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ATC ASSOCIATES INC.

TEM ANALYSIS

N
Lab Sample Ne 2517 Cperator v T
Client 3pl. No. 34
Inscrumenc I.D. EM 10 CRY D15 No.
Screen Magnificacion 13, 400X Jommencs
Acc. Voltage 80 kY 4.7z 8tr Zorszd. 2 T4 s mm2
GO. Structure|Structure Type Length ! [.D. of Structure N ar (N EDSb
onas
Pl 20.5 um \ - : » .
No| Coord. No. IpigicIM| 25 om > 5um Chrys. Amphibole | Nonasb. 'Ambig./ND| Elements)
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Photo No. (from ! in 5 asbestos- Identify all structures using EDS Check diffraction for n1sbesloa Store all unrepeated spectra
containing sampies) fGrid acceptance: (18t 4)
= . ; <50% undissoived lilter, overiappe
Struct. > 0.5um & > 3:1 Aspect Ratio <10% particulate coverage >S0X coverage TOt&lS
N= Not Observed (EDS spectrum or diffraction pattern)[at least 20 unfoided or overlapped grid squares
\/2 Positive diffraction pattern properties conforming <3% holes or opaque areas F B C M P Sum
to laboratory identfication criteria observed. Unused portion ! i i
For ch 0.7 for (020) refl of fllter i : | i
0‘.’;3111!: spacing l'urnmu [lyur-unalr r(upuu)(..r-nr'lkml Avoided portion CthSOtlle : | :
aof (1310) and (130) reflections. \ of rlltzrp
For amphibolea: 0.53 1 14y L, and .{{ [ Partion of fliter 2 d . | ]
3.5 ratio clul::n—tvm::: l:;:: ll:: :;::.lp:c':nlltp:nu i subject o | | {2mm wide) Amphlbole ! }
layer line repest distance (0.33Jnm). \ examinatian ;, i
/= EDS spectrum conforming lo laboralory /—-—-———-——~ﬁ ; | !
identification criteris observed. AMPHIBOLES Ambiguous ‘ I | ‘
F= Singie Fiber {1-3 intersections = {-3 fibers) i Amosite 1 : ! 1 : i
B= Bundle =>3 fibers <t fiber diameter apart) 2Smm fillar Crocidolite i Non—asbestos. ‘ : ‘ f i
Wo St Y (memections) = Slapping s —— Anthophyllite | ‘ i :
NSD= No Structures Detected 1 230 1/G.0. or in st 4 G.0. remolite i _ g i } : . i i
Actinolite | NYon—Identified i i i i
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LAZ SROUP #5753 - 19:26/07 N
= - - - . / ( { A
Lab sampiz No Frlzer Type MCE 2% mm Jperatay Ll
Client Spi. No. 3% F.lzer Aresa 383 mm’2
- . t —
Instrument I.D. EM 10 IRX Srad I.D. X Disk Nc
Screen Magn:oZicazion 16.300% (GG} Area 3.02124 mm”2 Commenrts
Acc. Voltage BC kV No. GC tc ce Aralyzed _3 4,721 Suruct. Corspg. =2 T s me’l
GO. Structure [Structure Type Length | I.D. of Structure Nory, | EDS
N , 505 um : : (Nonasb.
No. Coord. 0. FIBICIM| T 5 um > Sum !Chrys.s Amphibole | Nonasb. [Ambig./ND' Elements)
: s = i i §
e P | | | !
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Photo No. (from | in 5 asbestos— Identify all structures using EDS Check diffraction for asbestos Store all unrepested spectra
containing samples) Grid lccepunce:l structures up to 70s§6m (1st 4)
= R ; <50% undissoived liiler., overiapped or [olde
Struet. % 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum or diffraction pattern)|at lcast 20 unfoided or overlapped grid squares
/= Positive diffraction pattern properties conforming <3% holes or opague arcas F B C M > Sum

to lsboratory identificstion criteria coserved,

Unused portion
af fiter

! i
Chrysotile r

;oara hry oi‘n\nm i _“ror (OZO)LnI:ru:t.Lon-. 1 ! |
.93nm “spacing lor the layer line repeat. streaking :
of (110) and {130} refections. :}m;r‘gr portion - ;
Por amphiboies: 0.53nm layer line repeal. and approx. Portion af fiter (Zmm wd, . :
3.3 ratio of non-iwinned layer line spol spacing to i l subjeet b | | mde) Amphxbole i
laysr line repeat distance (D.33am). \ exsmination / !
\/= EDS spectrum conforming lo laboratory ‘—*; N h ‘ ,
identification criteria observed. AMPHIBOLES | Ambiguous | | ! i
P= Single Piber (1-3 intermectons = 1~3 libers) i Amoste ( i i i ; !
gf glundle §>3 fibers <! fiber diameter apart] 2mm tiar | Crocidelite | Non—asbestos | l | [ |
'; ll::rti.xr >J intersectiana)  Stepping Ruies: | Anthophyllite ; ; ! J %
NSD= Na Structures Detected | >30 2/G.0. or in lat 4 G.0. i Tremolite _ i3 \ |
| Actinolite | Non-Identified [ ! i |

L\DATA\ PRIVATE\ MIKEG\ CADD\TEMI 9/22/%8
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TEM ANALYSIS

LAS GRCUE #. 373% - 13726731 R N
Tzt Ly
Lad Sampls No. 52512 Frlzer Tyoe MCZ 2: wm Cperanor v
Jiient Spl. No. Df Filrer Area 335 mm’l
Inscrument [.5. EM 10 ZRX Srid I ~ ‘5 ) Disk Nc¢
Screarn Magniiization 15, 490% iZ0) Ar=za DI DR S T Comment s
Acz. Voltage 80 kv No. GO -o be Apaiy/tex _3 { 4 .721 Sgruct. Corspd. 1o 70 s’/mm
GO. Structure |Structure Type Length | [.D. of Structure N or,/ (NOElDaSsb
0.5 um | ; . . i
Noj Coord. No. FIB|C|M 3 5 um | > sum ‘Chrys,; Amphibole | Nonasb. |Ambig./ND| Elements)
e 2| xS 1 i
T T
2 | EN AL | — e | |
ﬁ /’C-—; —
— N t T \ T
QA:) J | 2. & ;

|

|

1 HERR | | 5

2}

N
kLF‘hom No. {from

| in 5 asbestos~-

Check diffraction for asbestos

Store all unrepeated spectra

containing samples) Gria acceptance: (1st 4)
= . i <50%X undissolve
Struet. = > 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum or diffraction psttern)|at least 20 unfolded or overiapped grid squares
/= Positive diffraction pattern properties conforming <SX holes or opague areas F B C M > Sum
to laborsiory identification crileria obeerved. Unused partian | i
For chrysotils: 0.7dnm apscing for {020) reflactiona, aof fliter 3 ‘
0.5Inm ’:p-cmx for the layer line repeal. stresking Avoided portion ChrySOt'lle ’ i
af (110) snd (130] reflections. i // of fiter ‘ |
For smphiboles: 0.53nm !syer line repest. and approx. Portion al fllter (2mm wide) . !
3.5 ralie of non-twinned layer line spot spacing to { | "'BJHClulﬂ ! Amphlbole
layer line repest distance (0.53nm). | sxamination 7
/ i
/= £ps spectrum conforming o labaratory —— e i : ’
identification criteria observed. AMPHIBQOLES Amblguous !
F= Single Fiber (1-3 interscctions = 1-3 fibera) Amaosite | 3 \ i | i
B= Bundle (>J fibers <1 fiber diameter apart) 25mm fliter Crocidolite Non-asbestos] | i !
= o i !
ﬁ; (i(l:::fxr (>3 intersections) Stapping Aures: | Anthopnvllite | ‘ ‘ ‘
NSD= No Structures Detected >80 4/G.3. or in it 4 G.0. Tremolite | _ e
\etinolite | Non-Identified | | ! !

=\
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i
Lab Sample No. 62513 Cperatsr vil ]
Clisnt Spl. No. 97
Instrument I .D. EM 10 CRXY Disk No.
Scrzen Magnification 12,400X Commencs
Acc. Volrtage 80 Kk 4.721 3pruct. Zersed. T T s wmtl
GO. Structure [Structure Type| Length I1.D. of Structure N or/ (No%l%ssb
0.5 um . i :
Noj Coord. No. F Bic M! i 5 um > 5um |Chrys.| Amphibole | Nonasb. iAmbig./Nm Elements)
s i
PRy i 1 |

T
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Struct.

» 0.5um & > 5:1 Aspect Ratio
= Not Observed (EDS spectrum or diffraction pattern}

N=
/: Positive diffraction pattern properties confarming
to labaratory |dentification criteria abserved.

For chrysotile: 0,72nm -rlcm‘ for (02C) reflections,
0.53nm acing for the layer line repeat, streaking
of (110) and (130) reflections.

For amphiboles: 0.53nm layer line repeal and approx.
3.5 ratio of non-twinned layer line spolL spacing to
layer ilins repeat distance (0.33nm).

™

EDS spectrum conforming to laboratory
identification criteria observed.

F= Single Flber (1-3 inlermections = !-J fibers) H Amosite [ .
B= Bundle z>:! fibers <1 fiber diameter apart) 25mm lilter i Crocidolite - Non—asbestos
G2 Cluster (>3 {ntersectians) — i Stopping fuses: —— | Anthophyllite |
_ | >50 3/G.0. or in ist 4 G.O. . Tremolite i s
NSD= No Structures Detected ! i ;chnolite ! Non-Identified
; |

i i f | i
! : b !
LF‘hmm No. {from | in 3 asbestos- {dentify ail structures uming EDS Check diffraction for asbestos
containing samples) I[Gnd .ccepunce:l structures up to 70!§ﬁlm (13t 4)
= <50% undissoive ilter. overlapped or loide

<10% particulate coverage >50%X coverage
at least 20 unfoided or overiapped grid squares

Store all unrepeated spectra

Totals

<8% holes or opaque areas F B C M > Sum
Unused portion . ‘
af Miler Chrysotile 1
Avoided portion .
Parton of fliter 02( - d : ' ! 'T
| subject to (2mm wide) Amphibole ! !
\ examination ;
. ! 1
\/5 ampHIBOLES |  Ambiguous |

L:\ DATA\ PRIVATE\ MIKEC\ CADDNFEMD 9/22/98
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TEM ANALYSIS

LAB
)
Lab samplz Nc 62513 Cperatcr L3 .
Client Spl. No. 338 -
Instrument 1.D. EM 10 CRX Ci1sk No
Screen Magnificatien 16,100X Ccmments
Acc. Voltage 8C kv 4.7 Struct. CZorscd. to TY 3 mp2
GO. lStructureﬁiudmenB Length I.D. of Structure N ar/ ~ EDSb
' onaso.
| [ 20.5 um i . i -
No. Coord. No. FIBICIM| 25 um » Sum Chrys. Amphibole ! Nonasb. {Ambig./ND| Elements)
—_—
/s z |erem) |
T
el AR A il 1 |
2 2| — ‘ i
& 2/ 7/ —_— [
Rt Jl1&£7 i [
T
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Photo No. (from | in S asbestos- Identify ail structures usin, EDS Check diflraction for asbestos Store all unrepeated spectra
coantaining samples) Gnd uccepunce:l structures up to 70u§ﬁ|m‘ (1st 4)
- . i <30% undiasoived [iiter, overiapped or loide
Struct. > 0.5um & > 5:! Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum or diffraction pattern){at least 20 unfolded or overlapped grid squares
\/'= Positive diffraction pattern properties conforming ‘<5z holes or opague areas F B C M > 5um
to laboratory identilication critaria observed. Unused portion ; i
F h, ile: 0,73 I{ a20 Necti 3 of flller H
Selpehr o, 0,7 spacine for (020) reflections offier  Chrysotile ] y !
of (110} and (130) reflections. i or mur" o ; — . .
14 hiboles: 0.53 L I L and . Partion af filter 2 wid i | i ; h
133 ratio of non-twinned iayer iine ::::.-p:e':ng"z?r“ ! wubject Lo ) | (2mm wide) Amphibole ! ‘ : l i
layer line repsat distance (0.33nm). \ examination { i
/; i i ;
/= EDS spectrum conforming o laboratory ——— i ! | i
identification criteria obaserved. /: AMPHIBOLES | Amblguous ' ! 1 | “
= Single Fiber (1-3 intersections = 1-3 Ilbers) I Amomte i . i | |
B= Bundle é):l fibers <1 fiber diameter apart; 23mm fliter ] Crocidolite : Non—asbestos ! ; i
= . i I
G2 Gustar (>3 intarsections) — i Stopping Rules: | Anthophyllite | : i
= >50 3/G.0. or in lat 4 G.O. ! Tremolite | . : i { i
NSD= No Structures Detected i Aceunolite | Non~Identified : E l
L:\ DATA\ PRIVATE\ MIKEC\ CADD\TEM2 9/22/98 b, ! 1
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TEM ANALYSIS

LAB SEQUP #- S75°% 10726701 .
Lac Samplzs Ne geflt Fiizer Type MCI 2S5 mm Cperazor_ vl
Client Spl. No. 02 Filter Ar=a 33% mm™2
Instrument I.D. EM 13 CRY Grid I.D. “LE Disk No
Scr=en Magnificacion 15 4004 (GO} Ar=a P nm”2 Jomnments
Acc. Volrace 80 XV N¢. GO to be Anaiyzed _o 4.72. Seruct  Corsed o 77 sqamtl
GO. |Structure Siructure Type Length LD. of Structure N or, !(Nolzgssb
>0.5 um . | i i )
NoJ Coord. No. FIBICIMI 5 um > 5um |Chrys,| Amphibole | Nonasb. iAmbig./NDi Elements)
T T ;
D] g s
op e | - | |
= 2|\ T — < ! ;
e :
S| e |
FlLOF| —a— | |
> - = —
& J .7 & <
/ o .
& P — <

j

! )

