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SDG/EMS# 137822

Project: 2027.001, Tronox LLC Henderson,
560 West Lake Mead Drive, Henderson, NV
Client COC ID: 02027.01.2127

REFERENCE: DAS Case No. 0769F TDD No.: 07-10-0012
Task No. 0361 P. O. No.: 0063941
Tronox Project# 10203.01.02 NGE Tracking# 03
AUI Task# 6

EMS REPORT NO.: 137822

The elutriator that is used in this task was constructed at EMS Laboratories and has a nominal
4 inch diameter stainless steel tube for the body of the elutriator. The drawing of the elutriator
in the document EPA/540/R97/028 assumes an inner diameter of 4 inches for the calculation of
the desired flow rate in the elutriator but the EMS elutriator has in inner diameter of about one
eighth inch less than that. The EMS elutriator uses a basic flow rate of 1460 ml per minute
instead of the 1560 ml per minute to adjust for the difference in diameter.

Two serious interferences were observed when the Tronox soil samples were subjected to the
elutriation and in the subsequent preparation of the grids used for transmission electron
microscope (TEM) viewing. The first interference manifested itself as a very low rate of dust
collection of material on the filter that was to be used for TEM examination. The second
problem was that it was very difficult to prepare good quality grids because of breakage in the
carbon film.

The top of the elutriator contains two filters that connect to the pump that pulls the air through
the vertical elutriator. Both filters are nominally 25 millimeters. One takes the major flow of
the air and dust through the tube and the other is used to prepare a filter for examination in the
TEM. This filter that is termed the IST filter is collected from a tube that extends down from
the top openings to the level where the body of the elutriator has the nominal 4 inch diameter.
The purpose of this tube is to collect a sample on a 25 mm diameter filter that represents the
particle size distribution at the top of the uniform column before it is disturbed by the reduction
of the cross sectional area that occurs at the top of the elutriator. The other takes the majority
of the flow of air and collects the dust also on a 25 millimeter filter. There is a filters of each
type so that one filter of each is always in place when the filters are changed.
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The flow velocity in the IST tube has to be at least that in body of the elutriator to carry the
particles upward. A flow rate higher than the minimum will not have a significant effect since
the size of the particles going up the elutriator is already determined before the airstream
reaches the IST tube. However, if some force other than gravity acts on the particles than there
can be a problem. It is found in the EMS elutriator that the IST filters have a significant static
charge after the sample is collected. It is also found that an air flow velocity in excess of the
velocity in the body of the elutriator is necessary to get a deposit on the IST filter that weighs
nearly what is expected. The additional force exerted by the static electricity on particles of the
same charge would prevent them from reaching the surface of the filter. They cannot just build

up in the region near the surface but instead one would expect them to form aggregates and
drop back down the tube.

The weight of the deposit on each filter should divide according to the total airflow through
each, i.e., if 90% of the air goes through one filter and 10% through the other then in the same
time period one would expect to have nine times the weight of the other. In actuality this is
generally not the case. In the original draft of the method in 2003 it is noted that a significantly
higher flow velocity is required in the IST tube to get the weight predicted by the formula
relating the weight to each airflow.. There appear to be several reasons for this. One that was
suggested in draft of the modified elutriator method is that leaks which are small compared to
1400 or 1500 ml per minute are not small in the IST tube that carries only 5% of the total flow.
Accordingly, the original draft suggested using airflow somewhat higher than the air velocity
in the body. The air leaks have been minimized and do not appear to be a major cause of the
fact that the airflow must be significantly higher in the IST tube in order to get satisfactory
deposits on the IST filter. The factors which appear to be important with respect to getting a
good filter are the soil chemistry and also the static charge that builds up on the filters.

.The particles in the air stream move upward because the airflow creates an upward force that
is balanced by gravity. If there is a force other than gravity such as a repulsive static electrical
force as the particle approaches the filter, then the larger particles may not reach the surface of
the filter. The particles that do not reach the filter must sooner or later go back down the tube
or collect on the sides. The apparent fate is that they collect other particles and the aggregates
fall down the tube undergoing additional aggregation as they fall. There are numerous
observations that support this hypothesis.

The problem also appears to be enhanced by soil chemistry. EMS has experienced problems in
the past when elutriating alkaline materials. Alkaline materials are particularly bad when
collecting the sample on polycarbonate filters. Apparently alkalinity somehow interferes with
the particles sticking to the surface. MCE filters under the same conditions are less affected as
far as particle sticking is concerned as evidenced by experiments where dust was collected
alternately on MCE and polycarbonate filters. The EMS chemistry department was given a
few randomly chosen Tronox samples for determination of pH and found alkalinity in some as
high as the 10 to 11 range.
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Alkaline dust also is a problem at the stage in the process in which samples on the
polycarbonate filters were transferred to a carbon film on a grid for examination in the TEM.
The grids prepared from alkaline dust samples when viewed in the TEM often show lost of
particles and cracking of the film when polycarbonate filers are used.

The alkaline dust problem is not new and EMS has in its elutriator SOP a suggestion for using
MCE filters for dealing with this interference. Accordingly, EMS prepared a few of the
NGEM samples on MCE filters to show that it corrected the problem. The tradeoff is that the

MCE filters do not have the good humidity stability that the poltzfcarbonate has so precautions
must be taken to get the correct weight of deposit.. On June 11" EMS was informed that
NGEM did not want to use MCE filters. These samples were already prepared and analyzed
prior to this decision. Use of MCE filters for samples was terminated.

