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-LLLC-Henderson Customer PO: 2027.001
PO Box 55 Received: 6/18/2010 9:56AM
Henderson, NV 89009 EMS LAB No: 138491
Date Prepared: 8/27/2010  8AM
Phone: (947) 375-7004 Analysis Date: 8/30/2010 10AM
Project: Tronox LLX Henderson, 560 W. Lake Mead Dr., Report Date:

Henderson, NV/2027.001

Date Sampled: 6/16/2010 15:52

NIOSH 7402/1SO
DRAFT, MODIFIED ELUTRIATOR METHOD FOR THE DETERMINATION OF ASBESTOS IN SOILS AND BULK MATERIAL METHOD
EMS Laboratory Number: 138491 Mass of Respirable Dust on Filter: 157 ng
Customer Sample Number: RSAM?7-1.00BPC 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: 95
Magnification used for fiber counting; 9,200 X Min. Str. Length/Max Str. Diameter:  >5/<0.4 microns
Aspect ratio for fiber definition: 31
Analyst(s): Radha Singh
Dust Generator - Total Dried Sample Weight-77.8g Soil % Moisture 29 %
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: 2.75E+06 Structure /g PM 10 Limit of Detection: 8.22E+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 PM10 Str/g PM10 Str/g PM10
Asbestos Structures>Sum, <10um ADX/CD 1 1 1.12 2.75E+06 6.9E+04 1.53E+07
Asbestos Structures>Sum, <10um (Chrys) CD 0 0 0 0 0 8.22E+06
Asbestos Structures>5um, <10um (Amph) ADX 1 1 1.12 2.75E+06 6.9E+04 1.53E+07
Asbestos Structure >10um (Long) ADX/CD 0 0 0 0 0 8.22E+06
Asbestos Structure >10um (Chrys) CD 0 0 0 0 0 8.22E+06
Asbestos Structure >10um (Amph) ADX 0 0 0 0 0 8.22E+06
Total Protocol Asbestos Structures ADX/CD 1 1 1.12 2.75E+06 6.9E+04 1.53E+07
Protocol Asbestos Structures (Chrys) CD 0 0 0 0 0 8.22E+06

Protocol Asbestos Structures (Amph) ADX

—
—

1.12 275E+06  6.9E+04 1.53E+07

Total Protocol Non Asbestos Structures NAM 0 0 0 0 0 8.22E+06

(Ul )

Approved by [Technical Dirdgtbr
)




NIOSH 7402/I1SO

117 W. Bellevue Drive

Pasadena, CA 91105
626-568-4065
Client: Derrick Willis, Tronox LLC-Henderson | Filter Type: PC 385 mm*
Report number : 8491 Magnification: 9200
Sample number: Grid Opening Di jon: mm~2 0:0004
Project: 2027.001/Tronox LLC Henderson, 560 W. Lake Mead Dr., Grid Loading m ]
Elutriation Date: 8/27/2010 by Joel Paruli
Preparation Date: 8/30/2010 by Joel Paruli _
Analysis Date: 8/30/2010 by Radha Singh Grid Openings 95
Asbestos Structures>Sum, <10um (Chrys) 0 Mass - ug 1587
Asbestos Structures>Sum, <10um (Amph) 1 Anlytical sensitivity JESEISEIIRE
Asbestos Structure >10um (Chrys) 0 .
Asbestos Structure >10um (Amph) 0
Protocol Asbestos Structures (Chrys) 0
Protocol Asbestos Structures (Amph) 1
Grid ID Gri§ Structure Type Sfructure Number Dimt?nsions - mm Dimgnsions m Mineral Type | Tmage Number I Structure Comments ]
— Opening l Pan_I'g'ry Tot&l Width Length Width Length
TA €23 None Detected
C26 None Detected
E23 None Detected
E26 None Detected
E34 None Detected
F31 None Detected
F34 None Detected
G33 None Detected
G34 None Detected
H33 None Detected
H36 None Detected
C41 None Detected
C44 None Detected
E41 None Detected
F43 None Detected
F46 None Detected
Cs4 None Detected
C56 None Detected
Cé61 None Detected
F61 None Detected
1B C23 None Detected
C26 None Detected
E23 None Detected
E26 None Detected
G31 None Detected
G34 None Detected
H31 None Detected
C41 None Detected
C44 None Detected
E41 None Detected
E43 None Detected
F46 None Detected
GS1 None Detected
H51 None Detected
Hs4 None Detected
ES3 None Detected
E56 None Detected
Fs3 None Detected
F64 None Detected
1C Cc23 None Detected
C26 None Detected
E23 F 12.5 360 1.36  39.13 Actinolite Double