! ! ‘
T T ) * 1
U\ | . o || ; 1 ! i \ 1)
Photo No. (from ! in 5 asbestos- Identify all struetures using EDS Check diffraction for asbestos Store all unrepeated spectira
containing samples) Gnd nccept.nnce:l structures up to 70s/hm (lst 4)
- . <50% undissolved [iiter. overiapped or [olde
Struct. = 3 0.5um & > 3:1 Aspect Ratio <10% particulate coverage >30% coverage TOtalS
N= Not Observed (EDS spectrum or diffraction pattern}jat least 20 unfoided or overlapped grid squares
= Posilive diffraction pattarn properties conforming <3% holes or opague srcas F B C M > Sum
to labaratory identificatian criteria obssrved. Unused poruen L | &
For ch tile: 0.7Inm xpa; for (020) reflections. of fiiter i ; :
0.;3:m"::-eﬂln| {ar UII' nynul:.llnn-r r(-pnl. -m.klzn= Avoided portian Chrysotxle i ! i
of (110) end (130) reflections. of flter l |
Por amphiboles: 0.53nm leyer line repest. and spprox. Partion of fliter (Zmm wide) . ‘
3.5 ratia of non-iwinned layer line spat spacing to subject to e Amphlbole | I ]
layer line repeat distsnce {0.533nm). examination .
i |
/: EDS spectrum conforming lo laboratory —— : . |
idenLification criteria observed. | AMPHIBOLES Ambiguous l ' !
= Single Fiber (1-3 intersections = 1-J [lbers) ; Amosite ' ) | |
8= Bundle €)Il fibers <l flher diameter apart) 25mm (liter ! Crocidolite Non—asbestos : : [
E‘—= (l:ll::rlfxr >3 intersections) ‘__&Jsu,wm. Ruies: | | Anthophyllite
NSD= No Structures Detected © >50 #/GC.0. or in ist 4 G.O. i Tremolite TFt . : i f
! | Actinolite Non-—ldentified ‘ : i i
L\ DATA\PRIVATE\ MIKEC\ CADD\TEM3I 9/22/98 — e i
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CITY_21MC100_002849251



NYC 9/11 Public Portal Document
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TEM

ANALYSIS

S 4 Lo 2500 N
Lab Sampls Nc 62513 Filrar Two2 MCE 2¢ mm Sperat:Iv Lt
Client Spl. No. 10 Filtar Ares 185 mm™2
Iastrument I.D. EM 17 CRY Gr:d I.0 XL Disk No.
Screen Magnification 16 400X (GG, Ares 5.02125 mmT 2 Comments
Az, Voltage 80 kV No. GC {4 721 Strucz  Torsed. s 70 s ommll
GO. Structurezﬂ’“m‘" Type Length 1.D. of Structure N or/ i (N E\Dassb
| { a.3 ; - ” NO .
NoJ Coord. No. IFE BEC M )2 5 \l,l,,r? { > 5um [Chrys., Amphibole { Nonasb. |Ambig./ND| Elements
N, | AL | ! | |
—~ |2l - | | & 1 1
Z - ; r ;
3|~ | — | | |
5 A= — L ‘ ;
= S = e
i
|
|
|
i
i
|
i | |
I i
l | |
1 o |
f i |
L
N |
HE ]
RN | 1
t i | |
1 {1 l i |
i 1 L 1 l ! oy

“"Phate Ne. (from | in 5 asbestos-
containing samples)

Struct. » 0.5um & > 5:1 Aspect Ratio

N= Not Observed (EDS spectrum ar diffraction pattern)
/= Positive diffraction pattern properties conlorming
to laboratory identification criteria abaerved.

For chrysatile: 0.7Jam spacing lor (020) reflections,

0.53nm spacing for the layer line repsat, sireaiing

of (110) snd {130} reflections.

For amphiboies:
3.5 ratie of non-twinned layer line spot spacing to
layer line repeal distance (0.53nm).

EDS spectrum conforming ta laboratory
identification criteria observed.

Single Fiber (i~3 intermectiona
Bundle é>3 fibers <! fiber diameter apart)}
Cluater (>3 intersections)
W= Matrix
NSD= Na Structures Detecied

Check diffraction for asbeatos

0.50nm layer line repeat, and approx.

F

Store all unrepeated -pecu-l)

Totals

C M > 5um

2\ DATA\ PRIVATE\ MIXEG\ CADD\TEMO 9/22/98

NYC-WTC_000209894

Crid acceptance: struclures up to 70s/fmm (ist 4)
<50% undissoive
<10%X particulate coverage >50% coverage
at least 20 unfoided or overlapped grid squares
<S5X holes or opague areas
Unuaed partion X |
ot filter Chrysotile
Avarded poruan
Partion of filter ?;_: flter a
l subjeel to | . mm wide) Amphlbole
examination
\/ aMpHiBoLEs |  Ambiguous
1-3 ribers} | Amoasite |
25mm filter | Crocidoiite ' Non—asbestos
Stopping Ruies: "Anthophyllite ;
>80 #/C.0. ar tn lst 4 3.0. Tremolite | e i
Actinolite Non-—-Identified “

CITY_21MC100_002849252
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ATC ASSOCIATES INC.

TEM

ANALYSIS

LAB SRCLD 7. 5753 10/25-9% , 3
Lac SampiLs Nc itey Operatcor Lol
Cliznn Spi Ne.o L1 Fllz
Instrumenc I.2. EZM 129 TRX Srad
Scresen Macnificazion 1€ 399¥ GO
LCC. Volmags 30 kv Nc Zorscd. T T osimm I
T
GO. Structure |Structure Type Length i I.D. of Structure N or,/ i(\'oEElDaSsb
20.5 um . i T -
Nof Coord.| No. [plg|cim| 20 am > 5um |Chrys, Amphibole | Nonasb. |Ambig./ND| Elements)
- T
‘ez g oo | ,
D RPAPCY < e
I | — e
. .
fly, | —e
k4 | .
A~ s | —
Gl S| e

!

I +

. |
I | N
i

—_—-

| | |

T

&! | !

)
Photo No, {from | in 5 asbestos~
containing sampies}

9 0.5um & > 35:l Aspect Ratio

Identify ail st

Struct.
N= Not QObserved (EDS spectrum ar diffraction pattern)

/= Positive diffraction pattern properties conforming

ructures using EDS Check diffraction for asbeatos
Grid lccepunce:l atructures up to 70!Fﬁlm‘ (1t 4)
<50% undiasoived [ilter. overiapped or [olde

<10%X particulate coverage >50% coverage

at least 20 unfolded or overiapped grid squares
<5% hoies or opaque areas

F

J

Store all unrepeated spectra

Totals

B C M > Sum

to laboratory identification griteria observed. Unused portion
For chr, ile: 0.73nm g 0 020) reflect] af filter 3
0.53nm “spacing for the layer "nn: r‘ev--l.Tt.r-lkAn. Avorded portion CthSOtXIe
af (110) and (130} reflections. of Tuter
For amphiboles: 0.53nam layer line repeat, and approx. Partion of filter) | (Zmm wid :
3.3 ratio of non-~twinned layer line spot spscing gn i subject to wude) Amphxbole
layar line repeat distancs (0.53nm). sxamination
/.
v'= EDS apectrum conforming lo laboratory —————————————— i
identification criteria obwerved. AMPHIBQLES ; Amblguous
F= Singie Fiber ([-J intersections = [-J fiders) Amosite |
8= Hundle (>3 fibers <1 fiber diameter apart) 28mm [fliter . Crocidolite  Non—asbestos
- : - . . |
ﬁ= (iil:x:rtle,r >J intersections) Aulcm ! Anthophylhte !
NSD= No Structures Detected | >80 #/C.0. or in st 4 G.0. Tremoiite | _ .
Actinolite  Von-Identified

L\ DATA\ PRIVATE\ XIKEG\CADD\FEM3  9/22/98

NYC-WTC_000209895

CITY_21MC100_002849253
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ATC ASSOCIATES INC. — TEM ANALYSIS

LaB

. . - . R e {‘.(,(',»/’\
Lal Semplz No. 52513 Operatsy
Zlient Spl. Me. 12
Instrument I.0. Disk MNo.
Screen Magniiicatlon 15 .300% “z Commernts
ACC. V2ltage 30 kV 3 14,721 Struyct Jorsed. S YO osommTT o
i T v
i GO. Structure |Structure Type I.D. of Structure Nor,/ | (NoF;‘SaSsb
20.5 um | ' K T 4 .
No/Coord.l No. [p|gic M| 2°% Jm > 5um (Chrys. Amphibole | Nonasb. |Ambig./ND| Elements)
C LD | et | | |
7 A C—._/ T L ‘ (
Q<2 — — l L
IV | — e
F .
-0 Wl 200 — e
S|\ A</ -~ e
-
|
| i
|
L
| L
]
'
‘ i
‘ |
|
|
!
| !
} i
| |
| | |
| i I
| 1 1
| ; AN a |
i | ' '
i | L) | l )
Photo Na. (from | in 5 asbestoa- Identify all structurea umn EDS Check diffraction for asbeatos Store all unrepeated spectra

containing samples)
Struct. = 3 0.5um & > 5:1 Aapect Ratio

N= Not Observed (EDS wspectrum or diffraction pattern)
/: Pasitive diffraction pattern properties conformung

Grid acceptance:

at least 20 unfolded or overiapped grid squares
[€S% _holes or opaque areas

Lo 70s/fm (1at 4)

<50% undissoived hiler, overiappe
<10%X particulate coverage >S50X coverage

Totals
F B C M > 5um
T

to aboratory identification criteria observed. Unused portion i i ‘
far chry 0.73nm for (020) reflections, of filler 3 |
0.52nm wpacing for the [ny-r llnu- r(epn(, .ul.:nkml Avaided partion ChrySOtlle ! l ’
of (110) and (130) reflectiona. / ot {lngrp ' -
for amphiboles: 0.53nm l!ayer line repeal, and approx. Portion of fliter ) | 2 d . i ! I
1.3 ratia of non-tsinned layer line spot spacing o | subjuct Lo \1 ; (2mam wice) Amphiboie : 1 ‘
layer line repeat distance (0.83um). | sxamination / ,
\/= EDS spectrum conforming to i(abaratory \ 4 r———-— i H I ‘ l
identification criteria obearved, \_// AMPHYIBOLES 1‘ Amblguous; i i ! l
= Single Flber (1-3 intersections = 1-3 fibera) Amosite ! : i i i
B= Bundle (>3 fibers <1 flber diameter apart) 25mm fliter Crocidolite ' Non—asbestos| . }
= Cluster (>3 intzraections) Rutee: anthophvyllite | i
odatrix 50 1/G.0. or e 4 o2 AR {'tl € ! I
NSD= No Structures Oetected >30 1/L.0. or in 1w -~ -remoiite - e I |
A ' sctinolite | Non-ldentified L |
L\ DATA\ PRIVATE\ MIKEG\ CADD\TEM3 9/22/98 —_—

NYC-WTC_000209896
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ATC ASSOCIATES INC. — TEM ANALYSIS

SRt
Lap Sampls N 625172 lgp2ratsy
Cli2nc sSpl. No. 12
Inscrumenc 1.2 EM 19 IRY Disk No.
Scresn Magnizicatlon 13,400 Comments
Acc. Voltags 80 k7 No. GO ro be Analyzed _3 f4.721 Sryruct. Corspd o 70 s/mm”2
T
GO. Structure [Structure Type Length i [.D. of Structure N ory” N Erzgssb
T T T T NO .
20.5 um . .
NoJ Coord. No. FIBICIM| 25 om » Sum (Chrys. Amphibole | Nonasb. |Ambig./ND| Elements)
1 T
| st | |
Ve . .
!,// prd /{/ I
NP e
o= < {
3\, ——
;{7
;
| ‘
i |
|
|l
| | o i | ,i |
H i ; ! | ! v T
i , B } | | | 1)
~—~Photo No. (from | in 5 asbestos— [dentify ail structures uaing EDS Check diffraction for asbestos Store all unrepeated specira
contaimng samples) Grid acceptance: structures u m (lst 4)

= . i <50% undijssolve
Struct. = 3 0.5um & > §:1 Aspect Ratio <10% particulate coverage >50% coverage

N= Not Observed (EDS spectrum or diffraction patlern) (at least 20 unfolded or overiapped grid squares
<S5X holes or opaque areas

Totals
F B C M > 5um

/: Positive diffraction pailern properties conlorming
to laboratory identification critaria obsarved.

Unused portion f ' |
For chrysotila: 0.73nm spacing for (020} reflections, of fliter 1 i i
0.53nm ’::ncing for the layer line repeal, streaking Avoided portion Chrysotlle : i i
of (110) and (130) reflections. of filter -
Par smphiboies: 0.53nm layer line repeal, and approx. Portien of filter {Zmm wde) : t l
3.5 ratic of non-twinned layer line spot spacing to subject to e Amphxbole ! !
layer line repeat distance {0.33nm). examination ‘
\/= EDS spectrum conforming o laboratory ———— ————— i : |
identification criteria observed. AMPHIBOLES } Amblguous | !
F= Single Fiber {1-3 intersections = 1-1 fibers} Amosite I i I . |
9= Bundle {>J flbers <! liber diameter apart) 25mm llller " Crocidolite NOD"&SbEStOSl | ' |
iz Siuster (>3 interacctions) ! Stapping Aulex: Anthophyilite | . ‘

- | >30 3/G.0. or in i3t 4 G.0. : - Tremolite coe i ! i i
NSD= No Siructures Detected i |  Non—-identified | } i i '

L\ DATA\ PRIVATE\ MIKEC\CADD\FEM3 9,22 /08 ' Actinolite ‘

CITY_21MC100_002849255
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TEM ANALYSIS

LAB GRQUP 4. =722 - 120°05/01 N
Lab Sample Mo. 32820 Filter Type MCE 2% mm Operatsr [ (At
Client Sgl. No. 14 Filter Arza 285 mm”2
Instrumerr I3 EM 1) CRY Grid I.D JHYE Disk Ne
Screen Magniification 15 400X {3C! Area ). 01124 mm"Z Comments
Acc. vVeoltags 80 wv Nz. GT to be Analvzed 5 4.701 Struct. Zovssd o ") s mms
GO. Structure |[Structure Type| Length I.D. of Structure Nor,/ |, EDS i
N T >0.5 um - (Nonasb.
Noi Coord.| No. Ipipgicim| 25 om > S5um |Chrys. Amphibole | Nonasb. |Ambig./ND| Elements)
1 1
B S |
- o — |
3 2| g & —
3| 7| — |
7 44(7;5 T L
J& V7| — ||
&

PN B

‘ |
) D |

f

LF-‘l'mm No. (from 1 in 5 asbeatos-
containing samples)
Struct. = 3 0.5um & > 5:! Aspect Ratio

N= Not Observed (EDS apectrum or diffraction pattern)

=

Identify all structures using EDS
Grid acceptance:
<50X undissoive

Positive diffraction pattern properties conforming
Lo iaboratory identification critaria obwerved.

Far chrysatile: 0.73nm » cmﬂ far {020) refectlians.
0.33nm spacing for the layer line repeat. streaking

of (110) snd (130) reflections.

Por amphiboies: 0.33nm layer line repeat. and approx.
1.5 ratio of non~twinned layer line spot spacing o
laysr line repsat distance (0.53nm).

/Forum\ al filter
H subject to
sxamination

\_/ :
!
!
2Smm filtar |
|
|
|

—— Slopping Rules; —
{ >80 3/G.0. or in lst 4 G.O. |

\/= EDS spectrum conforming (o laboratary
identification criterta observed.