The only solution for the static problem that has been successful is using increased flow rates
in the IST tube, up to 130 ml/min and occasionally 138 as contrasted with a theoretical flow
rate in the mid-seventies. In the past EMS has found a flow rate of 90 ml/minute to be
appropriate for soil samples.

When the samples are analyzed in the TEM the recorded data includes the dimensions of the
respirable fibers of the regulated asbestos types, namely, chrysotile, Amosite
(cummingtonite/grunerite), tremolite, actinolite, crocidolite, and anthophylite. The fibers of
importance are those included in the protocol fiber classification. The width of the protocol
fibers is <0.4 um and the length is divided into two groups, 5 to 10 um and long fibers >10 um.
The 95% Poisson Confidence interval for the observed concentration of fibers is also
calculated.

Other asbestos fibers and non-asbestos fibers with protocol dimensions are noted in the
counting sheets.

O30 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 /626-568-4065



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 PO: 2027.001
PO Box 55 Received: 5/19/2010 09:13AM
Henderson, NV 89009 EMS LAB No: 137822
Date Prepared: 6/9/2010 2:30PM
Phone: (947) 375-7004 Analysis Date: 6/10/2010 8:30AM
Project: Tronox LLX Henderson, 560 W. Lake Mead Dr., Report Date: July 7, 2010

Henderson, NV/2027.001

Date Sampled: 5/13/2010 10:35

NIOSH 7402/1SO
DRAFT, MODIFIED ELUTRIATOR METHOD FOR THE DETERMINATION OF ASBESTOS IN SOILS AND BULK MATERIAL METHOD
EMS Laboratory Number: 137822 Mass of Respirable Dust on Fiber: 169
Customer Sample Number: SSAR6-01-0.00BPC 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: 94
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 Soil % Moisture 9.5 %
Air Flow Rate Through ME Opening of Dust Generator: 1370
Not Used Air Flow Rate Through IST Opening of Dust Generator: 130
Used in Tumbler Estimate Total Air Flow Through Elutriator: 1500
Analytical Sensitivity: 2.58E+06  Structure /g PM 10 Limit of Detection: 7.72E+06  Structure /g PM 10
(Note: Amended report per client request to reflect the EPA
Test For Uniformity (Chi-Square results) definition of greater than 10um and less than 0.4um)
Counts Poisson 95% Confidence Interval
Primary Total
Structure Class Min ID Level Str. Str. Density Conc. Lower Limit Upper Limit
Required StYmm®  Str/g PMI10 Str/g PM10 Str/g PM10
Asbestos Structures>Sum, <10um ADX/CD 0 0 0 0 0 7.72E+06
Asbestos Structures>5um, <10um (Chrys) CD 0 0 0 0 0 7.72E+06
Asbestos Structures>5um, <10um (Amph) ADX 0 0 0 0 0 7.712E+06
Asbestos Structure >10um (Long) ADX/CD 0 0 0 0 0 7.72E+06
Asbestos Structure >10um (Chrys) CDh 0 0 0 0 0 7.72E+06
Asbestos Structure >10um (Amph) ADX 0 0 0 0 0 7.72E+06
Total Protocol Asbestos Structures ADX/CD 0 0 0 0 0 7.72E+06
Protocol Asbestos Structures (Chrys) CD 0 0 0 0 0 7.72E+06
Protocol Asbestos Structures (Amph) ADX 0 0 0 0 0 7.72E+06
Total Protocol Non Asbestos Structures NAM 0 0 0 0 0 7.712E+06

Approved by Tet



NIOSH 7402/I1SO

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

Client: Derrick Willis, Tronox LLC-Henderson Filter. Type: MCE 385 mm*
Report number : 137822 Magnification: 9,200x
Sample number: SSARG6-01-0.00BPC]| Grid Opening Di i 0.0094 mm®
Project: 2027.001/Tronox LLC Henderson, 560 W. Lake Mead Dr., Grid Loading: Moderate to Heavy
Preparation Date: 6/9/2010 by Joel Paruli
Analysis Date: 6/10/2010 by Radha Singh Grid Openings 94
Asbestos Structures>Sum, <10um (Chrys) 0
Asbestos Structures>5um, <10um (Amph) 0
Asbestos Structure >10um (Chrys) ¢}
Asbestos Structure >10um (Amph) ¢}
Protocol Asbestos Structures (Chrys) 0
Protocol Asbestos Structures (Amph) 0
' Grid ID | Gfifi Structure Type S?ructure Number Dimlensions m Level of | Mineral Type Image Number Structure Comments
ODC_I-I_IEI_E an_a'ry Tot_gl Width Length ID
1A C23 None Detected
1A C26 None Detected
1A E23 None Detected
1A E26 None Detected
1A F23 None Detected
1A E31 None Detected
1A E34 None Detected
1A F31 None Detected
1A F34 None Detected
1A G31 None Detected
1A G34 None Detected
1A H31 None Detected
1A H34 None Detected
1A F41 None Detected
1A F44 None Detected
1A G41 None Detected
1A E51 None Detected
1A E54 None Detected
1A F51 None Detected
1B C33 None Detected
1B C36 None Detected
1B E33 None Detected
1B E36 None Detected
1B F31 None Detected
1B F34 None Detected
1B G31 None Detected
1B G34 None Detected
1B H31 None Detected
iB F23 None Detected
1B F26 None Detected
1B Cca1 None Detected
iB C44 None Detected
1B E41 None Detected
1B E44 None Detected
1B F41 None Detected
1B Gs1 None Detected
1B Gs4 None Detected
1B H51 None Detected
1B H54 None Detected
1C C23 None Detected
1C C26 None Detected
1C E23 None Detected
1C E26 None Detected
1C F23 None Detected

