EMS Laboratories Inc.
117 West Bellevue Drive, Pasadena, CA 91105
Phone; 626-568-4065 Fax: 626-796-5282
Email: akolk@emslabs.com

Attn: Derrick Wills Customer ID: TRNX26
Tronox-LLC-Henderson Customer PQO: 2027.001
PO Box 55 Received: 5/20/2010 9:50AM
Henderson, NV 89009 EMS LAB No: 137865
Date Prepared: 8/26/2010 8AM
Phone: (947) 375-7004 Analysis Date: 8/27/2010 10AM
Project: Tronox LLX Henderson, 560 W. Lake Mead Dr., Report Date:

Henderson, NV/2027.001

Date Sampled: 5/18/2010 9:10

NIOSH 7402/I1SO
' DRAFT, MODIFIED ELUTRIATOR METHOD FOR THE DETERMINATION OF ASBESTOS IN SOILS AND BULK MATERIAL METHOD
EMS Laboratory Number: 137865 Mass of Respirable Dust on Filter: 156 ng
Customer Sample Number: SSAL6-01-0.33BPC Area of collection filter: 385 mm’
Minimum Level of Analysis (chrysotile): CD Grid openings area:  0.0094 mm®
Minimum Level of Analysis (amphibole): ADX Grid Openings Analyzed: 99
Magnification used for fiber counting: 9,200 X Min. Str. Length/Max Str. Diameter:  >5/<0.4 microns
Agspect ratio for fiber definition: 31
Analyst(s): Radha Sirﬁg
Dust Generator - Total Dried Sample Weight-75.1g Soil % Moisture 5.6 %
Air Flow Rate Through ME Opening of Dust Generator: 1370
Not Used Air Flow Rate Through IST Opening of Dust Generator: 100
Used in Tumbler Estimate Total Air Flow Through Elutriator: 1470
Analytical Sensitivity: 2.65E+06 Structure /g PM 10 Limit of Detection: 7.94E+06 Structure /g PM 10
Test For Uniformity (Chi-Square results) .
Counts Poisson 95% Confidence Interval
Primary Total
Structure Class Min ID Level Str. Str. Density Conc. Lower Limit Upper Limit
. Required Symm?  Str/g PMI0 Str/g PM10 Str/g PM10
Asbestos Structures>5um, <10um ADX/CD 2 2 2.14 S5.30E+06  6.4E+05 1.91E+07
Asbestos Structures>5Sum, <10um (Chrys) CD 2 2 2.14 5.30E+06 6.4E+05 1.91E+07
Asbestos Structures>Sum, <10um (Amph) ADX 0 0 0 0 0 7.94E+06
Asbestos Structure >10um (Long) ADX/CD 3 3 322 7.96E+06 1.6E+06 2.32E+H07
Asbestos Structure >10um (Chrys) CD 3 3 322 7.96E+06 1.6E+06 2.32E+07
Asbestos Structure >10um (Amph) ADX 0 0 0 0 0 7.94E+06
Total Protocol Asbestos Structures ADX/CD 5 5 5.37 1.33E+07 4.3E+06 3.10E+07
Protocol Asbestos Structures (Chrys) CD 5 5 5.37 1.33E+07  4.3E+06 3.10E+07
Protocol Asbestos Structures (Amph) ADX 0 0 0 0 0 7.94E+06
Total Protocol Non Asbestos Structures NAM 1 1 1.07 2.65E+06 6.7E+04 1.48E+07
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NIOSH 7402/ISO

117 W. Bellevue Drive
Pasadena, CA 91105
626-568-4065

Client: Derrick Willis, Tronox LLC-Henderson | 1 Filter Type:
Report number : ] Magnification:
Sample number: { ! Grid Opening Di ion: mm*2
Project: 2027.001/Tronox LLC Henderson, 560 W. Lake Mead Dr., Grid Loading:
Elutriation Date: 8/26/2010 by Joel Paruli
Preparation Date: 8/27/2010 by Joel Paruli
Analysis Date: 8/27/2010 by Radha Singh Grid Openings 99
Asbestos Structures>Sum, <10um (Chrys) 2 Mass - ug 156
Asbestos Structures>Sum, <10um (Amph) 0 Anlytical sensitivity NSRS
Asbestos Structure >10um (Chrys) 3
Asbestos Structure >10um (Amph) ¢}
Protocol Asbestos Structures (Chrys) 5
Protocol Asbestos Structures (Amph) 0