[Report Number:
Sample number:

NIOSH 7402/ISO

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

[Analyzed by:
Date of Analysis:

Grid ID Grid Structure Type Structure Number Dimensions (um Level of Mineral Type | Image Number | Structure Comments |
| I Opening Priﬂry Totll Width Length D
E226 None Detected
F31 None Detected .
F34 F 1 1 2.58 82 0.28 8.91 Actinolite
G31
4

gil F 85 55 0.92 5.98 Non Asbestos
H34 None Detected
C41 None Detected
C44 None Detected
E41 None Detected
E44 None Detected
F43 None Detected
F46 None Detected
E51 None Detected
E54 None Detected
F51 None Detected

1D 23 None Detected
C26 None Detected
E23 None Detected
E26 None Detected
C31 None Detected
C34 None Detected
E31 None Detected
E34 None Detected
F33 None Detected
F36 None Detected
G33 None Detected
G36 None Detected
G4 None Detected
H41 None Detected
H44 None Detected
F51 None Detected
F54 None Detected
Gs1 None Detected
G54 None Detected

1E E23 None Detected
E26 None Detected
F23 None Detected
C31 None Detected
C34 None Detected
E31 None Detected
E34 None Detected
F36 None Detected
G33 None Detected
F41 None Detected
F44 None Detected
G41 None Detected
H43 F 13 150 1.41 16.30 Actinolite Double
H46 None Detected
H51 None Detected
F51 None Detected
F54 None Detected
E64 None Detected
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‘ount (Page of ) NIOSH 7402/IS0 - PrepTime :_R¢2 |03
sport number : |3 & 1 2] Fliter Type: _P_c.'_,385 mm2 %
ample number: %&Mz—- {.c00 Eﬁ& ) Date Sample was Ruri:'.!_L'_-_ZAg_
le name: Northgate . .
ample Description: :mg Magnification: 9,200 X ,
eparation date: gZio 4;0 By <A ~ Grid opening dimension:0.0094 mm?
salysls date: laefo By Level of Analysls: (C): CD, CDX

. (A): ADX, ADQ :
id loading {1} Ocdavai¢ Condition.of Grid
Grid Grid ] Nummber of | Number of Class Type of » Wwidth [Length mm ' Comments

Opening . | structures structures Structure mm
Primary Total
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TEM Asbestos Structure Count (Page

Report number: '3‘1’9 l

of

 SAMPLE NO: RSAMZ—t2 0 BPC
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TEM Asbestos Structure Count (Page
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yCount (Page of ) NIOSH 7402/ISO _ ‘ Pre‘:'ﬁme, _NL
/ S
Report number : /{5 (sV2] ﬁéél JMK Filter Typ'e:MBBS mm2_ ’{
Sample number: Date Sample was Ruri: . ___Nﬁ'____
Flle name: Northgate .
Sample Description: dﬁ mg Magnlﬂcaﬁon 9, 200 X
Preparation date: % y f /0 _\BIQ_E_ Grid opening dmension:0.0094 mm*
Analysis date: H Bv Level of Analysis: (C): CD, CDX'
(AY: ADX, ADQ
Grid loading %g Condition of Grid __- ﬂi
Grid Grid Number of { Numberof] Class | Typeof Width . ] Length mm Comments