1C F26 None Detected
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I Grid ID Grid

I Structure Type

Prima

Opening
1C G23
1C F31
1C F34
1C G31
iC G34
1C Ca4
1C E41
1C E44
1C F41
1C F44
1IC G43
1C G46
1C H31
1C H34
1D C31
1D C34
1D E31
1D E34
1D F31
1D F34
1D Cc41
1D C44
1D E41
1D E44
1D F41
1D F44
iD G4l
1D H43
1D F51
1D F54
1D Gsl1
1D G54
1D H51
1E C33
1E C36
1E E33
1E E36
1E F33
1E C26
1E E23
1E E26
1E F23
1E F26
1E G23
1E G26
1E Gs1
1E G54
1E HS51
1E H54

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
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected

Length

ID

Report Number: 137822 Analyzed by: Radha Singh
Sampl b SSAR6-01-0.00BPC Date of Analysis: 6/10/2010
Structure Number |Dimensions (um Level of Mineral Type Image Number | Structure Comments
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Elutriator Data
Lab# [37€ 22
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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 PO: 2027.001
PO Box 55 Received: 5/19/2010 10:05AM
Henderson, NV 89009 EMS LAB No: 137822
Date Prepared: 6/8/2010 11:07AM
Phone: (947) 375-7004 Analysis Date: 6/9/2010 10AM
Project: Tronox LLX Henderson, 560 W. Lake Mead Dr., Report Date: July 7, 2010

Henderson, NV/2027.001

Date Sampled: 5/13/2010 10:20

NIOSH 7402/1SO
DRAFT, MODIFIED ELUTRIATOR METHOD FOR THE DETERMINATION OF ASBESTOS IN SOILS AND BULK MATERIAL METHOD
EMS Laboratory Number: 137822 Mass of Respirable Dust on Fiber: 142
Customer Sample Number: SA05-0.33BPC 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: 104
Magnification used for fiber counting: 9,200 X Min. Str. Length/Max Str. Diameter:  >5/<0.4 microns
Aspect ratio for fiber definition: 3:1
Analyst(s): Radha Singh
Dust Generator - Total Dried Sample Weight Soil % Moisture 8.6 %
Air Flow Rate Through ME Opening of Dust Generator: 1370
Not Used Air Flow Rate Through IST Opening of Dust Generator: 130
Used in Tumbler Estimate Total Air Flow Through Elutriator: 1500
Analytical Sensitivity: 2.77E+06 Structure /g PM 10 Limit of Detection: 8.31E+06 Structure /g PM 10
(Note: Amended report per client request to reflect the EPA
Test For Uniformity (Chi-Square results) definition of greater than 10um and less than 0.4um)
Counts Poisson 95% Confidence Interval
Primary Total
Structure Class Min ID Level Str. Str. Density Conc. Lower Limit Upper Limit
Required Stmm®  Str/g PMI0 Str/g PM10 Str/g PM10
Asbestos Structures>Sum, <10um ADX/CD 0 0 0 0 0 8.31E+06
Asbestos Structures>5um, <10um (Chrys) CD 0 0 0 0 0 8.31E+06
Asbestos Structures>5um, <10um (Amph) ADX 0 0 0 0 0 8.31E+06
Asbestos Structure >10um (Long) ADX/CD 0 0 0 0 0 8.31E+06
Asbestos Structure >10um (Chrys) CD 0 0 0 0 0 8.31E+06
Asbestos Structure >10um (Amph) ADX 0 0 0 0 0 8.31E+06
Total Protocol Asbestos Structures ADX/CD 0 0 0 0 0 8.31E+06
Protocol Asbestos Structures (Chrys) CD 0 0 0 0 0 8.31E+06
Protocol Asbestos Structures (Amph) ADX 0 0 0 0 0 8.31E+06
Total Protocol Non Asbestos Structures NAM 1 1 1 2.80E+06  0.07E+06 15.4E+06

(Lo,

Approved by chﬁnical Dirgktdr ~



NIOSH 7402/1SO

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

Client: Derrick Willis, Tronox LLC-Henderson Filter Type: MCE 385 mm*
Report b 137822 Magnification: 9200

Sample number: SA05-033BPC___ | Grid Opening Di 0.0094 mm’
Project: 2027.001/Tronox LLC Henderson, 560 W. Lake Mead Dr., Grid Loading: Moderate to Heavy
Preparation Date: 6/8/2010 by Joel Paruli

Analysis Date: 6/9/2010 by Radha Singh Grid Openings 104

Asbestos Structures>5um, <10um (Chrys)
Asbestos Structures>5um, <10um (Amph)
Asbestos Structure >10um (Chrys)
Asbestos Structure >10um (Amph)
Protocol Asbestos Structures (Chrys)
Protocol Asbestos Structures (Amph)

