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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA/alidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Antimony 0.02 ug/L All samples in SDG R0902886
Chromium 0.7 ug/L
Copper 0.8 ug/L
T ungsten 0.08 ug/L

ICB/CCB Aluminum 2.3 ug/L All samples in SDG R0902886
Barium 0.5 ug/L
Boron 3.9 ug/L
Beryllium 0.10 ug/L
Calcium 6.8 ug/L
Iron 4.6 ug/L
Molybdenum 1.5 ug/L
Manganese 0.4 ug/L
Magnesium 2.1 ug/L
Strontium 0.1 ug/L
Sodium 180 ug/L
Thallium 0.002 ug/L
T ungsten 0.04 ug/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

MC-3B-FILT Aluminum 5.3 ug/L 50.0U ug/L
Antimony 0.03 ug/L 0.05U ug/L
Molybdenum 1.7 ug/L 2.0U ug/L
Manganese 0.2 ug/L 5.0U ug/L
Magnesium 2.3 ug/L 20.0U ug/L
Strontium 0.2 ug/L 10.0U ug/L
Tungsten 0.06 ug/L 0.10U ug/L

Sample MC-3B-FILT was identified as filter blank. No metal contaminants were found in 
this blank with the following exceptions:

Filter Blank ID
Sampling

Date Analyte Concentration Associated Samples

MC-3B-FILT 5/21/09 Aluminum 5.3 ug/L No associated samples in
Antimony 0.03 ug/L this SDG
Calcium 116 ug/L
Magnesium 2.3 ug/L
Manganese 0.2 ug/L
Molybdenum 1.7 ug/L
Strontium 0.2 ug/L
Titanium 0.7 ug/L
Tungsten 0.06 ug/L
Zinc 2.2 ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.
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IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met.

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0902886 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0902886

SDG Sample Analyte Flag Aor P Reason (Code)

R0902886 MC-3B-FILT All analytes reported J (all detects) A Sample result verification
below the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0902886

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0902886 MC-3B-FILT Aluminum 50.0U ug/L A bl
Antimony 0.05U ug/L
Molybdenum 2.0U ug/L
Manganese 5.0U ug/L
Magnesium 20.0U ug/L
Strontium 10.0U ug/L
T ungsten 0.10U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0902886

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21495A4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0902886 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Da.e2^
Page: ( of \__

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comment?;

I. Technical holding times A Sampling dates:  ̂ft-A 1

II. ICP/MS Tune

III. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis '/A

VI. Matrix Spike Analysis A ros

VII. Duplicate Sample Analysis A 04?
VIII. Laboratory Control Samples (LCS) A L£>

IX. Internal Standard (ICP-MS) AJ

X. Furnace Atomic Absorption QC AJo*r u A Vi-rjSjd

XI. ICP Serial Dilution A
XII. Sample Result Verification N

XIII. Overall Assessment of Data /I

XIV. Field Duplicates A

XV Field Blanks RW-e/L -

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Sample^,

i MC-3B-FILT 11 iPfcuA 21 31

2 MC-3B-FILTMS 12 22 32

3 MC-3B-FILTDUP 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21495A4W.wpd



LDC #: 21295A4 VALIDATION FINDINGS WORKSHEET Page:_LoLl.
SDG #: R0902886 Sample Specific Element Reference Reviewer: C><S_

2nd reviewer: t

All circled elements are applicable to each sample.

Sample
in

Matrb Target Analyte List (TAL)

I Atsb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, uTvTZn'''

QT'Z-.'b AIJSb/As, Ba, Be, b, uo, ua, or, oo, CiJ, PelPb.fMg, Mo, Mn, Hg, N0Pt,TK, Se, Ag, Na, SrjTlYSn, lOw, U,fy, Zn)

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Rh Ac Ra Ro R PH Pa Pr Pn Pn Po Ph Mn Mn Mn Hn Ml Pt K Rn An Ma Sr Tl Sn Ti W I I \/ 7n

Anah/QiQ MothnH

ICP "Alii SbjfAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Pb,|Mg, Mo, Mn}Hg{fiOPt,rK, Se, Ag, Na, s£?TL(i?I/fC)W, U.tvTzrT/

ICP-MS u/ AII^, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fefp£) Mg, Mo, Mn, Hg, Ni/PD K, Se, Ag, Na, SrCr\) Sn, Ti/twfiu) V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu. Fe. Pb. Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na. Sr, II, Sn, Ti, W, U, V, Zn

IjrtercuComments: Mercury by CVAA if performed

Tronox_SR.wpd
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Revision 1

LDC Report# 21495B4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

May 27 through May 28, 2009

November 3, 2009

Water

Metals

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903006

Sample Identification

MC-3B
EB052709
M-127B
M-127BDISS
MC-3BMS
MC-3BDUP
FB060409
FB060409MS
FB060409DUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495B4.RV1



Revision 1

Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

indicates change as the result of report review.
SDG R0903006 2 V:\LOGIN\TRONOXNG\21495B4.RV1



Revision 1

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

‘Indicates change as the result of report review.
SDG R0903006 3 V:\LOGIN\TRONOXNG\21495B4. RV1



Revision 1

I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Antimony 0.02 ug/L All samples in SDG R0903006
Chromium 0.7 ug/L
Copper 0.8 ug/L
T ungsten 0.08 ug/L

ICB/CCB Sodium 295 ug/L MC-3B
EB052709
M-127B
M-127BDISS

ICB/CCB Aluminum 2.3 ug/L All samples in SDG R0903006
Antimony 0.031 ug/L
Barium 0.5 ug/L
Boron 3.9 ug/L
Beryllium 0.10 ug/L
Calcium 6.8 ug/L
Chromium 0.6 ug/L
Iron 4.6 ug/L
Molybdenum 1.5 ug/L
Manganese 0.4 ug/L
Strontium 0.1 ug/L
Thallium 0.009 ug/L
T ungsten 0.05 ug/L

indicates change as the result of report review.
SDG R0903006 4 V:\LOGIN\TRONOXNG\21495B4.RV1



Revision 1

Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Magnesium 2.1 ug/L EB052709
FB060409

ICB/CCB Magnesium 3.7 ug/L MC-3B
M-127B
M-127BDISS

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

MC-3B Aluminum 10.5 ug/L 50.0U ug/L
Beryllium 0.10 ug/L 0.30U ug/L
Copper 3.5 ug/L 10.0U ug/L

EB052709 Aluminum 2.6 ug/L 50.0U ug/L
Beryllium 0.10 ug/L 0.30U ug/L
Calcium 14 ug/L SOU ug/L
Copper 0.8 ug/L 10.0U ug/L
Sodium 269 ug/L 300U ug/L

M-127B Beryllium 0.10 ug/L 0.30U ug/L

M-127BDISS Thallium 0.103 ug/L 0.200U ug/L

FB060409 Aluminum 2.8 ug/L 50. OU ug/L
Beryllium 0.10 ug/L 0.30U ug/L
Iron 3.8 ug/L 20.OU ug/L
Thallium 0.008 ug/L 0.200U ug/L
T ungsten 0.04 ug/L 0.1 OU ug/L
Magnesium 2.3 ug/L 0.05U ug/L

Sample EB052709 was identified as an equipment rinsate. No metal contaminants were 
found in this blank with the following exceptions:

*lndicates change as the result of report review.
SDG R0903006 5 V:\LOGIN\TRONOXNG\21495B4.RV1



Revision 1

Equipment Rinsate ID
Sampling

Date Analyte Concentration Associated Samples

EB052709 5/27/09 Aluminum 2.6 ug/L MC-3B
Beryllium 0.10 ug/L
Calcium 14 ug/L
Copper 0.8 ug/L
Lead 0.090 ug/L
Platinum 0.01 ug/L
Sodium 269 ug/L
Thallium 0.075 ug/L
T ungsten 0.11 ug/L
Uranium 0.010 ug/L
Zinc 1.2 ug/L

Sample FB060409 was identified as a field blank. No metal contaminants were found in 
this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB060409 6/4/09 Aluminum 2.8 ug/L MC-3B
Beryllium 0.10 ug/L M-127B
Iron 3.8 ug/L
Magnesium 2.3 ug/L
Thallium 0.008 ug/L
T ungsten 0.04 ug/L
Zinc 2.0 ug/L

Sample MC-3B-FILT (from SDG R0902886) was identified as filter blank. No metal 
contaminants were found in this blank with the following exceptions:

Filter Blank ID
Sampling

Date Analyte Concentration Associated Samples

MC-3B-FILT 5/21/09 Aluminum 5.3 ug/L M-127BDISS
Antimony 0.03 ug/L
Calcium 116 ug/L
Magnesium 2.3 ug/L
Manganese 0.2 ug/L
Molybdenum 1.7 ug/L
Strontium 0.2 ug/L
Titanium 0.7 ug/L
T ungsten 0.06 ug/L
Zinc 2.2 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

indicates change as the result of report review.
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Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

MC-3B Aluminum 10.5 ug/L 50.0U ug/L
Beryllium 0.10 ug/L 0.30U ug/L
Copper 3.5 ug/L 10.0U ug/L
Lead 0.341 ug/L 0.341 J+ ug/L

M-127B Beryllium 0.10 ug/L 0.30U ug/L

V. ICR Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met.

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

‘Indicates change as the result of report review.
SDG R0903006 7 V:\LOGIN\TRONOXNG\21495B4.RV1



Revision 1

The results for the dissolved metals sample analysis were greater than the total metals 
sample analysis as follows:

Analyte

Concentration (uq/L)

M-127B M-127BDISS

Copper 12.0 29.3

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903006 All analytes reported below the PQL J (all detects) A

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903006

Revision 1

SDG Sample Analyte Flag Aor P Reason (Code)

R0903006 MC-3B
EB052709
M-127B
M-127BDISS

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903006

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903006 MC-3B Aluminum 50.0U ug/L A bl
Beryllium 0.30U ug/L
Copper 10.0U ug/L

R0903006 EB052709 Aluminum 50.0U ug/L A bl
Beryllium 0.30U ug/L
Calcium SOU ug/L
Copper 10.0U ug/L
Sodium 300U ug/L

R0903006 M-127B Beryllium 0.30U ug/L A bl

R0903006 M-127BDISS Thallium 0.200U ug/L A bl

R0903006 FB060409 Aluminum 50.0U ug/L A bl
Beryllium 0.30U ug/L
Iron 20.0U ug/L
Thallium 0.200U ug/L
T ungsten 0.10U ug/L
Magnesium 0.05U ug/L

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903006

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903006 MC-3B Aluminum 50.0U ug/L A be,bf
Beryllium 0.30U ug/L

R0903006 MC-3B Copper 10.0U ug/L A be
Lead 0.341 J+ ug/L

‘Indicates change as the result of report review.
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Revision 1

SDG Sample Analyte
Modified Final 
Concentration AorP Code

‘R0903006 M-127B Beryllium 0.30U ug/L A bf

*Chnaged code for sample M-127B

‘Indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 21495B4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903006-# Stage 4
Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Date^r^3^
Paqe:v of 1, 

Reviewer: CXS 
2nd Reviewer: \ _

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Aren Comments

1. Technical holding times Sampling dates: " 5>)

II. ICP/MS Tune

III. Calibration

IV. Blanks ^u/

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis A

VII. Duplicate Sample Analysis A cv^p ...
VIII. Laboratory Control Samples (LCS) A

IX. Internal Standard (1CP-MS) A

X. Furnace Atomic Absorption QC hJ

XI. ICP Serial Dilution

XII. Sample Result Verification

XIII. Overall Assessment of Data A

XIV. Field Duplicates /V

XV Field Blanks SW - nd -36-FI LT C&M

ND = No compounds detected ' D = Duplicate ^
R = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

i MC-3B 11 21 31

2 EB052709 12 22 32

3 M-127B 13 23 33
4 M-127BDISS 14 24 34

5 MC-3BMS 15 25 35

6 , MC-3BDUP 16 26 36

7 17 27 37
8 s 18 28 38
9 \ r VjQ 19 29 39
10 20 30 40

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

Validated Samples: . - n

Notes:

21495B4W.wpd



,not
SDG #: Cn.rQfX

VALIDATION FINDINGS CHECKLIST Page: 1 of 
Reviewer: C-&— 

2nd Reviewer: ^

Method:Metals (EPA SW 846 Method 6010/7000/6020)

1 Validation Area Yes No NA Findings/Comments

All technical holding times were met. q

m
Were all isotopes in the tuning solution mass resolution within 0.1 amu?

Were %RSD of isotopes in the tuning solution < 5%?

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?
Were all initial and continuing calibration verification %Rs within the 90-110% (80
120% for mercury and 85-115% for cyanide) QC limits?

-

Were all initial calibration correlation coefficients > 0.995?
MM

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Blanks

m
.

Were ICP interference check samples performed daily?
sX

m
Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water.

__ -

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken.

—

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were < 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL

Was an LCS anavlzed for this SDG?
\

Was an LCS analyzed oer extraction batch? '

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils?

S'

MET-SW_6020_tune.wpd version 1.0



VALIDATION FINDINGS CHECKLISTLDC#:
SDG#:

Page: ^-of
Reviewer:

2nd Reviewer: —'

Validation Area Yes No NA Findings/Comments

BH■
If MSA was Derformed. was the correlation coefficients > 0.995?

Oo all aoDlicable analvsies have duolicate iniections? f Level IV onlv)

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? (Level IV onhrt

-

\Mara eniirA rorv^x/onoe XAnthin tha 1 ftC*. KmiteO

Was an ICP serial dilution analyzed if analvte concentrations were > SOX the IDL?

Were all oercent differences (%Dsl < 10%?

Was there evidence of negative interference? If yes, professional judgement will be 
used to qualify the data.

Were ail the percent recoveries (%R) within the 30-120% of the intensity of the 
internal standard in the associated initial calibration?

|f^e%^w^eoute^e^^cnte^^^^a^^^^^^^ormed? v^-

H mmMmmmm,

Were performance evaluation (PE j samples performed?
>— **

Were RLs adjusted to reflect alt sample dilutions and dry weight factots applicable
va6dation?

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

■
Field blanks were identified in this SDG.

-*

Target analytes were detected in the field blanks. xX

MET-SW_6020_tune.wpd version 1.0



LDC #: 21295B4 
SDG #: R0903006

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

All circled elements are applicable to each sample.

Page:.I )
Reviewer:

2nd reviewer: .
XT'

Sample
in

Matrix Target Analyte List (TAL)

xiP A!, Sb, As. Ba. Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, vTzrT:

Gr-5>1 U AI/SDas, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(pB Mg, Mo, Mn, Hg, Ni,f^) K, Se, Ag, Na, Srff^ Sn, TiM U, V, Zn

drefl Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn/Hc jNi, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn>f\'* y
Al. Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo. Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb. As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo. Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti. W, U, V, Zn
At fih Ac Ra Ro R CM r.a Hr r.n r.n Pa Ph Mn Mn Mn Hn Mi Pf K Ro An Ma Rr Tl Rn Ti W 1 1 V 7n

Analytic Mothrirl

ICP ^IsblAsTsa, Be, B, Cd, Ca, Cr, Co, Cu, Fe>b*lMg, Mo, Mg) Hg/Ni)PtflK, Se, AgrNaTs^TlJSn, TI^V, ujv, Zn <

ICP-MS
' V Si ^mh V ..... ..... ^ ^^,,,| ^ ' —l---- —^

Al,f§bk, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe.^Bl, Mg. Mo, Mn, Hg, Nii?t) K, Se, Ag, Na, SrffD Sn, TiCwTuW, Zn

GFAA
w ~ ^ ----

Al, Sb, As. Ba. Be. B. Cd. Ca. Cr, Co, Cu. Fe, Pb, Mg, Mo, Mn. Hq, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: wjercurv by CVAA if performed_______)

Tronox_SR.wpd
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LDC 
SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Veriflcation

Page:_ 
Reviewer:. 

2nd reviewer:

L_of

dt-.

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

se see qualifications below for all questions answered *N". Not applicable questions are identified as *N/A*. 
N N/A Have results been reported and calculated correctly?

/Y) N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
N N/A Are afi detection limits below the CRDL?

Detected analyte results for 
following equation:

Ca were recalculated and verified using the

Concentration = (RDIffVtfDH)
(In. Vol.)(%S)

RD = Raw data concentration
FV “ Final volume (ml)
In. Vol. = InAial vdume (mi) or weight (G) 
Oil = Dilution factor
%S = Decimal percent solids

Recalculation:

Sample ID Analyte

Roporttd
Cono«ntrot)pn 
(1— >

Calculated
Concentratieii

( A-s&rlt—i
Acceptable

(Y/N)

fM \ot^ 1(9, C
o'
t

O.sq 0S°l

Bs 67. 1 *n*\
3H. 1

OmD
. e> ■2-HZO

............ fb 'b&'hcoD
Cr W.O \{-o 1

Co C.O 'LsO j

to ^ 5 ------- ^-----------

o.CuU o/v-tl
M HODO 4 nooo

CVs HkS H65 |
tYV, 16, S 10.S
A/; 13.0 iZ.O

Tl'inO 7)400 j

Ak ^4^0006
8r xn^oo yvSGo
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LDC Report# 21495C4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 1 through June 4, 2009

September 24, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903051 

Sample Identification

RSA12-0.5B RSA12-0.5BDUP
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B
SA76-0.5BMS
SA76-0.5BDUP
RSA12-0.5BMS

V:\LOGIN\TRONOXNG\21495C4.TR3 1



Introduction

This data review covers 21 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA^alidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\21495C4.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\21495C4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.6 mg/Kg All samples in SDG R0903051
Boron 0.5 mg/Kg
Chromium 0.09 mg/Kg
Manganese 0.02 mg/Kg
Tin 3.5 mg/Kg

ICB/CCB Boron 6.0 ug/L All samples in SDG R0903051
Strontium 0.3 ug/L

ICB/CCB Aluminum 2.0 ug/L RSAJ3-0.5B
SA202-0.5B

ICB/CCB Barium 0.60 ug/L RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

V:\LOGIN\TRONOXNG\21495C4.TR3 4



Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Barium 0.30 ug/L RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

