample No. 52543

------ ; stopping Rules: ----------
>30 i/C.O. or in lot 4 C.O. j

B C

Check diffraction for asbestos
structures up to 708/i?im (Ist 4)

filter, overlapped or folded

F
Chrysotile 1

M Sum

"jct; . .C^rSDd

L\DATA\PRIVATE\HIKEC\CADD\rEM3 J/22/9a

CracidoiiLe ; Non-asbestos
‘ Anthophyllite i
I Tremolite .. , , . ,

Actinolite Non-identified
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LLac Samcia Nc. Tim -P-i
Mo .

EM ID C?.X

0 0 L Coinmen-Smm'

No, GO co be AnalyzedAco. Voltage 3 0 kV S mm'Z

! EDS I
J (Nonasb. ILength I.D. of StructureStructure TypeGO.

fTbNo, Coord. Amphibole ' Nonasb. iAmbig./NDi Elements)!5. Sum Chrys.

^3
2.

3

IJ

Identify all atructurea using EDS
(1st 4)

Totals
F

Chrysotile

I ),

! .\MPH1BOLSS !
Amosite

2Smm filler ! Crocidolite

9/Z2/98

CITY_21MC100_002849280

NYC-WTC_000209922

>0.5 um
< 5 um

C= CluiUr (>3 inter*ecLion»l
Matrix

NSD= No Structures Detected

L\DATA\PRJVATE\M1KEC\CADO\TEM3

Portion at filter
■ubject to

axanunation

'Unused portion
of niter

'Avoided portion
of niter
!2mm wide)

structure
No. c Im

Amphibole
H

Ambiguous |

Grid acceptance:!
<50X undisBolvea

----------- Sloppini Rules: —_
>50 t/O.O. or in lot 4 G.O.

xnscrumenc -.D.

(
; Non-asbestosi

atructurea up to TOa/Am
filter, overlapped or folded

Liter Type .Mc:

<10X particulate coverage >5QX coverage
al least 20 unfolded or overlapped grid squares
<SX holes or opague areas

! ' I i
Photo No. (from 1 in S asbestos-

' 1
! I

Check diffraction for asbestos

(GO) Area

/- EOS ipectrum conforming to laboratory
identification criteria observed.

F= Single Fiber (1-3 Intersections = 1-3 ribers)
9= Bundle (>3 fibers <l fiber diameter apart)

containing samples)

StrucL = > Q.3um k > 5;l Aspect Ratio

Ns Not Observed (EOS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.
For chrysotile: 0.73nm ipacing for (020) raflecliona.
Q.S3nm spacing for the layer line repeat, atreaking
of (110) and (130) reflections.
Por amphiboles: O.Mnm layer line repeat, and approx.
3.3 raUo of non-twinned layer Une spot spacing to
layer Uns repeat distance (0.33nm).

i AnthophylliLs ■ j-
' Tremolite , .. . , x '

Actinolite Non-identified ;

M Sum

LAB GF.OTP 4

B C
i

Filter Area 3S5 ™~2
Grid I.D. '“f N'’h

!

J____ I____
Store all unrepealed spectra

Screen Magni;irarion 16.400X
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GRCUF #

Disk No

Arsa CcinmenC5
c e Ana IArc. Voltage 3 0 :<v Nc

Length I.D. af StructureStructure TypeGO.
F BNo. Coord. C M

J

J"'

L3

Identify ail atructurea using £DS Check diffraction for asbestos

(nt 4)

Totals

Chrysotile }For ehryaolila: Q.TSnm «i
far the

Amphibole

Ambiguous i

CITY_21MC100_002849281

NYC-WTC_000209923

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

^0.5 um
< 5 um

3.5 ratio of nen-tvinned layer Une spot tpactng to
layer line repeat dletanca l0.53nm).

'Unused porUon
of niter
'Avoided porUon
or niter
(2mm wide)

□01 reflee Lions.
a.S3nfn layer Une repeat, and approx.

Struct = > O.Sum Jt > 5:1 Aspect Ratio
Not Observed (EDS spectrurn or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory IdenUflcatian criteria observed.

Grid acceptance:!
<50% undissoiveo

j EDS
-■ (Nonasb.

Ambig./Npi Elements)

Photo No. (from I in 5 asbestos-
containing samples)

structure
No.

3.53nin spacing
of (110) and (K
For amphiboles:

ipacing for (020) rensetions.
layer Une repeat, streaking

■niG 

structures up to 70a/i?im
filter, overlapped or folded

Z ns - re me r. G I . j . EM 1C CRX

Screen Magnification lo.4CCZ

:nG Spl. No .