[N =-N-N-NaN-1

| Grid ID l Grid I Structure Type Structure Number {Dimensions (um Level of Mineral Type Image Number Structure Comments
Opening l Primary I Total | Width I Lenéth I ID
1A E23 F 100 761 Non Asbestos
1A E26 None Detected
1A F23 None Detected
1A F26 None Detected
1A E31 None Detected
1A E34 None Detected
1A F31 None Detected
1A F34 None Detected
1A G31 None Detected
1A G34 None Detected
1A H31 None Detected
1A E41 None Detected
1A E44 None Detected
1A F41 None Detected
1A F44 None Detected
1A C51 None Detected
1A C54 None Detected
1A E51 None Detected
1A E54 None Detected
1A G51 None Detected
1A G56 None Detected
1A H53 None Detected
1B C33 None Detected
1B C36 None Detected
1B E33 None Detected
1B E36 None Detected
1B Ca1 None Detected
1B C44 None Detected
1B E41 None Detected
1B F43 None Detected
1B F46 None Detected
iB G43 None Detected
1B G46 None Detected
1B F51 None Detected
1B F54 None Detected
1B G5l F 0.1 8.91 Non Asbestos
1B G56 None Detected
1B E53 None Detected
1B E56 None Detected
1B F53 None Detected
1B F56 None Detected
1B F61 None Detected
1B F64 None Detected



NIOSH 7402/1SO
117 W, Bellevue Drive
Pasadena, CA 91105
626-568-4065

Report Number: 137822 Analyzed by: Radha Singh
Sampl ber: SA05-0.33BPC Date of Analysis: 6/9/2010
| Grid ID I Grid Structure Type Structure Number [Dimensions (um Level of I Mineral Type Image Number Structure Comments
Opening Iﬂim_aryl Total I Width | Length | ID
ic E26 None Detected
1C F23 None Detected
1C F26 None Detected
1C G23 None Detected
1C G26 None Detected
1C H23 None Detected
1C C34 None Detected
1C E31 None Detected
1C E34 None Detected
1C F31 None Detected
1C G33 None Detected
1C G36 None Detected
1C C41 None Detected
1C C44 None Detected
1C E4l None Detected
1C C51 None Detected
1C C54 None Detected
1C E51 None Detected
1C Es4 None Detected
1C F51 None Detected
1C F54 None Detected
1D C26 None Detected
1D E23 None Detected
1D E26 None Detected
1D F23 None Detected
1D F26 None Detected
1D G23 None Detected
1D G26 None Detected
1D F31 None Detected
1D F34 None Detected
iD G31 None Detected
1D G34 None Detected
1D E33 None Detected
1D E36 None Detected
1D F33 None Detected
1D F36 None Detected
1D G41 None Detected
1D G None Detected
1D H41 None Detected
1D H44 None Detected
1D Gs51 None Detected
1E E23 None Detected
1E E26 None Detected
1E F23 None Detected
1E F26 None Detected
1E G23 None Detected
1E E31 None Detected
1E E34 None Detected
1E F31 None Detected
1E F34 None Detected

1E C41 None Detected



NIOSH 7402/1SO

Report Numb 137822 Analyzed by: Radha Singh
|Sample number: SA05-0.33BPC Date of Analysis: 6/9/2010
| Grid ID l Grid Structure Type Structure Number ]Dimensions (um Level of - Mineral Type Image Number Structure Comments I
Opening Primary ] Total Width | Length ID

1E C44 None Detected

1E E41 None Detected

1E E44 None Detected

1E C54 None Detected

1E ES1 None Detected

1E E54 None Detected

1E F51 None Detected

1E F54 None Detected

1E GS3 None Detected

1E G56 None Detected

117 W, Bellevue Drive
Pasadena, CA 91105
626-568-4065
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Report number : 3782 2

Sample number: SACS - ®,933 Bp<

Filter Type: MCE 385 mm2
Date Samplewas Run: g~ & ~10

File name: Northgate
Sample Description: 42 © mg Magnification: 9,200 X
Preparation date: &8 £ / 10 By-JA" . Grid opening dimension:0.0094 mm?
Analysis date: 1 / /(2 By ¢ 198 A Level of Analysis: (C): CD, CDX
( A): ADX, ADQ
Grid loading MGde vafr, Condition of Grid CI o
Grid Grid Number of | Number of Class Type of Width ] Length mm Comments
Opening . | structures | structures Structure mm
Primary Total

1B

E 70 36 | rearw

TEM -10A (2002)
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TEM Asbestos Structure Count (Page of )

Report number: |37 82 2

_SAMPLE NO: SAOS5-C. 33 BPC.
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Elutriator Data
Lab# [B7g 2=
Sample D.S A0S -0, 33 WWG\

Time air flow started: 7S¢

IST Flowmeter (mL/min). 13O .