RSA12-0.5B Boron 9.0 mg/Kg 10.5U mg/Kg
Tin 3.6 mg/Kg 10.6U mg/Kg

RSAI3-0.5B Boron 5.9 mg/Kg 10.3U mg/Kg
Tin 3.5 mg/Kg 10.3U mg/Kg

RSAJ5-0.5B Tin 4.1 mg/Kg 11,0U mg/Kg

RSAK5-0.5B Boron 8.4 mg/Kg 10.6U mg/Kg
Tin 4.3 mg/Kg 10.8U mg/Kg

SA76-0.5B Tin 4.3 mg/Kg 10.5U mg/Kg

SA76009-0.5B Tin 4.0 mg/Kg 10.8U mg/Kg

RSAL3-0.5B Tin 3.9 mg/Kg 10.4U mg/Kg

SA100-0.5 B Boron 3.7 mg/Kg 10.1U mg/Kg
Tin 3.5 mg/Kg 10.1U mg/Kg

RSAM3-0.5B Boron 4.2 mg/Kg 10.4U mg/Kg
Tin 3.7 mg/Kg 10.3U mg/Kg

RSAM2-0.5B Boron 3.8 mg/Kg 10.3U mg/Kg
Tin 3.4 mg/Kg 10.2U mg/Kg

SA189-0.5B Boron 6.0 mg/Kg 10.4U mg/Kg
Tin 3.9 mg/Kg 10.5U mg/Kg

SA88-0.5B Boron 8.0 mg/Kg 10.6U mg/Kg
Tin 3.8 mg/Kg 10.5U mg/Kg

V:\LOGIN\TRONOXNG\21495C4.TR3 5



Reported Modified Final
Sample Analyte Concentration Concentration

SA152-0.5B Boron 4.4 mg/Kg 10.511 mg/Kg
Tin 3.6 mg/Kg 10.3U mg/Kg

SA152009-0.5B Boron 4.1 mg/Kg 10.3U mg/Kg
Tin 3.8 mg/Kg 10.2U mg/Kg

RSAJ2-0.5B Tin 8.2 mg/Kg 11.OU mg/Kg

RSAJ3-0.5B Tin 4.5 mg/Kg 11,3U mg/Kg

SA202-0.5B Boron 7.3 mg/Kg 10.5U mg/Kg
Tin 4.2 mg/Kg 10.4U mg/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L All samples in SDG
Barium 0.5 ug/L R0903051
Calcium 336 ug/L
Iron 13.8 ug/L
Lead 0.020 ug/L
Magnesium 30.0 ug/L
Manganese 3.0 ug/L
Potassium 79.3 ug/L
Sodium 241 ug/L
Strontium 4.40 ug/L
Tungsten 0.02 ug/L
Uranium 0.004 ug/L
Zinc 8.6 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:
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Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

RSA12-0.5BMS
(All samples in SDG R0903051)

Antimony

T ungsten

59.2 (75-125)

65.4 (75-125)

J- (all detects)
UJ (all non-detects)

J- (all detects)
UJ (all non-detects)

A

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

RSA12-0.5BL Cobalt 11.0 (<10) All samples in SDG J (all detects) A
R0903051 UJ (all non-detects)

Zinc 11.2 (<10) J (all detects)
UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903051 All analytes reported below the PQL. J (all detects) A

V:\LOGIN\TRONOXNG\21495C4.TR3 7



Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV, Field Duplicates

Samples SA76-0.5B and SA76009-0.5B and samples SA152-0.5B and SA152009-0.5B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA76-0.5B SA76009-0.5B

Aluminum 9010 9340 4 (<50) - - -

Arsenic 2.95 6.05 69 (<50) - J (all detects) A

Barium 185 206 11 (<50) - - -

Beryllium 0.407 0.622 42 (<50) - - -

Boron 33.7 41.5 - 7.8 (<10.8) - -

Cadmium 0.04U 0.09 - 0.05 (<0.11) - -

Calcium 16500 22300 30 (<50) - - -

Chromium 7.11 11.1 44 (<50) - - -

Cobalt 8.2 7.0 - 1.2 (<2.2) - -

Copper 20.1 19.8 2 (<50) - - -

Iron 16700 15300 9 (<50) - - -

Lead 43.1 52.1 19 (<50) - - -

Magnesium 13800 14600 6 (<50) - - -

Manganese 749 951 24 (<50) - - -

Mercury 0.022 0.037 - 0.015 (<0.015) - -
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA76-0.5B SA76009-0.5B

Molybdenum 0.85 1.10 - 0.25 (<0.32) - -

Nickel 16.9 15.5 9 (<50) - - -

Platinum 0.01 U 0.01 - 0 (<0.11) - -

Potassium 2250 2480 10 (<50) - - -

Sodium 1550 1860 18 (<50) - - -

Strontium 145 200 32 (<50) - - -

Thallium 0.190 0.313 49 (<50) - - -

Tin 4.0 4.3 - 0.3 (<10.8) - -

Titanium 781 767 2 (<50) - - -

Tungsten 1.30 1.00 26 (<50) - - -

Uranium 0.724 1.20 49 (<50) - - -

Vanadium 48.4 42.8 12 (<50) - - -

Zinc 43.9 50.1 13 (<50) - - -

Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA152-0.5B SA152009-0.5B

Aluminum 6720 6350 6 (<50) - - -

Arsenic 1.48 1.34 - 0.14 (<0.52) - -

Barium 133 185 33 (<50) - - -

Beryllium 0.337 0.316 6 (<50) - - -

Boron 4.4 4.1 - 0.3 (<10.5) - -
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA152-0.5B SA152009-0.5 B

Calcium 22500 16000 34 (<50) - - -

Chromium 4.21 4.18 1 (<50) - - -

Cobalt 5.8 4.9 - 0.9 (<2.1) - -

Copper 12.9 12.8 1 (<50) - - -

Iron 12200 10600 14 (<50) - - -

Lead 7.9 7.7 - 0.2 (<2.1) - -

Magnesium 7230 6040 18 (<50) - - -

Manganese 346 305 13 (<50) - - -

Mercury 0.006 0.006 - 0 (<0.016) - -

Molybdenum 0.42 0.37 - 0.05 (<0.31) - -

Nickel 14.8 12.6 16 (<50) - - -

Potassium 2970 3070 3 (<50) - - -

Sodium 493 516 5 (<50) - - -

Strontium 104 129 - 25 (£41.1) - -

Thallium 0.080 0.083 - 0.003 (<0.021) - -

Tin 3.6 3.8 - 0.2 (<10.3) - -

Titanium 639 573 11 (<50) - - -

Tungsten 0.13 0.11 - 0.02 (<0.10) - -

Uranium 0.608 0.560 8 (S50) - - -

Vanadium 35.4 29.2 19 (<50) - - -

V:\L0GIN\TR0N0XNG\21495C4.TR3 10



Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits)Analyte SA152-0.5B SA152009-0.5 B Flags AorP

Zinc 26.0 23.8 9 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903051

SOG Sample Analyte Flag AorP Reason (Code)

R0903051 RSA12-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
RSAI3-0.5B UJ (all non-detects) (m)
RSAJ5-0.5B Tungsten J- (all detects)
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B 
SA88-0.5B
SA152-0.5B
SA152009-0.5B 
RSAJ2-0.5B 
RSAJ3-0.5B 
SA202-0.5B

UJ (all non-detects)

R0903051 RSA12-0.5B Cobalt J (all detects) A ICP serial dilution (%D)
RSAI3-0.5B UJ (all non-detects) (sd)
RSAJ5-0.5B Zinc J (all detects)
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B 
SA88-0.5B
SA152-0.5B
SA152009-0.5B 
RSAJ2-0.5B 
RSAJ3-0.5B 
SA202-0.5B

UJ (all non-detects)

R0903051 RSA12-0.5B All analytes reported below J (all detects) A Sample result verification
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B 
SA88-0.5B
SA152-0.5B
SA152009-0.5B 
RSAJ2-0.5B 
RSAJ3-0.5B 
SA202-0.5B

the PQL (PQL) (sp)
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SDG Sample Analyte Flag AorP Reason (Code)

R0903051 SA76-0.5B
SA76009-0.5B

Arsenic J (all detects) A Field duplicates (RPD) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903051

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903051 RSA12-0.5B Boron 10.5U mg/Kg A bl
Tin 10.6U mg/Kg

R0903051 RSAI3-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0903051 RSAJ5-0.5B Tin 11 .OU mg/Kg A bl

R0903051 RSAK5-0.5B Boron 10.6U mg/Kg A bl
Tin 10.8U mg/Kg

R0903051 SA76-0.5B Tin 10.5U mg/Kg A bl

R0903051 SA76009-0.5B Tin 10.8U mg/Kg A bl

R0903051 RSAL3-0.5B Tin 10.4U mg/Kg A bl

R0903051 SA100-0.5B Boron 10.1U mg/Kg A bl
Tin 10.1U mg/Kg

R0903051 RSAM3-0.5B Boron 10.4U mg/Kg A bl
Tin 10.3U mg/Kg

R0903051 RSAM2-0.5B Boron 10.3U mg/Kg A bl
Tin 10.2U mg/Kg

R0903051 SA189-0.5B Boron 10.4U mg/Kg A bl
Tin 10.5U mg/Kg

R0903051 SA88-0.5B Boron 10.6U mg/Kg A bl
Tin 10.5U mg/Kg

R0903051 SA152-0.5B Boron 10.5U mg/Kg A bl
Tin 10.3U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903051 SA152009-0.5B Boron 10.3U mg/Kg A bl
Tin 10.2U mg/Kg

R0903051 RSAJ2-0.5B Tin 11 .OU mg/Kg A bl

R0903051 RSAJ3-0.5B Tin 11.3U mg/Kg A bl

R0903051 SA202-0.5B Boron 10.5U mg/Kg A bl
Tin 10.4U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903051

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21495C4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903051_______ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Date:2ll£P^
Page:J_of_i_ 

Reviewer: cX~\
2nd Reviewer: i ,—^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times A Sampling dates: &>(l lOQ ~

II. ICP/MS Tune A

III. Calibration A
IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis SW r^S

VII. Duplicate Sample Analysis A
VIII. Laboratory Control Samples (LCS) Ar irA

IX. Internal Standard (ICP-MS) N
X. Furnace Atomic Absorption QC V

XI. ICP Serial Dilution SW

XII. Sample Result Verification N

XIII. Overall Assessment of Data A rs.

XIV. Field Duplicates 5A (5.6) . (V7>,N )

XV Field Blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: , « 
___________\

1 RSA12-0.5B 11 SA189-0.5B 21 ^ 31 pas i*S=4aSrV

2 RSAI3-0.5B 12 SA88-0.5B 22
-ij^S A \-7j» -0.5G> >

32

3 RSAJ5-0.5B 13 SA152-0.5B 23 33

4 RSAK5-0.5B 14 SA152009-0.5B 24 34

5 SA76-0.5B 15 RSAJ2-0.5B 25 35

6 SA76009-0.5B 16 RSAJ3-0.5B 26 36

7 RSAL3-0.5B 17 SA202-0.5B 27 37

8 SA100-0.5B 18 SA76-0.5BMS 28 38

9 RSAM3-0.5B 19 SA76-0.5BDUP 29 39

10 RSAM2-0.5B 20 30 40

Notes:

21495C4W.wpd



LDC #: 21295C4 
SDG #: R0903051

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

V ^Page: of
Reviewer: C.JSL 

2nd reviewer: |__

All circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

pr/ bsrl ^AlTsb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U,^/Tzi5>

T-VXf-'i. (Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo,1\/ir^"Hg(Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti. W. U. V. Za>
vL Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, MnChlp) Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ra R Ha Hr r.n r.n Fa Ph Mn Mn Mn Mn Mi Pt K Ra An Ma Rr Tl Rn Ti W I I \/ 7n

Analucic MothnH

ICP s (Al, Sb^)As,|Ba)Be]B, Cd, Ca^CrlCo, Cu, Fe, Pb, Mg, Mo, Mn) Hg( Ni) Pt, IK, Se, Ag, Na, Sr^TI, Sn, Ti, W, U,A/, Zn J

ICP-MS Al, Sb,(Al) Ba,(Ie) B, Cd, Ca,(Cr)Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni,(P^) K, Se, Ag, Na, Siff?)) Sn, Ti,(WM)v, Zn

GFAA Al, Sb, As, Ba, Be_B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Commeptsl'^ Mercury bv CVAA if performed

Tronox_SR.wpd
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LDC#: 21495C4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

VSN NA Were field duplicate pairs identified in this SPG? 
yN NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kq) <s50) (mg/Kg) (mg/Kg) Qualifications

Compound 5 6 RPD Difference Limits (Parent Only)

Aluminum 9010 9340 4

Arsenic 2.95 6.05 69 Jdet / A (fd)

Barium 185 206 11

Beryllium 0.407 0.622 42

Boron 33.7 41.5 7.8 (s10.8)

Cadmium 0.04U 0.09 0.05 U0.11)

Calcium 16500 22300 30

Chromium 7.11 11.1 44

Cobalt 8.2 7.0 1.2 (s2.2)

Copper 20.1 19.8 2

iron 16700 15300 9

Lead 43.1 52.1 19

Magnesium 13800 14600 6

Manganese 749 951 24

Mercury 0.022 0.037 0.015 (<0.015)

Molybdenum 0.85 1.10 0.25 (s0.32)

Nickel 16.9 15.5 9

Platinum 0.01U 0.01 0 (s0.11)

Potassium 2250 2480 10

Page:___of 1
Reviewer: CX?-—

2nd Reviewer: 1 /-—



LDC#: 21495C4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

V N NA Were field duplicate pairs identified in this SDG? 
j N NA Were target analytes detected in the field duplicate pairs?

Page: of__]_
Reviewer: fQf~

2nd Reviewer: ^

Concentration (mg/Kg) U50) (mg/Kg) (mg/Kg) Qualifications

Compound 5 6 RPD Difference Limits (Parent Only)

Sodium 1550 1860 18

Strontium 145 200 32

Thallium 0.190 0.313 49

Tin 4.0 4.3 0.3 (s10.8)

Titanium 781 767 2

Tungsten 1.30 1.00 26

Uranium 0.724 1.20 49

Vanadium 48.4 42.8 12

Zinc 43.9 50.1 13

V:\FIELD DUPLICATES\FDJnorganic\21495C4.wpd



LDC#: 21495C4 VALIDATION FINDINGS WORKSHEET Page:' of_.
SDG#: See Cover__________ Field Duplicates Reviewer:

2nd Reviewer: ^
METHOD: Metals (EPA Method 6020/6010B/7000)

f Y\N NA Were field duplicate pairs identified in this SDG?
VY/N NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 7 8 RPD Difference Limits (Parent Only)

Aluminum 6720 6350 6

Arsenic 1.48 1.34 0.14 (s0.52)

Barium 133 185 33

Beryllium 0.337 0.316 6

Boron 4.4 4.1 0.3 (s10.5)

Calcium 22500 16000 34

Chromium 4.21 4.18 1

Cobalt 5.8 4.9 0.9 (<2.1)

Copper 12.9 12.8 1

Iron 12200 10600 14

Lead 7.9 7.7 0.2 (<2.1)

Magnesium 7230 6040 18

Manganese 346 305 13

Mercury 0.006 0.006 0 (s0.016)

Molybdenum 0.42 0.37 0.05 (s0.31)

Nickel 14.8 12.6 16

Potassium 2970 3070 3

Sodium 493 516 5

Strontium 104 129 25 (=41.1)

Thallium 0.080 0.083 0.003 (s0.021)



METHOD: Metals (EPA Method 6020/6010B/7000)

NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

LDC#: 21495C4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

Page: of 1
Reviewer:

2nd Reviewer: \

Concentration (mg/Kq) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 7 8 RPD Difference Limits (Parent Only)

Tin 3.6 3.8 0.2 {<10.3)

Titanium 639 573 11

Tungsten 0.13 0.11 0.02 (sO.IO)

Uranium 0.608 0.560 8

Vanadium 35.4 29.2 19

Zinc 26.0 23.8 9



Revision 1

LDC Report# 21495D4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 9 through June 16, 2009

October 20, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903243

Sample Identification

H-28AB
AW-BW-02B
M-142B
M-142BDISS
M-130B
M-130BDISS
M-29B
H-28ABMS
H-28ABDUP
AW-BW-02BMS
AW-BW-02BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

‘Indicates change as the result of report review.
SDG R0903243 2 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

indicates change as the result of report review.
SDG R0903243 3 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

*IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Calcium 8.8 ug/L All samples in SDG R0903243
Iron 3.5 ug/L
Manganese 0.4 ug/L
Lead 0.076 ug/L

ICB/CCB Antimony 0.021 ug/L All samples in SDG R0903243

ICB/CCB Lead 0.006 ug/L H-28AB
Platinum 0.01 ug/L M-142B
Thallium 0.006 ug/L M-142BDISS
Uranium 0.05 ug/L M-130B

M-130BDISS
M-29B

ICB/CCB Thallium 0.005 ug/L AW-BW-02B

ICB/CCB Boron 4.2 ug/L H-28AB
Iron 4.0 ug/L AW-BW-02B

M-142B
M-142BDISS
M-130B
M-130BDISS

‘Indicates change as the result of report review.
SDG R0903243 4 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Barium 0.9 ug/L H-28AB
Manganese 0.5 ug/L AW-BW-02B
Strontium 0.20 ug/L

ICB/CCB Barium 1.1 ug/L M-142B
Calcium 11.3 ug/L M-142BD1SS
Magnesium 6.0 ug/L M-1 SOB
Strontium 0.30 ug/L M-130BDISS

ICB/CCB Manganese 0.6 ug/L M-130B
M-130BDISS

ICB/CCB Manganese 0.3 ug/L M-142BDISS
M-29B

ICB/CCB Aluminum 2.8 ug/L M-29B
Boron 4.9 ug/L
Barium 0.8 ug/L
Calcium 8.0 ug/L
Iron 4.0 ug/L
Strontium 0.10 ug/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

H-28AB Antimony 0.35 ug/L 0.50U ug/L

M-142B Thallium 0.021 ug/L 0.200U ug/L

M-142BDISS Iron 10.0 ug/L 20.0U ug/L
Manganese 2.0 ug/L 5.0U ug/L

M-1306 Antimony 0.24 ug/L 0.50U ug/L
Thallium 0.110 ug/L 0.200U ug/L

M-130BDISS Antimony 0.34 ug/L 0.50U ug/L
Iron 4.5 ug/L 20.0U ug/L
Thallium 0.082 ug/L 0.200U ug/L

M-29B Antimony 0.24 ug/L 0.50U ug/L

Sample FB060409 (from SDG R0903006) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

‘Indicates change as the result of report review.
SDG R0903243 5 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB060409 6/4/09 Aluminum 2.8 ug/L H-28AB
Beryllium 0.10 ug/L AW-BW-02B
Iron 3.8 ug/L M-142B
Magnesium 2.3 ug/L M-130B
Thallium 0.008 ug/L
T ungsten 0.04 ug/L
Zinc 2.0 ug/L

Sample MC-3B-FILT (from SDG R0902886) was identified as filter blank. No metal 
contaminants were found in this blank with the following exceptions:

Filter Blank ID
Sampling

Date Analyte Concentration Associated Samples

MC-3B-FILT 5/21/09 Aluminum 5.3 ug/L M-142BDISS
Antimony 0.03 ug/L M-130BDISS
Calcium 116 ug/L
Magnesium 2.3 ug/L
Manganese 0.2 ug/L
Molybdenum 1.7 ug/L
Strontium 0.2 ug/L
Titanium 0.7 ug/L
T ungsten 0.06 ug/L
Zinc 2.2 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

H-28AB Zinc 1.0 ug/L 10.0U ug/L

AW-BW-02B Aluminum 23.6 ug/L 50.0U ug/L
Zinc 1.6 ug/L 10.0U ug/L

M-142B Thallium 0.021 ug/L 0.200U ug/L
Tungsten 0.56 ug/L 1.00U ug/L

*M-130B Beryllium 0.10 ug/L 0.30U ug/L
Thallium 0.110 ug/L 0.200U ug/L
Zinc 5.3 ug/L 10.0U ug/L

M-142BDISS Manganese 2.0 ug/L 5.0U ug/L
Tungsten 0.48 ug/L 1.00U ug/L

‘Indicates change as the result of report review.
SDG R0903243 6 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

IVI-130BDISS Aluminum 3.7 ug/L 50.0U ug/L
Antimony 0.34 ug/L 0.50U ug/L
Zinc 2.1 ug/L 10.0U ug/L

*Changed Barium to Beryllium for M-1306

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met.