S mn

Portion of niter' V
subject to I

axamination y ,

^1 AMPHIBOLSS
Amosite j j

Crocidolite j Non—asbestos!
Anthophyllite j )

;i- T/'pe MCE 25 mm

» Sum Ichrys.! Amphibole I Nonasb.

I !

M > Sum

EDS spectrum conforming to laboratory \\\ /
identification criteria observed.

F= Single Fiber (1-3 intersections = 1-3 fibers)
a= Bundle (>3 fibers <1 fiber diameter apart) ______________ SSnim fiitar
Cs Cluster (>3 Intersections) ,
11= M.Lri, I-----------  3Uippm« Huie.: ।----------- -
NSD= No Slruoturo. Delected i ■/=•»• ’r 1

Lac Sample No. 5254-

2______ ______ J)
Store all unrepeated spectra—^

L:\0ATA\PRIVATE\MlKEC\CA00VEM3 8/22/M
Soliu ! Non-Identified 1

F B C
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Lab Sample Me Operate

Area

Grib. EM l:■nscrumer.c

4 0 0a Zcm.T.ct*mrr.

rsed

EDSSlruclure Type j Length I.D. af Structure N orGO.
No Coord. C

G?

.- i

■

Totals.

Chrysotile

Amphibole

Ambiguous j

Non-asbestos!25mm filter

L\0ATA\PHtVATE\MlKBC\CA00^TCM3 9/22/98

CITY_21MC100_002849282

NYC-WTC_000209924

«—- SLopptnc Rutea: --------
>50 i/C.O. sr in tat 4 C.O.

<10X particulate coverage >5OX coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areaa

Unused portion
of niter

-Avoided portion
of niter
(2mnt wide)

Us Matrix
NSD= 3o Sbructurea Detected

: AMPHIBOLES
Amosite

Crocidolite3= Bundle f>3 fibers <1 fiber diameter apart}
C- Cluster i>3 intersections}

structure
No.

Grid acceptance:!
<30% undiaaolvea

5 -nm

fIb
!

Me. GO cc be Analyzed.Arc. Vo^zage

!
Store all unrepeated spectra

------------------- j---------------- J---------------- : (Nonasb.
Amphibole I Nonasb. Ambig./NDl Elements)

3 0 kV

) Check diffraction for asbestos
structures up to 70a/i4im flat 41

filter, overlapped orHoided

> 5um

1
------ i

containing samples)
Struct = > 0.5um & > 3:1 Aspect Ratio
N= Not Observed (KDS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria observed.
Por chrysotile: 0.73nm ipaeing for (020) rsflsctions.
0.53nm spacing for the layer line repeat, Btrsading
of (HO) and (ISO) reflecUona.
Per amphiboles: 0.93nm layer line repeat, and approx.
3.5 ratio of non-twinned layer line spot spacing to
layer line repeat distance (O.SSnm).

= EDS spectrum conforming to laboratory
identification critaria observed.

pa Single Fiber (1-3 intersections = 1-3 fibers)

I >0.5 um
Ml <5 um > 5um ichrys.i

I

Screen Magniricazion

.‘snr, 3p - . Me .

Photo No. (from I in 5 asbestos- Identify all structures using EDS
i I

LAS GROrJF #

F B C M

’ Anthophyllite , L
Tremolite xr •. .-e- u !
Actinolite i Non-identified !
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LAS ' L P

Fl L ni'n

YoInscrumen: - -
Ar53 Ccmmer-Y =40;: mm

ACC. VciCage 8C kV Nc rsod 5 ■ cr-

SLruclure Type j N orLength I.D. af Structure

A

A
.r

Identify ail aLructurea using £DS Check diffraction for asbestos
(1st 4)

Totals
F

Chrysotile

Amphibole

CITY_21MC100_002849283

NYC-WTC_000209925

<IOX particulate coverage >5QX coverage
at least 20 unfolded or overlapped grid squares
<5X holes or opaque areas

'Unuaad portion
of filter

'Avoided portion
Of niter
(2mm wide)

Structure
No.

I EDS
- (.Nonasb.

Lac Sample Nc

Grid acceptance: I
<50% undiaaolvea

______________ aSmm filter

J Stopping Sules: I

mm 2

•' f C

GO.
NoJ Coord.

structures up to 7Qa/!?im
filter, overlapped or foldeu

B= Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster (>3 intersectjonsJ

Ambiguous I
L

>30 i/G.O. or in lat a G.O.

Grid ;.D.

Screen Macnificacior.

22-t;.c2 Spl . No.