Date: ¢~ & ~| O

Sample weight (

9): BK s

Tumbier rpm: Am

ME Flowmeter (mL/min). § 3,75

Client; Z&ijﬂvﬂ«\

Filter No.| Start Time qmmﬂw_“__..w_hﬂvas_ mm:m_A”M”_.Eﬁ _:Emﬂ.ﬂﬁwqin U:mﬂzﬁwaz ﬂnhwd«.mv_:o n_ovhm“m__r _MMM MMSEV o_un“_”.:w__._”mso
11932 |40 |0 o4ePo|o o2424|22.75 | 20 |
2 |lo°° | oroqisiPo4 1] |7 32 | 20 $67
3 [1&2ze [ 0. c4823[0.0243S1 | I¥, 72 | 20 Q3L
| _[164° | | © . 04|80 02443| 17.45 | 20 522

S |]]°° P O4az40 02449 [775 | 30 | 55

¢_[I%°

N /1 P

\

Time Dep. Rate » |Estiimate
—1ljoz7 | [O>1 | 24,592 24.820| 379 | ¥ 93 ]
/IE% 0s2 / FY,¢hol294, 434 276 | 3 74 7o

me ~ 31107 1%, i8] | 14.515 | 24, ?373] 192 2,15 |—F=< —
- 4{{[2° |l|#% 30 243550124 320 ;98 230 | 4/ 72)—
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Spnt Size Measurements

Scope: ‘K]"G@) b

Date: My ZO/O_

Name: R

Comditions of Measurements
High Voltage: /co K

Beam Current: /0 . A
Magnification: /4,200
Condenser Aperture Size: )
Measurements from a photo e i
Shartest diameter: = (-
Longest diameter: 1

: 88

‘Average: 531y

Spot Size Calkulation

Spot size in um = @verage spot size in ) x 1000 pm x 0.4125 /S q
Magnification

-

- Note: L.65/4 = 0.4125 (see the Hitachi Fa:f)

|
‘ .
XS EMS LABORATORIES 117 West Bellevue Drive / PasadenarCA 91105-2503 /626-568-4065\




TEM CAMERA CONSTANT DETERMINATION

rem___ o [

Measured and Calculated by J& Date /h-ﬁ/)" 20/d

i
by e
Lo

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

N cC(1y=( <247/ mm) X 1/2 x 2.355 = 2¢3¢
CC@)=( 27y mm) X 1/2x2.039 = 28 3¢
CCE)=( 39 mm) X 1/2x1442= 2§3Yy
CC@)=( Y5 -9 mm) X 1/2x1.230= 283

Average Camera Constant = 2 & 3

* 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

5 EMS LABORATORIES 117 West Bellevue Drive / Pasadaneo@ 91105-2503 /626-568-4065



DATE: ey 2009 A-600/B-600/C-600
WEEKLY CALIBRATION &
MONTHLY CALIBRATION _2w~c|n

AFTER SERVICE CALIBRATION

BY: :{2/

Measurement Number of Spacing Distance Number of Spacing
Flourescent Screen Film
’ Magnification (mm) Magnification
25 it ‘ 1 ¢ vk :
1 Sl T koo v Siln — e
2 ol i = id.bg s/l g7 220
3 St yfL = 4a'pyo - cps gl . glzzo
4 ST AN Y Slre - g r¥0
5 Sa.¢ /6 — sa'260 SL/L2 - g [¥O
6 7 /-' — SR o g, 15O
7 cot [ LD i
8 ooty Q 2:.“4)
9 /, C 7
10
AVERAGE:
JPERATING VOLTAGE [ov KV
54, 864 lines/inch or 2,160 lines/mm or 0.463um/line
28, 800 lines/inch or 1,134 lines/mm or 0.882pm/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 on
‘M CALIBRATION 2

)92)
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Page 1 of 1

(Complete written reports will follow all analyses, in addition to any prior verbal, fax, or onfail results)

Time: Relinquished by:
Client: Northgate Date of Shipment:
Address: 1100 Quail Street, Suite 102 Shipped from: Carrier:
Newport Beach, CA 92660 Client P.O. No: 2027.01
Telephone: 949-260-9293 Client Project ID: COC# 02027.01.2127
Contact: DMVI - Willis WNDX LLC. Hendiveon
Results via: O Fax No: 9/ Email address: DexyiCASillis @ﬂwm_(,@/\ﬂarbal
(D)

i—137822

Turnaround Time: 9'[D Sample Preservatives:
Number of Samples: 9 (9(/4') Sampler's Name:
Date & Time of Sample Collection: ¥~ )»-] O Holding Times: Signature:
Type: O Water O Waste Water O Soil O Filter O Impinger O Sorbent Tube 0 Other
EMS Only
i} SSALS-02.0.00BPC Elutriator
)| SSALS5-02.0.33BPC
3 SA19-0.33BPC
J SA19-0.33BPC_FD
s SSALS-01-0.00BPC
o SSAILS5-01.033BPC
)| SSAR6-01-0.00BPC SEE ATTACHMENT
J§ SSAR6-01-0.33BPC
9 SA05-0.33BPC
|_epp: a/wmz% fraunl- Haap dngent Cov
AV [

Received by. K

10:05

Laboratory Number: Time:

Date of Package Delivery: 5/19/2010 Shipping Bill Retaine& \ yes

Condition of Package on Receipt: OK Condition of Custody SQ?J NONE

Number of Samples: 9 Chain of Custody Signature: S~ i 7
Disposition of Samples: EMS LABS Misc. Info: SF 7/06 \'iz

EMS Laboratories 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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f HW : o—\.ﬂ—x— Q m.ﬂm CHAIN-OF-CUSTODY / Analytical Request Document \_ w N m N N Page: 1 of 1