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

indicates change as the result of report review.
SDG R0903243 7 V:\LOGlN\TRONOXNG\21495D4.RV1



Revision 1

Sample Finding Flag A or P

All samples in SDG R0903243 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

‘Indicates change as the result of report review.
SDG R0903243 8 V:\LOGIN\TRONOXNG\21495D4.RV1



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903243

Revision 1

SDG Sample Analyte Flag AorP Reason (Code)

R0903243 H-28AB
AW-BW-02B
M-142 B
M-142BDISS
M-1306
M-130BDISS
M-29B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903243

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903243 H-28AB Antimony 0.50U ug/L A bl

R0903243 M-142B Thallium 0.200U ug/L A bl

R0903243 M-142BDISS Iron
Manganese

20.0U ug/L
5.0U ug/L

A bl

R0903243 M-1 SOB Antimony
Thallium

0.50U ug/L 
0.200U ug/L

A bl

R0903243 M-130BDISS Antimony
Iron
Thallium

0.50U ug/L
20.0U ug/L 

0.200U ug/L

A bl

R0903243 M-29B Antimony 0.50U ug/L A bl

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903243

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903243 H-28AB Zinc 10.0U ug/L A bf

R0903243 AW-BW-02B Aluminum 50.0U ug/L A bf
Zinc 10.0U ug/L

‘Indicates change as the result of report review.
SDG R0903243 9 V:\LOGIN\TRONOXNG\21495D4.RV1



Revision 1

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903243 M-142B Thallium 0.200U ug/L A bf
T ungsten 1.00U ug/L

*R0903243 M-1 SOB Beryllium 0.30U ug/L A bf
Thallium 0.200U ug/L
Zinc 10.0U ug/L

R0903243 M-142BDISS Manganese 5.0U ug/L A br
T ungsten 1.00U ug/L

R0903243 M-130BDISS Aluminum 50. OU ug/L A br
Antimony 0.50U ug/L
Zinc 10.0U ug/L

indicates change as the result of report review.
SDG R0903243 10 V:\LOGIN\TRONOXNG\21495D4.RV1



Tronox Northgate Henderson
LDC #: 21495D4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903243 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 60106/6020/7000)

Da,e2^ 
Page: L of^ 

Reviewer: C-T^. 
2nd Reviewer: i —-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Vatiriatinn Area (Tnmmonts

1. Technical holding times Sampling dates: £> !\$P I

II. ICP/MS Tune .4-

III. Calibration

IV. Blanks
V. ICP Interference Check Sample (ICS) Analysis 4
VI. Matrix Spike Analysis A rA5

VII. Duplicate Sample Analysis A CLX>
VIII. Laboratory Control Samples (LCS) A LjcS

IX. Internal Standard (ICP-MS) /V AJo-y rev/^L^ed

X. Furnace Atomic Absorption QC A/ AJo\- O-i \ V

XI. ICP Serial Dilution A
XII. Sample Result Verification

XIII. Overall Assessment of Data A

XIV. Field Duplicates A/

XV Field Blanks Sky Fr =nC- l LT

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

: Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Sampleg.^^ ^

1 H-28AB 11 AW-BW-02BDUP 21 31

2 AW-BW-02B 12 22 32

3 M-142B 13 23 33

4 M-142BDISS 14 24 34

5 M-1 SOB 15 25 35

6 M-130BDISS 16 26 36
7 M-29B 17 27 37

8 H-28ABMS 'N/ 1 18 28 38
9 H-28ABDUP / 19 29 39
10 AW-BW-02BMS 20 30 40

Notes:

21495D4W.wpd



LDC #: 21295D4 
SDG #: R0903243

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page:___of_
ReviewerCxT^. 

2nd reviewer ----- -

All circled elements are applicable to each sample.

Sample
in

Matrb j Target Analyte List (TAL)

U*=tK/l $l, Sb. As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mo. Mn. Ha. Ni. Pt. K. Se, Aq. Na, Sr, Tl, Sn, Ti/wTu. V. Zn^

..... AJ, S6;\As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe) Pb.'&g, Mo, MrQHg,(Ni)Pt, K, Se, Ag, Na, Sri fl,/Sn, Tilw, U,| V, Zn j

or- c\i AlCsb/As, Ba, Be, B, Cd. Ca, Cr, Co. Cu, Fe,(F5)Mq, Mo, Mn,(Hg) Nrf'Pt} K, Se, Aq, Na, Sr.ffbSn, Ti^wTu^V, Zn' J
Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AJ, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti. W. U. V. Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co. Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na. Sr, Tl, Sn, Ti. W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti. W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na. Sr, Tl, Sn, Ti. W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni. Pt, K, Se, Ag, Na. Sr. Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na. Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb. As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag. Na, Sr. Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
Al Sh Ac Rn Ro R Prl r.a Hr C.n Pm Fe Ph Mn Mn Mn Wn Mi Pt K' Re An Me Sr Tl Sn Ti W 1 1 \/ 7n

Analvcic Mothnrf

ICP lv s
1

Absb,\As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe^Pb, Mg, Mo, MnDHg./NiJPt, K, Se, Ag, Na, Sr^TflSn, Ti\\w, Uj/, Zn J

ICP-MS w Al.l^As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe(FB) Mg, Mo, Mn, Hg, Nif'pD K, Se, Ag, Na, SrffDsn, TI.^aTl^, Zn

GFAA Al, Sb, As. Ba, Be, B, Cd. Ca, Cr, Co, Cu, Fe, Pb. Mg. Mo. Mn, Hg. Ni, Pt, K. Se, Ag. Na. Sr, Tl, Sn. Ti. W, U, V. Zn 1

Comments: \ Mercury by CVAA if performed
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LDC Report# 21495E4

Laboratory Data Consuitants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 17 through June 24, 2009

September 24, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903404

Sample Identification

M-78B
M-128B
M-128BDISS
H-38B
M-19B
M-34B
M-125B
M-125BDISS
M-22AB
M-17AB
M-17ABDISS
M-78BMS
M-78BDUP
M-125BMS
M-125BDUP
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Introduction

This data review covers 15 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\21495E4.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\21495E4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Calcium 11.3 ug/L All samples in SDG R0903404
Strontium 0.10 ug/L
Tungsten 0.25 ug/L

ICB/CCB Boron 7.9 ug/L All samples in SDG R0903404
T ungsten 0.04 ug/L

ICB/CCB Strontium 0.20 ug/L M-128B
H-38B

ICB/CCB Strontium 0.10 ug/L M-78B
M-128BDISS
M-19B
M-34B
M-125B
M-125BD1SS
M-22AB
M-17AB
M-17ABDISS

V:\LOGIN\TRONOXNG\21495E4.TR3 4



Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Copper 1.0 ug/L M-128BDISS
M-19B
M-34B
M-125B
M-125BDISS
M-22AB
M-17AB
M-17ABDISS

ICB/CCB Magnesium 2.8 ug/L M-78B
M-128B
M-128BDISS
H-38B
M-19B
M-34B
M-22AB
M-17AB
M-17ABDISS

ICB/CCB Magnesium 2.2 ug/L M-125B
M-125BDISS

ICB/CCB Sodium 191 ug/L M-78B
M-128BDISS
H-38B
M-19B
M-34B
M-125B
M-125BDISS
M-22AB
M-17AB
M-17ABDISS

ICB/CCB Sodium 105 ug/L M-128B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

M-128BDISS Tungsten 0.98 ug/L 1.00U ug/L
Copper 3.0 ug/L 10.0U ug/L

M-19B Copper 3.6 ug/L 10.0U ug/L

M-34B Copper 7.7 ug/L 10.0U ug/L

M-125B Tungsten 0.82 ug/L 1.00U ug/L

V:\LOGIN\TRONOXNG\21495E4.TR3 5



Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-125BDISS T ungsten 0.62 ug/L 1,00U ug/L

M-17AB Copper 8.3 ug/L 10.0U ug/L

M-17ABDISS Copper 8.9 ug/L 10.0U ug/L

Sample FB060409 (from SDG R0903006) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB060409 6/4/09 Aluminum 2.8 ug/L M-78B
Beryllium 0.10 ug/L M-128B
Iron 3.8 ug/L H-38B
Magnesium 2.3 ug/L M-125B
Thallium 0.008 ug/L
Tungsten 0.04 ug/L
Zinc 2.0 ug/L

Sample MC-3B-FILT (from SDG R0902886) was identified as filter blank. No metal 
contaminants were found in this blank with the following exceptions:

Filter Blank ID
Sampling

Date Analyte Concentration Associated Samples

MC-3B-FILT 5/21/09 Aluminum 5.3 ug/L M-128BDISS
Antimony 0.03 ug/L M-125BDISS
Calcium 116 ug/L
Magnesium 2.3 ug/L
Manganese 0.2 ug/L
Molybdenum 1.7 ug/L
Strontium 0.2 ug/L
Titanium 0.7 ug/L
Tungsten 0.06 ug/L
Zinc 2.2 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-78B Zinc 6.2 ug/L 10.0U ug/L

V:\LOGIN\TRONOXNG\21495E4.TR3 6



Reported Modified Final
Sample Analyte Concentration Concentration

M-128B Beryllium 0.10 ug/L 0.30U ug/L
Thallium 0.092 ug/L 0.200U ug/L
Zinc 5.3 ug/L 10.0U ug/L

H-38B Aluminum 37.4 ug/L 50.0U ug/L
Beryllium 0.10 ug/L 0.30U ug/L
Thallium 0.072 ug/L 0.200U ug/L
Zinc 1.4 ug/L 10.0U ug/L

M-125B Beryllium 0.10 ug/L 0.30U ug/L
Thallium 0.122 ug/L 0.200U ug/L
T ungsten 0.82 ug/L 1.00U ug/L
Zinc 1.0 ug/L 10.0U ug/L

M-128BDISS Antimony 0.24 ug/L 0.50U ug/L
T ungsten 0.98 ug/L 1.00U ug/L
Zinc 1.7 ug/L 10.0U ug/L

M-125BDISS T ungsten 0.62 ug/L 1.00U ug/L
Zinc 0.8 ug/L 10.0U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

V:\L0GIN\TR0N0XNG\21495E4.TR3 7



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met.

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903404 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\21495E4.TR3 8



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903404

SDG Sample Analyte Flag AorP Reason (Code)

R0903404 M-78B
M-128B
M-128BDISS
H-38B
M-19B
M-34B
M-125B
M-125BDISS
M-22AB
M-17AB
M-17ABDISS

All analytes reported 
below the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903404

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903404 M-128BDISS Tungsten
Copper

1.00U ug/L
10.0U ug/L

A bl

R0903404 M-19B Copper 10.0U ug/L A bl

R0903404 M-34B Copper 10.0U ug/L A bl

R0903404 M-125B T ungsten 1.00U ug/L A bl

R0903404 M-125BDISS T ungsten 1.00U ug/L A bl

R0903404 M-17AB Copper 10.0U ug/L A bl

R0903404 M-17ABDISS Copper 10.0U ug/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903404

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903404 M-78B Zinc 10.0U ug/L A bf

V:\LOGIN\TRONOXNG\21495E4.TR3 9



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903404 M-128B Beryllium 0.30U ug/L A bf
Thallium 0.200U ug/L
Zinc 10.0U ug/L

R0903404 H-38B Aluminum 50.0U ug/L A bf
Beryllium 0.30U ug/L
Thallium 0.200U ug/L
Zinc 10.0U ug/L

R0903404 M-125B Beryllium 0.30U ug/L A bf
Thallium 0.200U ug/L
Tungsten 1.00U ug/L
Zinc 10.0U ug/L

R0903404 M-128BDISS Antimony 0.50U ug/L A br
T ungsten 1.00U ug/L
Zinc 10.0U ug/L

R0903404 M-125BDISS Tungsten 1.00U ug/L A br
Zinc 10.0U ug/L

V:\LOGIN\TRONOXNG\21495E4.TR3 10



LDC #: 21495E4
SDG #: R0903404

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
MT-cff

Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Date:_______
Page: 1 of \ 

Reviewer: cJ?— 
2nd Reviewer: ,

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

I. Technical holding times Sampling dates: fat I*! (

II. ICP/MS Tune

III. Calibration A

IV. Blanks SW

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis A

VIII. Laboratory Control Samples (LCS) A uCb

IX. Internal Standard (ICP-MS) /\J AJoy rPx/{(=>ud^d>

X. Furnace Atomic Absorption QC A/ A^O^r i J + v l? Pa£>

XI. ICP Serial Dilution A ,
XII. Sample Result Verification

XIII. Overall Assessment of Data A
XIV. Field Duplicates aA

XV Field Blanks SuJ f: \-t-€/L 6laA = I'OC-'bC)' f' LT tS06^ PvORO'Z-SSA

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

Validated Samples: -

Fftc: F<?>0<bOHOq CS06** f*»Ciqcs5d)04\
ND = No compounds detected D = Duplicate
R = Rinsate IB = Trip blank ,
FB = Field blank EB = Equipment blank

1/
A
M-78B 11 M-17ABDISS 21 31

2 M-128B 12 M-78BMS 22 32

3 M-128BDISS 13 M-78BDUP 23 33

4 H-38B 14 M-125BMS 24 34

5 M-19B 15 M-125BDUP 25 35

6 M-34B 16 26 36

7 M-125B 17 27 37

8 M-125BDISS 18 28 38

9 M-22AB 19 29 39

10 M-1 TAB 20 30 40

Notes:

21495E4W.wpd



LDC #: 21295E4 
SDG #: R0903404

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference Reviewer:

2nd reviewer:

Page:_[__of_[

All circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

Ml ^l, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr. Tl, Sn. Ti. W. U~V~Zn5

QC-iZfi !ftDSb(As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe) Pb.lMq, Mo, Mn, Hg, Ni)PC\K, Se, Ag, Na, StfTlitSnJ^W, U(>VZn^

ror^\b AI,(sB>, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe/Rj) Mg, Mo, Mn, Hg, Ni|fpj| K, Se, Ag, Na, Sr/lbsn, ^.(jaTu) V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ro R P.H P.a Pr Pn Pi. Fa Ph Mn Mn Mn Hn Mi Pt K Re An Ma Rr Tl Rn Ti W I I V 7n

Anal\/«i< Mpthnrl

ICP S) SblAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu7?e) Pb^Md, Mo, MnTHglNftPt.TK, Se, Ag, Na, S?) Tl^isn, TDw, U.TvTzn"

ICP-MS Al^fe) As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe(Pb) Mq, Mo, Mn, Hq, NifPt) K, Se, Ag, Na, Sr/Tl)Sn, Ti,{wTu>/, Zn

GFAA
™ — ---- -

Al, Sb. As, Ba, BerBr-Cd Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni. Pt. K. Se, Aq, Na, Sr, II. Sn, Ti, W, U, V, Zn

Comments: ^-ft/ISfcunTby CVAA if performed^
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Revision 1

LDC Report# 21495F4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 5 through June 11, 2009

October 20, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903184

Sample Identification

SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B
SA127-0.5BMS
SA127-0.5BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495F4.RV1



Revision 1

Introduction

This data review covers 19 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

‘Indicates change as the result of report review.
SDG R0903184 2 V:\LOGIN\TRONOXNG\21495F4.RV1
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

‘Indicates change as the result of report review.
SDG R0903184 3 V:\LOGIN\TRONOXNG\21495F4.RV1
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Boron 0.4 mg/Kg All samples in SDG R0903184
Chromium 0.07 mg/Kg
Iron 0.8 mg/Kg
Manganese 0.02 mg/Kg
Sodium 32 mg/Kg
Tin 3.4 mg/Kg

ICB/CCB Boron 4.0 ug/L All samples in SDG R0903184
Iron 4.0 ug/L
Molybdenum 0.60 ug/L
Tungsten 0.04 ug/L

ICB/CCB Thallium 0.006 ug/L SA127-0.5B

indicates change as the result of report review.
SDG R0903184 4 V:\LOGIN\TRONOXNG\21495F4.RV1
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Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Thallium 0.013 ug/L RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

ICB/CCB Barium 0.90 ug/L SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

ICB/CCB Barium
Sodium

0.60 ug/L
30.0 ug/L

RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSA03-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B

ICB/CCB Magnesium
Strontium

2.0 ug/L
0.20 ug/L

RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

ICB/CCB Manganese 0.50 ug/L RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

‘Indicates change as the result of report review.
SDG R0903184 5 V:\LOGIN\TRONOXNG\21495F4.RV1
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Manganese 0.40 ug/L SA127-0.5B
Strontium 0.10 ug/L RSAJ6-0.5B
Sodium 200.0 ug/L RSAK6-0.5B

RSAK8-0.5B
RSAL7-0.5B

ICB/CCB Manganese 0.30 ug/L SA56-0.5B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

SA127-0.5B Boron 7.0 mg/Kg 10.5U mg/Kg
Tin 3.8 mg/Kg 10.5U mg/Kg

RSAJ6-0.5B Tin 4.4 mg/Kg 10.5U mg/Kg

RSAK6-0.5B Boron 8.3 mg/Kg 10.4U mg/Kg
Tin 4.1 mg/Kg 10.4U mg/Kg

RSAK8-0.5B Tin 4.0 mg/Kg 10.4U mg/Kg

RSAL7-0.5B Boron 4.5 mg/Kg 10.2U mg/Kg
Tin 3.7 mg/Kg 10.2U mg/Kg

RSAL8-0.5B Tin 4.3 mg/Kg 10.3U mg/Kg

SA35-0.5B Boron 3.9 mg/Kg 10.4U mg/Kg
Tin 3.9 mg/Kg 10.4U mg/Kg

SA55-0.5B Boron 5.8 mg/Kg 10.3U mg/Kg
Tin 4.0 mg/Kg 10.3U mg/Kg

SA56-0.5B Boron 4.9 mg/Kg 10.3U mg/Kg
Tin 3.4 mg/Kg 10.3U mg/Kg

SA176-0.5B Tin 4.3 mg/Kg 10.4U mg/Kg

RSAO3-0.5B Boron 5.6 mg/Kg 10.1U mg/Kg
Tin 4.0 mg/Kg 10.1U mg/Kg

SA182-0.5B Tin 5.3 mg/Kg 11.9U mg/Kg

‘Indicates change as the result of report review.
SDG R0903184 6 V:\LOGIN\TRONOXNG\21495F4.RV1
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Reported Modified Final
Sample Analyte Concentration Concentration