(

_______________ !____
Photo No. (from I in 5 asbestos-

containinc samples)
Struct. = > O.Sum k > 5:1 Aspect Ratio

Na Not Observed (EOS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Idantiflcatlan criteria observed.
For chryaotile; 0.73nm spacing for (020) reflscUont,
a.oanm spacing for the layer Tine repeat, streaming
of (110) and (130) reHeeUans.
For amphiboles: 0.33nm layer Une repeat, and approx.
3.3 ratio of non-twinned layer Une spot spacing ui
layer Uns repeat distance (O.SOnm).

iZs EDS spectrum conforming to laboratory
identificatlan criteria observed.

F= Single Fiber (1-3 Interaectiona = 1-3 fibers)

Sum iChrys.i Amphibole ! Nonasb. !Ambig./ND Elements)!

J_____ i_____ J
Store all unrepeated spectra—'^

B C M > 5um

Tremolite ; .
Actinolite Non-ldentified j

M= Matrix
NSO- No Structures Detected

L\DaTA\PRIVATE\MIKEC\CAD0^TEM3 9/22/98

! !

// / portion of filter \ U
; subject to :|

U \ examination ; J

AMPHIBOLES 1
Amosite '

Crocidoiile ; Non- asbestos t
■ Anthophyllite ' L
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Tim

rilcer

"nscrurnent I EM . ?

n yjagnifica 16,4C0Z Coinmcccsmrr
No u'.a TIT'

Length I.D. of Structurestructure Type

No, F B C M Sum Chrys. Amphibole Ambig./NDNonasb.

e2

J

&

(

filter, overlapped or folded Totals.

Chryeotile

Amphibole

Ambiguous

ZSmm nilar

CITY_21MC100_002849284

NYC-WTC_000209926

>0.5 um
< 5 um

Ms Matrix
HSOs Mo Structure* Detected

L\DATA\PRIVAT8\MIKSC\CAD0\nM3

<10X particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<SX holes or opaque areas____________________

Portion of niter
aubjeet to

■MnunaLian

EDS
(Nonasb.
Elements)

3

GO.
Coord.

Iau*<d portion
of niter

I Cad portion
or niter
(2mni Vido)

Structure
No.

-----------  3tappln< RuIm i-----------
I >50 ./C O. or In lol 4 S.O. I

S/22/M

Ps single Fiber (1-3 Intersections a 1-3 fibers)
as Bundle (>3 fibers <1 fiber diameter apart)
C= Cluster (>3 IntarsecUens)

Grid acceptance: I
<S0X undiaaolvea

GF-CU? 4

■ 3 r ivr 2

€0 kV

containing samples)
Struct. = > 3.Sum Jc > 3:1 Aspect Ratio
N= Net Observed (EOS spectrum or diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory Identification criteria obaervad.
For ebrysoUle: Q.TSnni asaeing for (02(1) rsflactlon*.
0.&3am spacing for the layer line rspoat, aLrsablng
of (110) and (130) r«n«cUona.
Fer amphlbeios: O.S3nm layer 11ns repoat. and appro*.
3.3 ratio of non-Lwlnned layer line spot spacing to
layer line repeat distance (0.33nm).

v/. EDS spectrum conforming to laboratory
identification criteria observed. ! AMPHIBOLES [

Amoatte
Crocidolite ; Non-asbestos

Anthophyllite
i Non-Identified [

Line Sol. Me

F B C M > Sum

Lab Samp 1:2 Me.

Check diffraction for aabesLoa Store ail unrepeated spectra
structures up to TOs/ifim (1st 4)

Illi
Photo No. (from 1 in S asbestos- Identify all structures using EDS
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LAE GR 4

’ c. *62551

45

Instrument 1 Disk NcGrid

CommentsiTirr

Acs. Vol-ace SO ' 4 "2

Length I.D. of StructureStructure structure Type
No. Chrys.i Amphibole I Nonasb. iAmbig./ND5um

2J □
J-

Identify all atructurea uatng EDS Check diffraction for aabestoa Store all unrepeated apectra
{l«t 4)

Totals
F

Chrysotile

Amphibole !

Ambiguous

Anthophyllite i

i Non-ldenLified '

CITY_21MC100_002849285

NYC-WTC_000209927

Tremolite
Actinolite

»0.5 um
< 5 um

<2^

•Unuasd portion
of niter

-Avoided portion
of niter
(2mfn wide)

AMPHIBOLES
Amosite

Crocidolite

! I

EDS I
- (Nonasb. [

Elements)!

Grid acceptance: I
<50X undiaaolveo

structures uo to TOa/i^xm
niter, overlapped or foideH

GO.
No]Coord.