Structure Type Structure Number [Dimensions - mm

Grid ID Grid
Opening

Dimensions (um Level of Mineral Type I Image Number r Structure Comments
Leng iD
1A €34 " Norne Detected T

1A E31 F 6.5 152 071 16.52 Actinolite

F 1 1 1.5 110 016 11.96 CD Chrysolite
1A E34 None Detected
1A F23 None Detected
1A F26 None Detected
1A B36 None Detected
1A C33 MD11 2 22,5 110 245 1196
1A E4l1 MF 2 1 110 0.11 11.96 CD Chrysolite
1A E44 MD11 70 190 7.61 2065 Non Asbestos
MF 1 120 0.11 13.04 Non Asbestos
1A F41 None Detected
1A F44 None Detected
1A G43 None Detected
1A G46 None Detected
1A H43 None Detected
1A G51 None Detected
1A G54 None Detected
1A HS3 F 3 3 05 50 0.05 5.43 CD Chrysolite
1A H56 None Detected
1A F61 None Detected
1A F64 None Detected
1B C31 None Detected
1B C34 None Detected
1B E23 None Detected
1B E26 None Detected
1B E36 None Detected
1B F33 None Detected
I1B Ca1 None Detected
1B C44 None Detected
1B E41 None Detected
i1B E44 MDI11 65 115 7.07 1250 Non Asbestos
MF 1.5 49 016 533 Non Asbestos
1B F41 None Detected
1B F44 None Detected
1B G43 MD11 4 48 75 522 8.15
MF 4 1 70 0.11 7.61 CD Chrysolite
1B G46 None Detected
1B Csl1 None Detected
1B C54 None Detected
1B ES1 None Detected
iB ES4 None Detected
1B F53 None Detected

iB F54 None Detected



Report Number:
‘ Sample number:

NIOSH 7402/ISO
117 W, Bellevue Drive
Pasadena, CA 91105
626-568-4065

JAnalyzed by:
Date of Analysis:

Grid ID L Grid
Openint

Structure Type Structure Number
Prim Total

|

{Dimensions Level of
| I Width | Len D

1C
ic
1C
1C
1C
1C
1C
1C
ic
1C
1C
1C
1C
1C
1C
1C
1C
1C
1C

C23
C26
E31
E34
F31
F34
C33
C36
E33
C41
C44
E41
E44
F41
Esl
E54
F51
col
Co4
E61
B34
C31
C34
E31
E34
F33
F36
G33
G36
H41
H44
K41
Fs1
F54
G5l
Gs4
E61
E64
F6l
F64
C31
C34
E31
E34
E23
E26
F33
F36
G33
F41
F44
G4l
G44
F51
F54
Gsl1
F61
F64
Go61

None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
F
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
F
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected

L5

82

190

0.11

0.16

20.65

Mineral Type l Image Number l Structure CommentsJ

CD

Chrysolite

Non Asbestos
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i Y 53
1Count (Page of ) NIOSH 7402/ISO Pﬁ‘ePTlme, g 030

i

Report number : 137865 Fiiter Type: P<_ 385 mm3 -

Sample number: SSAL.Q —-0)|—0:33 PPC/ Data Sample was Ruri: _géé_’@_
Ale name: . . Northgate .

Sample Descrlpﬂon |5é mg Magnlﬂcaﬁon 9,200 X

Preparation tate: _8/27/10 By SJAP . Grid opening dmension:0.0094 mm?
Analysls date S?\J-’ZH 1O By _Wu Level of Analysis: (C): CD, CDX
. TA): ADX, ADQ o
der '

M

Grid loadlng Y Conditionof Grid __ Aoy =

id- Number of | Numberof] ~Class Typeof T Width Length mm Comments
4 structures | structures - Structure mm } '
Primary Total : .