SA201 -0.5B Tin 7.6 mg/Kg 10.5U mg/Kg

SA166-0.5B Boron 6.7 mg/Kg 10.4U mg/Kg
Tin 4.5 mg/Kg 10.4U mg/Kg

RSAK4-0.5B Boron 5.5 mg/Kg 10.2U mg/Kg
Tin 4.2 mg/Kg 10.2U mg/Kg

RSAK4009-0.5B Boron 5.3 mg/Kg 10.1U mg/Kg
Tin 4.0 mg/Kg 10.1U mg/Kg

SA134-0.5B Boron 8.3 mg/Kg 10.3U mg/Kg
Tin 3.9 mg/Kg 10.3U mg/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L All samples in SDG
Barium 0.5 ug/L R0903184
Calcium 336 ug/L
Iron 13.8 ug/L
Lead 0.020 ug/L
Magnesium 30.0 ug/L
Manganese 3.0 ug/L
Potassium 79.3 ug/L
Sodium 241 ug/L
Strontium 4.40 ug/L
Tungsten 0.02 ug/L
Uranium 0.004 ug/L
Zinc 8.6 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

‘Indicates change as the result of report review.
SDG R0903184 7 V:\LOGIN\TRONOXNG\21495F4.RV1
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Spike ID
(Associated Samples) Analyte %R (Limits) Flag Aor P

SA127-0.5BMS
(All samples in SDG R0903184)

Antimony

T ungsten

44.4 (75-125)

50.5 (75-125)

J- (all detects)
UJ (all non-detects)

J- (all detects)
UJ (all non-detects)

A

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

SA127-0.5BDUP Calcium 22.8 (£20) J (all detects) A
(All samples in SDG UJ (all non-detects)
R0903184)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag Aor P

SA127-0.5BL Iron
Manganese
Nickel
Zinc

11.7 (£10)
10.2 (<10)
12.2 (<10)
14.4 (£10)

All samples in SDG
R0903184

J (all detects)
UJ (all non-detects)

A

indicates change as the result of report review.
SDG R0903184 8 V:\LOGIN\TRONOXNG\21495F4.RV1
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XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903184 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples RSAK4-0.5B and RSAK4009-0.5B were identified as field duplicates. No metals 
were detected in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAK4-0.5B RSAK4009-0.5 B

Aluminum 9460 8940 6 (<50) - - -

Arsenic 1.68 1.57 - 0.11 (<0.51) - -

Barium 164 182 10 (<50) - - -

Beryllium 0.417 0.362 14 (<50) - - -

Boron 5.5 5.3 - 0.2 (<10.2) - -

Cadmium 0.04 0.08 - 0.04 (<0.10) - -

Calcium 16300 22100 30 (<50) - - -

Chromium 5.26 4.82 9 (<50) - - -

Cobalt 7.1 6.2. - 0.9 (<2.1) - -

Copper 17.3 15.5 11 (<50) - - -

‘Indicates change as the result of report review.
SDG R0903184 9 V:\LOGIN\TRONOXNG\21495F4.RV1
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Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags Aor PRSAK4-0.5B RSAK4009-0.5B

Iron 14700 13300 10 (<50) - - -

Lead 10.0 9.0 - 1 (<2.1) - -

Magnesium 10300 9380 9 (<50) - - -

Manganese 409 383 7 (<50) - - -

Mercury 0.011 0.009 - 0.002 (<0.016) - -

Molybdenum 0.57 0.44 - 0.13 (<0.31) - -

Nickel 18.3 13.4 31 (<50) - - -

Potassium 2840 3050 7 (<50) - - -

Sodium 1080 1270 16 (<50) - - -

Strontium 135 157 - 22 (<41.0) - -

Thallium 0.198 0.131 41 (<50) - - -

Tin 4.2 4.0 - 0.2 (<10.2) - -

Titanium 856 797 7 (<50) - - -

T ungsten 0.19 0.23 - 0.04 (<0.10) - -

Uranium 0.750 0.664 12 (<50) - - -

Vanadium 42.8 38.8 10 (<50) - - -

Zinc 33.6 30.3 10 (<50) - - -

indicates change as the result of report review.
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*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903184

SDG Sample Analyte Flag Aor P Reason (Code)

R0903184 SA127-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
RSAJ6-0.5B UJ (all non-detects) (m)
RSAK6-0.5B Tungsten J- (all detects)
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B 
RSAK4-0.5B 
RSAK4009-0.5B 
SA134-0.5B

UJ (all non-detects)

R0903184 SA127-0.5B Calcium J (all detects) A Duplicate sample analysis
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B 
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B 
RSAK4-0.5B 
RSAK4009-0.5B
SA134-0.5B

UJ (all non-detects) (RPD) (Id)

‘R0903184 SA127-0.5B Iron J (all detects) A ICP serial dilution (%D)
RSAJ6-0.5B Manganese UJ (all non-detects) (sd)
RSAK6-0.5B Nickel
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B 
RSAO3-0.5B 
SA182-0.5B
SA201 -0.5B
SA166-0.5B 
RSAK4-0.5B 
RSAK4009-0.5B
SA134-0.5B

Zinc

‘Indicates change as the result of report review.
SDG R0903184 11 V:\LOGIN\TRONOXNG\21495F4.RV1



Revision 1

SDG Sample Analyte Flag AorP Reason (Code)

R0903184 SA127-0.5B 
RSAJ6-0.5B 
RSAK6-0.5B 
RSAK8-0.5B 
RSAL7-0.5B 
RSAL8-0.5B 
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B 
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B 
RSAK4-0.5B 
RSAK4009-0.5B
SA134-0.5B

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

*Corrected analytes for ICP serial dilution.

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903184

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903184 SA127-0.5B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg

R0903184 RSAJ6-0.5B Tin 10.5U mg/Kg A bl

R0903184 RSAK6-0.5B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg

R0903184 RSAK8-0.5B Tin 10.4U mg/Kg A bl

R0903184 RSAL7-0.5B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg

R0903184 RSAL8-0.5B Tin 10.3U mg/Kg A bl

R0903184 SA35-0.5B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg

R0903184 SA55-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

‘Indicates change as the result of report review.
SDG R0903184 12 V:\LOGIN\TRONOXNG\21495F4.RV1



Revision 1

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903184 SA56-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0903184 SA176-0.5B Tin 10.4U mg/Kg A bl

R0903184 RSAO3-0.5B Boron 10.1 U mg/Kg . A bl
Tin 10.1U mg/Kg

R0903184 SA182-0.5B Tin 11,9U mg/Kg A bl

R0903184 SA201 -0.5B Tin 10.5U mg/Kg A bl

R0903184 SA166-0.5B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg

R0903184 RSAK4-0.5B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg

R0903184 RSAK4009-0.5B Boron 10.1U mg/Kg A bl
Tin 10.1U mg/Kg

R0903184 SA134-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903184

No Sample Data Qualified in this SDG

indicates change as the result of report review.
SDG R0903184 13 V:\LOGIN\TRONOXNG\21495F4.RV1



Tronox Northgate Henderson
LDC #: 21495F4 VALIDATION COMPLETENESS WORKSHEET
SDG#: R0903184 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Data'M'fcfi
Page: > of 1 

Reviewer: C-f2— 
2nd Reviewer: ^__^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlntinn Arp a I nnmmpnts

I. Technical holdinq times A Sampling dates: ~ ^ f \ \ } (*)Cf

II. ICP/MS Tune A
■ 1

III. Calibration At ,

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis 1TT3

VII. Duplicate Sample Analysis

VIII. Laboratory Control Samples (LCS) A zx4
IX. Internal Standard (ICP-MS) a! A/fw cP.\JkP{ h-iQfi
X. Furnace Atomic Absorption QC a/ A&r v. J-V v
XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates

XV Field Blanks v

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samplesr

1 SA127-0.5B 11 RSA03-0.5B 21 31

2 RSAJ6-0.5B 12 SA182-0.5B 22 32

3 RSAK6-0.5B 13 SA201-0.5B 23 33
4 RSAK8-0.5B . 14 SA166-0.5B 24 34

5 RSAL7-0.5B 15 RSAK4-0.5B 25 35

6 RSAL8-0.5B 16 RSAK4009-0.5B 26 36
7 SA35-0.5B 17 SA134-0.5B 27 37
8 SA55-0.5B 18 SA127-0.5BMS 28 38
9 SA56-0.5B 19 SA127-0.5BDUP 29 39
10 SA176-0.5B 20 30 40

Notes:

21495F4W.wpd



LDC #: 21295F4 
SDG#: R09Q3184

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page: ^ of_J_ 
Reviewer: CA^-/ 

2nd reviewer:- vr~x

All circled elements are applicable to each sample.

Sample
ir>

Matri> Target Analyte List (TAL)

i-n Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr,

cr;. Ifift vL (Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Ho. Ni. Pt. K. Se Ao. Na. Sr. Tl. Sn, Ti, W, U, VTZn~V ---- J
Al, Sb, As. Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr.’Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al. Sb, As. Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As. Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be' B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb. As, Ba, Be, B, Cd, Ca, Cr, Co. Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb. As, Ba, Be, B, Cd, Ca, Cr, Co. Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr. Co, Cu, Fe, Pb. Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TI, Sn, Ti, W, U, V, Zn
Al Sh Ac Ra Ro R Prl Pn Pr Pn Pn Fo Ph Mn Mr. Mn Mn Mi Pt K So An Ma Sr TI Sn Ti W 1 1 \/ 7n

Analvcic lUtofhnrf

ICP ^l~Sb)As(Ba) bCIb7Cd, Ca)Cr.lco, Cu, Fe, Pb, Mg, Mo, Mn)HgM Pt, tk, Se, Ag, Na, Sc?Ttlsn/aV, U V, Zn,

ICP-MS Al, Sbf^ BafSk B, Cd, CafSiVCo, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni,(Pt) K, Se, Aq, Na, Srfft Sn, Ti.twTO) V, Zn

GFAA
\ J ........... - W '

Al, Sb. As. Ba, Be, B, Cd, Ca, Cr, Co. Cu. Fe. Pb. Mq. Mo. Mn, Hq. Ni. Pt. K. Se. Aq, Na. Sr, TI, Sn, Ti. W. U. V. Zn

Comments!: Mercury bv CVAA if performed

Tronox_SR.wpd
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LDC#: 21495F4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/601:06/7000)

NNA
YMNA

Were field duplicate pairs identified in this SPG?
Were target analytes detected in the field duplicate pairs?

I 1
Page: of~~'

Reviewer:
2nd Reviewer: ^

Concentration (mq/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications
Compound 15 16 RPD Difference Limits (Parent Only)

Aluminum 9460 8940 6

Arsenic 1.68 1.57 X&- 0.11 (sO.51)

Barium 164 182 10

Beryllium 0.417 0.362 14

Boron 5.5 5.3 0.2 (==10.2)

Cadmium 0.04 0.08 0.04 (s0.10)

Calcium 16300 22100 30

Chromium 5.26 4.82 9

Cobalt 7.1 6.2. 0.9 <s2.1)

Copper 17.3 15.5 11

Iron 14700 13300 10

Lead 10.0 9.0 1 0=2.1)

Magnesium 10300 9380 9

Manganese 409 383 7

Mercury 0.011 0.009 0.002 (<0.016)

Molybdenum 0.57 0.44 0.13 (s0.31)

Nickel 18.3 13.4 31

Potassium 2840 3050 7

Sodium 1080 1270 16



LDC#: 21495F4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

(A
Uli

NA
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Reviewer: 
2nd Reviewer:

Page: of__
r:

■ . . Concentration (mg/Kg) (S50) (mg/Kg) (mg/Kg) Qualifications

Compound 15 16 RPD Difference Limits (Parent Only)

Strontium 135 157 22 (s41.0)

Thallium 0.198 0.131 41

Tin 4.2 4.0 0.2 (*10.2)

Titanium 856 797 7

Tungsten 0.19 0.23 0.04 (s0.10)

Uranium 0.750 0.664 12

Vanadium 42.8 38.8 10

Zinc 33.6 30.3 10

V:\FIELD DUPLICATES\FD_inorganic\21495F4.wpd



LDC Report# 21495G4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 19 through June 24, 2009

September 23, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903443

Sample Identification

SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B
SA197-0.5BMS

SA197-0.5BDUP
SA150-0.5BMS
SA150-0.5BDUP

V:\LOGIN\TRONOXNG\21495G4.TR3 1



Introduction

This data review covers 23 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA'alidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Chromium 0.10 mg/Kg All samples in SDG R0903443
Iron 1.1 mg/Kg
Manganese 0.04 mg/Kg
Magnesium 0.8 mg/Kg
Molybdenum 0.50 mg/Kg
Strontium 0.04 mg/Kg
Sodium 19 mg/Kg
Selenium 0.8 mg/Kg
Tin 3.8 mg/Kg
Thallium 0.016 mg/Kg

ICB/CCB Boron 8.0 ug/L All samples in SDG R0903443
Antimony 3.0 ug/L
Magnesium 4.0 ug/L

ICB/CCB Manganese 0.50 ug/L SA201-28B
Sodium 50.0 ug/L SA201009-28B

SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B
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Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Sodium 100.0 ug/L SA197-0.5B

ICB/CCB Sodium 70.0 ug/L SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA201-10B

ICB/CCB Nickel 0.50 ug/L SA43009-0.5B
SA51-0.5B
SA43-0.5B

ICB/CCB Beryllium 0.007 ug/L SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA201-10B
SA201-28B

ICB/CCB T ungsten 0.032 ug/L SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA201-10B
SA201-28B

ICB/CCB T ungsten 0.022 ug/L SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:
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Reported Modified Final
Sample Analyte Concentration Concentration

SA197-0.5B Boron 4.5 mg/Kg 10.7U mg/Kg
Molybdenum 0.30 mg/Kg 0.32U mg/Kg
Tin 4.6 mg/Kg 10.7U mg/Kg

SA198-0.5B Boron 3.4 mg/Kg 10.3U mg/Kg
Antimony 0.6 mg/Kg 2.1 U mg/Kg
Tin 6.5 mg/Kg 10.3U mg/Kg

SA64-0.5B Boron 5.9 mg/Kg 10.7U mg/Kg
Tin 4.7 mg/Kg 10.7U mg/Kg

SA104-0.5B Antimony 0.7 mg/Kg 2.0U mg/Kg
Tin 4.6 mg/Kg 10.1 U mg/Kg

SA129-0.5B Antimony 1.3 mg/Kg 2.1 U mg/Kg

SA70-0.5B Tin 4.5 mg/Kg 10.5U mg/Kg

SA60-0.5B Tin 4.7 mg/Kg 10.3U mg/Kg

SA150-0.5B Boron 6.6 mg/Kg 10.1U mg/Kg
Tin 4.5 mg/Kg 10.1U mg/Kg

RSAN5-0.5B Boron 7.3 mg/Kg 10.3U mg/Kg
Tin 4.2 mg/Kg 10.3U mg/Kg

SA53-0.5B Boron 3.6 mg/Kg 8.6U mg/Kg
Tin 3.5 mg/Kg 8.6U mg/Kg

SA201-1 OB Tin 4.7 mg/Kg 10.7U mg/Kg

SA201-28B Tin 4.5 mg/Kg 10.5U mg/Kg

SA201009-28B Tin 3.9 mg/Kg 10.5U mg/Kg

SA43009-0.5B Boron 9.5 mg/Kg 10.7U mg/Kg
Tin 4.5 mg/Kg 10.7U mg/Kg

SA40-0.5B Tin 4.6 mg/Kg 10.8U mg/Kg

SA200-0.5B Tin 4.4 mg/Kg 10.6U mg/Kg

RSAO6-0.5B Selenium 1.1 mg/Kg 4.1 U mg/Kg
Tin 4.2 mg/Kg 10.2U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA51 -0.5B Tin 4.8 mg/Kg 10.5U mg/Kg

SA43-0.5B Boron 8.7 mg/Kg 10.6U mg/Kg
Tin 4.5 mg/Kg 10.6U mg/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L SA201-10B
Barium 0.5 ug/L SA201-28B
Calcium 336 ug/L SA201009-28B
Iron 13.8 ug/L
Lead 0.020 ug/L
Magnesium 30.0 ug/L
Manganese 3.0 ug/L
Potassium 79.3 ug/L
Sodium 241 ug/L
Strontium 4.40 ug/L
Tungsten 0.02 ug/L
Uranium 0.004 ug/L
Zinc 8.6 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:
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Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA197-0.5BMS Antimony 43.1 (75-125) J- (all detects) A
(SA197-0.5B UJ (all non-detects)
SA198-0.5B Tungsten 50.4 (75-125) J- (all detects)
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B)

UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

SA197-0.5BDUP
(SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSA06-0.5B
SA51-0.5B
SA43-0.5B)

Calcium 27.0 (<20) J (all detects)
UJ (all non-detects)

A

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. iCP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag Aor P

SA197-0.5BL Chromium 13 (<10) SA197-0.5B J (all detects) A
Nickel 10.3 (<10) SA198-0.5B UJ (all non-detects)
Sodium 13.6 (<10) SA64-0.5B
Zinc 14.2 (<M0) SA104-0.5B

SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903443 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples SA201-28B and SA201009-28B and samples SA43009-0.5B and SA43-0.5B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA201-28B SA201009-28B

Aluminum 9380 10200 8 (<50) - - -

Arsenic 11.3 11.0 3 (<50) - - -

Barium 102 113 10 (<50) - - -

Beryllium 0.391 0.429 9 (<50) - - -

Boron 15.8 18.3 - 2.5 (<10.5) - -

Cadmium 0.15 0.11 - 0.04 (<0.04) - -

Calcium 51400 63300 21 (<50) - - -

Chromium 20.4 20.3 0 (<50) - - -

Cobalt 3.6 3.7 - 0.1 (<2.1) - -

Copper 11.6 11.9 3 (<50) - - -

Iron 10600 10400 2 (£50) - - -

Lead 5.2 5.4 - 0.2 (<2.1) - -

Magnesium 22000 26000 17 (<50) - - -

Manganese 159 172 8 (<50) - - -

Mercury 0.002 0.003 - 0.001 (<0.019) - -

Molybdenum 0.50 0.44 - 0.06 (<0.32) - -

Nickel 8.39 8.95 0 (<50) - - -

Potassium 2040 2250 10 (<50) - - -

Silver 2.7 2.8 4 (<50) - - -

Sodium 1310 1370 4 (<50) - - -
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA201-28B SA201009-28B