Opening . | structures ] shructures Structure mm

: lirs..
\.-l 7l
15 1

N v - ES ’..
TEM-10A méz)—



, Count (Page Yof ) 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: 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

; o |
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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: 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
Primary Total

Structure mm
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+Count (Paga!ﬁf ) 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 dimenslon: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)
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:Count(hnﬁ ) 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
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 Count (pageﬁ o([ ) 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 |/, g Condition of Grid\ 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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1 Count (Pago’)of7) 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:0.0004 mm?
Analysis date: By Level of Analysis: (C): CD, CDX
{ A ): ADX, ADQ
Grid loading Condition of Grid
Grid Number of | Number of ] Class

Grid
Opening { structures | structures
Primary Total

Type of Width [Length mm|

Comments
Structure mm

TEM -10A (2002)




TEM ASBESTOS ANALYSIS Suil%iiss meww—

TEM - 1A (1-08)

TYPE OF SAMPLE

g

LENGTHS  FILTER TYPE / AREA (m4) DIRECT PREP O3 MICROSCOPE

Air O Veer O3 AllSees (EB) O MED 03 INDIRECT PREP [ F600A. - Serel No. S42-36-01 m
c._m“_-_ DM W_nhD (em) WA_..eM m z% m_ -w“ m : H600C - Serial No. 542-24-03 O
VMETHOD OF ANALYSIS 2300] Other - ENERGY DISPERSIVE X-RAY SYSTEM -
EPA 60048304340 150 O3 20 PORE SIZE Kevex - Model No. 3200-0106-0365 [}
IBELOFAWISS  ei5fem MmO O wD Ko - Yot e s e 1t 1
Chrvsorile 250 s lengih) 0 wmd 2w Volume liters .
S —— ; Grid Address:
Amphibok Oder Working Volure o F——
Weght <0 grams MWN__ anue.masn o s
ASPECT RATIO GO. Area (mm?) 00 2. 9\y Ashed Area % ra Constant:
nOo 10 No. of GO. 0 Analyze dQcm . ww.mso_.“_ﬁwo_&a Nom—
EPA/60OR-4/134 100101  1002[] 7) gre 35_2 JWP _ K-Factor: -
{ EIET Analyst R.Dn:\,u.a _ER
Grid _ Struct Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number [ wiath | Lengn ™| cm| o | oo jomglcog][ ur [ ap | ax [amx] aq Jano]azolazz] | Na [ Mg| st [ Ca| Fe
(5 Ny
(24 7
23
£24 |
(23 ‘
(Z24
(.3
b
2t \
(34| Q.,\( wilicre <
£2( >
(2R ~>y
a\_ :
&x)
ERV, : Clean [J
OBSERVATIONS Debris: []  Very Light (] Light(] Moderate [] Heaw[]  VeryHeawy[]
Gypsum: [] Very Light (] Light Moderate [] Heavy[] Very Heavy [ ]
Condition of the Grid: [] Good [} Scrappy Undissolved Fitter (] Foided []

34X EMS LABORATORIES

117 West Bellevue Drive ¢ Pasadena, California 91105-2548 » (626) 568-4065



TEM ASBESTOS ANALYSIS

Client _Saud blayn

EMS Lab No.

Sample No. - M\l..n (o

.g?m_ |

-~

Page

mﬁsgf'.l

QBSQEE”

Beam Coreat
K

Aoy _

_

o*u N
MICROSCOPE

HO00A - Secial No: 5623601, [ ]
HO00B - Seial No. 5420508 . [
" BOOOC - Sl No. 5422403 []
. INERGYDISPERSIVE X-RAY SYSTEM
" Ko - Moiel No. 3200010605 [ ]-

Ko - Mo S0azssous 7]

§m§

‘ Date

c.xsu

Structure

- || Dimensions (mmm)

Fiber Classification .

H  EDS Analysis -

Width | Length _zi:.