./2,‘ ' . . - \i 1 U4~ Su C‘fw\!é.,)

RN 104 (2002) ' /



TEM Asbestos Structure Count (Page of )

Report number: 137 &CS

_SAMPLE NO: SSALG-Ol— O:33 BPC- X 9,200

Grid

Grid Number of
structures

Opening primary

Number of ] = Class
structures

Total

Type of

Structure

Width

Length

Mm  [Mm

Comments
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TEM Asbestos Structure Count (Page  of

Report number: 378 &S5

_SAMPLENO: SSAL G —O] — o,

)

32 YR X 9,200

(4

Grid

Grid

structures

Number of

primary

Number of
structures

Total

Class

Type of

Structure

Width

Mm

Length

Mm

Comments
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Project: New Project

Full scale counts: 1284

137865-SSAL6-01-0.33-A-E3-1

1200
1000 -
800
600
400 -
200
0

Fri Aug 27 11:36:41 2010
Gaussian Fit With Standards Chi Squared:11.032
Correction Method: Cliff-Lorimer (MBTS) w/o Absorbance

Quantitative Results 137865-SSAL6-01-0.33-A-E3-1

0 1 2 3 4 5 6 7

8 /S 9

Live Time:70.6 sec.
Acc.Voltage: 100.0 kV
Take Off Angle: 35.0 deg.
Detector: Det B- Quantum

10

Element Net Weight % Weight % Atom % Atom %
Line Counts Error Error
Mg K 2032 18.86 -— 2459  +/-0.57
SiK 8459 43.62 - 4920 +/-0.56
CakK 3289 22.05 -— 17.43  +-0.37
Fe K 2309 15.48 —-— 878 +/-0.23

Total 100.00 100.00

Damn~ 41 ~Af 1



Project: New Project

Fulli scale counts: 329

300

200

100 -

137865-SSAL6-01-033A-E3-1

Fri Aug 27 11:46:08 2010
Gaussian Fit With Standards Chi Squared:3.352
Correction Method: Cliff-L.orimer (MBTS) w/o Absorbance

Quantitative Results

137865-SSAL6-01-033A-E3-1

Live Time:95.7 sec.
Acc.Voltage: 100.0 kV
Take Off Angle: 35.0 deg.
Detector: Det B- Quantum

m_mama_ Net Weight % Weight% Atom % Atom %
Line Counts Error Error
Mg K 1453 50.58 - 5419 +/-1.49

SiK 2555 4942 - 45 .81 +/-0.97
Total 100.00 100.00

Dana 1 nf 1



1 Count @age of ) NIOSH 7402/1SO 4 ' -. Pre -r'm M A(

Report number : % gMK / Fllter Typ'e:MSSS mm2,
Sample number: Date Sample was Ruri:. _N&_

AR

Flle name: Northgate .
Sample Description: ﬁ . ng Magnlﬂcaﬂon 9, 200 X
Preparation date: _%? é/ 0,, By SIAP Grid opening dmension:0.0094 mrnz
Analysis date: 10 By .17 Level of Analysis: (C): CD, CDX'
(A): ADX, ADQ
Grid loading Condition of Grid _* ﬂg&
Grid Grid Number of § Number of Class | Typeof Width . ] Length mm Comments
Opening . { structures | structures Structure mm . '

ket d

TEM 104 (002)



| Count (Page Yof ) NIOSH 7402/1S0

Report number : 137822 Filter Blank1 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm*
Analysis date; By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of ] Class Type of Width [Length mm Comments
Opening | structures | structures Structure mm

Primary Total

\J

TEM ~10A (2002)



1Count (Page] of ) NIOSH 7402/1SO

Report number : 137822  Filter Blank1 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of Class Type of Width JLength mm Comments
Opening ] sbructures | structures Structure mm

Primary Totai

TEM ~10A (2002)



1 Count (Papel{;f ) NIOSH 7402/1S0

Report number : 137822  Filter Blank1 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: Level of Analysis: (C): CD, CDX
(A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of § Number of Class Type of Width  [length mm Comments
Opening [ structures | structures Structure mm
Primary Total
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» Count (Pagqﬁ ) NIOSH 7402/1SO