Strontium 120 131 - 11 (£41.1) - -

Thallium 0.115 0.118 3 (£50) - - -

Tin 4.5 3.9 - 0.6 (£10.5) - -

Titanium 679 635 7 (£50) - - -

Tungsten 0.27 0.34 - 0.07 (£0.11) - -

Uranium 3.47 3.22 7 (£50) - - -

Vanadium 38.2 36.6 4 (£50) - - -

Zinc 25.1 25.6 2 (£50) - - -

Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA43009-0.5B SA43-0.5B

Aluminum 4630 5520 18 (£50) - - -

Antimony 9.0 2.4 - 6.6 (£2.2) J (all detects) A

Arsenic 10.2 14.0 31 (£50) - - -

Barium 186 205 10 (£50) - - -

Beryllium 0.331 0.276 18 (£50) - - -

Boron 9.5 8.7 - 0.8 (£10.7) - -

Cadmium 0.32 0.34 - 0.02 (£0.11) - -

Calcium 113000 98700 14 (£50) - - -

Chromium 11.9 12.5 0 (£50) - - -

Cobalt 4.5 5.3 - 0.8 (£2.2) - -
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Analyta

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA43009-0.5B SA43-0.5B

Copper 22.0 22.5 0 (<50) - - -

Iron 8310 9060 0 (<50) - - -

Lead 102 98.4 4 (<50) - - -

Magnesium 59000 53000 0 (<50) - - -

Manganese 13800 13300 0 (<50) - - -

Mercury 0.030 0.027 - 0.003 (£0.019) - -

Molybdenum 1.59 1.36 - 0.23 (£0.32) - -

Nickel 14.8 15.9 0 (<50) - - -

Platinum 0.033 0.018 - 0.015 (£0.11) - -

Potassium 1350 1680 22 (<50) - - -

Silver 0.2U 0.3 - 0.1 (£0.5) - -

Sodium 604 636 5 (£50) - - -

Strontium 207 200 - 7 (£42.9) - -

Thallium 0.977 0.956 2 (£50) - - -

Tin 4.5 4.5 - 0 (£10.7) - -

Titanium 508 640 23 (<50) - - -

T ungsten 2.270 5.230 79 (£50) - J (all detects) A

Uranium 0.783 0.795 2 (£50) - - -

Vanadium 33.0 33.5 2 (£50) - - -

Zinc 37.8 38.9 3 (£50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903443

SDG Sample Analyte Flag AorP Reason (Code)

R0903443 SA197-0.5B
SA198-0.5B 
SA64-0.5B
SA104-0.5B
SA129-0.5B 
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSA06-0.5B
SA51-0.5B
SA43-0.5B

Antimony

T ungsten

J- (all detects)
UJ (all non-detects)

J- (all detects)
UJ (all non-detects)

A Matrix spike analysis (%R)
(m)

R0903443 SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B 
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSA06-0.5B
SA51-0.5B
SA43-0.5B

Calcium J (all detects)
UJ (all non-detects)

A Duplicate sample analysis 
(RPD) (Id)

R0903443 SA197-0.5B
SA198-0.5B 
SA64-0.5B
SA104-0.5B
SA129-0.5B 
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

Chromium
Nickel
Sodium
Zinc

J (all detects)
UJ (all non-detects)

A ICP serial dilution (%D)
(sd)
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SDG Sample Analyte Flag AorP Reason (Code)

R0903443 SA197-0.5B
SA198-0.5B 
SA64-0.5B
SA104-0.5B
SA129-0.5B 
SA70-0.5B
SA60-0.5B
SA150-0.5B 
RSAN5-0.5B 
SA53-0.5B
SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

R0903443 SA43009-0.5B
SA43-0.5B

Antimony J (all detects) A Field duplicates 
(Difference) (fd)

R0903443 SA43009-0.5B
SA43-0.5B

Tungsten J (all detects) A Field duplicates (RPD) (fd)

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903443

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903443 SA197-0.5B Boron 10.7U mg/Kg A bl
Molybdenum 0.32U mg/Kg
Tin 10.7U mg/Kg

R0903443 SA198-0.5B Boron 10.3U mg/Kg A bl
Antimony 2.1 U mg/Kg
Tin 10.3U mg/Kg

R0903443 SA64-0.5B Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg

R0903443 SA104-0.5B Antimony 2.0U mg/Kg A bl
Tin 10.1U mg/Kg

R0903443 SA129-0.5B Antimony 2.1 U mg/Kg A bl

R0903443 SA70-0.5B Tin 10.5U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903443 SA60-0.5B Tin 10.3U mg/Kg A bl

R0903443 SA150-0.5B Boron 10.1U mg/Kg A bl
Tin 10.1U mg/Kg

R0903443 RSAN5-0.5B Boron 10.311 mg/Kg A bl
Tin 10.3U mg/Kg

R0903443 SA53-0.5B Boron 8.6U mg/Kg A bl
Tin 8.6U mg/Kg

R0903443 SA201-10B Tin 10.7U mg/Kg A bl

R0903443 SA201-28B Tin 10.5U mg/Kg A bl

R0903443 SA201009-28B Tin 10.5U mg/Kg A bl

R0903443 SA43009-0.5B Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg

R0903443 SA40-0.5B Tin 10.8U mg/Kg A bl

R0903443 SA200-0.5B Tin 10.6U mg/Kg A bl

R0903443 RSAO6-0.5B Selenium 4.1 U mg/Kg A bl
Tin 10.2U mg/Kg

R0903443 SA51-0.5B Tin 10.5U mg/Kg A bl

R0903443 SA43-0.5B Boron 10.6U mg/Kg A bl
Tin 10.6U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903443

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21495G4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903443 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Reviewer: 
2nd Reviewer:

Date:
Page:v__of\__

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Cnmments

I. Technical holding times A Sampling dates: Co \ °\ \ Cft ~ l /0<3

II. I CP/MS Tune A
III. Calibration ✓A

IV. Blanks S\J
V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis .‘Sw (AS

VII. Duplicate Sample Analysis SlV Ov jQ
VIII. Laboratory Control Samples (LCS) A UO-y

IX. Internal Standard (ICP-MS) /V aJoX r€vO dl

X. Furnace Atomic Absorption QC A tJor'O'r^

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates

XV Field Blanks SUj FfoO'I'UOQr-SoCSQG* mctio\£

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB - Field blank EB = Equipment blank

Validated Sat^ples:. ^

1 SA197-0.5B 11 SA201-10B 21 SA197-0.5BDUP 31

2 SA198-0.5B 12 SA201-28B 22 SA150-0.5BMS 32

3 SA64-0.5B 13 SA201009-28B 23 SA150-0.5BDUP 33

4 SA104-0.5B 14 SA43009-0.5B 24 34

5 SA129-0.5B 15 SA40-0.5B 25 35

6 SA70-0.5B 16 SA200-0.5B 26 36

7 SA60-0.5B 17 RSAO6-0.5B 27 37

8 SA150-0.5B 18 SA51-0.5B 28 38

9 RSAN5-0.5B 19 SA43-0.5B 29 39

10 SA53-0.5B 20 SA197-0.5BMS — 1 30 40

Notes:

21495G4W.wpd



LDC #: 21295G4 
SDG #: R0903443

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page: ^ of ^
Reviewer: OX<L 

2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

i-\q ^Al, SbrAsTBaTBeTiTcd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, TiTwMTvTZtJ

OC-'ZD.Z-N 'Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn>lg,(Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zq>

QC'TZh Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn/Hg) Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
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Al Sh Ac Ra Re R P.H C.a C.r C.n Hn Fo Ph Mn Mn Mn Mn Mi Pt W Ro An Ma Sr Tl Sn Ti W 1 1 V 7n

Analx/cic MathnH

ICP Al, Sft As,Ib4 Be,lB, Cd, Ca^CrlCo, Cu, Fe, Pb, Mg, Mo, Mn^Hgl Ni)Pt, |K, Se, Ag, Na, Sr Tl'jSn, ffjW, U/V, Zn/

ICP-MS 5 Al, Sb,(^)Ba,(^ B, Cd, Ca,(2r)Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni/P^ K, Se, Ag, Na, Sr/Fh Sn, Ti/wTOt V, Znw “
GFAA Al, Sb, As, Ba, Be, B. Cd, Ca, Cr, Co, Cu, Fe, Pb. Mq, Mo, Mn, Hq, Ni. Pt, K, Se, Aq, Na, Sr. Tl, Sn, Ti, W, U, V, Zn
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LDC#: 21495G4 
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_ 0^
Reviewer:

2nd Reviewer: i r~—
METHOD: Metals (ERA Method 6020/6010B/7000)

Were field duplicate pairs identified in this SPG?
Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 12 13 RPD Difference Limits (Parent Only)

Aluminum 9380 10200 8

Arsenic 11.3 11.0 3

Barium 102 113 10

Beryllium 0.391 0.429 9

Boron 15.8 18.3 2.5 (<10.5)

Cadmium 0.15 0.11 0.04 (<0.11)

Calcium 51400 63300 21

Chromium 20.4 20.3 0

Cobalt 3.6 3.7 0.1 (*2.1)

Copper 11.6 11.9 3

Iron 10600 10400 2

Lead 5.2 5.4 0.2 (<2.1)

Magnesium 22000 26000 17

Manganese 159 172 8

Mercury 0.002 0.003 0.001 (sO.019)

Molybdenum 0.50 0.44 0.06 (s0.32)

Nickel 8.39 8.95 6

Potassium 2040 2250 10

Silver 2.7 2.8 4



LDC#: 21495G4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

N NA 
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page:___of
Reviewer:

2nd Reviewer: .
v7

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 12 13 RPD Difference Limits (Parent Only)

Sodium 1310 1370 4

Strontium 120 131 11 (S41.1)

Thallium 0.115 0.118 3

Tin 4.5 3.9 0.6 (<10.5)

Titanium 679 635 7

Tungsten 0.27 0,34 0.07 (s0.11)

Uranium 3.47 3.22 7

Vanadium 38.2 36.6 4

Zinc 25.1 25.6 2

V:\FIELD DUPLICATES\FDJnorganic\21495G4.wpd



LDC#: 21495G4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

1 ILPage: qf~"
Reviewer:

2nd Reviewer: ^----- ^

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 14 19 RPD Difference Limits (Parent Only)

Aluminum 4630 5520 18

Antimony 9.0 2.4 6.6 (<2.2) Jdet / A (fd)

Arsenic 10.2 14.0 31

Barium 186 205 10

Beryllium 0.331 0.276 18

Boron 9.5 8.7 0.8 (<10.7)

Cadmium 0.32 0.34 0.02 (s0.11)

Calcium 113000 98700 14

Chromium 11.9 12.5 5

Cobalt 4.5 5.3 0.8 (*2.2)

Copper 22.0 22.5 2

Iron 8310 9060 9

Lead 102 98.4 4

Magnesium 59000 53000 11

Manganese 13800 13300 4

Mercury 0.030 0.027 0.003 (<0.019)

Molybdenum 1.59 1.36 0.23 (s0.32)

Nickel 14.8 15.9 7

Platinum 0.033 0.018 0.015 (s0.11)



LDC#: 21495G4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/60106/7000)

Y\N NA 
Y/N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page: 
Reviewer: Cj^ 

2nd Reviewer:__^

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 14 19 RPD Difference Limits (Parent Only)

Potassium 1350 1680 22

Silver 0.2U 0.3 0.1 (<0.5)

Sodium 604 636 5

Strontium 207 200 7 (<42.9)

Thallium 0.977 0.956 2

Tin 4.5 4.5 0 (£10.7)

Titanium 508 640 23

Tungsten 2.270 5.230 79 Jdet/A (fd)

Uranium 0.783 0.795 2

Vanadium 33.0 33.5 2

Zinc 37.8 38.9 3

V:\FIELD DUPLICATES\FDJnorganic\21495G4a.wpd



Revision 1

LDC Report# 21495H4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 29 through June 30, 2009

October 20, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903615

Sample Identification

SA45-0.5B
SA45009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B .
SA152-20B
SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B
SA45-0.5BMS
SA45-0.5BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\l_OGIN\TRONOXNG\21495H4.RV1



Revision 1

Introduction

This data review covers 17 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA/alidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

"Indicates change as the result of report review.
SDG R0903615 2 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

‘Indicates change as the result of report review.
SDG R0903615 3 V:\LOGIN\TRONOXNG\21495H4.RV1



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

Revision 1

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

*IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.4 mg/Kg All samples in SDG R0903615
Chromium 0.09 mg/Kg
Iron 0.8 mg/Kg
Molybdenum 1.30 mg/Kg
Magnesium 0.3 mg/Kg
Tin 3.5 mg/Kg
Thallium 0.003 mg/Kg
Tungsten 0.019 mg/Kg

*ICB/CCB Boron 10.0 ug/L All samples in SDG R0903615
Beryllium 0.009 ug/L
Tungsten 0.059 ug/L

ICB/CCB Barium 0.80 ug/L SA45009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B

""Indicates change as the result of report review.
SDG R0903615 4 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

Maximum
Concentration Associated SamplesAnalyteMethod Blank ID

0.70 ug/L SA45-0.5B 
SA152-20B 
SA152-34B 
SA50-0.5B 
SA54-0.5B 
SA106-0.5B 
SA102-0.5B 
SA109-0.5B

BariumICB/CCB

*Added ICB/CCB to table above.

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

SA45-0.5B Boron 6.2 mg/Kg 10.5U mg/Kg
Molybdenum 0.25 mg/Kg 0.32U mg/Kg
Tin 4.3 mg/Kg 10.5U mg/Kg

SA45009-0.5B Boron 5.6 mg/Kg 10.2U mg/Kg
Tin 3.8 mg/Kg 10.2U mg/Kg

SA187-0.5B Tin 4.0 mg/Kg 10.2U mg/Kg

SA153-0.5B Boron 8.9 mg/Kg 10.4U mg/Kg
Tin 3.7 mg/Kg 10.4U mg/Kg

SA186-0.5B Boron 9.7 mg/Kg 10.3U mg/Kg
Tin 4.1 mg/Kg 10.3U mg/Kg

SA185-0.5B Boron 5.6 mg/Kg 10.5U mg/Kg
Tin 3.9 mg/Kg 10.5U mg/Kg

RSAO5-0.5B Boron 10.2 mg/Kg 10.3U mg/Kg
Tin 4.0 mg/Kg 10.3U mg/Kg

SA152-10B Boron 6.4 mg/Kg 10.7U mg/Kg
Tin 3.9 mg/Kg 10.7U mg/Kg

SA152-20B Boron 6.8 mg/Kg 10.4U mg/Kg
Tin 3.8 mg/Kg 10.4U mg/Kg

SA152-34B Tin 4.6 mg/Kg 12.3U mg/Kg

indicates change as the result of report review.
SDG R0903615 5 V:\LOGIN\TRONOXNG\21495H4.RV1
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Reported Modified Final
Sample Analyte Concentration Concentration

SA50-0.5B Boron 9.7 mg/Kg 10.2U mg/Kg
Tin 5.3 mg/Kg 10.2U mg/Kg

SA54-0.5B Boron 5.7 mg/Kg 9.9U mg/Kg
Tin 3.9 mg/Kg 9.9U mg/Kg

SA106-0.5B Tin 4.2 mg/Kg 11,6U mg/Kg

SA102-0.5B Tin 3.8 mg/Kg 10.4U mg/Kg

SA109-0.5B Boron 8.7 mg/Kg 10.5U mg/Kg
Molybdenum 0.32 mg/Kg 0.32U mg/Kg
Tin 3.8 mg/Kg 10.5U mg/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L SA152-10B
Barium 0.5 ug/L SA152-20B
Calcium 336 ug/L SA152-34B
Iron 13.8 ug/L
Lead 0.020 ug/L
Magnesium 30.0 ug/L
Manganese 3.0 ug/L
Potassium 79.3 ug/L
Sodium 241 ug/L
Strontium 4.40 ug/L
T ungsten 0.02 ug/L
Uranium 0.004 ug/L
Zinc 8.6 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

‘Indicates change as the result of report review.
SDG R0903615 6 V:\LOGIN\TRONOXNG\21495H4.RV1
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Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA45-0.5BMS Antimony 42.6 (75-125) J- (all detects) A
(SA45-0.5B UJ (all non-detects)
SA45009-0.5B T ungsten 71.9 (75-125) J- (all detects)
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5 B
SA102-0.5 B
SA109-0.5B)

UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DDR) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag Aor P

SA45-0.5BDUP
(SA45-0.5B

Potassium 23.0 (<20) - J (all detects)
UJ (all non-detects)

A

SA45009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5 B
SA185-0.5B
RSAO5-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B)

Uranium 21.2 (<20) J (all detects)
UJ (all non-detects)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

‘Indicates change as the result of report review.
SDG R0903615 7 V:\LOGIN\TRONOXNG\21495H4.RV1
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XI. ICP Serial Dilution

ICR serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag Aor P

SA45-0.5BL Chromium 29 (<10) SA45-0.5B J (all detects) A
SA45009-0.5B UJ (all non-detects)

Nickel 11.1 (<10) SA187-0.5B J (all detects)
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903615 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples SA45-0.5B and SA45009-0.5B were identified as field duplicates. No metals 
were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Analyte SA45-0.5B SA45009-0.5B Flags Aor P

Aluminum 9190 7660 18 (<50) - - -

Arsenic 2.15 2..21 - 0.15 (<0.53) - -

‘Indicates change as the result of report review.
SDG R0903615 8 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

Analyte

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA45-0.5B SA45009-0.5B

Barium 242 169 36 (<50) - - -

Beryllium 0.381 0.396 4 (<50) - - -

Boron 6.2 5.6 - 0.6 (£10.5) - -

Calcium 25700 28200 9 (<50) - - -

Chromium 17.1 15.7 9 (<50) - - -

Cobalt 6.7 6.2 - 0.5 (<2.1) - -

Copper 16.4 14.5 12 (<50) - - -

Iron 13200 12900 2 (<50) - - -

Lead 8.2 7.6 - 0.6 (<2.1) - -

Magnesium 8650 8430 3 (<50) - - -

Manganese 2060 2000 3 (£50) - - -

Mercury 0.025 0.024 - 0.001 (<0.020) - -

Molybdenum 0.25 0.51 - 0.26 (£0.32) - -

Nickel 13.0 13.1 1 (<50) - - -

Platinum 0.011 0.007U - 0.004 (<0.11) - -

Potassium 3010 2310 26 (<50) - - -

Sodium 6620 5350 21 (£50) - - -

Strontium 280 230 20 (<50) - - -

Thallium 0.260 0.134 64 (<50) - J (all detects) A

Tin 4.3 3.8 - 0.5 (<10.5) - -

indicates change as the result of report review.
SDG R0903615 9 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

Analyte

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA45-0.5B SA45009-0.5B

Titanium 699 683 2 (<50) - - -

Tungsten 0.32 0.29 - 0.03 (<0.11) - -

Uranium 0.715 0.749 5 (<50) - - -

Vanadium 35.8 36.4 2 (£50) - - -

Zinc 31.5 28.6 10 (<50) - - -

indicates change as the result of report review.
SDG R0903615 10 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903615