F= Single Fiber {1-1 interaections = 1-3 fibers)
B= Sundle §>3 fibers <1 fiber diameter apart}
C= Clustar (>3 intervections)

M= Matrix

NSD= Neo Siructures Detected

L\ DATA\ PRIVATE\ MIXEC\ CADD\TEMI

e/22/98

NYC-WTC_000209898

Check diffraction far asbestos

<10X particulate coverage >50% coverage
at least 20 unfolded or overiapped grid squares
1<5% holes or opaque areas

Unused portion
af fiiter

Avoiwded portion
of flliter
(2mm wide)

AMPHIBCLES |

Amosite
Crocidolite
Anthophyllite |
Tremaolite |

Actinolite !

|
h |
Store all unrepeated SPECLI'IJ

(1at 4)
Totals
F B C M > 5um

Chrysotile J 5 ‘3 ! /

Amphibole ; I \ 1\

Ambiguous ‘ | i ! i
Non~asbestos ] ] j J
Non-ldentified l “ L 1 11

CITY 21MC100_002849256
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ATC ASSOCIATES INC.

TEM

ANALYSIS

LAZ GROUE # - 743 1’25701 .
{ )
Lap Sawmpo= Nic s2827 Folt=r SpEraT oY L’“QP
Zi=nt Spi. Moo 13 F.lrer
Instrumenz .3, EM 17 Grzd Cisk No
Scraen Magniiication (GC, Arsa 0.423124 mm™Z Jommernis
Acc. Vol:tage 80 kY Nc. GO tc be Analvyzed _§& 4.721 Sgruct . Corstd. nc 7Y s v’z
GO. Structure |Structure Type Length | [.D. of Structure Nor,/ (N EDSsb
onaso.
30.5 um : . T \ - 3
NoJ Coord. No. FIBIC M| %275 um > Sum |Chrys.!| Amphibole | Nonasb. |Ambig./ND! Elements)
| e 7o) ‘ I
’ 3 | LT | | !
— , - T
30 2lemz | —em
TN 22—
ma———— —_— 1
- s 127 —e-
e g .
ot 4 J /’/ —
S| — 2~

l ‘ |

|

] ; ] o

|
|
l

| | }

T

| | |
L‘Pholn No. (from | in 5 asbestos- Identify all at

ructures using EDS
Grid acceptance:]

Check diffraction for asbestos

1
Store all unrepeated spech.J

containing sampies) structures up to 70s/thm (lst 4)
= . i <50% undissoived liller, overlapped or lolded
Struet. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum or diffraction pattern)|at least 20 unfolded or overiapped grid squares
/: Pouitive diffraciion paitern properties conforming 1<SX holes or opague areas F B C M Z Sum
lo laboratory ideatification criteria observed. Unuseq portion ]
For chrysotile: 0.73nm € for (020) reflections. of flller 1 ! i
0.33nm spacing (or the layer nn:r r(zpnt. -mnk'::: Avowded portion Chrysot_xle ! E
of {110) and (130) reflections, of Illter ‘ 1
for amphiboies: 0.53nm layer line repesi. and approx. Portion of filler (Zmm wid : :
3.5 ratio of non-twinned layer line spot spacing to ubjsct to el Amphlbole | l ‘
layer lins repeat distance (0.53nm). examination ! ‘
V= EDs spectrum conforming to laboratlory — : ' |
identification criteris observed. : AMPHIBOLES Ambiguous !
F= Single Fiber (1-3 intersections = 1-3 fibers) | Amosite ‘ 1 i
= Bundle (>3 (ibers <l flber di er apart) 28mm fiter | Crocidolite | Non—asbestos . \ }
- ; | | i
= (i‘l::r'-‘!xr (>3 intersections) Stopping Ruies: | Anthophyilite ' ‘ w
NSD= No Structures Detecied ! >30 1/G.0. or in ist 4 G.O. ! Tremolite ’ - PF4 \k i \
Actinolite | Yon-—ldentified | | ] \

L\ DATA\ PRIYATE\ MIKEG\ CADD\FEM2 9/22/98
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ATC ASSOCIATES INC.

Lac Sampiz Nc.

Cii=nt Spl. No

astrumenc 1. .D. EM i3

e

Scrzen Magnifization 1% 400X

TEM

ANALYSIS

AcT . Volroage ag kv = + SoysTd =2 s mn
GO. Structure |Structure Type I.D. of Structure Nor, . EDS
. ‘ { . . (Nonasb.
No/ Caord. No. FlBlc M > 5um |Chrys.. Amphibole | Nonasb. |Ambig./ND| Elements)
APV 5 | ! i é
iz e o e | |
3 Z’/z e ;
Floe?” | — «—
Pl R -
Slg 7| —=—
|
|
1 i i
E | |
i _ i
| | |
| |
|
i f
|
l |
| | |
BERE : r ] : |
IR | | ! ] |
. ; . !

“~—Photo No. (from | in 5 asbestos- Identify all structures uan,

Check diffraction for asbestos

lore all unrepeated spectra

containing sampies} Crid acceptance: (1st 4)
Struct. = a. 5: i <S0% undissolved [liiter. overfappe
rue > 0.5um & > ! Ampect Ratio <10X particulate coverage >50% coverage Totals
N= Not Qbserved (EDS apectrum or diffraction pattern)|at least 20 unfolded or overiapped grid squares
/= Positive diffraction paitern properties confarming |<S% hales or opague sreas F B C M > Jum
io laboratory identification critaria abasrved. Unused portion
For chrysotile: 0.73nm s for {020) reflections, of fllter i )
0.53nm ,:p-clu for the r:y:-“r' h:: r‘-p--,!. llﬂlk’l:: Avolded port CthSOtlle ‘ ' !
of (110) and {130) reflections. of Miley PorHen
Por amphiboles: 0.33nm layer line repeat. and approx. Partion of filter 2 d . 1
35 ratio of non-lwinned layar line wpot spacing Lo subject to (2mm wide) Amphibole !
layer line repeat distance (0.33nm). i\ | examination —
W\ T ) |
\/= EDS spectrum conforming Lo laboratory e i I }
identification criteria observed. \ i AMPHIBOLES Amblguousﬁ ) I
P= Single Fiber (1-3 intersections = | -3 fibers) | Amosite E i i | :
B= Bundle §>3 fibers <1 liber diameter apart) 25mm fitLer ' Crocidolite | Non—asbestos: ! ! '
C= Cluster (>3 intersections} = 2 i N . : ‘ ;
M= Matrix lopping Ruies: , { Anthophyllite ! | -
NSD= No Struct Lecte >530 »/C.0. or ' tat 4 G.O. ! ¢ Tremolite ! . | i . .
@ Structures Detected \ctinoiite | Non-Identified | ; : g ]
L\DATA\ PRIVATE\ MIKEG\ CADD\TEMI  §/22/98 v . . —
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TEM ANALYSIS

- A ﬂ,\)
Lab Sample No 53527 Cperazcr L,
Client Spl. No. 17
Inscrument I.2. EM 12 TRXY Disk No.
3creen Magnificazion 1£ 400X (GO} Area Commencs
Acc. Voltage 8% xV No. GO zo 4721 Styuge. Torspd. tt T s w2
GQO. Structure [Structure Type| Length ! [.D. of Structure Noory/ ‘(N EDSb
1 1 onaso.
: : »0.5 um ! : T . ‘ . .
No| Coord| No. [pigic M| 2°2 u° > 5um [Chrys. Amphibole | Nonasb. |Ambig./ND' Elements)
VS| a2 1 ! f
// P a{/ e G [ i
r i B

7

e

e

L7 5

|
|
|

[
| |

|

' 2
Store all unrepeated spectrs

Photo No. (fram ! in 5 ssbestos- Identify all structures umng EDS Check diffraction for asbestos
containing sampies) Grid acceptance: (1at 4)
= . i <50X undissolve
Struct. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% caverage Totals
N= Not Observed (EDS spectrum or diffraction pattern)|at least 20 unfolded or overlapped grid squares
\/'= Pasitive diffraction patiern properties conforming 1<3X holes or opague areas 4 F B C M P Sum
to laboratory identification crileria abserved. Unuwed portion ‘ \ |
Far chr 0.7 g [ 020) ecti . of [liter N !
0.53nm “spacing {ur“t':- layer lm‘:r P(Iplll.r.ll;'glkal:: Avoided portion ChrySOtlle . ' ! l
of (110) and (130) reflectiona. ot riter " : - -
For amphiboies: 0.33nm layer line repsst. and spprox. Paortion of filter 2, ™ . . ) i i
1.5 ratic of non-twinned layer line spat -pu:m(.u: { subject o {amm wide) AmphlbOIE i |
layer tine repmat distance (0.5dnm). examination / i ;
\/= EDS spectrum conforming Lo laboratory B T - ; i ! |
identification criteria observed. AMPHIBOLES : Amblguous i ‘ i
= Single Fiber (1-3 intersectiona = 1-3 [ibers) Amosite | ) | I
= Bundle (>3 fibers <) fiber diameter apart) 25mm filter Crocidolite | Non-asbestos i
W2 Sarriy 70 tnuermectiona) o Slopping e — anthophyllite | —— 1
NSDz No Structures Detected >80 +/C.0. or in i» Y- : remolite o _ PR . i | | |
| Actinolite | Non-ldentified ! : i :

L:\DATA\ PRIVATE\ MIKEC\CADD\TEM3 ¢/22/98

NYC-WTC_000209901
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TEM ANALYSIS

warseor L1 K
Disk Ne
“ommencs
' 4,731 Struct Zovspd. To T2 s mmll
GO. | Structure|Structure Type Length 1 I.D. of Structure Nor,// T(Nof;:xnassb-
NoJL Coord.| No. Ipig|c|M| 2°2 %™ | » sum Chrys/ Amphibole | Nonasb. |Ambig./ND| Elements)
A ' '
5—/‘)’/’2 Z ',; - e }
\Z | <] — — |
— [Floe —=— |
SIS — | ‘ |
E| Tzl e i

|
|

|

|
|
1 ! i
\
{ | L
i i

|
|
|

I
b |
1
i

&

Photo No. (from | in S asbestos-
containing ssmpies)

Identify all structures using EDS Check diffraction for asbestos
Gnd accepunce:! structures up to 70=§&m (1st 4)
> 0.5um & > 5:1 Aspect Ratio <50% undissolved lilter, overlapped or [lolde

Store all unrepeated spechlJ

Totals

B € M >» 5um

Struct. = <10% particulate coverage >50% caverage

N= Nat Observed (EDS spectrum oar diffraction pattern){at least 20 unfoided or overiapped grid squares

\/= Positive diffraction pattern properties confarming L<3Z holes or opague areas F
to laboratory identilleation criteria observed. Unused portion
Far chrymotile: 0.73nm spacing for (020) refllsctions. of filter 1
0.53nm ’:plcm( for the lyurlhne repeat, streaking Avoided partian ChrySOtlle
aof (110} and (130) reflecuens, of ﬂlurp
Por smphiboies: 0.33nm layer line repest, and spprux, Portion of fllter (2mm wide] :

3.5 ratio of non—-twinned layer line spat spacing to | wbject o | | Amphxbole
layer line repeat distance (0.53nm). \“'"‘""“‘"‘ /

\/2 EDS spectrum conforming to labaratory : i
identification criteria observed. \/ AMPHIBOLES Amblguous
Single Fiber (1-] inlersections = 1-3 [ibers) ' Amosite :

Bundle (>3 fibers <l fiher diameter apart) 25mm fliter Crocidolite | Non—asbestos

(i‘l::r&:‘r (> intersections)  Stopping Ruies: : Anthophyllite :

= >50 3/G.0. ar n lat 4 G.O. Tremotite .
NSD= No Siructures Detected ‘ Actinolile ‘ Non-ldentified
L\ DATA\ PRIVATE\ MIXEG\ CADD\FEMI 9/22/98 —_—
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TEM ANALYSIS

SABR ZRPOU? #: S7oF - 10 732F 00
e
Lab Sample Nc 53528 F_lrer Type MCS Operator - e
Cliant Spi. No. .9 Filter
Instrument [.D. EM 10 7TRX Grid Disk N¢
Screen Magnifization 1s.109X% (GO Zooment s
Acz. Voltags 30 _xV No. G 4. 721 Strucn. Zgorsed. e T2 s/mm’2
T
GO Structurelsu“‘““" Type Length I.D. of Structure N or,/ (N Ex:llzassb
- - . o .
V 20.5 um . | .
Noj Coord.| No. |[p(p|c|u| 202 um > 5um |Chrys| Amphibole | Nonasb. |ambig./ND| Elements)
o d / >~ | T
& ALy 1} |
;T | !
= E | - |

L3 L

/
2
5-4;2]
J -

,;

| U
Photo No. (from | :n 5 asbestos-
containing sampies)
» 0.5um & > 5:1 Aspect Ratio

Struct.
N= Nat Observed (EDS spectrum or dif{fraction pattern)

S

Positive diffraction pattern properties conforming

dentify all structures usin

Check diffraction for asbe
structures up to 70s/&m

Grid acceptance:
<50% undissolve

to laboratory identification crileria abserved. Unused portion ! T
Par chrysatile: 0.73am tar (020) refl of filter i ) ’
0.33nm spacing for the T-y-r'hm r(epnll.r streaking Avoided portion Chrysotlle t |
of {110) and (130} refiections. ot mm" ]
For amphiboles: 0.33nm layer line repeal, and approx. Portion of fllter (2mm wide) N !
3.5 ralo of nan-iwinned layer line ipot spacing %o subject o ! Amphlbole ! !
iayer lins repeat distance {0.5dnm). \ sxamination | /
/= EDS spectrum conferming to laboratory AN ——— ; | :
identification criteria abserved. \_/ AMPHIBOLES | Amblguous | i !
F= Single Fiber (1-3 intersections = 1-3 fibers) Amosite [ . : , |
g: glunﬂe gg {H:en <tl fiber diameter apart) 25mm filter Crocidolite . Non—asbestos] ; ) |
= . H " ]
M= I:a:"xr intersections) Stopping Rules: | Anthophyllite ; - :
NSD= No Structures Detected >50 2/G.0. or 10 st 4 G.O. Tremolite | - - ) ! ;
Actinoiite | Non~ldentified \

L\ DATA\ PRIVATEN\ MIKEG\ CADD\TEMI 9/22/98

NYC-WTC_000209903

: ;
stos Store ail unrepeated spect.rl-J

{lst 4)

<10% particulate caverage >50% coverage Totals
at least 20 unfolded or overiapped grid squares
<5% holes or opague areas F B C M > Sum

o}

CITY_21MC100_002849261
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TEM ANALYSIS

LAB ) N
Lac samples Nc 5232+ TperaTir Ll
Clisnc 3pi. Ne.o ZC
Instrument 7.D. EM 171 TRX Cisk Nc.
Scresn MagniZication 15.490X Comments
Acc. Voltage 80 kv No. GO zo be Analyzed 5 4.727 3zruct CTovspd., 2 T3 s mm
GO. Structure |Structure Typei Length : I.D. of Structure Nor,/ | (NoEr:Eissb
205 T . ] i :
Noj Coord. No. FIBICIM| %5 \:lr,r? > Sum |Chrys., Amphibole | Nonasb. |Ambig./ND! Elements)
Nyor | 2 | l
Y = o | | |
NS | — e | |
¢ lgrE| —an '
P T ATE| e
S|\ F| — <
A i
H
|
-
I
1 |
!
HEN |
RN |
I T i
i
l P @
T ‘ ; i
1 ; ’ : ! : 1 . : [
f i L \ ! !
| P ! I |
i i Jooog | : | ! I
“~Photo No. (from | in 5 asbestas— fdentify all structures uming EDS Check diffraction [or asbestos Store all unrepeated apecira

containing samples)
Struct. = 3 0.5um & > S5:1 Aspect Ratio
Not Observed (EDS spectrum or dilfraction pattern)

SF

Positive diffraction patlern properties canforming
to laboratory identification criteria observed.