ADx| AQ [anq|azafazz}| Na

Mg} Si | Ca

Comments

- 39

[ ,w&

Ewwm

. TEM- 18.(1-08)

vV

" OBSERVATIONS: ~ Clean [

Debxis: []
Gypsum: []

Condition of the Grid: [J -

Veylight[] . Light[]
" Very Uight [ ] Light [
Good [} Scrappy (] -

- Undissolved Fiiter [ ]

" VeryHeavy[]

Very Heavy[ ]




TEM ASBESTOS ANALYSIS Sqm™ott mett'—

. MICROSCOPE _

. TEM - 1B.(1-08)

HO0OA -SedalNosS 601 [] |
“HOOOB - Sral No. 542056 . ] -
i s b« © 7 HGOC -SecialNo. 54243 [ ]
mnﬂsuanep_.lll . ENERGYDISPERSIVEX-RAY SYSTRM
Cames Coosta " Kerex - Mot No. 32000106065 [ |-
kg g LBEI Kever - Ml No. 36004260146 [ ]
Bmlmat A QuumSyem
" Rk . R
Anlys .W&x __Dwe_ > 120
omnq....._ mpﬂﬂﬁm Seructure Dimensions (mm) : . 3..495:5._1.. B _ 1  EDS Analysis - .
ing) N Width | Length ™| oM| o | co'jemolcoof] ur | Ap | ax | am| aq [apoazofazz}] Na | Me] si [ ca [ e :
.\b\» o) . ,
Sr{
By |
&
R
{Fuy
h,ﬁl
gt
Hyy |
Herg |
s
R .
T
Ak
E 4q
Fus ._ UL | | i
- ' OBSERVATIONS: . a— R o
. : Vi Light Moderate[] .  Heaw[] ~ VeryHeavy[]
oﬂhﬁm <ﬁ§m . :Mzm " Moderate[] :oné.m Very Heavy []
" Condifion aftha s 1 . CandFl Qarannu 1 . Vindinsahomd Ens 1 CatdnaF



.. MICROSCOPE
HO00A - Serl No: 3023601, []
. HOO0B - Sxal No. 52506 . [ ]
E_Eﬁ A HOOC - Sexial Mo, S02243 ]
&E:ﬁgrll.l . ENERGYDISPERSIVE X-RAY SYSTEM

TEM ASBESTOS ANALYSIS Smeisifse pewi—

Cimena Congtat " Kerex - Madel o 30001060365 ]
*Aualenng Vg ILBEI Kevex - Mot o 360006045 ]
| Ea ,P% o De S-Gs
¢ o] s [[ Pl G LR |
ng) Num Width | Length |INaM ™ | oM | o [ coomo) UF { AD | Ax {anx{ aq [avo]azo{azzi| Na| Mg| st | Ca] Fe :
ey . . ; ; :
N
N 9%»— ' .\,. E . ] . i . 5 . )
) P |0 550 B B T
o e o] 1 | . . .
- ©* " OBSERVATIONS: Clean " - S o
. ' ‘ Debris: Very L. Light{] Moderate [] Heavy[] Very Heavy ]
Gypsum: [] <M« ﬁm . Light[] " Moderate[] h.mw.—..mm Very Heavy[]

Condifinn aftha r3rd:- 1. and M Qrrann 1 . Hlndinaakind Ciibas 1



TEM ASBESTOS ANALYSIS {om=csiis mswi__
L EeA-seaessessa []
| o .gn..gszgémﬂ )

. )
ScemMapifiator: X, © ' ENERGYDISPERSIVE 5-RAYSYSTRM W

- TEM - 1B.(1-08)

(Cmenoit i g yesie oo [
ockning Wl o0y - Ml No. 36002060146 [ ]
Beam Cureat A - Quantom System .
: Analyst _ N!.,,.F» D S—134D
Grid Structy - || Dimensions (mm) . Fiber Classification ° . 1| EDS Analysis - .. T
: - Structure ! . : C
Opening| Number Width | Leagth | INaM ™™ | cu[ oo [ g UF| AD| AX janx] Q [apo|azo|azz}| Na[ e[ si[ca[ R ]| -
S 7 M40 . . . .
£
g2
&
G}
JE=6]
Jurz
_ RVATIONS: Cean 1 T .
OBSERVATIONS: Debris: L1 veyLight(] = wught(] Moderate[] =~ Heawy[] " VeryHeawy[]
4 . Gypsum: []  veryLight{7] Light[J . :858D Heavy (] Very Heavy [ ]
Coandifinn nftha (eid- 1 . Rand M Crrannu 1 VN indlncakond CHar P =ogand = .