SDG Sample Analyte Flag AorP Reason (Code)

R0903615 SA45-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
SA45009-0.5B UJ (all non-detects) (m)
SA187-0.5B T ungsten J- (all detects)
SA153-0.5B
SA186-0.5 B
SA185-0.5B 
RSAO5-0.5B 
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

UJ (all non-detects)

R0903615 SA45-0.5B Potassium J (all detects) A Duplicate sample analysis
SA45009-0.5B UJ (all non-detects) (RPD) (Id)
SA187-0.5B Uranium J (all detects)
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

UJ (all non-detects)

R0903615 SA45-0.5B Chromium J (all detects) A ICP serial dilution (%D)
SA45009-0.5B UJ (all non-detects) (sd)
SA187-0.5B Nickel J (all detects)
SA153-0.5B
SA186-0.5B
SA185-0.5B 
RSAO5-0.5B 
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

UJ (all non-detects)

R0903615 SA45-0.5B All analytes reported below J (all detects) A Sample result verification
SA45009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B
SA152-20B
SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

the PQL. (PQL) (sp)

’Indicates change as the result of report review.
SDG R0903615 11 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

SDG Sample Analyte Flag AorP Reason (Code)

R0903615 SA45-0.5B
SA45009-0.5B

Thallium J (all detects) A Field duplicates (RPD) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903615

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903615 SA45-0.5B Boron 10.5U mg/Kg A bl
Molybdenum 0.32U mg/Kg
Tin 10.5U mg/Kg

R0903615 SA45009-0.5B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg

R0903615 SA187-0.5B Tin 10.2U mg/Kg A bl

R0903615 SA153-0.5B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg

R0903615 SA186-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0903615 SA185-0.5B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg

R0903615 RSAO5-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0903615 SA152-10B Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg

R0903615 SA152-20B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg

R0903615 SA152-34B Tin 12.3U mg/Kg A bl

R0903615 SA50-0.5B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg

R0903615 SA54-0.5B Boron 9.9U mg/Kg A bl
Tin 9.9U mg/Kg

‘Indicates change as the result of report review.
SDG R0903615 12 V:\LOGIN\TRONOXNG\21495H4.RV1



Revision 1

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903615 SA106-0.5B Tin 11.6U mg/Kg A bl

R0903615 SA102-0.5B Tin 10.4U mg/Kg A bl

R0903615 SA109-0.5B Boron 10.5U mg/Kg A bl
Molybdenum 0.32U mg/Kg
Tin 10.5U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903615

No Sample Data Qualified in this SDG

indicates change as the result of report review.
SDG R0903615 13 V:\LOGIN\TRONOXNG\21495H4.RV1



Tronox Northgate Henderson
LDC #: 21495H4 VALIDATION COMPLETENESS WORKSHEET
SDG#: R0903615 Stage 2 B
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Page: I of l 
Reviewer: CX~2~ 

2nd Reviewer: —

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlation Arr»a |I1

1. Technical holdinq times A Sampling dates: (of7Q\CPi ~~

II. ICP/MS Tune A ■ "

III. Calibration A
IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A
VI. Matrix Spike Analysis Pi^/
VII. Duplicate Sample Analysis CXP
VIII. Laboratory Control Samples (LCS) Ps LTS

IX. Internal Standard (ICP-MS) A/ rf v/v P (JjOci
X. Furnace Atomic Absorption QC y (
XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates tttO

XV Field Blanks KU&'L'Sbr ~ ]r8cnZicflAO(WcHaI

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: * i
__________SOv\

1 SA45-0.5B 11 SA50-0.5B 21 e<k&\ 31

2 SA45^009-0.5B 12 SA54-0.5B 22 32

3 SA187-0.5 fo 13 SA106-0.5B 23 33
4 SA153-0.5B 14 SA102-0.5B 24 34

5 SA186-0.5B 15 SA109-0.5B 25 35

6 SA185-0.5B 16 SA45-0.5BMS 26 36
7 RSAO5-0.5B 17 SA45-0.5BDUP 27 37

8 SA152-10B 18 28 38
9 SA152-20B 19 29 39

10 SA152-34B 20 30 40

Notes:

21495H4W.wpd



LDC#: 21295H4 VALIDATION FINDINGS WORKSHEET Page: 1 of_J_
SDG#: R0903615 Sample Specific Element Reference Reviewer:

2nd reviewer: _ y

All circled elements are applicable to each sample.

Sample
in

Matrb Target Analyte List (TAL)

ns "ai Sb As. Ba. Be. B. Cd. Ca. Cr. Co. C.n Fe Ph Mr. Mr, Mn na. Ni. Pt. K. Se. Aq. Na. Sr, Tl, Sn, Ti, W,

QC-ltyl .Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu. Fe. Pb. Ma. Mo. Mn, Ha. Ni. Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, uTv^Zn"
’ J

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As. Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo. Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti. W, U. V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U. V. Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As. Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
Al fih As Ra Ra R CH Ca Cr C.n Cn Fe Ph Mn Mn Mn Hn Mi Pr \< Re An Me Rr Tl Rn Ti \A/ 1 1 V 7n

AnalyQic MothnH

ICP Al, SI* As, Ba) Be.lB, Cd, Caj Cr,|Co, Cu, Fe, Pb, Mg, Mo, MnJHg./NUPt, |K, Se, Ag, Na.'SS’TI, 3n, Ti,)W, U,M Zn/

ICP-MS
v V " \ y > 'ii—^... \ . 1 —A >v. 1 ...... . " , ' ; i if——..i/iii
Al, Sb,(A^, Ba,(6i) B, Cd, Ca^r) Co, Cu, Fe, Pb, Mg; Mo, Mn, Hg, Ni/R) K, Se, Aq, Na, Sr/fi) Sn, V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd. Ca, Cr. Co, Cu, Fe. Pb, Mg, Mo, Mn. Hq, Ni, Pt, K. Se. Ag. Na. Sr, Tl. Sn, Ti, W. U. V. Zn

Comments: \ Mercury by CVAA if performed

Tronox_SR.wpd
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LDC#: 21495H4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover ________ Field Duplicates

METHOD: Metals (EPA Method 6020/60108/7000)

Were field duplicate pairs identified in this SPG?
Were target analytes detected in the field duplicate pairs?

Page:t__of^
Reviewer: ^

2nd Reviewer:

| Concentration (mq/Kg) (S50) (mg/Kg) (mg/Kg) Qualifications

Compound 2 RPD Difference Limits (Parent Only)

Aluminum 9190 7660 18

Arsenic 2.15 2..21 0.15 (sO.53)

Barium 242 169 36

Beryllium 0.381 0.396 4

Boron 6.2 5.6 0.6 (slO.5)

Calcium 25700 28200 9

Chromium 17.1 15.7 9

Cobalt 6.7 6.2 0.5 (s2.1)

Copper 16.4 14.5 12 ■

Iron 13200 12900 2

Lead 8.2 7.6 0.6 (s2.1)

Magnesium 8650 8430 3

Manganese 2060 2000 3

Mercury 0.025 0.024 0.001 (s0.020)

Molybdenum 0.25 0.51 0.26 (£0.32)

Nickel 13.0 13.1 . 1

Platinum 0.011 0.007U 0.004 (£0.11)

Potassium 3010 2310 26

Sodium 6620 5350 21



LDC#: 21495H4 
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

dft
NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

1_ -? 
Page:___of

Reviewer: G** 
2nd Reviewer:

Concentration (mg/Kg) <s50) (mg/Kg) (mg/Kg) Qualifications

Compound 1 2 RPD Difference Limits (Parent Only)

Strontium 280 230 20

Thallium 0.260 0.134 64 Jdet/A (fd)

Tin 4.3 3.8 0.5 (s10.5)

Titanium 699 683 2

Tungsten 0.32 0.29 0.03 (s0.11)

Uranium 0.715 0.749 5

Vanadium 35.8 36.4 2

Zinc 31.5 28.6 10

V:\FIELDDUPLICATES\FD_inorganic\21495H4.wpd



Revision 1

LDC Report# 2149514

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: July 1 through July 2, 2009

LDC Report Date: November 2, 2009

Matrix: Soil/Water

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Sen/ices, Inc.

Sample Delivery Group (SDG): R0903678

Sample Identification

EB070109-S01
SA114-0.5B
SA114009-0.5B
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B
SA114009-0.5BMS

SA114009-0.5BDUP
RSAN6-0.5BMS
RSAN6-0.5BDUP
RSAN6-0.5B

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495l4.RV1



Revision 1

Introduction

This data review covers 23 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

indicates change as the result of report review.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

‘Indicates change as the result of report review.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 2.9 ug/L All water samples in SDG
Iron 3.8 ug/L R0903678
Magnesium 3.8 ug/L
Manganese 0.2 ug/L
Strontium 0.1 ug/L

ICB/CCB Aluminum 4.9 ug/L All water samples in SDG
Barium 2.7 ug/L R0903678
Boron 16.9 ug/L
Iron 5.8 ug/L
Magnesium 10.0 ug/L
Manganese 0.6 ug/L
Molybdenum 0.6 ug/L
Sodium 187 ug/L
I ungsten 0.01 ug/L

PB (prep blank) Boron 2.4 mg/Kg All soil samples in SDG
Iron 1.2 mg/Kg R0903678
Molybdenum 0.60 mg/Kg
Magnesium 0.6 mg/Kg
Manganese 0.02 mg/Kg
Sodium 24 mg/Kg
Strontium 0.02 mg/Kg
Tin 3.8 mg/Kg

indicates change as the result of report review.
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Aluminum 5.0 ug/L All soil samples in SDG
Boron 20.0 ug/L R0903678

ICB/CCB Barium 4.00 ug/L SA82-0.5B
Calcium 10.0 ug/L SA82-10B

SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B

ICB/CCB Barium 3.00 ug/L SA114-0.5B
Cadmium 0.20 ug/L SA114009-0.5B
Sodium 200.0 ug/L RSAN6-0.5B
Strontium 0.40 ug/L

ICB/CCB Iron 7.0 ug/L SA88-20B
Manganese 0.70 ug/L SA88-32B
Strontium 0.60 ug/L RSAK3-0.5B

RSAK3-10B
RSAK3-20B
RSAK3-31B

ICB/CCB Iron 6.0 ug/L SA114-0.5B
Manganese 0.60 ug/L SA114009-0.5B

SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
RSAN6-0.5B

‘Indicates change as the result of report review.
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Magnesium 10.0 ug/L SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B
RSAN6-0.5B

ICB/CCB Strontium 0.5 ug/L SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B

ICB/CCB Beryllium 0.009 ug/L SA114009-0.5B

ICB/CCB Beryllium 0.014 ug/L SA114-0.5B
T ungsten 0.054 ug/L RSAN6-0.5B

SA82-0.5B
SA82-10B
RSAL3-1 OB
SA134-10B

ICB/CCB Tungsten 0.027 ug/L SA134-20B
SA88-10B
SA88-20B
RSAK3-0.5B
RSAK3-1 OB

ICB/CCB Beryllium 0.011 ug/L RSAK3-20B
Tungsten 0.053 ug/L

ICB/CCB Tungsten 0.023 ug/L SA134-31B
SA134009-31B
SA88-32B
RSAK3-31B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

indicates change as the result of report review.
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Reported Modified Final
Sample Analyte Concentration Concentration

EB070109-SO1 Aluminum 2.3 ug/L 50.0U ug/L
Boron 14.4 ug/L 50.0U ug/L
Magnesium 9.8 ug/L 20.0U ug/L
Manganese 0.3 ug/L 5.0U ug/L
Sodium 228 ug/L 300U ug/L
Strontium 0.1 ug/L 10.0U ug/L

SA114-0.5B Tin 4.4 mg/Kg 10.8U mg/Kg
Cadmium 0.07 mg/Kg 0.11U mg/Kg

SA114009-0.5B Tin 4.0 mg/Kg 10.6U mg/Kg

RSAN6-0.5B Tin 4.4 mg/Kg 9.9U mg/Kg

SA82-0.5B Boron 9.1 mg/Kg 9.8U mg/Kg
Tin 4.0 mg/Kg 9.8U mg/Kg

SA82-1 OB Tin 4.4 mg/Kg 10.3U mg/Kg

SA82-29B Tin 7.5 mg/Kg 17.0U mg/Kg

RSAL3-1 OB Tin 4.7 mg/Kg 10.8U mg/Kg

RSAL3-30B Tin 6.2 mg/Kg 15.1 U mg/Kg

SA134-1 OB Tin 4.4 mg/Kg 10.9U mg/Kg

SA134-20B Tin 4.2 mg/Kg 10.2U mg/Kg

SA134-31B Tin 6.0 mg/Kg 14.6U mg/Kg

SA134009-31B Tin 8.1 mg/Kg 15.3U mg/Kg

SA88-1 OB Boron 10.3 mg/Kg 10.5U mg/Kg
Tin 5.6 mg/Kg 10.5U mg/Kg

SA88-20B Tin 6.3 mg/Kg 14.0U mg/Kg

SA88-32B Tin 8.7 mg/Kg 16.5U mg/Kg

RSAK3-0.5B Boron 9.5 mg/Kg 10.8U mg/Kg
Tin 5.7 mg/Kg 10.8U mg/Kg

‘Indicates change as the result of report review.
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAK3-1 OB Boron 7.0 mg/Kg 10.8U mg/Kg
Molybdenum 0.26 mg/Kg 0.32U mg/Kg
Tin 5.6 mg/Kg 10.8U mg/Kg

RSAK3-20B Tin 7.4 mg/Kg 13.2U mg/Kg

RSAK3-31B Tin 9.1 mg/Kg 17.1U mg/Kg
T ungsten 0.28 mg/Kg 0.35U mg/Kg

Sample EB070109-S01 was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB070109-SO1 7/1/09 Aluminum 2.3 ug/L SA114-0.5B
Boron 14.4 ug/L SA114009-0.5B
Calcium 24.2 ug/L RSAN6-0.5B
Chromium 0.7 ug/L
Magnesium 9.8 ug/L
Manganese 0.3 ug/L
Sodium 228 ug/L
Strontium 0.1 ug/L

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L SA82-0.5B
Barium 0.5 ug/L SA82-10B
Calcium 336 ug/L SA82-29B
Iron 13.8 ug/L RSAL3-10B
Lead 0.020 ug/L RSAL3-30B
Magnesium 30.0 ug/L SA134-10B
Manganese 3.0 ug/L SA134-20B
Potassium 79.3 ug/L SA134-31B
Sodium 241 ug/L SA134009-31B
Strontium 4.40 ug/L SA88-10B
Tungsten 0.02 ug/L SA88-20B
Uranium 0.004 ug/L SA88-32B
Zinc 8.6 ug/L RSAK3-0.5B

RSAK3-10B
RSAK3-20B
RSAK3-31B

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

^Indicates change as the result of report review.
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA82-29B Tungsten 0.27 mg/Kg 0.34U mg/Kg

RSAL3-30B Tungsten 0.26 mg/Kg 0.31 U mg/Kg

RSAK3-31B Tungsten 0.28 mg/Kg 0.35U mg/Kg

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated Samples) Analyte %R (Limits) Flag A or P

SA114009-0.5BMS 
(SA114-0.5B
SA114009-0.5B
RSAN6-0.5B)

Antimony 41.5 (75-125) J- (all detects)
UJ (all non-detects)

A

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

indicates change as the result of report review.
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XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

SA114009-0.5BL iron
Manganese
Nickel
Zinc

11.4 (<10)
10.5 (£10)
10.2 (<10)
10.4 (<10)

SA114-0.5B
SA114009-0.5B
RSAN6-0.5B

J (all detects)
UJ (all non-detects)

A

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903678 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples SA114-0.5B and SA114009-0.5B and samples SA134-31B and SA134009-31B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA114-0.5 B SA114009-0.5B

Aluminum 6900 6760 2 (<50) - - -

Arsenic 7.37 7.74 5 (£50) - - -

Barium 184 156 16 (<50) - - -

Beryllium 0.417 0.372 11 (£50) - - -

‘Indicates change as the result of report review.
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA114-0.5B SA114009-0.5B

Boron 188 179 5 (<50) - - -

Cadmium 0.07 0.04U - 0.03 (£0.11) - -

Calcium 22300 19300 14 (<50) - - -

Chromium 1120 1150 3 (<50) - - -

Cobalt 7.3 5.7 - 1.6 (£2.2) - -

Copper 13.8 12.8 8 (<50) - - -

Iron 8570 8280 3 (<50) - - -

Lead 11.4 10.4 - 1 (£2.2) - -

Magnesium 126000 125000 1 (<50) - - -

Manganese 1670 1270 27 (<50) - - -

Mercury 0.045 0.051 - 0.006 (£0.020) - -

Molybdenum 1.17 1.02 - 0.15 (£0.33) - -

Nickel 11.0 11.5 4 (<50) - - -

Platinum 0.026 0.025 - 0.001 (£0.11) - -

Potassium 1490 1370 8 (<50) - - -

Sodium 4080 4020 1 (£50) - - -

Strontium 154 141 - 13 (£43.4) - -

Thallium 0.174 0.178 2 (<50) - - -

Tin 4.4 4.0 - 0.4 (£10.8) - -

Titanium 396 369 7 (<50) - - -

‘Indicates change as the result of report review.
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA114-0.5B SA114009-0.5B

I ungsten 2.820 3.250 14 (<50) - - -

Uranium 1.28 1.24 3 (£50) - - -

Vanadium 24.4 25.5 4 (<50) - - -

Zinc 24.8 22.8 8 (<50) - - -

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits)Analyte SA134-31B SA134009-31B Flags Aor P

Aluminum 16500 17500 6 (£50) - - -

Arsenic 19.9 20.1 1 (£50) - - -

Barium 40.8 41.8 2 (£50) - - -

Beryllium 0.863 0.852 1 (£50) - - -

Boron 30.5 31.9 - 1.4 (£15.3) - -

Calcium 12900 11100 15 (£50) - - -

Chromium 51.3 49.1 4 (£50) - - -

Cobalt 5.0 5.4 - 0.4 (£3.1) - -

Copper 14.6 15.4 - 0.8 (£3.1) - -

Iron 13800 14700 6 (£50) - - -

Lead 8.0 8.0 - 0 (£3.1) - -

Magnesium 46000 48000 4 (£50) - - -

Manganese 253 263 4 (£50) - - -

Mercury 0.009 0.010 - 0.001 (£0.020) - -

*lndicates change as the result of report review.
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Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA134-31B SA134009-31B