For chrysotile: 0.7dnm spacing for (020) reflections,
0.33nm spacing for the iayer line repesl. strsaking

of (110) and (130) refiections.

For amphiboies: 0.5dnm layer line repeat. and approx.
3.3 ratio of non~ivinned layer line spaot apacing to
layer line repeal distance (0.53am).

\/= EDS spectrum conforming to (aboratery
identification criteria observed.

Grid acceptance:
<50% undissocive
<10% particulate coverage >50% coverage
at least 20 unfolded or overiapped grid asquares
<5X holes or opague areas

Unused portion

(1st 4)

F

Totals

B C

M > 5um‘

s

of filter Chrysotile
Avoided portion
Portion of (filter gmr::g:«u) 3
‘ subject lo Amphlbole
\\ axamination
[ AMPHIBOLES Ambiguous|

F= dingle Fiber (1-3 intersections = {-3 fibers} Amosite B I

g':' glun:l: (:g Hhteru <lli rlb)cr diameter apart) 28mm [ilter Crocidolite Non—asbestosi

o iupeer (>3 intersections Stapping Rutes: .| Anthophyllite '

NSD= No Structures Detected >80 1/C.0. or in laL 4 3.0 | . Tremolite | _ .
Actinolite | Non-ldentified

L\ DATA\ PRIVATE\ MIKEG\ CADD\TEMI 9/22/98

NYC-WTC_000209904
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TEM ANALYSIS

LRBE SROUP #: 5749 0/26731 .
Lab Sampls No 22527 Filzer Type MCE 2% mm Cperat:ir Lo
Zlient 3p:i. No.o 21 Filzer Arsa 385 am"2
aric 1 - .
[nscrument I.D. EM 13 CRX Srid 1.D. hille Disk No.
Screasn Magnificacion 15,400X (GO) Ar=a 2.0222¢4 mm”2 Zomments
Acc. Yoluage 80 kY Nc. GC ¢ be Anaryzed _3 4,721 Ssruct Tozspd. o T o3 mmTl
GO Structure |Strusture Type Length 1.D. of Structure N or/ (N sb ‘
- ona
>0.5 um | . . I
N°l Coord., No. Ipig|c|M| 25 um > 5um [Chrys. Amphibole | Nonasb. |Amblg./NDr memem)1
A |
"Nz | a0 I !
R |
I
i
lycmraPs]
7l — =
T — T
2o AT — dm

| | |

? |

‘ !

NENE |

| ‘ | |

)

L

Identify all structures usin
Grid acceptance:
<50% undissaive:

Photo Ne. (from | in 5 asbestos-
containing sampleas)

Struct. » 0.5um & > 5:! Aspect Ratio
N= Nol Obaerved (EDS spectrum or dilfraction pattern)

/: Positive diffraction pattern properties conlorming
to (-burlwry identification criteria observed.

For chry ie: 0.7Inm ¢ for (020) reflections.
0.53nm -p-ezn. far the Ilycr line repest, stresking

of (110) and {130} reflections.

Por amphiboles: 0.33nm layer line repeai. and approx.
3.3 ratio of non-iwinned layer line mpoL spacing o
layer lina repeat distance {0.53nm).

at least 20 unfoided
<5X hoies

Portion of filter
wubject to
exsmination

EDS ipectrum conforming ‘o laboratory
identification criteria observed.

|

|

I

= Single Fiber (1-3 (ntersections = (-3 (lbers) ! Amosite i ] i /

8= Bundie E)G fibers <1 fiber diameter apart) 2Smm filter i Crocidolite , Non—asbestos ; ' i 1

I:- (i‘l::rlf‘r >1 intersections} . . Aueas L ‘ !Anthophylhte | ] ;
NSD= No Structures Detected | >80 5/C.0. or in ist 4 C.O. | ! Tremolite i —_ SF3 I

Actinolite | Yon-—ldentified i ]

L:\ DATA\ PRIVATE\ MIKEG\ CADD\TEXI 9/22/98
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<10% particulate coverage >50% coverage

Oor opague areas

T AMPHIBOLES |
[ AMPHIBOLES |

Slare all unrepeated spectra

(1st 4)
er, overlappe T
otals
or averlapped grid squares o
F B C M Sum
Unused poruan . ‘ ‘ l }
af filter Chrysotile ! I |
Avoided porUon
af filter : i
(2Zmm wide) Amphibole ; 1 !
Ambiguous | :

| :

CITY_21MC100_002849263
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TEM ANALYSIS

LAZ GROUD % 2763 - 1 28 97 )
Lap fampis NG . Filezr Type MIZ 2% mm Jperaccy -
Client Spl. dNc 22 Fi_mer Area
Instrument 1.0. EM 10 CPY Gr:d I.T Cisk No
s GO} Arez Comments
A No. 3C to be Aralyzec _3 4,321 Strust. Torsed ns T s omm
GO. Structure Structure Type Length | [.D. of Structure N or/ N EDsb
i Nonaso.
' 20.5 um : R 7
No, Coord. No. piBiC M| 25 om > S5um Chrys.! Amphibole | Nonasb. |Ambig./ND| Elements)
Al s ! y
’ Z (_,‘ — e i i ‘
= . |
D L o R 1
“Z 7 | — e i
: T
N SR R g |
A e

i b

“~Photo No. (from | in 5 asbeatos-

containing samples) Grid acceptance: structures u (1st 4)
Struct. = 0. > 5: ¢ Rati <50% undissolve:
rue > 0.5um & il Aspec atio <10% particulate coverage >50X coverage

N= Not Observed (EDS spectrum or diffraction pattern){at ieast 20 unfolded or overiapped grid squares

/: Positive diffraction patilern properties conforming <3% holes or opague sreas F B
to laboralory identification criteria observed. Unused portion ‘
For chrysotile: 0.73nm spacing for (020) reflections, of filter i
0.33nm ’-‘:ukn( for the -ycr‘lln- repeat, stresking Avoided ction ChrySOt‘lle |
of (110) and (130) reflections. A Ctiter -
For amphiboies: 0.33nm layer line repast. and spprox. Portion of fiiter {(2mm wide : i
3.5 ratia of non-iwinmed isyer line spot spacing (o subject o ' Amphibole |
iayer line repeat distanecs (0.53nm). examination

\/= EDS specirum conforming to laboratory ——— i i
identification criteria observed. ' AMPHIBOLES ! Ambiguous

F= Single Fiber (1-3J intersections = 1-3 fibers) Amosite ‘

B= Bundle (>] fibers <! fiber diameter apart} 25mm filter Crocidolite | Nan—asbestos

€= Cluster (>3 intersectionsj Ste ! : . |

K= Watrix pping Ruies: —— | Anthophyllite |
= >50 8/C.0. ar in lst 4 G.D. , . Tremolite .

NSD= No Structures Detescted ! i Non-Identified

Identify all structures usin

EDS

Check diffraction for asbestos Store

ail unrepeated spectra

Totals

C

d

—

> dum

l

L\ DATA\ PRIVATE\ MIKEC\ CADD\FEMY  9/22/98
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ATC ASSOCIATES INC.

TEM

ANALYSIS

LAE ,
[ (i g~
Lab 3amplz Nc Cperacir_ - Lt
Client Spl No 21
Instrument 1.7 t Lv TRX Disk No
Screz=n MagniiIicatiin 14 130X Zommentz
Acc. Volzage 30 kY 4 Struct Torsepd nr TN 3 w2
GO. | Structure |Structure Type| Length | I.D. of Structure N or,/ }(NoExDaSsb ‘
= 0.5 ‘ ) : l
No Coord.] No. |pig|c M| 2’5 ™ | » 5um [Chrys| Amphibole | Nonasb. |ambig./ND| Elements)
NA= 7 a7 ‘ |
SNz 7| — |
25—
7 IR —
< W gE | — e
I
! i
| |
i |
i i \
! f I
i b |
]
|
!
| !
| | T
! ' t ' | )
| ot | \ g
1L ! | e | ! 1 l )
Photo No. {from | in 5 asbestos- Identify all structures using EDS Check diffraction for asbestos Store all unrepeated spectra —

containing sampies)
Struct. = 3 0.5um & > 5:! Aspect Ratio
N= Not Observed (EDS spectrum or diffraction pattern)

/: Positive diffraction pattern properties conferming
to labarstory identificatian criteria cbserved.

Por chrysotile: 0.73nm spacing for (020} reflections.

0.53nm spacing for the layer line repeat. streaking

of (110) and {130) reflectians.

Por amphiboies:
3.5 ratio of non-~iwinned layer line spat spacing to
layer line repeat distance (0.33nm).

\/= EDS spectrum conforming to laboratory
identification crileria cbserved.

F= Single Fiber (1-3 intersections = 1-7 [ibers)
B= Bundle })J {ibers <! flber diameter apart)
C= Cluster (>3] intersections)

W= Matrix |
NSD= Ne Structures Detected

0.53nm layer line repeal, and approx.

L\ DATA\ PRIVATE\ MIKEC\ CADDATEM2 9/22/98

NYC-WTC_000209907

Totals

B C M > 5um

t

Grid acceptance: (1st 4)
<50% undimaoive
< 10X particulate coverage >50% coverage
at least 20 unfoided ar averiapped grid squares
|<SX holes or opaque sreas
Unused portion . f
of filter Chrysotile
Avoided partion
Portion of fllter nzr filler
subject Lo (2mm mde) Amphlbole
sxamination
TampuiBcrgs | Ambiguous
. Amosite : i
25mm filter Crocidolite | Non-—asbestos!
o Stopping Rules: | Anthophyllite | -
>50 3/G.0. or in Imt 4 G.O. | Tremolite o :
| Actinolite \ Non—Identlfled'}

CITY_21MC100_002849265
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ATC ASSOCIATES INC. TEM ANALYSIS

LAE GROUP # 575° 122851 ' N
Do
Lab Sample No 52539 Frlzer Tvpe MCI 25 mm lperator T
Client Spl. Nc. 24 Frlcer Ar=a 235 mm"2
Instrument 1.0 EIM 1> TP Srid 1.3 L Disk No
Screen Magniiization 15.400% zQ; Rrea 31124 mm C Jommencs
Acc . Vecloage £0 kY Ne. GO -2 be Analyzad A2 4,721 Sryucr Zorsed. £z T 3 mmy o
Go. Structure |Structure Typ=l Length [.D. of Structure N or/ (N EDSb
— onasb.
: 20.5 um i : .
NoJ Coord. No. F BIC iM %2 5 um > Sum |Chrys.] Amphibole | Nonasb. |Ambig./ND| Elements)
/B | A
2 o~ |2 .
. 4’- L P ~ _—
|| —
N
$NAmT ] — L
2 - ] | X i
G T A — e |
-
|
I |
—
)
i
| |
|
1 |
L |
y 1 I
| | |
| oo
E |
1 i !
| i 1 | I
" N R i
| L r | r
| | RN | | ‘ | iy
“—Photo No. (from ! in 5 asbestos-— Identify ail structures using EDS Cheek diffraction for asbeatos Store all unrepeated spectra

containing sampies) Grid acceptance: (1st 4)
= : i <50% undissoive
Struct. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage TOtaIS
N= Not Observed (EDS spectrum or diffraction pattern)jat least 20 unfolded or overlapped grid squares
/: Positive diffraction pattern properties conforming Ls5Z holes or opague arcas F B C M 2 Sum
lo laboratory identification criteria obaserved. Unused portion | ‘ |
For chr 0.73nm for (020} reflections, of fllter 1 | '
0.33nm spacing for the layer line repeat, streaking Avaided portion Chrysotlle | ‘ l
of (110} and (130} reflections. of filter 1 1 ]
Por amphiboies: 0.33nm layer line repeat. and approx.|{ / Portion of fiter (2mm wide) : i
3.3 ratto of non-twinned Inzar line spot spacing to ! subject to AmphlbOlE : :
laysr line repest distance (0.53am). sxamination :
]
\/= EDS apectrum conforming to laboratory e ————————— i | :
identificatian criteris observed. . AMPHIBOLES ‘ Ambiguous ! ! !
P= Single Fiber (1-~J interscctions = 1-3 fibers) i Amosite } i : ‘ ‘
= Bundle 1>3 fibers <! fiber diameter apart) 2Smm filtar . Crocidolite | Non—asbestos! |
K== Cll::rl‘.: >3 intersectians) ,__"Slnppml Rules: | Anthopnyilite ; ;7 .
NSD= Neo Structures Detected >30 1/G.0. or in it 4 G.0. ! Tremalite _ PF3 ! :
Actinolite Non-ldentified | ,‘ &

LA\ DATA\ PRIVATE\ MIKEG\ CADD\TEM] 9/22/98
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ATC ASSOCIATES INC.

TEM ANALYSIS

[ .
Lap Sampl=z Nc Jreracsr el
Zlisnt Spl. o
Instrument I.D. EM 19 ZTR{ Disk No
3creen Magnifization 15,400X Comments
Acc. Voltage 30 kv { 4.721 Strucs ZTorsed. o TC o s'mnt2
GO. |Structurestructure Type| Length I.D. of Structure N ory/ (NOEPaSSb
» [ | 20.5 um : . i ] :
Noj Coord.] No. Iplglcim! 2°3 %™ | 5 sum |Chrys| Amphibole | Nonasb. |Ambig./ND| Elements
. e -, -
| | 8T T | |
2, |27 — e |
Lyl — —
S U7 — e
F| L 2| — e

; ]

l

i [ i

i BN

T T

2

“=Phata No. (from | in 5 asbestos-
containing sampies)

Struct. = 3» 0.5um & > 5:1 Aspect Ratio
N= Not Observed {(EDS spectrum or di{fraction pattern)
\/= Positire aciffraction pallern properties conforming

lo laboratory identiflcation critaria observed.
Far chrysoUla: 0.73nm apaeing for (020} reflectjons.
0.53nm “spacing for the layer line repest. streaiing
of (110) snd (130} reflections.