TEM ASBESTOS ANALYSIS Sqscichens sew —

.. uwcwgom
BOOA -SelMe: 303601 [ |
S Teon-sede seosog ] | |
Gk _ [ wecosaaeseun' [0
Screca Vaguifiaior: 4, 220 X . ©  ENERGY DISPERSIVE X-RAY SYSTRM
CoenCustt 252" fo - kit 2onousass[]

— Ko - Ml o JO060146
§9EI|F|§ + QustmSyem ._u -

ANALYSIS

.Eﬁ ewhmr . - ca.n..ﬂ; 100,

- 1] Dimensions (mm) : Fiber Classification o H  Ebs -
mb.....”._"ﬁ._ Structure - , ] —T Ansbnt
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Spot Size Measurements

Scope:  fg b

Date: My ZO/Q

Name: Pt

Conditions of Measurements
High Voltage: /cv K

Beam Current: /0 , f}
Magnification: /4,260
Condenser Aperture Sixe: )
Measurements from a photo g .

Shortest diametex: & (= ' !
Longest diameter: 9 |

-

‘Average: 533
Spot Size Calculation
Spot size in pm = @verage spot size in mm) x 1000 um x 0.4125 /S {

-

' Note: 165/4 = 0.4125 (see the Hitachi Fax)

)

(/00 EMS LABORATORIES 117 West Bellevue Dri\é / Pasaden'CA 911052503 /626-568-4065



TEM CAMERA CONSTANT DETERMINATION

TEM__ f’off"/@

Measured and Calculated by A ____Date /74/}" 20/0

L o
Camera Constant(mmA) = 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(1My=( 24/ mm) X 1/2 x 2.355 = 9 ¢3¢
CCR)=( 27y mm) X 1/2x2.039= 2&3y
CC@)=( 3.3 mm)X 1/2x1.442= 2 ?*)}‘
cc@y=( Ut .9 mm) X 1/2x1230= 2¥3

Average Camera Constant = “2 ¢ 2

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

Average Camera Constant = (CC<1>= ....=CC<n>) 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

MO EMS LABORATORIES 117 West Bellevue Drive/PBs”"’ y@N 91105-2503 /626-568406:



DATE: pay 269 A-600/B-600/C-600
WEEKLY CALIBRATION _&w

MONTHLY CALIBRATION 2w~|n
AFTER SERVICE CALIBRATION

BY: j&
Measurement Number of Spacing Distance Number of Spacing
Flourescent Screen Film
‘ Magnification (mm) Magnification
23 et _ | ¢ wnx _
1 %[ é K266 : Siln — QIS
2 ;—3.7?_‘-!-4 (= (4260 3 /LC [l — 7 270
3 52 'I/' VAR I~ WX ) . _:/-.S"Z[L — g 270
4 S VAR VY Vi A W T
5 S2.6 /6 — 67260 Ry - q' 1¥0
3 7 /_, i Jle g, 15O
7 VS S ki A2 _ !
8 " oty 9 20
9 7 -
10
AVERAGE:

JPERATING VOLTAGE [ KV

54, 864 lines/inch or 2,160 lines/mm or 0.463 um/line

28, 800 lines/inch or 1,134 lines/mm or 0.882um/line

15, 240 lines/inch or 600 lines/mm or 1.67um/line

16.94 pm for one bar and one opening for Ni screen o
iM CALIBRATION 2
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