Molybdenum 1.49 1.50 - 0.01 (<0.46) - -

Nickel 12.4 13.1 5 (<50) - - -

Potassium 3510 3770 7 (<50) - - -

Silver 0.3U 0.4 - 0.1 (<0.8) - -

Sodium 1750 1840 5 (<50) - - -

Strontium 200 163 - 37 (<61.0) - -

Thallium 0.218 0.224 3 (<50) - - -

Tin 6.0 8.1 - 2.1 (<15.3) - -

Titanium 650 713 9 (£50) - - -

T ungsten 0.37 0.35 - 0.02 (<0.30) - -

Uranium 6.18 6.37 3 (<50) - - -

Vanadium 40.0 42.0 5 (<50) - - -

Zinc 33.6 36.1 7 (<50) - - -

‘Indicates change as the result of report review.
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*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903678

SDG Sample Analyte Flag Aor P Reason (Code)

*R0903678 SA114-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
SA114009-0.5B 
RSAN6-0.5B

UJ (all non-detects) (m)

*R0903678 SA114-0.5B Iron J (all detects) A ICR serial dilution (%D)
SA114009-0.5B Manganese UJ (all non-detects) (sd)
RSAN6-0.5B Nickel

Zinc

R0903678 EB070109-SO1 All analytes reported below J (all detects) A Sample result verification
SA114-0.5B
SA114009-0.5B 
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B 
RSAL3-30B 
SA134-10B 
SA134-20B
SA134-31B
SA134009-31B 
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B 
RSAK3-20B
RSAK3-31B 
RSAN6-0.5B

the PQL (PQL) (sp)

*Added a sample to ICR serial dilution

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903678

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903678 EB070109-SO1 Aluminum 50.0U ug/L A bl
Boron 50.0U ug/L
Magnesium 20.0U ug/L
Manganese 5.0U ug/L
Sodium 300U ug/L
Strontium 10.0U ug/L

R0903678 SA114-0.5B Tin 10.8U mg/Kg A bl
Cadmium 0.11U mg/Kg

‘Indicates change as the result of report review.
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903678 SA114009-0.5B Tin 10.6U mg/Kg A bl

R0903678 RSAN6-0.5B Tin 9.9U mg/Kg A bl

R0903678 SA82-0.5B Boron 9.8U mg/Kg A bl
Tin 9.8U mg/Kg

R0903678 SA82-10B Tin 10.3U mg/Kg A bl

R0903678 SA82-29B Tin 17.011 mg/Kg A bl

R0903678 RSAL3-1 OB Tin 10.8U mg/Kg A bl

R0903678 RSAL3-30B Tin 15.1 U mg/Kg A bl

R0903678 SA134-10B Tin 10.9U mg/Kg A bl

R0903678 SA134-20B Tin 10.2U mg/Kg A bl

R0903678 SA134-31B Tin 14.6U mg/Kg A bl

R0903678 SA134009-31B Tin 15.3U mg/Kg A bl

R0903678 SA88-10B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg

R0903678 SA88-20B Tin 14.0U mg/Kg A bl

R0903678 SA88-32B Tin 16.5U mg/Kg A bl

R0903678 RSAK3-0.5B Boron 10.8U mg/Kg A bl
Tin 10.8U mg/Kg

R0903678 RSAK3-1 OB Boron 10.8U mg/Kg A bl
Molybdenum 0.32U mg/Kg
Tin 10.8U mg/Kg

R0903678 RSAK3-20B Tin 13.2U mg/Kg A bl

R0903678 RSAK3-31B Tin 17.1U mg/Kg A bl
Tungsten 0.35U mg/Kg

*lndicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903678

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903678 SA82-29B Tungsten 0.34U mg/Kg A bf

R0903678 RSAL3-30B T ungsten 0.31 U mg/Kg A bf

R0903678 RSAK3-31B Tungsten 0.35U mg/Kg A bf

indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 2149514 VALIDATION COMPLETENESS WORKSHEET
SDG #•■ R0903678 Stage 2B
Laboratory. Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Date:!^ 
Page: Vof \ 

Reviewer: oCK 
2nd Reviewer: ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arpa

Technical holding times Sampling dates:

ICP/WIS Tune

Calibration

Blanks
ICP Interference Check Sample (ICS) Analysis

Matrix Spike Analysis

Duplicate Sample Analysis

Laboratory Control Samples (LCS)

Internal Standard (ICP-MS)

A/rvr \J-\vFurnace Atomic Absorption QC
ICP Serial Dilution
Sample Result Verification

Overall Assessment of Data

Field Duplicates

Field Blanks

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Note: A = Acceptable
N = Not provided/applicabie 
SW = See worksheet

wumt,!Z3b> /7.?».so: \

1 EB070109-S01 11 SA134-31B 21 SA114009-0.5BDUP 31 PfVS
2 SA114-0.5B 12 SA134009-31B 22 RSAN6-0.5BMS 32 6XW

3 SA114009-0.5B 13 SA88-10B 23 RSAN6-0.5BDUP 33
4 SA82-0.5B 14 SA88-20B 24 34

5 SA82-10B 15 SA88-32B 25 35

6 SA82-29B 16 RSAK3-0.5B 26 36
7 RSAL3-10B 17 RSAK3-10B 27 37

8 RSAL3-30B 18 RSAK3-20B 28 38
9 SA134-10B 19 RSAK3-31B 29 39

10 SA134-20B 20 SA114009-0.5BMS 30 40

Notes:

21495MW.wpd



LDC#: 21^4^ VALIDATION FINDINGS WORKSHEET Page: cof\
SDG #: K0903678 Sample Specific Element Reference Reviewer;

2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matrb Target Analyte List (TAL)

i A), Sb. As, Ba. Be. B. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mq. Mo. Mn. Hq, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, vTz5>

(ATsb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, MT^Fig^li, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, uTvTZfD

l Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn/Hg) Ni, Pt, K, Se, Ag, Na, Sr. Tl, Sn. Ti, W, U. V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe. Pb. Mg, Mo, Mn, Hg, Ni, Pt, K; Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se. Ag, Na, Sr, Tl, Sn, Ti, W, U. V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zh
. ■ Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt. K, Se, Ag, Na, Sr, Tl, Sn, Ti. W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U. V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
.. Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na. Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As. Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
■ Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo. Mn, Hg, Ni, Pt, K, Se, Ag, Na. Sr, Tl, Sn, Ti, W, U, V, Zn

Al Ac Ra Ro R rVI Ha Hr C.n Pn Ro Ph Win Win Win Wn Mi Pt R" So’ An Ma Sr Tl Sn Ti W It \/ 7n

AnalyeiQ MAthnH '

ICP AfTSb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MorMn}Hgl(Ni)pt,"K, Se, Ag, Na, SF^TI^Sn, Ti} W, U,/V, Zn ;

ICP-MS AI,(sBTa^ Ba/§b. B. Cd. Caf(5r)Co, Cu. Fe,*% Mq, Mo, Mn, Hg, Ni,(Pt) K. Se, Ag. Na, Sr,(Tt)Sn, Ti.Wij>V. Zn

GFAA Al, Sb, As. Ba, Be, B, Cd. Ca. Cr. Co, Cu. Fe, Pb. Mg. Mo, Mn. Hg, Ni, Pt. K, Se. Ag. Na. Sr. Tl. Sn. Ti. W. U. V. Zn

Comments: ^Mercury bv CVAA It pertormech -
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100x 
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A
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All Soil
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Actior
Limit

M
aximum
PBa
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PB"
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0.26 / 0.32

8.1/15.3
5.6/10.5

6.3/14.0
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5.7/10.8
5.6/10.8

7.4/13.2
9.1 /17.1
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Field blank type: (circle one) Field Blank / R
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ther: 
Filter Blank

Sam
ple Identification

Blank ID
Analyte

Action
Level

FB072109-SO 
(SDG#: R0904016)

0.020
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0.28/0.35

0.004

CIRCLED RESULTS W
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ERE QUALIFIED BY THE FOLLOW
ING STATEM
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ples with analyte concentrations within five tim
es the associated field blank concentration are listed above, these sam
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METHOD: Metals (EPA Method 6020/6010B/7000)

LDC#: 2149514 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

N NA 
Y)N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Reviewer: r 
2nd Reviewer: —-

Page:___of '

Concentration (mgIKg) <s50) (mg/Kg) (mg/Kg) Qualifications
Compound 2 3 RPD Difference

Limits
(Parent Only)

Aluminum 6900 6760 2

Arsenic 7.37 7.74 5

Barium 184 156 16

Beryllium 0.417 0.372 11

Boron 188 179 5

Cadmium 0.07 0.04U 0.03 (s0.11)

Calcium 22300 19300 14

Chromium 1120 1150 3

Cobalt 7.3 5.7 1.6 (s2.2)

Copper 13.8 12.8 8

Iron 8570 8280 3

Lead 11.4 10.4 1 (s2.2)

Magnesium 126000 125000 1

Manganese 1670 1270 27 ‘

Mercury 0.045 0.051 0.006 (<0.020)

Molybdenum 1.17 1.02 0.15 (s0.33)

Nickel 11.0 11.5 4

Platinum 0.026 0.025 0.001 (s0.11)

Potassium 1490 1370 8



METHOD: Metals (EPA Method 6020/6010B/7000)

LDC#:2149514 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

~L.Paae:t—of ' 
Reviewer: r

2nd Reviewer: —'

N NA 
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (=50) (mg/Kg) (mg/Kg) Qualifications
Compound 2 3 RPD Difference

Limits
(Parent Only)

Sodium 4080 4020 1

Strontium 154 141 13 (s43.4)

Thallium 0.174 0.178 2

Tin 4.4 4.0 0.4 (si 0.8)

Titanium 396 369 7

Tungsten 2.820 3.250 14

Uranium 1.28 1.24 3

Vanadium 24.4 25.5 4

Zinc 24.8 22.8 8

V:\FIELD DUPLICATES\FDJnorganic\2149514. wpd



LDC#:2149514 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

NA
Y N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Reviewer:
2nd Reviewer: ^

Page:__of_

Concentration (mg/Kg) (mg/Kg) (mg/Kg)
Limits

Qualifications
Compound 11 12 RPD Difference (Parent Only)

Aluminum 16500 17500 6

Arsenic 19.9 20.1 1

Barium 40.8 41.8 2

Beryllium 0.863 0.852 1

Boron 30.5 31.9 1.4 (s15.3)

Calcium 12900 11100 15

Chromium 51.3 49.1 4

Cobalt 5.0 5.4 0.4 (s3.1)

Copper 14.6 15.4 0.8 (s3.1)

Iron 13800 14700 6

Lead 8.0 8.0 0 (s3.1)

Magnesium 46000 48000 4

Manganese 253 263 4

Mercury 0.009 0.010 0.001 (sO.020)

Molybdenum 1.49 1.50 0.01 (s0.46)

Nickel 12.4 13.1 5

Potassium 3510 3770 7

Silver 0.3U 0.4 0.1 (s0.8)

Sodium 1750 1840 5



METHOD: Metals (EPA Method 6020/6010B/7000)

'Xn NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

LDC#:2149514 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover_________ Field Duplicates

Page:^V_of^_
Reviewer:

2nd Reviewer: ^/——S

Concentration (mg/Kq) (mg/Kg) (mg/Kg) Qualifications
Compound 11 12

(v
RTO difference

Limits
(Parent Only)

Strontium 200 163 37 (s61.0)

Thallium 0.218 0.224 3

Tin 6.0 8.1 2.1 (s15.3)

Titanium 650 713 9

Tungsten 0.37 0.35 0.02 (sO.30)

Uranium 6.18 6.37 3

Vanadium 40.0 42.0 5

Zinc 33.6 36.1 7



LDC Report# 21495J4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

June 25 through July 1, 2009

October 1, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903561

Sample Identification

M-75B
M-13AB
M-13ABDISS
M-13009AB
M-13009ABDISS
M-64B
M-111AB
EB062909-GW
M-25B
M-12AB
M-12ABDISS
M-110B
M-110BDISS
l-ARB
M-75BMS
M-75BDUP
M-13ABMS
M-13ABDUP

V:\LOGIN\TRONOXNG\21495J4.TR3 1



Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGlN\TRONOXNG\21495J4.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\UOGIN\TRONOXNQ\21495J4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 2.9 ug/L All samples in SDG R0903561
Iron 3.8 ug/L
Magnesium 3.8 ug/L
Manganese 0.2 ug/L
Strontium 0.1 ug/L

ICB/CCB Strontium 0.3 ug/L All samples in SDG R0903561
T ungsten 0.1 ug/L

ICB/CCB Thallium 0.004 ug/L M-75B
M-1 SAB
M-13009AB
M-64B
M-111AB
EB062909-GW
M-25B
M-12AB
M-110B 
l-ARB

V:\LOGIN\TRONOXNG\21495J4.TR3 4



Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Boron 16.9 ug/L M-75B
Molybdenum 0.6 ug/L M-13AB
Manganese 0.6 ug/L M-13ABDISS

M-13009AB
M-13009ABDISS
M-64B
M-111AB
M-25B
M-12AB
M-12ABDISS
M-110B
M-110BDISS 
l-ARB

ICB/CCB Barium 2.7 ug/L M-110BDISS
Iron 5.8 ug/L
Molybdenum 10.0 ug/L

ICB/CCB Barium 2.2 ug/L M-13ABDISS
M-13009ABDISS
M-64B
M-111AB
M-25B
M-12AB
M-12ABDISS
M-110B 
l-ARB

ICB/CCB Barium 1.5 ug/L M-75B
Iron 3.8 ug/L M-1 SAB

M-13009AB

ICB/CCB Magnesium 5.9 ug/L M-75B
M-1 SAB
M-13ABDISS
M-13009AB
M-13009ABDISS
M-64B
M-111AB
M-25B
M-12AB
M-12ABDISS
M-110B 
l-ARB

ICB/CCB Sodium 187 ug/L M-111AB
M-110B
M-110BDISS 
l-ARB

ICB/CCB Sodium 211 ug/L M-75B
M-64B
M-25B
M-12AB

V:\LOGIN\TRONOXNG\21495J4.TR3 5



Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Sodium 205 ug/L M-12ABDISS

ICB/CCB Aluminum 2.7 ug/L EB062909-GW
Barium 0.9 ug/L
Boron 8.6 ug/L
Iron 6.7 ug/L
Molybdenum 0.9 ug/L
Magnesium 4.1 ug/L
Manganese 0.6 ug/L
Sodium 62 ug/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

M-75B Aluminum 29.4 ug/L 50.0U ug/L
Iron 19.3 ug/L 20.0U ug/L
Manganese 1.3 ug/L 5.0U ug/L
I ungsten 0.77 ug/L 1.00U ug/L
Thallium 0.116 ug/L 0.200U ug/L

M-1 SAB Aluminum 5.6 ug/L 50.OU ug/L
T ungsten 0.76 ug/L 1.00U ug/L
Thallium 0.043 ug/L 0.200U ug/L

M-13ABDISS Aluminum 11.5 ug/L 50.0U ug/L
Tungsten 0.71 ug/L 1.00U ug/L

M-13009AB Aluminum 5.9 ug/L 50.0U ug/L
T ungsten 0.70 ug/L 1.00U ug/L
Thallium 0.029 ug/L 0.200U ug/L

M-13009ABDISS Aluminum 4.4 ug/L 50.0U ug/L
T ungsten 0.64 ug/L 1.00U ug/L

M-64B T ungsten 0.80 ug/L 1.00U ug/L

EB062909-GW Magnesium 2.6 ug/L 20. OU ug/L
Manganese 0.3 ug/L 5.0U ug/L
Strontium 0.1 ug/L 10.0U ug/L

M-25B Aluminum 23.2 ug/L 50.OU ug/L
Thallium 0.161 ug/L 0.200U ug/L

M-12AB Thallium 0.152 ug/L 0.200U ug/L

V:\LOGIN\TRONOXNG\21495J4.TR3 6



Reported Modified Final
Sample Analyte Concentration Concentration

M-12ABDISS Aluminum 45.8 ug/L 50. OU ug/L
Iron 12.9 ug/L 20.OU ug/L
Manganese 2.2 ug/L 5.0U ug/L

M-110B T ungsten 0.39 ug/L 1.00U ug/L

M-110BDISS Iron 6.8 ug/L 20.0U ug/L
Tungsten 0.41 ug/L 1.00U ug/L

l-ARB Aluminum 9.4 ug/L 50.0U ug/L
T ungsten 0.28 ug/L 1.00U ug/L

Sample EB062909-GW was identified as an equipment rinsate. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Rinsate ID
Sampling

Date Analyte Concentration Associated Samples

EB062909-GW 6/29/09 Calcium 7.7 ug/L No associated samples in
Magnesium 2.6 ug/L this SDG
Manganese 0.3 ug/L
Strontium 0.1 ug/L
Titanium 0.4 ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

V:\LOGIN\TRONOXNG\21495J4.TR3 7



IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

M-75B Barium 13.5 (<10) M-75B J (all detects)
UJ (all non-detects)

A

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903561 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\21495J4.TR3 8



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903561

SDG Sample Analyte Flag AorP Reason (Code)

R0903561 M-75B Barium J (all detects)
UJ (all non-detects)

A ICP serial dilution (%D)
(sd)

R0903561 M-75B
M-1 SAB 
M-13ABDISS
M-13009AB
M-13009ABDISS
M-64B
M-111AB
EB062909-GW
M-25B
M-12AB
M-12ABDISS
M-110B
M-110BDISS 
l-ARB

All analytes reported 
below the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903561

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903561 M-75B Aluminum 50.0U ug/L A bl
Iron 20.0U ug/L
Manganese 5.0U ug/L
T ungsten 1,00U ug/L
Thallium 0.200U ug/L

R0903561 M-1 SAB Aluminum 50.0U ug/L A bl
Tungsten 1,00U ug/L
Thallium 0.200U ug/L

R0903561 M-13ABDISS Aluminum 50. OU ug/L A bl
Tungsten 1.00U ug/L

R0903561 M-13009AB Aluminum 50. OU ug/L A bl
Tungsten 1.00U ug/L
Thallium 0.200U ug/L

R0903561 M-13009ABDISS Aluminum 50.0U ug/L A bl
T ungsten 1.00U ug/L

R0903561 M-64B T ungsten 1.00U ug/L A bl

V:\LOGIN\TRONOXNG\21495J4.TR3 9



SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903561 EB062909-GW Magnesium 20. OU ug/L A bl
Manganese 5.0U ug/L
Strontium 10.0U ug/L

R0903561 M-25B Aluminum 50. OU ug/L A bl
Thallium 0.200U ug/L

R0903561 M-12AB Thallium 0.200U ug/L A bl

R0903561 M-12ABDISS Aluminum 50.0U ug/L A bl
Iron 20.0U ug/L
Manganese 5.0U ug/L

R0903561 M-110B T ungsten 1.00U ug/L A bl

R0903561 M-110BDISS Iron 20. OU ug/L A bl
T ungsten 1.00U ug/L

R0903561 l-ARB Aluminum 50.OU ug/L A bl
Tungsten 1.00U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903561

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21495J4.TR3 10



Tronox Northgate Henderson
LDC #: 21495J4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903561 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Date: 7 09
Page: l of \ 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comment?;

1. Technical holding times Sampling dates: £>l ”7 / * /C)Q

II. ICP/MS Tune

III. Calibration A
IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis sA

VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis /V O, o

VIII. Laboratory Control Samples (LCS) A,
IX. Internal Standard (ICP-MS) A7 AJry\ cPiAtPiAAPrf

X. Furnace Atomic Absorption QC M (j-t v

XI. ICP Serial Dilution 5uy
/

XII. Sample Result Verification Slflv'

XIII. Overall Assessment of Data A
XIV. Field Duplicates A

XV Field Blanks SoJ ^ Cn& Cvaxioc ^ r\ c\r€%3.