For amphiboies:
.5 rstio of non-~iwinned layer iine spot spacing to
layer line repeat distance {0.53am).

EDS spectrum conforming to Iaboratory
identification criteria observed.

Single Fiber (i1-3 intermections = 1-3 fibers)
Bundle (>3 fibers <1 fiber diameter apart)
Cluster (>3 intersections)
Matrix

NSD= Na Siructures Delected |

ldentify all st

ructures using EDS Checi: diffraction for asbestos
Grid acceptance: structures up to 70s/fm (lat 4)
<50X undissoived [lilter. overiapped or lolded

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

|<5X holes or opaque areas

0.33am layer line repeat, and approx.

Store all unrepeated spectra

F

Totals

B C

M

> Sum

Unused portion

Chrysotile 1

L\ DATA\ PRIVATE\ MIKEC\ CADOD\FEMI 9/22/08

NYC-WTC_000209909

of filler
Avoided partion l

Fortion of fliter o var
cubject to {2mm wde) Amphibole I

examination

. ; i
[ AMPHIBOLES Ambiguous!
+ Amosite | {
‘ 28mm fliter Crocidolite | Non—asbestos|
~———— Stopping Ruies: — " Anthophyllite i ;
| >80 1/G.0. 1t 4 G.0. ! i ‘e i
230 1/G.0. or n a4 i Kéilmngﬁt: - Non-ldentified |

CITY_21MC100_002849267
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ATC ASSOCIATES INC. — TEM ANALYSIS

Scr=en Magni:l

Acc. Voltags 1. Zoysciooz> A osamm”2
GO. |Structure |Structure Type Length 1.D. of Structure Nor,/ | (NoErgSsb |
1 ] ; P ¢
NoJ Coord. No. ipiB iC M io.ss \:',,",' | > Sum Chrys., Amphibole | Nonasb. |Ambig./ND! Elements

/ J;D /‘{'_/Sg{—’)
G — e
=l D Sl Bt
Z
=
&

|
‘ 1
1
i
i

BE | — —

L T e

TE — e

| !
| ] | | | :
] 1 - | f ‘

LPhom No. (fx"om l in 5 asbestos— [dentify all structures using EDS Check diffraction for asbestos Store ail unrepeated speclrlJ
containing samples) Grid accepunce:! structures up to 70s§ﬁlm (1at 4)
<50% undissolve \ller, overiapped or [oide

Struct. = > 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage TOtals
N= Not Observed (EDS spectrum or diffraction pattern) |at ieast 20 unfoided or overlapped grid squares
\/= Positive diffraction pattern properties conlerming <3X holes or opaque are F B C M > Sum
to laboratory ldentification criteria observed. Unuaed portion i .
Por_chry 0.73nm far (020) reflectiona, of fliter Chrysotile | t
0.8Jnm apacing far the layer line repeat. stresking :
af {110) and (130) reflectiona. Avoied portion | ‘ —!L
For amphiboles: 0.33nm layer lina repsal. and approx. Portion of fliter (2mm wide) . | ! !
3.3 ratia of non-twinned layer line spot spacing to subject W b Am phlbole : | ‘
\ayer line repeat distsnce (0.53nm). sxamination R
| |
\/= EDS spectrum canforming o laborstory e —————— e 3 ; ! '
identification criteria observed. i AMPHIBOLES Amblguous !
F= Single Fiber (1-3 intermections = 1-1 fibers) ! Amosite . i
8= Bundle (>1 flbers <! fiber diameter apart) 25mm fliter " Crocidolite | Non—asbestos i \
‘\:I== !;l::rl.;r (>3 intervectiona) i___isi.mmmg Rulem: i Anthophyllite | ;
f ]
NSD= No Structures Detected >30 1/G.0. or in st 4 C.O. ! Tremolite ! _ ae ! I
| Actinolite Non-ldentified | i

L\ DATA\ PRIVATE\ MIKRC\ CADINTEMD 9/22/98
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ATC ASSOCIATES INC.

TEM ANALYSIS

Lao Samplz Nc 22533 Oparator Lo l‘)
Client Spl. No. Z7
instrument I.D. EM 1o CRX Disk Ne
Screen Magnification 15, 400X (GQ: Area £.37:12¢ mm”™2 Comments
Acz  Voltage an_xv Nc. GO to be Analyzed _£ 4.721 Strusr Torsgd 2 T s/mmTC
GO. |StructureStructure Type Length I.D. of Structure N or,/ (VoEDSb
- Nonason.
2>0.5 um . . .
No/ Coord. No. FIBICIM| 25 um > Sum Chrys.l Amphibole ! Nonasb. }Amblg./ND Elements)
N AE | S |
- 2L g — e
Gy L | — ¢
|2 o —_— e
= TS| —
Gl | —e

1
I

f |

! { 5 i |

L

Photo No. (from | in 5 asbestos-

Check diffraction for asbestos Store all unrepeated :peclruJ

Identify all structures using EDS
containing samples) Grid .ccepunce:dl Tt structures u ln{ ;l‘;)u Am (1st 4}
= . i <50% undisacived liller, overiapped or lolde

Struct. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum or diffraction pattern)|at least 20 unfolded or overiapped grid squares
/= Positive diffraction pattern properties conforming L<3Z holes or opague areas F B C M > Sum

o laboratory dentification criteria cbserved. Unused portion ] 1 :

For chr le: 0.73nm ¢ for (020) reflectiona. af filter H

0.5Jnm spacing lor lhe layer line repeat. nu-nk?:: Avaided portion Chrysotxle : : !

;f [110) snd (130) r;ﬂecuonl. Parts ¢ fite of [ilter ‘ i

or amphiboiea: 0.353nm layer \ine repeal, and approx. arton a v (Zmm wide, H

1.5 ratio of non-iwinned layer line spot spacing to subject to ! Amphlbole i 1

layer iine repeat distance (0.53nm). examination ; "

| : |

/= EDS spectrum conforming lo laboratory v 3 ! {

identification criteria observed. ) AMPHIBOLES Amb‘guous ‘ ! 1
F= Single Fiber (1-3 intersectiona = 1-1 libers) | Amosite | ‘
8= Bundle {)3 flbers <! fiber diameter apart) 25mm fiter ' Crocidolite | Non—asbestos | ,
ﬁ: e:::": >3 intersections) ——— Stopping Rules: ! Ant.hophyllit.e |
NSD= No Structures Detected >80 4/G.0. or m st 4 GO ¢ Tremolite | o (Lo iieag | : ‘ ?
L\DATA\ PRIVATE\ MIXEG\ CADD\JEMD  9/22/98 |__Actinolite . i

NYC-WTC_000209911

CITY_21MC100_002849269
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ATC ASSOCIATES INC.

TEM

ANALYSIS

Y| S
Lab Sample Ne 52534 lperatsr S
Clienc Spir No 2¢
Instrumenc I.2. EM 19 JRX Zisk Ne
Scresn Magnificaclon 15,400% Jomments
acc . Joltage 3C kV 4 .721 Sprugz. Corse2. o T0 3 mm
I T
r Go. Structure |Structure Type Length ‘ [.D. of Structure N ory/ }(Nolixnassb !
i 0. | T 1 -
NoJ Coord. No. F:B |C M i 55&1: 2> Sum Chrys.ﬁ Amphibole | Nonasb. .Ambig./ND!| Elements)|
CEOE e | | |
T 2 o e | | |
; FlTs — — : |
] ] N
<y @2 4| — — i
& )// —_—
[
! | l ) |
T L I |
| [ : | !
. - : : 1
| : L] J |

"~ Photo No. (ﬁ.‘om 1 in 5 asbestos-

=/
Store all unrepeated spectra

Totals

B C M > S5um

containing samples) Grid acceptance: (13t 4}
= . : <50Z undissolve .
Struct. = > 0.5um & > 3:1 Aspect Ratio <10X particulate coverage >50% coverage
N= Not Observed (EDS spectrum or diffraction pattern)jat least 20 unfolded or averiapped grid squares
/: Positive diffraction patlern properties conforming <3% holes or gpaguc Areas F
to laboratory identification criteria observed. Unused portion
Far chrysotils: 0.73nm spacing for (020) reflections, of fliter i
2.533nm ’lp.c(n‘ tar the .ycrlun- r(-an. streaking Avoided portion ChrySOtlle
af {110) and {130} reflections. of Iliter
Por amphibaoles: 0.33nm layer line repaat. and approx. | ! Portion of fiiter (2mm wide) .
3.5 ratio of non-twinned layer line spot spacing to subjeet to Amphlbole
iayer line repsat distance (0.53nm). examination
!
\/= EDS spectrum conforming to laboratory [ me— 3
tdentification criteria cbserved. i AMPHIBOLES Amblguousl
| —————— —
F= Singie Fiber (1-3 intersections = 1-1 fibera) ! Amosite 1 ;
B= Bunale (>3 fibers <! fiber diameter apart) 23mm ftter | Crocidolite | Non-asbestos!
ﬁi_ e::‘_‘f; (>3 intersections) Stopping Rules: . \ I Anthophyllite ‘
NSD= Mo Structures Detected >30 4/G.0. or in lat 4 G.O. Tremolite _ . |
Actinolite | Non-ldentified ]

L:\ DATA\ PRIVATE\ MIKEG\ CADD\IEM3 9/22/98
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ATC ASSOCIATES INC.

TEM

ANALYSIS

LAB ZRQUT 375% - 107257351 N
—
Lab Sample dc. Oparator -
Clienct Spl. No. 22
Instrumenc I.2. EM_ 22 CRY Tisk Ne
Screen Magnification 19,3007 Jommencs
Acz  Vnlrage 35 kv ‘4 T2 Swyuer  Tovspd T2 70 g mrell
1 1 EDS |
GO. Structure |Structure Type Length ; [.D. of Structure N or (N b
onasb.
{ 20.5 um ! ! i . | ! ,
No/Coord.| No. [p[gic|m % 5 um » Sum Chrys! Amphibole | Nonasb. Ambig./ND| Elements)
> e s i
ez &7 | = 1
P2 - e |
3T — —
-
. - R
¢ g - [ ‘
7/4) tf - &\% T !
- : 1
; 1
| 1
|
* |
| i
i
i
i i [
| i |
i !
! |
7
|
i
I
!
{
{
; |
i ¢
i o | 1 : 1
i ! [ i : i J
KPhuto No. (from 1 in 3 asbestos— Identify all structures using EDS Check diffraction for asbestos Store sil unrepeated spectira
containing sampies) Grid acceptance: {ist 4)
= . <50% undisacive
Struct. = 3 0.5um & > 3:1 Aspect Ratio <10X particulate coverage >50X coverage TOtBlS
N= Not Observed (EDS spectrum or diffraction pattern)|at lemst 20 unfoided or overiapped grid squares
/: Positive diffraction paitern properties confarming <3% holes or opaque areas F B C M > Sum
to laboratory identification criteria observed. Unused portion | ! |
P i ile: 0.73: [{ 020) re} of filter 3 i
l).nbrﬂ:mr spacing for (he layer ine r(epn,L. streaking Avorded u Chr-YSOtlle } ! !
of (110) and (130) refiections. of flite, PorHen -
Par amephiboies: 0.33 i it L d 3 Portion of fliter 2; - . i !
3:,5 rlTl: of ;::n—t-\n::n‘i l:;:; ll:: :;::.:p::r:ng.::r" subject to (Fmm ide) AmphlbOIE l “ ! 1
layer line repeal distance (0.33nm). sxamination —_ . !
= =D spectrum conflorming to laboratory i | i i |
identification criteria observed. | AMPHIBOLES | Amblguous 1 | i !
F= Single Fiber (1-J intersections = 1-3 fibers) . _Amosite [ i ; i i
8= Bundle (>J fibers <! fiher diameter apart) 2Smm filter | Crocidolite | Non—asbestgsl \ | , ;
i—_: (i‘l:::‘.‘r (>3 interscctions) Stapping Rules: ‘ Anthophyllite i ‘ | i
NSD= No Structures Detected | >30 1/C.0. or in lst 4 G.0O. ‘ 1 Tremolite — +if3 {
A | Actinolite Non-ldentified ‘ g |
L\ DATA\ PRIVATE\ MIKEC\ CADO\JENI 9/22/98 — = -
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ATC ASSOCIATES INC.

TEM ANALYSIS

LAE S2CUE %

Coe s
Lac Sampls No 22537 Opzrator v
Cilient 3pl. bo. 32
Instrumenc 1.2, EM 1° ZRY Disk Ne.
Scrzen MagniZicacticon 15,.470Y Jomments
Acc. Volroage 80 kv ! 3 721 Strugt. Torsod. k2 70 s/mmi2
GO. Structure |Structure Type Length } [.D. of Structure N oor (N;ﬁﬁzb
N°l Coord. No. FIB C ]M %0'55 ‘:1,,",‘ > 5um Chrys. Amphibole | Nonasb. {Ambig./ND| Elements)
P AL - e
$| 0 | —
506’ TN | — — ‘
| |
i T
| !
: |
| |
[ %
i
+
{
I
| |
| ]
| | (
‘ H [
7 P
! | \
| i !
| ! |
, | | i : ;
‘ ‘ A | |
(L i ! | | [ | ? |

Photo No. {from 1 in 5 asbestos-

Identify all structures using EDS

Check diffraction for asbestos Store all unrepested specu‘l’)

containing samples) Grid acceptance: m {lst 4)
= . i <50%X undisscive ilter, overiappe

Struct. = 3 0.5um & > &1 Aspect Ratio <10X particulate coverage >50% coverage TOtalS

N= Not Ohserved (EDS spectrum or diffraction pattern)fat least 20 unfolded or overiapped grid squaresa

/= Positive diffraction paitern properties conlorming <5% holes or_opaque areas F B C M > Sum
to laboratory identification criteria observed. Unumed partion ! :
Par chi tle: 0.73nm far {020 flections, of fliter i ; '
Ofﬂl:mry::u:x.ng ror"m-'r:yc-':‘un".' r(epnn,l.,"ll.rtlkt::: Avoided portion Chr}lsctlle .
af {110} and (130) reflections. of (Uter :
For amphiboles: 0.33nm layer line repeat. and approx. Portion of lliter ' (2mm wide) .
3.5 ratio of non-lwinned layer iine apol spacing to | ubject to : Amphlbole
layer iine repeat distance (0.33nm). examination !

V= EDS spectrum conforming to laboratory e 1 ; ‘
identification criteria obaerved. . AMPHIBOLES | Amblguous ! !