<10X particulate coverage >SOX coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

Ldb Sample Me .

lU___ _______ lJ_
Photo No. (from I in 5 asbestos-

! Non-asbestosi

Client Spl. Nc.

ri B iC |M
TV?! t i i

.ar -Area 335 inm'l

, :.L Wk
Nc . GO cc be Anal;.

Screen Magr.i: icac xon L5.40OZ IGO) Area

containing samples)
Struct. = > O.Sum k > 5:1 Aspect Ratio

N= Mot Observed (EOS spectrum ar diffraction pattern)

Positive diffraction pattern properties conforming
to laboratory identification criteria abaerved.
For ehrysoUlet a.73nm spacing for (020) raneelions.
0.33nm spacing for the layer line repeat, streaking
of (HO) and (130) reflections.
Far amphiboles: O.SOnm layer Une repeal, and appro*.
3.3 ratio of non-lvlnned layer Une spot spacing to
layer line repeat distance (O.SOnm).

'N= EDS spectrum conforming to laboratory
identification criteria observed.

Partlan of filter
sublecL to I I

examination / hK ///

B C M > Sum—-------

EM ID CRZ

Fa Single Fiber (1-3 intersecUons = 1-3 fibers)
8= Bundle (>3 fibers <l fiber diameter apart) ______________ 25mm filter
C= Cluster (>3 inlersectiona) _____
Ms Matrix !----------- - Stopping Huies: ----------- -
NS3= Xu Structures Detected j

L:\OATA\PR1VATE\MIKEC\CAD0'TEM3 9/22/90

1

i !
I ' inn

r T;7pe MCE 2 5 "nm
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'im

Grid :.s No .

Comingmn

Nc .3 0 kV 4 -ICC

structure structure Type Length I.D. of StructureGO,
No.No Coord. Chrys.SumC M

a <t

J

I-

i
Identify all structures uain< EDS Check diffraction for asbestos

(UI 4)

Totals

Amphibole i

Ambiguous '

.Von-asbestos i
i)

NSD= Ho Structures Detected

L\DAT*\PRlVATE\MIKEC\CADD'a'EU3 9/22/98
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»0.S um
< 5 um

<1OX particulate coverage >50X coverage
at least 20 unfolded or overlapped grid squares
<SX holes or ooaque areas

c- Cluster (>3 InU
M= Matrix

■Unused portion
of niter

-Avoided portion
or niter
(2m(n wide)

Grid acceptance:!
<50% undiaaolveo
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.4.V1PH1BQLES
! Amosite
I Crocidolite
I Anthophyllite i

>50 i/C.O. ar in 1st 4 G.O.

Screen Magr.i f icac ton 16,4QQZ

Lot S.r.n;plr: Nt

structures up to 70a/Am
filter, overlapped or /oldeo

Photo No. (from I in 5 asbestos-

Acc. Voltage

j ■ (Nonasb.
Amphibole ■ Nonasb. Ambig./ND! Elements)

LAE GROUP 3

containing samples)
Struct. = > 0.5um Ie > 5:1 Aspect Ratio
Ns Not Obaerved (EDS spectrum or diffraction pattern)

Positive diffraction pattern preperlies conforming
to laboratory Identlflcallon criteria observed.
For chrysotile: O.Tdnm apacing for (Q20) renectlons.
0.33nm spacing for the layer line repeat, streaking
of (110) and (130) refleetiona.
For amphiboles: 0.33nm layer line repeat, and approx.
3.3 rslia of nen-twinned layer Une spot spacing to
layer Une repeat diaUnca (Q.33nm).

EDS ipectrum conforming lo laboratory
idenUflcation criteria observed.

■
Store all unrepeated spectra —

Inscruinerx . 0.

7'II / portion of filter I J
H subject to I i
11 1 sxaminsllan i h

M > Sum
i
I

~er Area mm

F= Single Fiber (1-3 intersections a 1-3 fibers) r
H= Bundle (>3 fibers <X fiber diameter apart) ______________ ZSmm Uttar

J Stopping Rules: 1_______

CO oe Analyzed

B C

.nc 3pl Nc

Tremolite ! -
Actinolite j Non-ldentified

F
Chrysotile !

IGCl .Area 3.011



NYC 9/11 Public Portal Document

ATC ASSOCIATES INC. TEM ANALYSIS
Gee race:Lab SamcLe Me. 625£ ■nrr

EM LG C?L<

GommeceaAreaen MagnificaCLcn L-5. 4 0 07. mr?.