Report number : 137822  Filter Blank1 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of Class Type of Width |Length mm Comments
Opening } structures | structures Structure mm

Primary Total

72

TEM ~10A (2002)



1 Count (Pageﬁ o([ ) NIOSH 7402/1SO

Report number: = 137822  Fiiter Blank1 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA

File name: Northgate

Sample Description: NA mg Magnification: 9,200 X

Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm’
Analysis date: By Level of Analysis: (C): CD, CDX
(A ): ADX, ADQ

Grid loading |/, o Conditon of Gid Jf &5

Grid Grid Number of | Number of Class Type of Width ] Length mm Comments
Opening | structures § structures Structure mm
Primary Total
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TEM ~10A (2002)




1 Count (Pagor}ﬂ7) NIOSH 7402/1SO
Report number : 137822 Filter Blank1

Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm’
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of] Class Type of Width  [Length mm] Comments
Opening | structures | structures Structure mm

Primary Total

TEM -10A (2002)




TEM ASBESTOS ANALYSIS So >8mss  aswte ——

TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm$) DIRECT PREP (] MICROSCOPE
Air O] Waer OJ Al Sizes (EM) O3 MCEDO s INDIRECT PREP OJ H600A - Sctial No. 542-36-01 -]
Soit O3 Balk (] (um) 205 OJ kO WO H600B - Serial No. 542-05-06 a
Other _S o™ 200 MCN O] om0 . ‘H600C - Scrial No. 542-24-03 o
VETHOD OF ANALYSIS 200 Other  ENERGY DISPERSIVE X-RAY SYSTEM
EPA 60048308350 150 O3 PCM xw“.b m PORE SIZE Kevex - Model No. 3200-0106-0365 [}
. i MmO 08 O Kevex - Zohw_ u.o. uoon_.onoa.o.& ()
?éxsﬂ. OF ANALYSIS 20 o kg 0 mO w0 Volume lers Quantim Sy
paboK Weight ~9) gnms Screen Magnification:
ASPECT RATIO GO. Area (mm?) 00 29\ Ashed Area 'E Oth—.uO.oPag" =223 7
HO 510 No. of GO 1o Amalyze =0 Accelerating Voltage: ____ 100KV
. : TJ% Beam Current: \O HA
Era/s0oRa4i34  1001]  1002(] £ 1 gre Prepared By ...Ilmumdn K-Factor: _,__\"*} .
. D= 112) Analyst (Lo~ pae <3\ 0
Grid |stracturd Struct Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number " | wian | Lengm ™/ o] oo [ co femolcoaf] ur | ap | ax [am] g [apojazoazz]| Na[mg| si | ca| R
&7 Ryp
(b (
2
€246 |
(23 ‘
£2.4
3
[
22
¢ \
(24 | 1= N 19 S
_|E3 i
g | e3u r~>y
< § 7
w 31|
g1 29
OBSERVATIONS: Ciean []
Debris: []  VeryLight[] Light [ Moderate [] Heaw[]  VeryHeavy[]
Gypsum: []  VeryLight[] Light O] ~ Moderate [] Heavy [] Very Heavy []
Condition of the Grid: (] Good [] Scrappy (] Undissolved Fitter [] Foided [}

B/X\@ EMS LABORATORIES 117 West Bellevue Drive o Pasadena, California 91105-2548 « (626) 568-4065



. MICROSCOPE
S HOOA - el No: 3623501 []
T * HG00B - Serial No. 020508« ‘B
i A m | B6OC - Sl No. 422403 []
?E:ﬁasspll . ENERGYDISPERSIVE X-RAY SYSTEM
Canera Crtk Ko - Moiel o 3200010665 [ ]
g e LBEP. Kevex - el No. 3600250146 []
e Coest . —JA . Quantum System
Amalyst . Date
T L .|| Dimensions (mm) . Fiber Classification . |~ EDS Analysis -
Grid [Structu Structure - v - :
Opening) Number width | Length | INaM ™ | o | e | cojemolcno]| ur | ap | ax {aox} aq [ano|azalazz}l na | Mg si | ca| Re
e YY) .