F= Singie Fiber (1-J intersections = -3 fibers) Amosite ! | ' i |

= Bundle (>3 fibers <l (lber diamater apart) 28mm filler Crocidolite | Non—asbestos! | |

= } ) i |

M= cul:::,.: (>3 intersectiona) . Stopping Ruies: ' AnthOphylllte l P | ; |
~ | >30 8/G.0. or in Ist 4 G.O. Tremoli | ‘o ! I

NSD= Nao Structures Detected ! i Acting{;t: ! Non-ldentified 1 1 [ '

L\ DATA\ PRIVATE\MIKEC\ CADONJEMI  9/22/98 kil

NYC-WTC_000209914
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ATC ASSOCIATES INC. — TEM ANALYSIS

LAE .
. Lit -
Lab Sampiz Nc Operator i
Cilienc Sp.. No
Instrument I.D. EM 13 JRX Disk No
Screen Magnificat.oon 13,400X “omments
Acc. Volcage 80 kY 34 72% Szruct . Cersed. T2 7Y s el
GD. }SU‘UC".UI‘E Structure Type Length l [.D. of Structure N or\/ EN EDaSb ‘;
I T T onaso. |
: >0.5 um } . T ] |
Noj Coard.l No. pigic M| 25 om > 5um |Chrys. Amphibole | Nonasb. |ambig./NDi Elements)
FAEE | |
ey —_ ]
(77 AT A '
SN | — !
ClX & | —
T K| — e
. v
T L] —e-
i
! |
|
|
|
T
i
f {
]
l |
|
|
) ! ‘
i JE—
| | ; ‘
Bl | | |
| | Bl | - |
i i i { i
4 ' ’ ’ J ! | | ! ] : J
~~Photo No. (from | in 5 asbestos— Identify all structures using EDS Check diffraction for asbestos Store all unrepeated spectra
containing samples) Grid nccgpunce:l atructures up to 70ufﬁxm {1st 4)
= . i <50% undissoived [ilter, overlapped or loide
Struct. > 0.5um & > 5:l Aspect Ratio <10% particulate coverage >50% coverage Totals

= Not Observed (EOS spectrum or diffraction pattern)jat least 20 unfoided or overiapped grid squares
|<5% holes or opague areas

F B € M > 5um

N=
/= Positive diffraction pattern properties conformung

to laboratory identification criteria obwerved. Unused portion i ) |
For chrysatile: 0.73nm cing for {020 MNections. of Niter i 1 i ]
8.5dam ’uucmg lor th-. lyl'l'.lln! r(:pu‘l-.".u-.:-kln. Avaided porton ChrySOt'lle i ‘ |
of (110) and (130) refiectiona. of rlll.nrp - ;
For amphiboies: 0.53nm layer line repeat. and spprox.|// | Portion of filter {2mm wide) . i
3.5 ratlo of non-twinned layer line spot spacing to / subject to Amphlbole {‘ I
layar line rapewst distance (0.53nm). \ examinalion J . !
. ! {
-./= EDS spectrum conforming to laboralory [y ! i
identification criteria observed. | AMPHIBOLES ; Amblguous\ : { !
F= Single Fiher (i-3 intersections = 1-] flbers) Amosite ' ! i
8= Bundle é:-a tibers <! fiber diameter apart) 2%mm flitar | Crocidelite | Non-asbestos) i | i
ﬁ_: (;“I::rl:‘r >3 interzections) —_— Stopping Autem: - . : AnLhophy}lile ‘J } . . ; ‘
NSD= No Structures Detected >%0 $/G.0. or in fat 4 C.O. | : Tremol{te ! Non-Identified ! i i | ! "
Ny | Actinoiite : ' ' ! |
&\ DATA\PRIVATE\ MIXEG\ CADD\TEMO 8/22/98 — J

CITY_21MC100_002849273
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ATC ASSOCIATES

Lap Samplz Nc 5252=

Cilienc Spl. No. 32

1.0, EM_ 1< CTEX

Irstrumantc

Screen Magnii.cation 15,400X

TEM ANALYSIS

INC.

Jperator

Disk Nc.

Zommencs

Acc. Voltags 30 kv No. GO oo be Analvzad _3 4 727 Smruct Covspd .t Tl 3 ommc 2
GO. |Structure [structure Type Le'ngth I.D. of Structure N or,” g(NoEnI;ssb.
No Coord.| No. [¢lglciM| %P ™ | > sum lChrys. Amphibole | Nonasb. Ambig./ND| Elements)
(|l ysglelo| || | |
R G O ol Ui ;
__ Bler—— |
v 2| e—
LT 2| — o ‘
&l 13| — |
l
!
|
E
|
|
il
|
| | | |
N ] |
i } | J ,‘ : | *‘
0o BEE | | | : ! | )

“~Photo No. (from | in 5 asbestos-

Identify all structures usin

Check diffraction for asbestos Store all unrepeated spectra

containing samples) Grid acceptance: structures up to 70s/dm (lst 4)
= . i <350% undissoived lilter, overlapped or [oide
Struct. = 3 0.5um & > §:1 Aspect Ratio <10% particulate coverage »50% coverage TOtalS
N= Not Observed (EDS spectrum or diffrsction patiern)}at least 20 unfolded or overiapped grid squares
/= Positive diffraction pattern properties conforming <3Z holes or opsgue arcss F B C M > 5um
lo laboratary identification criteria observed. Unused portion ‘l i
Foar_ch Ule: Q.73 it 1 020) reflections, of filter M P
Of'sanm"::lcl:\( fornmtl :y:-:’\ln-: r(:p-lL."-t.r.:lk‘::; Avoided partion ChrySOtlle ! | i
of (110} snd (130) reflectiona. of tllLerp 1
For amphiboies: 0.5Jnm layer line repesi, and spprox. Partion of riiter 3 id : i
1.5 ratia of non-twinned layer line spol spacing to subject {2mm wide) Amphlbole | ! }
laysr line repeat distance {0.53nm}. \  exarmination / / ! !
\/= EDS spectrum conforming lo laboratary /—-———-— : } ‘ .
|dentification criteria abserved. AMPHIBOLES ! Amblguous‘ } i
F= Single Fiber (1-1 intersections = =1 fibers) ! Amosite ! | i i
= Bundie (>3 fibers <! flber dismeter apart) 25mm fliLer . Crocidolite ‘! Non-—asbest_osj ' ‘l ! i
Wo St 0 imeersections) Stopping Ruies: | Anthophyllite | * ‘
| >50 1/C.0. or in ist 4 G.0. | Tremolite | !

NSD= Na Structures Detecled

LA\ DATA\ PRIVATE\ MIKEC\ CADDNTEMI 9/22/98
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ATC ASSOCIATES INC.

TEM ANALYSIS

LAP ~
Lac 3emp.z M. TperaIor ( il
Client Spl. MNo
Inscrumenc I.D. EM 13 JRX Lisk Nc
Scrzen Magnification 13,400 Commencs
Acs. Voltage 3¢ XV 3.721 Iorspd. f2 TC s mm’:
GO. Structure |Structure Type Length [.D. of Structure N or,/ E(V EDSb
0.5 - iNOnaso.
No. Coord. No. F|Bi{C M i 5 &1: > Sum [Chrys.| Amphibole | Nonasb. |Ambig./ND| Elements)
/ AN e D
2 2 e e
3 SO — e
i , —
gl — e
e |\l = e
G\ | T
!
| | |
' i r
! : ! , :
T ;
(L | | | ! !
Phata No. (

fram | in 5 asbestos- Identify all structures uming EDS

Check diffraction for asbestos

Store all unrepeated :pectrl/

containing samples) Grid acceptance: (1st 4)
= . i <30%X undisscive
Struct. » 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage TO talS
N= Nat Observed (EDS spectrum or dilfraction pattern)|at le{nl 20 unfolded or overiapped grid squares
\/= Positive diffraction pattern properties conforming <5Z noles or opague sreas F B C M > Sum
o laboratory identification criteria observed. Unused portion | ] ' 1
For_chrysotile: 0.73nm for {020) reflactions, of filter i !
Sfanm Trpaceris far he Taver Uine repant. sreabing oo vortion Chrysotile | | b
af {110) and (130) reflections. of flll.er” :
For amphiboles: 0.5Inm laysr line repeat. and approx. Portion of [ilter (2mm wide) : . |
3.5 ratio of non-iwinned layer line mpot spacing to \ subject lo e AmphlbOlE :
laysr line repest distance (0.53nm). \ examination .
/= EDS spectrum conforming to laboratory e —————— i 1 i i 1
identification criteria observed. | AMPHIBOLES Amblguous | I i
= Single Fiber (1-3 intersections = 1-3 fibers} i Amosite ! ! .
= Bundle (>3 fibers <! fiber diameter apart) 25mm fliter ‘ Crocidolite | Non—asbestos i :
= e::rt;r (>3 intersections) [—— Stopping Rules: | Anthophyllite ' : !
NSD= No Structures Detected | 730 1/G.0. or in 13t 4 G.O. | | Tremolite | Non-Identified i :
‘ ' Actinolite ~fon-—ldentilied ! i |
L:\ DATA\ PRIVATE\ XIKEC\ CADD\TEM3 9/22/98 [ —— ¥ « —
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ATC ASSOCIATES INC. TEM ANALYSIS

LAB "
Lab Sampie Me. 52547 Jperatir Lot
Zli=znt Spl. No. 31
Instrument I.D. EM 19 CEY J.sk Nc
Screen Magniflcation 15.400% CTommenc 2
Acc. Voltage 33 x/ No. GC tc o2 2pal,zed % 4 721 Srruzz. CTorsed to T 3 mntl
GO. Structure |Structure Type Length I.D. of Structure N or/ N EDSb
onaso.
20.5 um | . f .
Nof Coord.| No. Ipigic|M| 2°2 Y™ | 5 sum |Chrys, Amphibole | Nonasb. Ambig./ND| Elements)
g7 s i ‘
/ < /ﬁ/ e { i
3l — l |
sIVYZ L — |
Az —

& AR

_— !

!
L S
Photo No. {from | in 5 asbestos~ identify all structures using EDS

1T

; |

Check diffraction f{or asbestos

Store ail unrepeated speclrl')

containing samples) Grid acceptance: (1t 4)
- . <50% undissolve .
Struet. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS apectrum or diffraction pattern)|at least 20 unfolded or overiapped grid squares
/= Positive diffraction paitern properties conforming $3% holes or opague aress F B C M > Sum
to laboratory identilication criteria observed. Unused porton i l 1
Far chrysolile: 0.73nm i{ 020) refl of filter 5 ‘
Ofbanmr’:ptcx.ng for the layer \ine r(eanrlu-nkin¢ Avoided portion ChrySOtlle ! |
of (110) and (13D) reflections. of !lll.erp 1 ‘
For amphiboies: 0.53nm layer line repeat. and spprox.{( { Portion of filter (2: 1 : i ;
3.3 ratio of non-twinned layer line spot spacing lo i wbject o 1| mm vide) Amphxbole | |
layer line repeat diatance (0.53nm). examination / ! :
| |
\/= EDS spactrum conforming o lsboratory r————— 5 J ! i
identification criteria observed. 1 AMPHIBOLES Ambiguous i ' ‘ 1
—_——
F= Single Fiber (1-1 intersections = !-) fibers) Amosite ! | | :
= Bundle é>:l fibers <! fiber diameter apart) 253mm filter ' Crocidolite ! Non—-asbestos ’ ; . i
= Clustar {>J intersectionsj s Rulen: 1 Anth hvlli i i | ;
K= Mairix 50 /:"c’)pm' u?; 4 Co. | ‘ ’ n’[‘ s 1y'g,n£ ‘ | | ;
NSD= >50 3/G.0. or in 1 .0. ! remolite PN H |
NSD= No Slructures Detected | sctinolite ' Non—Identified E ! |
9/22/98 bbb : i |

L:\DATA\ PRIVATE\ RIKEC\ CADD\TEM2

CITY_21MC100_002849276

NYC-WTC_000209918



NYC 9/11 Public Portal Document

ATC ASSOCIATES INC.

TEM ANALYSIS

Instrument

Screzzan Magnilication 15,

4

Acc. Voltage 80 kV Nc. GC tc ke Analyced _4 4 Jzrsed. t2 7O s mm 2
GO. Structure |Structure Type Length ( 1.D. of Structure N or/ :Oqjﬂﬁzb.}

Noy Coord. No. F M iof,s :,:l > Sum ijChrys.} Amphibole | Nonasb. iAmbig./NDi Elements)i
(e 57| S ] | | |
it | ! |

gl A — ; i

e S — e |
£ 7 F —

|

| | |
i
|

L | ]

Phote Na. {from | in 5 asbestos-
containing sampies)

Struct. = 3 0.5um & > 5:1 Aspect Ratio

N= Not Observed (EDS spectrum or diffraction pattern)

=

Positive diffraciion pattern properties conforming

L
Identify all structures using EDS Check diffraction for asbestos
Grid lccepunce:l structures up to 70s§ﬁlm (i3t 4)
<50% undissoive liter, overiapped or folde

Store all unrepeated spechnJ

Totals

<10% particulate coverage >S0% coverage
at least 20 unfolded or overiapped grid squares

|<5%_holes or opague areas

F_B

C M > 5um‘

to laboratory identification criteria cbserved. Unused portion
For chrysotile: 0.73nm spacing for (020) reflections, of fiiter 4
0.53nm ’u‘:u::-ng for the -y'r.llnc r(-pc-l. streaking Avoided portion ChrySOt‘xle
of (110) and (130} reflections. of rlll:rv
For amphiboies: 0.33nm layer line repeat. and approx. Poruon af fliter (2mm wide) :
2.5 ratio of non-twinned layer lina spol spacing lo subject o AmphlbOle
layer line repeat distance {0.33nm). examination
7 ;
\/= EDS spectrum conforming to laboratary ——r————y i | !
identification criteria observed. AMPHIBOLES ! Ambiguous ‘ I
F= Single Fiber (1-J intersections = !-1 fibers) Amosite i i
gf glum::: §>g fibers <! fiber diameter apart) 25mm filter Crocidolite Non—-asbestos |
l; I:L.r\xr >3 1inlersections) ! 31 ing Rules: ‘ Anthophy_llite i :
NSD= No Structures Detected i >50 1/G.0. or in ist 4 G.O. i Tremolite | Non-Identified ! . i i
P ; : : !