The Chain-of-Custody is a LEGAL DOCUMENT. Al relevant fields must be completed and accurate. Cooler # of

environmental management, inc. .
1100 Quail Street, Suite 102 COC# 02027.012127 -
Newport Bezch, CA 92660 (949) 260-9293

Required Ship to Lab: Required Project Inf i Required Invoice Information: Total # of Samples: 9 Event Complete?
Lab Name:| s L aboratorles, Inc. Ste D #: _._.monx LLC. HENDERSON Send invoice to: Regular R T X Tionoes
AJIESS: | 147 W Belivue Dr Project # _Naﬁ.s AJITESS: |0 Box 55
Pasadena, CA 91105 Site Address _us W Lake Moad Drive City/State. | Henderson, NV 89009 _zas # _Es 260-9293 N
Lab PM: _ﬂé Koik City _:eaaao: Wﬁw. Zip |nv, sams Fo#
[Prone/Fax:.  1626.568-4065 Site PM Name _Uoiox Wils Send EDDto |Frank.Hagar@ngem.com
Lab PM emal | 4 oik@remstabs,com Phone/Fax: &2239.32 CC Hardoopy report to |PDF Electronic Version Only — FTP Upload @
Applicable Lab Quote #: _ Site PM Email: | derrick.willis@ngem.com CC Hardcopy report to m
- 2
[ )
w = w w w '3
[o] =
8 o ¢ <« = g
Sl & | & i y |2
x
SAMPLE ID SAMPLE z a & g g w Comments/l.ab Sample .D. g
Samples IDs MUST BE UNIQUE LOCATION g P = H -] o 7
= z 7 @ @ @ i m
) g s
E 1%
SSALS-02-0.00BPC SSALS-02 SO C N 05/13/2010 12:30 3 X
SSALE-02-0.338PC SSALS-02 SO C N 05/13/2010 12:30 3 X
SA16-).33BPC SA18 SO C N 05/13/2010 11:55 3 X
SA19-1.33BPC_FD SA19 SO C FD | 0s513/2010 11:55 3 X
SSALS-01-0.00BPC SSALS-01 SO Cc N 05/13/2010 11:30 3 X
SSAL5-01-0.33BPC SSAL5-01 le] C N 05/13/2010 11:30 3 X
SSAR6G-01-0.00BPC SSAR6-01 SO c N 05/13/2010 10:35 3 | x
SSAR6-01-0.33BPC SSAR6-01 50 c N 05/13/2010 10:35 3 X
SAQ5-0.33BPC SA05 SO C N 05/13/2010 10:20 3 %

additional Cemments/Special Instructions: wN_sEm Receipt Conditions

YIN] Y/N JYIN
<® @Z Y/N
Y/NF Y/N JY/N
Y/NI Y/N

b
ﬂ
%
o
§ J
K

4
X
E

Company:

intact?

Sample

Temp in
oc
Samples
on ice?

Tracking #

Trip Blank?] S
z

= /3Er




northgate

CHAIN-OF-CUSTODY / Analytical Request Document

The Chain-of-Custody Is 2 LEGAL DOCUMENT. All relevant fields must be completed and accurate. Ooo”wﬂ 1 oﬂ 1
environmental management, inc. b< of
1100 Quail Street, Suite 102 & JCOC# c2027.01.2127
Newport Beach, CA 92660 (949) 260-9293
Required Ship to Lab: Required Project Infi { Required Invoice Information: Total # of Samples: 9 Event Complete?
Lab Name:| EMs Labaratorles, Inc. i 0% | TRONOX LLC. HENDERSON Send v to Regalar T T TS
ark One
PSS 117 W Belivue D Prolect # Tﬁ.s AAHESS: |00 Box 55
Pasadena, CA 91105 Site Address _umo W Lake Mead Drive City/State. | Honderson, NV 89008 _E_azm # __mxm. 260-9293 N
ab P ﬁoé o Chy T%%aoz _ma»m_ Zip [Ny, g901s po#
Phone/Fax:  [526.568-4065 Site PM Name _Ueiox Willis Send EDDto | Frank.Hagar@ngem.com
Lab PM email |1 jk Phone/Fax: _Gawvua.qa_x CC Hardcopy report to {PDF Etectronic Verslon Only — FTP Upload @
Appiicable Lab Quote #: _ Site PM Email: To..:nx.i::m@:nms.nos CC Hardcopy report to m
e - (&
o
@
w = w
el 8 |E| % g |&
l [ a = =
= O m w w =
SAMPLE ID SAMPLE S @ 7 & & ,nNnV CommentsiLab Sample 1.0, "
Samples IDs MUST BE UNIQUE LOCATION K 3 = = = 8 RE
* ] s 5 % I 213
m o 8 K
= S &
SSALE-02-0.00BPC SSAL5-02 S0 o N | osnaroto 1230 | 3 M
SSAL5-02-0.33BPC SSALS-02 SO C N 056/13/2010 12:30 3 %
SA19-0.33BPC SA19 SO C N 05/13/2010 11:56 3 b
SA19-0.33BPC_FD SA19 S0 C FD 05/13/2010 11:55 3 X
SSALS-01-0.00BPC SSAL5-01 SO [ N 05/13/2010 11:30 3 X
SSALS-01-0.33BPC SSAL5-01 SO C N 05/13/2010 11:30 3 X
SSARG-01-0.00BPC SSAR6-01 S0 C N 05/13/2010 10:35 3 X
SSAR6-01-0.338PC SSAR6-01 S0 c N | osnazoio 1035 | 3 X
SA05-0.33BPC SA0S SO C N 06/13/2010 10:20 3 X
Additional Comments/Special instructions: B ! PTED B A Sample Receipt Conditions
2ege— Rim € o
O/ \...Nm S i 2 LN o ,nuUﬁwf YINY YN fYin
D2 N S5, > ) Ji* 10°% 0 O
3 YIN] YIN YIN
YIN Y/N Y/N
bp - . <
[PRINT Name of SAMPLER = oG 2 5
Ooz‘.vm:ﬁ Francisco Barron m. m m. .M m. W %
. X SIGNATURE Dl SAMPLER. B DATE Sgned " o I} <
Tracking #: MINW?P\I\.S\&V _ & o _._._:s. /3.2 |7 |8° & .m.