- | 1T N _
N3 _ T T T |

. ﬁw.v ! :
.D.&. T
£33 4 | | | | . N _

%3
632
Ewwh

Rw -2 R 72 : . | |
. : . le . e . .
, mem’<>.—.—°2w : Wou::u m <o..< _.53 o . Light{_] Moderate [} . Heavy
Gypsum: [J  * Very Ught[] Light (J Moderate Mﬂ&
Conditionofthe Grid: [1 - Good[] Scrappy[]. - Undissolved Filter

TEM ASBESTOS ANALYSIS Smiiii et ——

/\N;\L\'SIS

Comments

. TEM- 1B (1-08)
—

TV .._._omé_u
m <M«Iou<<ﬂ




TEM ASBESTOS ANALYSIS et peat—-

MICROSCOPE _

g.w&._z.....rvip.ﬂ_ |
| | H6O0B - Sl No. 5420506 [ ]
G s b _ menc-sana sooun [

Savca Maguificaion: X - © ENERGY DISPERSIVE X-RAY SYSTEM
CoenCotut ___5 . Ko - e sm0oi0605 ]

Kever - Mt No. 36002060046 [ ]

iyt Pedlc  pu S2-10U

.n& m.zs.._L Stracture || RISt (man) A Fiber Classification N 1|  EDS Avatysis -
Opening| Number Width | Length ™| ov| o | colemolena} | uF | ap | ax x| ag japojazo|azz}| Ne | Ms| Si | Ca| Fe
g | b pey , .

ANATYSIS

Comments

H

OBSERVATIONS: ean ~ ughtd Moderate []
Gypsum: ] Very Light[J Light [ ' Moderate[ ]

" Condiion nftha Rdd- M. Cand M Qrrannu 1 . indineaknd Eilbas 1

" VeryHeavy[]
<o._< Heavy[]

oo
g
g
0
T
100
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W of

TEM ASBESTOS ANALYSIS oissfec oswi

. MICROSCOPR

. TEM - 1B.(1-08)

HO00A - SerialNo:Se23601 [
| HOOOB - Scal No. 5420506 . [ ]
G T e seanisans' [
?ﬁ:ﬁm&arl..l . " ENERGYDISPERSIVE X-RAYSYSTRM
 Conens ot " Remx - Mok N, 200106065 ]
.%ﬁﬁ IEEWM s - Mot e 3006016 ]
e . emie
. Eﬁ Fm( . bt S
.9.8 m..dn.:_L Structyre Dimensions (mm) . Fiber Classification . - Evm Analysis - - )
Opening! Number Width | Length | [NaM ™[ o] o0 [ 0] cof| vr | ab | ax [am] g Javofazofazz]| naTme si ca| Re || Comments
Cu| ey . | . |
wug | .
fFu 3
F\w L
Juzgl
e
Fsl
)
Wy . .
h<y L : | . . .
4 = |[ex80 I 17T T 1T T
sy I | . 3
7 OBSERWATIONS:  Co m Very Light (] Light{ ] * Moderate[] Heawy[] " VeryHeavy[]
" Condifinn %mrﬁvw:;ﬂ m .<o_.<~_;..5w£§ E nsc.mh.m .:.i»..&..o..nonﬂmo...ﬂ.. ._.._ooé m Very Heavy []



TEM ASBESTOS ANALYSIS $oostis sl ——
o o ras_.».w&._zp.wvﬁ_... G

B | .mgw.ﬁaza.x@aamﬂ..

e Addese: A HoOOC -SeialNo. 52443 ]

ScecaMagifiation: . X. ©  ENERGY DISPERSIVE X-RAY SYSTRM _

CoenCostnt &' " Lo - Moo mo0dusases [

w.BouﬁE : . .__>| L - Mgttt sovazmsons ]