L\ DATA\ PRIYATE\ MIXEG\ CADD\TEMI 9/22/98

NYC-WTC_000209919
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TEM ANALYSIS

JpEratIr Lo

Li3k No

Jomment s

Nec. 3C to b2 Analyzed 3 {4 721 Srrugn. Corsed t: 9 s.mm”l
GO St_ructureISl—ruclure Type Length ‘ I.D. of Structure Nor,/ J‘ (N EDSb
: onaso.
T - T
>0.5 um . .
N°J‘ Coord No. FlBic|m| 2% o= | > sum iChrys.| Amphibole | Nonasb. |Ambig./ND| Elements)
| AT L
»
77 2] e o
rd
T e | —
p———— H | 1
- — H H
Flez Bl — — i |
L -~ e i f
T (ST E — — ‘ E
é;‘é?;ﬂ —_— i
+ T ‘
i :
| | |
T
i
i
|
|
1
1
+
)
i
!
! \
| }
I
( I { ¥
; \ ; |
- :
IR | > | |
| 1 } I ‘ j
. L ) | ,
' i ) j . :
| ‘ T | ] | | | )
Phato Ne. (from 1 in 5 asbestos- Identify all structures using DS Check diffraction [or asbestos Store all unrepeated spectra
containing sampies} Crid acceptance: (lst 4)
= . <50% undissoived [ilter, overlapped or
Struct. = > 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >S0% coverage TO talS
N= Nat Observed (EDS spectrum or diffraction pattern){at lesst 20 unlolded or overlapped grid squares
/= Positive diffraction patiern properties conforming <5% holes or opague areas of F B C M > Sum
to laboratory Identification criteria observed. Unused pertion : | l
F hr ile: 0.73 [{ 020) reflections. of filler 3 !
a?sr:lnm pacing rnrnmc hy:r'\inn: r(-pnl.r.-u':-k‘:::: Avorded portion ChrySOtlle i |
of (110) snd (130) reflections. / of Hlurp v
F hiboies: 0.52, 1 " L. and . Partion of filter' } {2 widi .
35 ratio of non-\winned layer line ipoc spacng o (| subject lo o | (2™ 7e) Amphibole \ |
layer iine repeat distance (0.53nm). \ examination
/= EDS spectrum conforming lo laboratory A G ————— 3 ! ‘ ‘ I
identification crileria ohserved. \ . AMPHIBOLES Amblguousv | |
= Single Fiber (1~3 intersections = 1-J fibers) Amosite | ! \ | ;
Bundle (>3 fibers <1 ({iber diameter apart) 23mm fllter Crocidolite Non—asbestos‘ i i i
1
li‘h::::‘r(xl intersections) . Stopping Rules: Anthophyilite ‘ [ : i
NSD= No Structures Detected >80 #/G.0. or . ist ¢ G.O. Tremolite | — CFs ' : I I !
Actinolite | Non-identified | | ‘ <}

L\ DATA\ PRIVATE\ MIKEC\ CADD\TEMD 9/22/98
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CITY_21MC100_002849278



NYC 9/11 Public Portal Document

ATC ASSOCIATES

INC. TEM AN

ALYSIS

LAE GROUP #- 5759 - 11.26/77 .
Cl A)
Lab samplsz No 52543 Tilter Type MCE 25 1m Jperatir LLs
Clrent Sgl. Ne. 27 Filzer Are:z BTS'VH:T*:
Instrument I = EM 10 I Grid 1D + X & Disk No
Screzen MayniIi (G2 Areaa 2.22124 mm"2 Commencs
Acc. Volrags 80 kV No. GC tec be Analyzed _5 4 721 Struct. Torsod T 7O s mmts
| G Structure |Structurs Type Length ‘ 1.D. of Structure N or, N EDSb
: Nonasb.
>0.5 um i . | .
N°J Coord. No. FIB|CIM| 275 um 2 Sum Chrys.| Amphibole | Nonasb. 'Ambig./NDi Elements)
- T :
AV |
. £y . :
&7 |2 K| —
. s T
'?\S; ; ol
’ S 2 —=
&\ e > — e
f
|
| ' -
| |
] T
i
!
7
| )
| 1
i
! ‘
| |
| b !
1 | |
| J | 1
| 1
! | | \
| ] T
| |
' |

| |
| |
|

| J
| ‘

from | in 5 asbestos-

|
Lf | 1 e
Phato No. {

contaiming sampies)

Struct.
N=

Ve

Not QObserved (EDS spectrum or diffraction pattern}

Pomitive diffraction pattern properties canforming
io laboratory identification criteria aobserved,

{dentify all structures using EDS Check diffraction for aabestos
Grid nccepuncz:l structures up to 7Da§§1m (13t 4)
> 0.5um & > 5:1 Aspect Ratio <30% undissolved [ilter. overlapped or folde

|<5%_holes or opaque areas

<10% particulate coverage >50%X coverage
at least 20 unfolded or overiapped grid aquares

F

|
| |
Store all unrepeated !pch’lJ

Totals

B €C M > 5um

Unused portion

For chrysotile: 0.73nm spacing for (020) refleetions, of fllter i I
2.53nm ’lplcm| for the lylr‘lllll repest, streaking Avoided portion ChrySOtlle I
of (11¢) and (130) reflections. of filter
For amphiboies: 0.53nm layer line repeat. and approx. Partion af Miter {(Zmm wide) :
3.3 ratlo of non—-twinned layer line mpotl mpacing io subject Lo Amphlbole
layer line repeat distance (0.53nm). sxamination
\/= EDS spectrum conforming to laboratory Jf — 1
identification criteris observed. . AMPHIBOLES ! Ambiguous
F= Single Fiber (i-3 intersections = 1-3 [ibers) i Amosite !
B= Bundle (> fiberz <1 (iber diameter apart) 25mm fliter Crocidolite : Non—asbestos
I‘!‘== !a:\:rl&r >3 intersections) " Stopping Ruies: ‘ .\nthophyllite ‘ ‘
= >50 3/G.0. or 1n i3t 4 G.J., 1 Tremolite : . e H
NSD= No Siructures Detected l i Actinalite . Non-Identified |
L\ DATA\ PRIVATE\ MIXEG\ CADD\TEM3 9/22/98 [S— !

NYC-WTC_000209921

CITY_21MC100_002849279



NYC 9/11 Public Portal Document

ATC ASSOCIATES INC. — TEM ANALYSIS

LAB \
Lap samplz Nc 53534 SpRraty C C
Cli=nc Spl. No. 23
instrument -.D. EM 13 CRX Ou3;m No
Scre=n MagniZication 15 490X
Acc. Volrage 30 k¥ ] Corszsd. 2 Tt s mm's
GO. Structure |Structure Type Length I.D. of Structure N oar/ E (N EDSb
T T + (INONAsh.
! 20.5 um | . : ; . !
Noj Coord. No. F] B|C ]M Z 5 um > Sum |Chrys.| Amphibole | Nonasb. {Ambig./ND! Elements)

i
ANt ; :
P i | ‘
P Ml |
— — 1
J Pd N |

P2 T L

» -
BV

(‘)\. Li \(\ w N .
AN
‘{;i
N
\

! i
T
i

{

|

|

| |

il | ] |
| | L] | ] | | | j

Photo No. (from ! in 5 asbestos- [dentify all structures using EDS Check diffraction for azbestas Store ail unrepcated specira
containing samples) Gnrd lccepunczzl structuces up to 705§&m (1at 4)
<50% undissoived lilter, overiapped or loide |

t t. = . > & i
Strue 3 0.3um & 3:1 Ampect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum or diffraction pattern){al least 20 unfolded or overiapped grid squarea
|<5% holes or opague areas F B C M > Sum

\/= Positive diffraction pattern properties conforming

lo laboratory identification criteria observed. Unused portion ; |
For chrysotile: 0.73nm spacing for (020) reflections, of [lter 1 |
0.5Inm ,up-emg {or the -yu‘lln: r(up--,l. streaking Avorded portion ChrySOtlle \ J
af (110) and (130) reflections. of Miter ‘
For amphiboles: 0.33nm isyer line repeat, and approx. Partion of filter 2mm wnd . |
3.5 ratio of non-twinned l.;er line mpol apacing En i mubject to { wide) AmphlbOle ! “
layer line repeat distance (0.33am). sxamination
i i
\/= EDS spectrum conforming to laboratory [T YT 5 ‘
identification criteria observed. [TAMPHIBOLES | Ambiguous ! |
F= Single Flber (1-3 intersectfons = [-3 fibers) I Amosite ! i
8= Bundle {>3 (ibers <l liber diameter apart) 2Smm filter | Crocidolite ' Non—asbestos;
C= Cluster (>3 intersections) . 1 ; - : :
M= Matrix ; Stapping Rules: e } Anthophyilite i
NSD= No Structures Delected >30 4/G.0. or w0 ist 4 G.O. Tremolite | Non-identified ‘ ! i i
H b s 148 i i ! |
L\ DATA\ PRIVATE\MIKEC\ CADD\JEMI  §/22/98 { _Actinolite ‘ ! :

CITY_21MC100_002849280
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ATC ASSOCIATES INC.

LAB

TEM ANALYSIS

N
Lar Sampla No. 5264% Tperacar ('L T
Clis=nt Spl. Ne. 33
Instrument 1.2, EM 10 CTRX Zisk No
screen Magniiication 15,400 Commencs
Acz. Volrage 30 _xV 4 T2 Smyuer ZTorsed o 7Y s mn’
GoO. Structure |Structure Type Length I.D. of Structure Nory, | (N EDSb
20.5 um : . T T ; \\Nonasb.
NoJ Coord. No. FiB|CIM| 25 um > Sum Chrys.! Amphibole | Nonasb. |Ambig./ND| Elements)
22 | s | | | |
7 & 72| — L |
- !
I 2 E — i
g2l — — !
N T3 e |
—

N

i }

e

Phota No. (from 1 in 5 asbestos-

Identify all structures usin

EDS

)

Store all unrepeated spectra

containing samples) Grid_acceptance: (st 4)
t = ) > 8 ; <50% undissoive: overiappe:
Struet. > 0.5um & 5:1 Aspect Ratio <10% particuiate coverage >50% coverage TOtaIS
N= Not Observed {EDS spectrum or diffraction patiern){at least 20 unfoided or overiapped grid squares
/ﬁ Positive diffraction paltern properties coaforming <5X holes or opague areas F B C M > Sum
to laboratory identiflcation criteria observed. Unused portion \ i H ‘
For ch le: 0.73nm ¢ for (020) reflections. of filter i
U..’):lnm. spacing far the Yay-r line r(zptll. strenking Avoided " Chrys‘)tlle i ! ! }
of (110) and (130) reflections. ot Porton ‘
for amphiboles: 0.5dnm layer line repeat, and approx. Portion of fliter 2 d . !
1.5 ratic of non-lwinned layer line spot spacing o \ subject to (2mm wide) Amphlbole 1 !
layer line repmat distance (0.33nm). \ examination i 1 :
\/= EDS spectrum conforming ito laboratary : ‘ l | ‘
identification criteria observed. AMPHIBOLES Amblguous ‘ i !
| i
F= Singie Fiber (1-J intersections = -3 [ibers) 1 Amosite ' | ] i
B= Bundle {>3 (lbers <1 fiber diameter apart) 25mm (ilter Crocidoiite ! Non—asbestos! I |
C= Cluster {>J intersections) H . | . [ ! . ! !
M= Matrix (——— Stapping Rules: ——~ | Anthophyllite | ‘
= | >30 3/G.0. I . | I |
NSD= No Siructures Delected \ | Non-Identified ; i ‘ E

L\ DATA\ PRIVATE\ MIKEG\ CADD\TEM3 9/22/98

NYC-WTC_000209923
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ATC ASSOCIATES INC.

TEM

ANALYSIS

A
Lab Semplz e 52543 Jperacir LooF
Zlient Sp.. No. il
Instrument I.C. D13k NC
Screern Magnilication L Comment 3
Azc. Voltage 30 kY 4.721 Swwaest Igwsod T 7T s mmtn
GO. Structure |Structure Type| Length | [.D. of Structure N or,/ i@i;ﬂizb
0. . . )
No, Coord. No. FlBic M 205 um > 5um Chrys.{ Amphibole | Nonasb. [Ambig./ND| Elements)
Or= e K *
lenml . -
\3 /!7/.5: ——— e
FleesE | — = |
S — — |
& /(//C": e

i I

.

‘ | ‘ t

| i |

LPhcam No. (from ! in 5 asbestos—
containing samples)

ldentify all st

ructures using EDS Check diffraction for asbestos
Grid acceptance:' structures up to 70!;&1"\‘ (1at 4)
<50% undissolve ililer, overiapped or [oide

Store ail unrepeated spectrnJ

Totals

C M > 5Sum

Struet. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage
N= Not Observed (EDS spectrum or diffraction pattern)|at least 20 unfolded or overiapped grid squares
/: Positive diffraction pattern properties conforming ‘<SX holes or opague areas F
to laboratory identification criteria observed. Unused porticn
For chrywotile: 0,73nm spacing for (020) rsflections, of fliter i
0.53nm spacing for the lylrlunl repeal, stresking Avoided portion ChrySOtlle
af (110} and (130) reflecticna. of filter
For amghiboles: 0.53nm layer line repeat, and approx. Portion of [iltar (2mm wide) :
3.3 ratic of non-twinned layer line spot spacing (o ‘“"1"‘u AmphlbOIE
laysr line repeat distance (0.53nm). examination
\/= EDS spectrum conforming to laborstory e e N
identification critaria observed. i AMPHIBOLES ! Amblguous
f= Single Fiber (1-3 intersections = 1-3 fibers) Amosite ;
= Bundie E>3 fibers <1 fiber diameter apart} 25mm filter Crocidolite @ Non—asbestos
C-= Ki‘l:::‘zxr >3 intersections} — Stopping Rutes: - i Ant.hop'nyllite | |
= >50 1/G.0. or in (st 4 G.O. i Tremolite . . s !
NSD= No Slructures Detected ! 1 Actinolite i Non—identified !
LN DATA\ PRIVATE\ MIKEC', CADD\TEMI 9/22/98 [kt
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TEM ANALYSIS

Corw
Lac Sample tc 52543
Tlienc 3pl. No. 42
Instrumenz I.2. EM 1?7 TR Disk No
Screen Magnification 17,4087 CommenIs
Acc. VYecltage 8C kv 4. 721 Strugz Ilorsoa It T s
i | | - | EDS ]
GO. Structure|Structure Type| Length ‘ [.D. of Structure N ory (Nonasb "
i i 20.5 i - 3 - AL -
No] Coord. No. FlBlcim| 309 o > 5um Chrys. Amphibole | Nonasb. ‘Ambig./ND’ Elements)|
xR e N | ‘ | i
' H 1
o | E L= ‘ 1 § i [
S| T T l | | |
—— i i
& el | T e | l
AE? T e
6}4:52 —_—
l i
|
| ] |

e St el IS B

|

|
I !

!

|
! \ i
L Pthn Na.