w\w Ao,

-
QL




SAMPLE LOG-IN SHEET

Lab Name gr\/“‘g : La &S Page of
Received By (Print name) .\IMO“\A&\ Log in Date 5..|6‘- ‘D

Received By (Signature) N ! ( }

Sample Delivery Group No.

EPA Corresponding Remarks
Sample Assigned | Condition of Sample, Shipment
SAMPLE #
Tagh Tagt etc.

CSALD-DZ.
Remarks ' WZZﬂ &2{&2 BZXZZZQOZ QOOD
1. Custody Seal(s) Absent % 7822 0 2)}5?6 13 Z@@
/Broken — CAIA~0 .

I CL - ey
2. Custody Seal Nos 5@01%7!_‘58’! )]f!% — SA-0.23 || 3 74 12
3. Chain of Cutody Sgaq 50‘ l ZKZZ Bm—-ﬁ) 0 3@ @
Records Absent| CCALY -0 13 7%22-
4. Traffic Reports or Packing ; lZKZQ 0.00 BYC Ol
List @ Absent

A0l |17z 2z~
5. Air Bill Air_Bill Sticker '518220'()?&% Di.0.2>
Absent W—O] 137597-

6. Air Bill No. 7436606;54]80/4!35 s%meougpc D) ODD
t/ Absent . QSA'%‘Ol ‘37821’
|2 R 2eec |01.0.22

Sample Tag Numbers - Listed/Not Listed

8. §mple Condition  ( lntaccagzri'zkzrfx/léﬁzl:idng ' ?K ZZS%)P%O% ’gg;Z’ V/

9. Does information on custody

records, traffic reports and - .
sample tags agree? no
10. Date Received by Lab =1

11. Time Received “ !f“g

Sample Transfer

7. Sample Tags

Fraction Fraction
Area Area

By By

On On

i S, 4
Contract Client afid AttfchRecards of Resolution

Received By - ML/ - Logbook No.
Date ~ H-la-10 Logbook Page No.

FORM DC-1

NGO EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 911057503 /676-56R-ANKS



From: O D FedEzz. 225&&“‘25?&“ Yo Dims: 24X 14 X 16IN

Sonny Nguyen(NGEM)clo Susan Crowley Eqres | CAD: 100845654INET3010

Tronox
560 W. Lake Maad Parkway

Delivery Address Bar Code

R

Henderson, NV 89015

SHIPTO:  (626) 568-4065 BILL SENDER Ref#  10203.01.02

Tony Kolk Invoice #

EMS Laboratories, Inc. ok

117 W BELLEVUE DR

PASADENA, CA 91105

6of6 WED - 19 MAY A2

7935 5063 4180 PRIORITY OVERNIGHT
Mstr# 7935 5063 3919 .

" 91105
ca-us

QZ WHPA

: e ; it .

S05G1B1026TED

Please fold this document in half and place it in the waybill pouch affixed to your shipment so that the barcode portion of the label can be read and scanned.
~*WARNING: Use only the printed original labet for shipping. Using a photocopy of this label for shipping purposes is fraudulent and coulid result in additional

billing charges, along with-the cancellation of vour FedEx account number.

1. Fold the printed page along the horizontal line.

2. Place label in shipping label pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.
Use of this system constitutes your agreement to the service conditions in the current FedEx Semvice Guide, available on fedex.com. FedExwill not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdelivery, or misinformation, unless you
declare a highervalue, pay an additional charge, document your actual ioss and file a timely claim. Limitations found in the current FedEx Service Guide
apply. Your right to recover flom FedEx for any loss, including intrinsic value of the package, loss of sales, income interast, profit, atorney's fees, costs, and other
forms of damage whether direct, incidental, consequential, or special is limited to the greater of $100 or the authorized declared value. Recovery cannot exceed
actual documented loss. Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable instruments and other items listed in our

Service Guide. Written claims must be filed within strict time limits, see current FedEx Service Guide.