Me. GO c :5 AnaLs cz8C kv 'rs'bage

structure Type N arv^'I.D. of StructureLengthGO.
No Coord. F B

/ rr

B
<S/'' i

t
Photo No. (from I ;n 5 asbeatoa- Identify all atructurea uain< EOS

Grid acceptance:!.
<SOX undisaolvea Totals

BF C
Chrysotile i

Amphibole

Ambiguous

25mm filt.r

Stopping Rules;

L\DATA\PRlVATB\illXEC\CAD0XrEU3 9/32/98

CITY_21MC100_002849287

NYC-WTC_000209929

= EDS apectrum conforming to laboratory
Identification criteria observed.

Fs Single Fiber (1-3 Intersections = 1-3 fibers)
3= Bundle (>3 fibers <1 fiber diameter apart]
C= Cluster (>3 intersections)

-Unused portion
of filter

-Avoided portion
of filter
(2mm wide)

M= Matrix
MS0= Ho Structures Detected

; mm 2

EDS
(Nonasb.Structure

No. c Im

GROCF

) Check diffraction for aabeatos
atructurea up to TOs/t^m (lat 4)

filter, overlapped or folded
<1OX particulate coverage ?5OX coverage
at least 20 unfolded or overlapped grid squares
<5X botes or opaque areas

containing samples)

Struct. = > 0.5um k > 5:1 Aspect Ratio

Ms Not Observed (EDS spectrum or diffraction pattern)

PoBilive diffraction pattern properties conforming
to laboratory identification criteria observed.
Far ehrysatila: Q.73nm •pacing far (020) raflacUani,
Q.53nm spacing for ths layer line repeat, atreaicing
of (110) and (laO) renecUona.
For amphiboisa: 3.S3nm layer Una repeat, and approx.
3.3 ratio of non-lvlnncd layer lint spot spacing to
layer line repeat distance (O.SSnm).
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Inscruinenc :.3.
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store all unrepeated spectra
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» Sum Chrys.i Amphibole I Nonasb. iAmbig./ND Elements)

S I I

I i i !

>0.5 um I
< 5 um I

i >30 i/G.O. or in 1st 4 C.O.

M > Sum
I

KoUU i Non-ldentified :
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EDSLengthStructure str-rt-" Trp« I.D. of StructureGO.
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I i

‘ I

Photo No. (from 1 in 5 asbeaLoa- Identifjf all atructurea uaing EDS Check diffraction for aabestoa
(lat 4}
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F
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CITY_21MC100_002849288

NYC-WTC_000209930

Portion of filter
vuOiect to
laminaLlan

■Unuaad portion
of filler

-Avoided porUon
of filter
{2mm wide)

Clutter (>3 intenecUona)
«= Matrix
NSD= No Structurea Detected

■ (Nonasb.
Nonasb. IA m b i g./Npj Elements)

______________25mm filter

Stopping ftuies:

<10% particulate coverage >50% coverage
at least 20 unfolded or overlapped grid squares
<5% holes or opaque areas

Grid acceptance:!
<50% undisaolved

-13.< Me.

structures up to TOa/t^jm
Miter, overlapped or folded

Acc. Volcage

Client Spl. Me.

Z ns c rume nc Z. D £M 10 CRZZ

/= EDS apectrum conforming to laboratory
idenUflcatlon criteria observed.

F= Single Fiber (1-3 interaectlons = 1-3 flbera)
a= Sundle f>0 flbera <1 fiber diameter apart!

Screen MaanxficaCLon IS,400X

AmoaiCe
Crocidolite { Non —asbestos;

i Anthophyllite ■
Tremolite ,. , , .... ,
Actinolite i Non-ldentified i

containing samplea)

Struct. 3 > O.Sum <k > 3:1 Aspect Ratio

N= Not Qbaerved (BOS spectrum ar diffraction pattern)

,^= Positive diffraction pattern properties conforming
to laboratory Identification criteria observed.
For cbryaotlla: 0.73nm apactng for (020) reflections,
O.S3nm spacing for the layer Une repeat, atreaking
of (110) and (130) reflections.
For amphlbelee: O.SSnm layer line repeat, and approx.
3.3 ratio of non-lvinned layer Une spot spacing to
layer Une repeat distance (O.S3nm).

M Sum
1
t

>0.5 um !
< 5 um I

I

Me. GO ce be

>50 j/G.O. or in lai 4 G.O.

Chrys.f Amphibole.

rilcer Tyoe yCs

Fl B!c Im

i i

B C

Filcer .Ares 23* .-rr?'

L\DATA\PR!VATE\MIKEC\CADD\TEM3 3/22/90

J_______ M
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