Analyst _, N!nf __De_ S—I2HD

Aw-.x- mb..:ﬁ-_-o.. mn_.-anc-.n. Dimensions (mm) : Fiber Classification .. o ’ Eg_vﬂn L k .
Opening| Num Width Ea;?:?ﬁgs.ggo_%s.iﬁsgﬁgi Na|Mg| si | Cal Fe . -
S 4 N4 . .
LA
Lz ]
-
16|
s :
. _ .
i w.‘ .
- OBSERVATIONS: Cean 1 -~ . o o
N : . oo&%mm .«Sco_s_u . :an:u ~ Moderate[] . Heawy[] "~ VeryHeawy[]
. ’ Canditinn nf the D..r.. m . OQ\—u.wm;# m D...i_.._:u!mm ...JL?!)%D M...WWH.D. <!.< I§D



.

HOOA - Secial Mo 3023601 [

S T -seitNo.sa20s06 [
Gilhis _ IS mc-samisous []
SceenMagnificaion: .}, 220 X . - ENERGYDISPERSIVEX-RAYSYSTEM
Cmenfimit 2% 2, fora - ot svaiéas [ ]

a0 ™ Egz%_ﬁ -

TEM ASBESTOS ANALYSIS Soieosthiont pewie —

/I\‘/\l XY'SIES

E_i thmr . ~ § <! EE

| Ged Istructu - |} Dimensions (mm) : Fiber Classification ~ ) Eﬁ»ﬁ_ﬁw . .
Opening| Number Structure y g - o Comments
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: Count (Pagel of ) NIOSH 7402/1SO

Report number : 137822  Filter Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: LOT 00105200 Date Sample was Run: NA

File name: Northgate

Sample Description: NA mg Magnification: 9,200 X

Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: 1/ [ {/5 By Level of Analysis: (C): CD, CDX
{ A): ADX, ADQ

Grid loading fetFi  condition of Grid

Grid Grid Number of | Number of Class Type of Width | Length mm Comments
Opening | structures | structures Structure mm
Primary Total

TEM -10A (2002)'

30O EMS LABORATORIES - 117 West Bellevue Drive / Pasadena CA 91105-2503-/626~568-4065



: Count (Page k ) NIOSH 7402/1SO

Report number : 137822  Filter Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: By Level of Analysls: (C); CD, CDX
( A ): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of ]  Class Type of Wwidth fLength mm Comments
Opening | structures | structures Structure mm
Primary Total
3
[A
=29
- X ’o
1/
Lo
B F Z5
CZ6é
LYy
Y XA
Bzl
L2 ) Crycamc
2 [ [
i
)y
E%
E%
YA
C
C
- h3
4
=%3
arin
4
iz
LA
TEM-10A (2002)

3/X0 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 /626-568-4065



: Count (Page 7,1 ) NIOSH 7402/1SO

Report number : 137822  Filter Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sampie was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of] Cass Type of Width |Length mm Comments
Opening | structures | structures Structure mm

Primary Total

TEM -10A (2002)

OGN0 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 /626~-568-4065



1 Count (P-ge‘{of ) NIOSH 7402/1S0

Report number : 137822  Filter Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm’
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of Class Type of Width |Length mm Comments
Opening § structures | structures Structure mm
Primary Total
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Report number : 137822  Filter Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA

File name: Northgate

Sample Description: NA mg Magpnification: 9,200 X

Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Anglysis date: By Level of Analysis: (C): CD, CDX

( A): ADX, ADQ
Grid loading Condition of Grid

Grid Grid | Number of | Number of| Class | Typeof | Width | Length mm Comments
Opening | structures § structures Structure mm
Primary Total
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1 Count (Page fof ) NIOSH 7402/1SO

Report number : 137822  Filter Blank1 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA

File name: Northgate

Sample Description: NA mg Magnification: 9,200 X

Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?