LEGAL TERMS AND CONDITIONS OF FEDEX SHIPPING DEFINITIONS. On this Air Waybill, "'we”, "our”, "us”, and “FedBEx" refer to Federal Bxpress
Corporation, its subsidiaries and branches and their respective employees, agents, and independent contractors. The terms “you” and “your” refer to
the shipper, its employees, principals and agents. if your shipment originates outside the United States, your contract of camiage is with the FedEx
subsidiary, branch or independent contractor who originally accepts the shipment from you. The tenm ‘package™ means any container or envelope that
is accepted by us for delivery, including any such ftems tendered by you utilizing our astomated systems, meters, manifests or waybills. The term
"shipment” means all packages which are téndered to and accepted by us on a single Air Waybill. AIR CARRIAGE NOTICE. For any intemational
shipments by air, the Warsaw Convention, as amended, may be applicable. The Warsaw Convention, as amended, will then govem and in most cases
limit FedEx's liability for loss, delag of, or damage to your shipment. The Warsaw Convention, as amended, limits FedEx's liability. For example

in the U.S. liability is limited to $0.D7 per pound (20% per kilogram), uniess a higher value for caniage is declared as described below and you pay
any applicable supplementary charges. The interpretation and operation of the Witirsaw Convention's liability fimits ma&r vary in each country. There
are no specific storging laces which are agreed to and FedEx reserves the right to route the shipment in any way FedEx deems appropriate. ROAD
TRANS FORT NOTICE. Shipments transported solely by rad to or from a country which is a party to the Warsaw Convention or the Contract for the
Intemational Camriage of Goods by Road (the "CMR™) are subject to the termns and conditions of the CMR, notwithstanding any other provision of this
Air Waybill to the contrary. For those shipments transEort ed solel\( by road, if a conflict anses between the provisions of the CMR and this Ar Waybill,
the terms of the CMR shall prevail. LIMITATION OF LIABILITY. If not govemed by the Warsaw Convention, the CMR, or other imemational treaties,
laws , other government re gulations, onders, or requirements, FedEx’s maximum liability for damage, loss, delay, shortage, misdelivery, nondelivery,
misinformation or failure to provide information in connection with your shipment is limited by this Agreement and as set out in the terms and conditions
of the contract of carriage. Please refer to the contract of camiage set forth in the applicable Fed Ex Service Guide or its equivalent to determine the
contractual limitation. FedEx does not provide cargo liability or all-nsk insurance, but rou may pa‘; an additional charge for each additional U.S. $100
(or eguivalent local ct_lrrenc\i( for the coumrz of origin) of declared value for carmriage. If a higher value for camiage is declared and the additional charge
E&zﬂd. FedBx's maximumn liability will be the lesser of the declared value for carmage or your actual damages. LIABILITIES NOT AS SUMED. IN ANY

NT. FEDEXWON'T BE LIABLE FOR ANY DAMAGES. WHETHER DIRECT, INDIRECT, INCIDENTAL, SFECIALOR CONSEQUENTIALIN EXCESS
OF THE DECLARED \ALUE FOR CARRIAGE (INCLUDING BUT NOT LIMITED TO LOSS OF INCOME OR PROFITS) OR THE ACTUAL WVALUE OF
THE SHIPMENT, IF LOWER, WHETHER OR NOT FEDEX HAD ANY KNOWLEDGE THAT SUCH DAMAGES MIGHT BE INCURRED. FedEx won't be
liable for your acts or omissions, including but net limited to incomect declaration of cargo, improper or insufficient packaging, securing, marking or
addressing of the shipment, or for the acts or omissions of the recipient or anyone else with an interest in the shipment or violations by any party of
the term s of this agreement. FedEx won't be liable for damage, loss, delay, shortage, misdelivery, nondelivery, misinformation or failure to pro vide
information in connection with shipments of cash, cumency or other prohibited items or in instances beyond our control, such as acts of God, pefils

of the air, weather conditions, mechanical delays, acts of public enemies, war, strike, civil commetion, or acts or omissions of public authorities(
including customs and health officials) with actual or rﬁ'KE“m authority. NO VAR RANTY. We make no wamanties, express or implied. CLAIMS FOR
LaSS, DAMAGE DR DELAY. ALL CLAIMS MUST BE E IN WRITING AND WITHIN STRICT TIME LMITS. SEE OUR TARIFF, APFLICABLE FEDEX
SERMCE GUIBE, OR STANDARD CONDITIONS OF CARRIAGE FOR DETAILS. The Warsaw Convention provides specific written claims procedures
for damage, delay or non-delivery of your shipment. Moreover, the interpretation and operation of the Warsaw Convention’s c¢laims growsions may
vary in each country. Referto the Conwvention to determine the claims penod for gur shipment. The right to damage s against us shall be extinguished
unless an action is brought within two years, as set forth in the Convention. FedEx is not obli?ated 1o act on any claim until all tansportation charges
have been paid. The claim amount may not be deducted from the transportation charges. If the recipient accepts the shipment without noting any
damage on the delivery record, FedEx will assume the shipment was delivered in good condition. In order for us to consider a claim for damage, the
contents, original shipping carton and packing must be made available to us forinspection. MANDATORY LAW. Insofar as any provision contained
or referred to in this Ar Waybill may be contrary to any applicable international treaties, laws, government regulations, orders or reguirements such
provisions shall remain in effect as 2 ,Ean of our agreement to the extert that it is not ovemdden. The invalidity or unenforceability of any provisions
shall not affect any otherpart of this Arr Waybill. Unless otherwise indicated, FED ERAL EXPRESS CORPORATION, 2005 Corporate Avenue, Memphis,

TN 38132, USA is the first camier of this shipment. Email address located at www.fedex.com.