{from | in 5 asbestos—

Identify all structures usin

Check diffraction for asbestos

Store all unrepeated :pectrnJ

containing sampies) Grid acceptance: (1st 4)
= . i <50% undissolve er, overiapped or falded
Struct. » 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage Totals
N= Not Observed (EDS spectrum ar diffraction pattern)|at lemst 20 unfolded or overlapped grid squares
/= Positive diffraclion pattern properties conforming <5% holes or opague areas F B C M > oum
to laboratory idantificatian criteria observed. Unused portion ! ; i
For chry le: 0.73nm [{ 020) reflactions, of filter 3
Or;ﬂnm spacing (or the flytr-lmnzr r(eu-n)l.. 'u":lkm' Avoided portion ChrySOtlle J ! !
of {110) and (130) reflections. j T it "
For amphiboles: 0.33nm iayer line repeat. and approx. Partion of filter | (2 \de} . ;
3.3 ratio of non-twinned layer line spot spacing Lo i subject o . mm Tide Amphlbole '
layer lins repeat distance (0.33nm). examination |
= EDS spectrum confarming to laboratory —— i i !
identification criteria abserved. AMPHIBOLES | Amblguous | ‘
F= Single Fiber (1-3 intersectiona = 1-3 fibers) Amosite ! i
B= Bundle 5)3 fibers <1 fiber diameter apart) 2Smm filter Crocidolite Non_asbest_os\ | :
g; ‘i(l:::‘.xr >3 intersections) ——— . Slopping Rules: Anthophyilite ;— \
= >50 8/G.0. or In lat & G.O. ! Tremolite . ! ! '
NSD= No Structures Detected sctinolite ‘ Non-Ildentified | . i
L\ DATA\ PRIVATE\ MIKEC\ CADO\FEMI 9/22/%8 — L

NYC-WTC_000209925
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ATC ASSOCIATES INC.

TEM ANALYSIS

LAE : C B
Lab 3ampiz Mo, 32580 lgerazo: Cr
CLiiznc Spl. No.o i3
Instrumenc I L. EM 2} Dizk No
Scresn Magnificaz.con 15,400 (GCY Arza 24 mmT2 Commancs
Act  Valtags 80 kv No. GO z< ce Analozsd o 4. 72 Struct Torsed Tc T s mn
GO. Structurae |Structure Type Length I.D. of Structure N ory/ (NoEr:'ADaSsb
0.5 um . ] i ‘
NoJ Coord. No. F BTC M ?2 5 um 2 Sum |Chrys., Amphibole | Nonasb. |[Ambig./ND| Elements)
NI e
) <
t‘? < | ; e
- P
S X = e
S o | — —
G| PR — —
i i
1 B if
“~Pheto No. (from | in 5 asbestos— Identify all structures using EDS Check diffraction for aabestos Store ail unrepeated spectra
containing samples) Grid acceplance: (1st 4)
~ . <50% undissoive: 1
Struct. = 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage >50% coverage TOtalS
N= Not Observed (EDS spectrum or diffraction pattcrn)iat least 20 unfolded or overlapped grid squares
/= Posilive diffraction patiarn properties conforming <3X holes or opaque areas F B C M > 5um
to laboratory identification criteria observed. Unused portion !
£ h tile: 0.73 [{ 020) r of flter 3
Dgﬂ:mr’::lcl:( tar the Ily-r'lln': r(-pn)t. streaking Avoided portion Chr y sotile
of (110) and (130) reflectiona. of fitar
" 5 Partl f fllte: .
33 ratie of non-ivinned laper iine spet spacing o | eebiet G0 (2mm =ide) Amphibole
layer line repeat distancs (0.53am). sxsminstion .
\/= DS spectrum conforming to laboratary S oeame el i i '
identification criteris observed. . AMPHIBOLES | Ambiguous 1
P= dingie Fiber (1-J intermections = 1-3 libers) ; Amosite | ! !
8= gundln {)g fibers <i ﬂb;r diametar apart) 28mm (liter l Crocidolite Non-asbestos ’ 1 ;
C= Cluster (>3 intarsections M o )
M= Matnix o0 arane ":ﬂ:i ‘* = | An;:leo“ghfr_lthte } ’
NSD= Nao Structures Detected Y- e | olite | _ sps l l
L Actinolite : Non-—Identified | 3 |
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ATC ASSOCIATES

Lab Sample b 52551
Clienz Sp.. Nc. 45
Instrument I.C0. EM

INC.

AN

LAP 27

ALYSIS

Disk Nc

Scrzen Magrificacion -3 4004 Comments
Acc. Voltace 83 kV 4 721 3mrust, Trrsoe mt TG o3 oqml
GO. Structure |Structure Type Length [.D. of Structure N or/ (N EDSb !
Nonaso.
P >0.5 um ] T ] ] !
No. Coord. No. F‘ BiC M| 25 um > 5um |Chrys., Amphibole | Nonasb. |{Ambig./ND! Elements)]
. ~ - s ; ! ! |
MNEI et | | | | |
- » - ’ | ‘
Ve |2l ] ! ‘
e T e
Sz
>
] TIE3 | T
2 - .
Nl 2] —
| |
T
J !
1
I
|
T *
] l
| H |
| | ‘
| N |
- " T
! i Pl ! 3 ! i
L | IR | | | | | | .
Photo No. {from | in 5 asbestos— Identify all structures using £DS Check diffraction for aabestos Store all unrepeated :peclrl')
containing sampies) Grid accepuncgzl structures up to 70s§ﬁ:m {1st 4)
= . <50% undissoived [ilier, overiapped or [oide
Struct. 3 0.5um & > 5:1 Aspect Ratio <10% particulate coverage »50% coverage Totals
N= Not Observed (EDS spectrum or dilfraction pattern)iat least 20 unfoided or overiapped grid squares
/= Positive diffraction pattern properties conforming 1<5X holes or opague areas F B C M 2> _oum

o laboratory identilication criteria aobaserved. Unused portion

For chrysotile: 0.73nm g for (020) rafl of fliter N

0.53nm “spacing for the layer line repnlLr streaking Avoided portion ChrySOt‘lle

of (110) snd {130) reflections. of .’lllgrp

Por amphiboles: 0.3dnm layer line repeat, and approx. Partion of filter (2mm wide) . !

3.3 ratia of non-twinned layer line spaot spacing ‘o : subject to - AmphlbOle |

layer line repesl distance (0.5Jnm). examination '
/= EDS spectrum conforming Lo laboratory A e i ‘

identification criteria observed. . AMPHIBOLES Amblguous‘
F= Single Flber (1-3 intersections = -3 (ibers) Amosite i
B= Bundle §>3 fibers <l Iiher diameter apart; 25mm lliter Crocidolite + Non—asbestosi
ﬁ; (a:::::xr >3 intersections) Stopping Rules: Anthophyllite ‘
NSD= Nao Structures Detected >80 6/G.0. ar in lst 4 G.0. i Tremoi}te | Non-ldentified i
L\ DATA\ PRIVATE\ MIKEG\ CADONTEM] 9/22/98 i_ic_Llno_.__.l € .
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ATC ASSOCIATES

INC.

TEM ANALYSIS

LAR TROUP 8- S74% - L9 2611 ~
.t
Lab sempiz NI boS5. nm -
CTlient Spl No.o 48 i <
Instrument ©.0. ZM 10 TPY Grid I.C. Lr é/[ Dis< No
Scrzen Magritication 15,4004 (GC) Area 5.02%2+ mm™2
Acc. Voltace 33 kY Nc. GC to be Analyzed 5 4. Sorsod v T8 s mmT
. GO. Structure [Structure Type Length [.D. of Structure N ory/ i(N EDSsb
ona .
>0.5 : | i . i
NojCoord.| No. lpig|cimM| 2'5 ym | > 5um [Chrys! Amphibole ' Nonasb. |Ambig./ND| Elements)
Nl /({f_:) |
3 x’_'"// — e
- e El - |
'/</) O | — e §
|
1}
|
‘, =
f
I
| |
| |
!
! i
L |
] BE | o | |
{ : | T T : :
- . | f | : )

Photo No. {from | in 5 asbestos-
containing samples)

» 0.5um & > 5:1 Aspect Ratio
Not Observed (EDS spectrum or dilfraction pattern)

Identify all st

Struct.
N=

S

Positive diffraction pattern properties conforming
to isboratory identiflcation criteria observed.

For chry for (020) reflections.
0.33nm nplem‘ for LhI layer line repest, streaking

of {110) and {130} reflectians,
For amphiboles:
3.3 ratio of non-twinned iayer line spol spacing to
iayer line repeat distance (0.33nm).

}

EDS spectrum conforming lo laboratory
tdentification criteria observed.

.ructures using EDS Check diffraction [or asbestos

Grid nccepunce:! structures up to 70=fﬁxm (tst 4)
<50% undisaolve iilezr, overiapped or f(olde

0.73n /\
0.33nm layer line repesl. and approx. / /Puonn of fliter

<10% particuiate coverage >50% coverage
at least 20 unfolded or averiapped grid squares
<5% holes or opague areas

F B C

> Sum

Store all unrepeated spechl-/

Totals
M

Unused pordon I

af fliter Chrysotile :

Avoided portion

of fliter
(2mm wide)

1ubject to ti
examination

Amphibole |

Ambiguous{ ‘ '

AMPHIBOLES

|
|

" )
F= Singie Flber (1-3 inlersections = !-=3 [ibers) ! Amosite | ' i
8= Bundle (>3 fibers <1 [liber diameter apart) 25mm filter ; Crocidolite ’ Non—asbestos! i
:== (i‘l::rtlzxr >3 intersections) ‘ [Stopping Rules: ‘, Ant‘mphvlhte i i
= | »50 8/G.0. ar in Ist 4 G.O. | Tremolite | o ; ; |
NSD= No Structures Detected i ! . Actinolile ; Non-ldentified : : ; ! |
L:\ DATA\ PRIVATE\ MIKEG\ CADD\TEM] 9/22/98 L oemmae -

NYC-WTC_000209928

CITY_21MC100_002849286



NYC 9/11 Public Portal Document

ATC ASSOCIATES INC.

TEM ANALYSIS

LAB GROUE 3. S752 - 13 Z P {)
Lab Samplz No. 523583 Cp=racr C T
Clienz Spl. No 47 Filter Ar=2a 227 mm’2
.- et ‘XJ (. . :
Instrumenc I.D2. EM 130 ZRY Gred I.2 LN © Cisk N2
Sorean Magnifilcation 13,4508 (GO Aresa Z ) Comments
Acc  Valtage 80 kv Nc. GC to o2 Analvoed 5 4 72t Smiouen  Torspi gD TLo s mmtD
| 4 EDS
GO Structure|Structure Type| Length [.D. of Structure N or/ (~ b
- NONaspi.
[720.5 um i . f T ] -
Noi Coord. No. F‘ B|C M 2 5 um ‘ > 5um IChrys.! Amphibole | Nonasb. iAmbig./ND' Elements)
I ST T ? | 5 |
S 2 | — | ; *
B2l — — | | |
- . { ‘
B T — i ! | i
LN = —_—— l
&\ J - T e

|
i P b
A | | L

kPhoto No. (from | :n 5 asbestos-

Identify all structures using EDS
Gnid nccepunce:l

Check diffraction for asbestos

Store all unrepeated !P!C'JIJ

Totals

B C M > Sum

containing sampies) structures up to 70s/tm (1st 4)
- . : <50% undissolved filter, overiapped or (olded
Struct. = 3 0.5um & > 5:! Aapect Ratio <10% particulate coverage »50% coverage
N= Nol Observed (EDS spectrum or dilfraction psttern){at least 20 unfolded or overlapped grid squares
/‘- Positive diffraction patlern properties confprming <3X holes or opague areas F
Lo laboratory identification criteria observed. Unused portion
Fi le: 0.738m t for (020) reflactions. of filter 3
ﬂganm 'npncm( for the fnyer llnner r-pe-L."-u-:nklu Avoided portion CthSOtlle
of (110) snd (130) reflectiona. of fiiter
Por amphiboies: 0.30nm layer lins repeat, and spprox.| Portion of filter (2mm wide) . ‘
1.5 ratio of non-iwinned layer line spot =pacing to subject to Amphlbole !
layer line repsat distance (0.5dnm). examination !
\/= EDS spectrum conforming lo laboratory [Tt —— 1
identification criteria observed. ‘ AMPYIBOLES \ Amblguous
F= Single Fiber (1-] intersections = 1-1 fibers) Amosite i ;
= Bundle {>I flbers <] (iber diameter apart) 25mm [liter Crocidolite ! Non—asbestosf
= (i‘l:n::.‘n‘r (>3 intersections) Slopping Ruics: . AnLhophyllite ; .
| >50 1/C.0. or in st 4 C.O. | Tremolite

NSD= Na Structures Detected i

Non-ldentified |

i
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ATC ASSOCIATES INC. — TEM ANALYSIS

lap Samgls No. 32534 LpeTETaT LLCF
Zlient Spl. Nc. 12
instrument a Ne
z Jomments
NMe. 530 £z be Analyzec < 4,72 3sruct  forscd g T s ot
GO. %Struc(uregsu\wture Type Length 1 [.D. of Structure Nory | (N EDSb
; 1 505 : ; : - . (Nonasb.
NoJ Coord. No. FiB I'c ]M <5 ;,,n,‘ 2> 5um |Chrys.! Amphibole | Nonasb. {Ambig./ND! Elements

2l leno | | |
/[ 5 e |

~r P — e -

/7

=

3T
4

&5

T
/{:_; R

TE | T
AL | T

I

I

|
i i I
o ! | i | i 3 | | ! ! 1}
“=Phalo No. {from ! in 5 asbestos- Identify ail structures using EDS Check diflfraction for asbestos Store all unrepeated spectra
containing samples) Grid lccepumcezl structures up to 70s/fim (lst 4)
Struct. = > 0.5um & > 5:1 Aspect Ratio <50X undissolve iter, averiapped or foided

;
i
i
; ; i
i [ i { | :
! | |
i

- <10% particulate coverage >50% coverage Totals
N= Not QObserved (EDS spectrum or diffraction pattern){at least 20 unfolded or overlapped grid squares
\/’= Positive diffraction pattern properties conforming ’<Sz holes or opague areas F B C M 2 oum

Lo laboratory identification crileria ocbserved.
Por chrysotils: 0.73nm spacing for (020) reflections,
0.53nm “apacing for the iayer line repeat, streaking
of {110) and (130} reflections.

Unuaed poruon

of filter Chrysaotile | |

Avoided portion !
aof tilter |

For amphiboies: 0.53nm layer line repeal, and approx. Portion of fliter {2mm  wid, : ! ! !

3.3 ratic of non-twinned layer line apol spacing to subject o vide) AmphlbOle 1 i ! |

layer line repeat distance (0.53am). \ ~examination | :
= DS a ’ : ’ ¥ | | ‘
= g pectrum conforming to laboratory { A — i ‘

identificatian criteria ahserved. " AMPHIBOLZES Amblguous: . ! ! \‘ |
= Single Fiber (1-3 intersections = 1-3 [lbers) : Amosite ) ! \ ) i
Ef gluntn >g _{th:n <11‘ flber diameter apart} 2Smm filter i Crocidolite ‘ Non—asbestos: ! 1 : ’ !
= u::n: >3 interaections) ; - Stapping Rutes: 'iAnt.hophyllite ! . :
NSD= Nao Structures Detected >8Q 3/G.0. or in lat 4 G.O. | ' Tremolite N _ ies ! i .

. Actinolite Non-—ldentified ‘ i ‘ i
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