Analysis date: By Level of Analysis: (C): €D, CDX
( A): ADX, ADQ

Grid loading Condition of Grid

Grid Grid | Number of | Number of]  Class | Typeof | Width |Length mm Comments
Opening | structures | structures Structure mm
Primary Total
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1Count (Page of ) NIOSH 7402/1SO

Report number : 137822  Filter Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magpnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of { Number of] Class Type of Width [Length mm Comments
Opening § structures | structures Structure mm
Primary Total
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Report number : 137822 %r Blank2 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 7&12010 By JAP Grid opening dimension:0.0094 mm? .
Analysis date: 47 / 70 By &, Rs Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Afw Condition of Grid é/ /
Grid Grid Number of | Number of Class Type of Width |Length mm Comments
Opening | structures | structures Structure mm
Primary Total
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File name:
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137822
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mg

Filter Type: MCE 385 mm2
Date Sample was Run: NA

Magnification: 9,200 X

Prep Time: NA

Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: q -{ O By K. Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grld loading Condition of Grid
Grid Grid Number of § Number of Class Type of Width ]Length mm Comments
Opening | structures | structures Structure mm
Primary Total
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Report number : 137822 Filter Type: MCE 385 mm2 Prep Time: NA
Sample number: 00105200 Date Sample was Run: NA
File name: Northgate
Sample Description: NA mg Magnification: 9,200 X
Preparation date: 6/8/2010 By JAP Grid opening dimension:0.0094 mm?
Analysis date: By Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading Condition of Grid
Grid Grid Number of | Number of Class Type of Width ] Length mm Comments
Opening | structures § structures Structure | mm
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Spot Size Measurements

Seope: g b

Date: Mﬁr’ ZO/O{
Name: {Q—}

Cmuiiﬁ:msv of Measurements

High Voitage: /co K |

Beam Current: /0 , f}
Magnification: /4,260
Condenser Aperture Sie: )

Measurements from a photo e i
Lmigwt diameter: 7 nun
‘Average: 533 mm

Spot Size Calculation
Spot size in pan = @verage spot size in mm) x 1000 pm x 0.4125 /Q {

-

" Note: L45/4 = 0.4125 (see the Hitachi Fax)

GO EMS LABORATORIES 117 West Bellevue Drive



TEM CAMERA CONSTANT DETERMINATION

TEM_ kb("’/zv

Measured and Calculated by £j _ Date /74/)" 2.0/0

- .
.

Camera Constant (mm A) = D(mm) X 1/2 X d(A)
where D (mm) is the diameter of a gold ring and

d (A) is the d-spacing in Angstroms for a particular reflection

CC(m=( <47/ mm) X 1/2x2.355 = g5y

CC@)=( 27y mm) X 1/2x2.039 = 2¢3y

CCE)=( 393 ‘mm)X12x1442= g S/ﬁ}/
cC@)=( Y59 mm) X 1/2x1.230= 283

Average Camera Constant = “2 & x

* 1 is the first largest diameter ring. 2 the second, etc.

Average Camera Constant = (CC<1>= ....=CC<xn>) X 1/n
For gold:
d(A) nk1
- 2.355 (111)
2.039 . (200)
1.442 (220)
1.230 (311)
1.1774 (222)

08/07/01
csl

5 EMS LABORATORIES 117 West Bellevue Drive / Pasatknesd



DATE: May 2¢f "0 A-600/B-600/C-600
WEEKLY CALIBRATION 3w

MONTHLY CALIBRATION 2w<in
AFTER SERVICE CALIBRATION

BY: 1L

Measurement Number of Spacing Distance Number of Spacing
Flourescent Screen Film
, Magnification (mm) Magnification
NN , 12 onx
1 SR Sl =W, ' Sil/e — Pl
2 f—z,j‘ljif' — 14260 syl g 2720
3 >3 Ll — g ’QJ'V;Q < 7 9270
4 Sl = pgeQ /e  — 40
5 s3.¢ /6 — ;6260 </7lL — g /YO
6 ’ L. AR q., 15O
7 at [T A2 — -
8 ovdy Y
9 / A V4
10
AVERAGE:
JPERATING VOLTAGE (v KV

54, 864 lines/inch or 2,160 lines/mm or 0.463um/line
28, 800 lines/inch or 1,134 lines/mm or 0.882pum/line
15, 240 lines/inch or 600 lines/mm or 1.67um/line

16.94 um for one bar and one opening for Ni screen o

iM CALIBRATION 2
392)
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