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-75B 11 M-12ABDISS 21 31

2 M-1 SAB 12 M-110B 22 32

3 M-13ABDISS 13 M-110BDISS 23 33

4 M-13009AB 14 l-ARB 24 34

5 M-13009ABDISS 15 M-75BMS 25 35

6 M-64B 16 M-75BDUP 26 36

7 M-111AB 17 M-13ABMS 27 37

8 EB062909-GwX 18 M-13ABDUP 28 38

9 M-25B 19 29 39

10 M-12AB 20 30 40

Notes:

21495J4W.wpd



LDC #: 21295J4 
SDG #: R0903561

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page:.
Reviewer:

2nd reviewer: ^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

i-lH ^TsM\s, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na^rTlT^triVV^ V, Zq3

QC'lSIt \ (fk\, Sb, As, Ba, Be, B. Cd. Ca. Cr. Co. Cu. Fe. KD. Mo. Mo. MnTfTa. Ni. Pt. K. Se. Aq, Ng* Srfli) Sn, Ti, W, U, V, Zn

QHt'.K' Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na/Sr| Tl/SrVlftw, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ro R Ha Pr P.n Pi i Fa Ph Mn Mn Mn Mn Mi Pt K Ro An Ma Sr TI Sn Ti W I I \/ 7n

AnaK/cic MothnH

ICP 'AfoSb.IAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe? Pb,(Mq, Mo, MnNHq,(Ni)Pt, Ik, Se, Aq, Na,^ Tl/SirTi^W, 6]^^

ICP-MS AI,(sK)As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(£b)Mq, Mo, Mn, Hq, Ni.fPD K, Se, Aq, Na, Sr/Ti) Sn, Ti.^th V, Zn

GFAA Al, Sb, As.-Ba. Be, B. Cd. Ca. Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, TI, Sn, Ti, W, U, V, Zn

Comments: ( Mercury by CVAA if performed

Tronox_SR.wpd
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Revision 1

LDC Report# 21495K4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: June 25 through June 26, 2009

LDC Report Date: November 3, 2009

Matrix: Soil/Water

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903584

Sample Identification

SA202-10B
SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B
RSAI2-10B
RSAI2009-10B
RSAI2-20B
RSAI 2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B
EB062609-SO
SA202-10BMS

SA202-10BDUP
SA41-0.5BMS
SA41-0.5BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495K4.RV1



Revision 1

Introduction

This data review covers 22 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

*lndicates change as the result of report review.
SDG R0903584 2 V:\LOGIN\TRONOXNG\21495K4.RV1



Revision 1

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

indicates change as the result of report review.
SDG R0903584 3 V:\LOGIN\TRONOXNG\21495K4.RV1



Revision 1

I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Method Blank ID Analyte
Maximum

Concentration Associated Samples

PB (prep blank) Aluminum 2.9 ug/L All water samples in SDG
Iron 3.8 ug/L R0903584
Magnesium 3.8 ug/L
Manganese 0.2 ug/L
Strontium 0.1 ug/L

ICB/CCB Aluminum 3.4 ug/L All water samples in SDG
Boron 16.9 ug/L R0903584
Barium 1.5 ug/L
Iron 3.8 ug/L
Molybdenum 0.6 ug/L
Magnesium 5.9 ug/L
Manganese 0.6 ug/L
Strontium 0.3 ug/L
Tungsten 0.01 ug/L

PB (prep blank) Iron 0.8 mg/Kg All soil samples in SDG
Chromium 0.06 mg/Kg R0903584
Manganese 0.02 mg/Kg
Sodium 24 mg/Kg
Strontium 0.02 mg/Kg
Tin 3.9 mg/Kg

indicates change as the result of report review.
SDG R0903584 4 V:\LOGIN\TRONOXNG\21495K4.RV1



Revision 1

Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Strontium 0.10 ug/L All soil samples in SDG
Tungsten 0.055 ug/L R0903584

PB (prep blank) Boron 20.0 mg/Kg SA202-10B
Molybdenum 0.60 mg/Kg SA202-28B

RSAI3-1 OB
RSAI3-20B
RSAI3-32B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B
RSAI2-1 OB
RSAI2009-1 OB
RSAI2-20B
RSAJ2-1 OB
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

ICB/CCB Beryllium 0.009 ug/L SA202-1 OB

ICB/CCB Aluminum 3.0 ug/L RSAJ2009-33B
Barium 2.00 ug/L
Magnesium 6.0 ug/L

ICB/CCB Barium 1.00 ug/L SA41-0.5B
Iron 4.0 ug/L SA44-0.5B
Magnesium 4.0 ug/L SA42-0.5B

RSAI2-1 OB
RSAI2009-1 OB
RSAI2-20B
RSAJ2-1 OB
RSAJ2-20B
RSAJ2-33B

ICB/CCB Barium 0.90 ug/L SA202-1 OB
Magnesium 3.0 ug/L SA202-28B
Manganese 0.30 ug/L RSAI3-1 OB

RSAI3-20B
RSAI3-32B
SA172-0.5B

ICB/CCB Manganese 0.6 ug/L SA41-0.5B
Nickel 0.40 ug/L SA44-0.5B

SA42-0.5B
RSAI2-1 OB
RSAI2009-1 OB
RSAI2-20B
RSAJ2-1 OB
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

‘Indicates change as the result of report review.
SDG R0903584 5 V:\LOGIN\TRONOXNG\21495K4.RV1



Revision 1

Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Aluminum 3.0 ug/L SA188-0.5B
Boron 9.0 ug/L RSAI2-31B
Magnesium 4.0 ug/L
Manganese 0.60 ug/L
Molybdenum 0.90 ug/L
Titanium 0.3 ug/L

ICB/CCB Barium 0.70 ug/L SA188-0.5B

ICB/CCB Barium 0.90 ug/L RSAI2-31B
Iron 7.0 ug/L
Sodium 60.0 ug/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

EB062609-SO Aluminum 3.0 ug/L 50.0U ug/L
Boron 2.7 ug/L 50.0U ug/L
Molybdenum 1.5 ug/L 2.0U ug/L
Magnesium 9.9 ug/L 20.0U ug/L
Manganese 0.9 ug/L 5.0U ug/L
Strontium 0.3 ug/L 10.0U ug/L

SA202-10B Tin 4.2 mg/Kg 10.8U mg/Kg
Boron 7.7 mg/Kg 10.8U mg/Kg

SA202-28B Tin 4.8 mg/Kg 11,4U mg/Kg

RSAI3-10B Tin 4.4 mg/Kg 10.9U mg/Kg

RSAI3-20B Tin 4.2 mg/Kg 10.7U mg/Kg

RSAI3-32B Tin 5.0 mg/Kg 9.6U mg/Kg

SA188-0.5B Tin 5.1 mg/Kg 10.6U mg/Kg

SA172-0.5B Tin 4.3 mg/Kg 10.4U mg/Kg
Boron 9.7 mg/Kg 10.4U mg/Kg

SA41-0.5B Tin 4.9 mg/Kg 10.7U mg/Kg

‘Indicates change as the result of report review.
SDG R0903584 6 V:\UOGIN\TRONOXNG\21495K4.RV1



Revision 1

Reported Modified Final
Sample Analyte Concentration Concentration

SA44-0.5B Tin 3.9 mg/Kg 10.5U mg/Kg
Boron 7.0 mg/Kg 10.5U mg/Kg

SA42-0.5B Tin 4.7 mg/Kg 10.0U mg/Kg
Boron 4.4 mg/Kg 10.0U mg/Kg

RSAI2-1 OB Tin 4.5 mg/Kg 10.9U mg/Kg
Boron 6.6 mg/Kg 10.9U mg/Kg

RSAI2009-1 OB Tin 4.2 mg/Kg 10.7U mg/Kg
Boron 6.2 mg/Kg 10.7U mg/Kg

RSA12-20B Tin 4.7 mg/Kg 10.9U mg/Kg

RSAI2-31B Tin 4.0 mg/Kg 11.2U mg/Kg
T ungsten 0.087 mg/Kg 0.11U mg/Kg
Molybdenum 0.25 mg/Kg 0.34U mg/Kg

RSAJ2-1 OB Tin 4.3 mg/Kg 10.7U mg/Kg

RSAJ2-20B Tin 4.2 mg/Kg 10.6U mg/Kg

RSAJ2-33B Tin 4.2 mg/Kg 9.5U mg/Kg

RSAJ2009-33B Tin 4.1 mg/Kg 9.8L) mg/Kg

Sample EB062609-SO was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB062609-SO 6/26/09 Aluminum 3.0 ug/L RSAI2-10B
Boron 2.7 ug/L RSAI2009-10B
Calcium 42.0 ug/L RSAI2-20B
Lead 0.007 ug/L RSAI2-31B
Magnesium 9.9 ug/L RSAJ2-10B
Manganese 0.9 ug/L RSAJ2-20B
Molybdenum 1.5 ug/L RSAJ2-33B
Strontium 0.3 ug/L RSAJ2009-33B

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

indicates change as the result of report review.
SDG R0903584 7 V:\LOGIN\TRONOXNG\21495K4.RV1
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L SA202-10B
Barium 0.5 ug/L SA202-28B
Calcium 336 ug/L RSAI3-1 OB
Iron 13.8 ug/L RSAI3-20B
Lead 0.020 ug/L RSAI3-32B
Magnesium 30.0 ug/L RSAI2-1 OB
Manganese 3.0 ug/L RSAI2009-1 OB
Potassium 79.3 ug/L RSAI2-20B
Sodium 241 ug/L RSAI2-31B
Strontium 4.40 ug/L RSAJ2-1 OB
T ungsten 0.02 ug/L RSAJ2-20B
Uranium 0.004 ug/L RSAJ2-33B
Zinc 8.6 ug/L RSAJ2009-33B

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAI2-1 OB Boron 6.6 mg/Kg 10.9U mg/Kg

RSAI2009-1 OB Boron 6.2 mg/Kg 10.7U mg/Kg

RSAI2-31B Tungsten 0.087 mg/Kg 0.11U mg/Kg

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

‘Indicates change as the result of report review.
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Spike ID
(Associated Samples) Analyte %R (Limits) Flag Aor P

SA202-1 OEMS Antimony 38.5 (75-125) J- (all detects) A
(SA202-1 OB UJ (all non-detects)
SA202-28B T ungsten 50.1 (75-125) J- (all detects)
RSAI3-1 OB
RSAI3-20B
RSAI3-32B
RSAI2-1 OB
RSAI2009-1 OB
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B)

UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

SA202-1OBDUP 
(SA202-1 OB 
SA202-28B
RSAI3-1 OB 
RSAI3-20B 
RSAI3-32B
RSAI2-1 OB 
RSAI2009-1 OB 
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB 
RSAJ2-20B 
RSAJ2-33B 
RSAJ2009-33B)

Calcium 58.5 (<20) J (all detects)
UJ (all non-detects)

A

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

‘Indicates change as the result of report review.
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XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

SA202-1OBL Chromium 28 (<10) SA202-1 OB J (all detects) A
SA202-28B UJ (all non-detects)

Zinc 11.5 (<10) RSAI3-1 OB J (all detects)
RSAI3-20B
RSAI3-32B
RSAI2-1 OB
RSAI2009-1 OB
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903584 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples RSAI2-10B and RSAI2009-10B and samples RSAJ2-33B and RSAJ2009-33B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits)Analyte RSAI2-1 OB RSAI2009-1 OB Flags Aor P

Aluminum 8160 8230 1 (<50) - - -

‘Indicates change as the result of report review.
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PRSAI2-1 OB RSAI2009-10B

Arsenic 3.12 2.92 7 (<50) - - -

Barium 142 154 8 (<50) - - -

Beryllium 0.413 0.361 13 (<50) - - -

Boron 6.6 6.2 - 0.4 (<10.9) - -

Calcium 24800 33600 30 (<50) - - -

Chromium 6.18 5.98 3 (<50) - - -

Cobalt 6.7 6.1 - 0.6 (<2.2) - -

Copper 15.6 15.6 0 (<50) - - -

Iron 14200 13400 6 (<50) - - -

Lead 7.7 7.6 - 0.1 (£2.2) - -

Magnesium 9390 8290 12 (<50) - - -

Manganese 304 288 5 (<50) - - -

Mercury 0.007 0.006 - 0.001 (£0.017) - -

Molybdenum 0.59 0.43 - 0.16 (£0.33) - -

Nickel 14.0 12.7 10 (<50) - - -

Potassium 2040 2030 0 (<50) - - -

Sodium 2340 2610 11 (£50) - - -

Strontium 232 285 21 (<50) - - -

Thallium 0.094 0.076 - 0.018 (£0.021) - -

Tin 4.5 4.2 - 0.3 (£10.9) - -

*lndicates change as the result of report review.
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAI2-1 OB RSAI2009-1 OB

Titanium 697 905 26 (<50) - - -

T ungsten 0.22 0.19 - 0.03 (<0.11) - -

Uranium 1.35 1.27 6 (£50) - - -

Vanadium 40.4 41.0 1 (<50) - - -

Zinc 29.2 27.1 7 (<50) - - -

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAJ2-33B RSAJ2009-33B

Aluminum 26600 27800 4 (<50) - - -

Arsenic 21.1 21.8 3 (<50) - - -

Barium 108 131 19 (<50) - - -

Beryllium 0.962 0.997 4 (<50) - - -

Boron 29.7 30.7 - 1 (<9.8) - -

Calcium 45400 . 51800 13 (<50) - - -

Chromium 52.6 49.3 6 (<50) - - -

Cobalt 7.6 7.5 - 0.1 (<2.0) - -

Copper 22.1 23.4 6 (<50) - - -

Iron 18200 18900 4 (<50) - - -

Lead 13.8 13.7 1 (<50) - - -

Magnesium 38000 39000 3 (<50) - - -

Manganese 483 476 1 (<50) - - -

‘Indicates change as the result of report review.
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Concentration (ug/L)
RPD

(Limits)
Difference

(Limits)Analyte RSAJ2-33B RSAJ2009-33B Flags Aor P

Mercury 0.010 0.008 - 0.002 (<0.024) - -

Molybdenum 1.14 1.17 - 0.03 (<0.29) - -

Nickel 17.7 18.2 3 (<50) - - -

Platinum 0.010 0.009 - 0.001 (£0.098) - -

Potassium 4870 5080 4 (<50) - - -

Selenium 0.7U 0.7 - 0 (£3.9) - -

Sodium 2000 2060 3 (<50) - - -

Strontium 144 153 - 9 (£39.1) - -

Thallium 0.384 0.400 4 (£50) - - -

Tin 4.2 4.1 - 0.1 (£9.8) - -

Titanium 578 606 5 (<50) - - -

Tungsten 0.37 0.45 - 0.08 (£0.098) - -

Uranium 4.89 4.97 2 (<50) - - -

Vanadium 38.0 38.1 0 (<50) - - -

Zinc 51.7 52.8 2 (<50) - - -

‘Indicates change as the result of report review.
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*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903584

SDG Sample Analyte Flag Aor P Reason (Code)

*R0903584 SA202-10B Antimony J- (all detects) A Matrix spike analysis (%R)
SA202-28B UJ (all non-detects) (m)
RSAI3-10B Tungsten J- (all detects)
RSAI3-20B
RSAI3-32B
RSAI2-10B 
RSAI2009-10B 
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB 
RSAJ2-20B 
RSAJ2-33B 
RSAJ2009-33B

UJ (all non-detects)

*R0903584 SA202-1 OB Calcium J (all detects) A Duplicate sample analysis
SA202-28B
RSAI3-1 OB 
RSAI3-20B 
RSAI3-32B
RSAI2-1 OB 
RSAI2009-1 OB 
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB 
RSAJ2-20B 
RSAJ2-33B 
RSAJ2009-33B

UJ (all non-detects) (RPD) (Id)

‘R0903584 SA202-1 OB Chromium J (all detects) A ICP serial dilution (%D)
SA202-28B UJ (all non-detects) (sd)
RSAI3-1 OB Zinc J (all detects)
RSAI3-20B
RSAI3-32B
RSAI2-1 OB 
RSAI2009-1 OB 
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB 
RSAJ2-20B 
RSAJ2-33B 
RSAJ2009-33B

UJ (all non-detects)

indicates change as the result of report review.
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SDG Sample Analyte Flag Aor P Reason (Code)

R0903584 SA202-1 OB 
SA202-28B
RSAI3-1 OB 
RSAI3-20B 
RSAI3-32B
SA188-0.5B
SA172-0.5B 
SA41-0.5B 
SA44-0.5B 
SA42-0.5B
RSAI2-1 OB 
RSAI2009-1 OB 
RSAI2-20B
RSAI2-31B
RSAJ2-1 OB 
RSAJ2-20B 
RSAJ2-33B 
RSAJ2009-33B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

*Added RSAJ2009-33B to rows noted above.

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0903584

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903584 EB062609-SO Aluminum 50. OU ug/L A bl
Boron 50.0U ug/L
Molybdenum 2.0U ug/L
Magnesium 20.0U ug/L
Manganese 5.0U ug/L
Strontium 10.0U ug/L

R0903584 SA202-1 OB Tin 10.8U mg/Kg A bl
Boron 10.8U mg/Kg

R0903584 SA202-28B Tin 11.4U mg/Kg A bl

R0903584 RSAI3-1 OB Tin 10.9U mg/Kg A bl

R0903584 RSAI3-20B Tin 10.7U mg/Kg A bl

R0903584 RSAI3-32B Tin 9.6U mg/Kg A bl

R0903584 SA188-0.5B Tin 10.6U mg/Kg A bl

R0903584 SA172-0.5B Tin 10.4U mg/Kg A bl
Boron 10.4U mg/Kg

indicates change as the result of report review.
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903584 SA41-0.5B Tin 10.7U mg/Kg A bl

R0903584 SA44-0.5B Tin 10.5U mg/Kg A bl
Boron 10.5U mg/Kg

R0903584 SA42-0.5B Tin 10.0U mg/Kg A bl
Boron 10.0U mg/Kg

R0903584 RSAI2-1 OB Tin 10.9U mg/Kg A bl
Boron 10.9U mg/Kg

R0903584 RSAI2009-1 OB Tin 10.7U mg/Kg A bl
Boron 10.7U mg/Kg

R0903584 RSAI2-20B Tin 10.911 mg/Kg A bl

R0903584 RSAI2-31B Tin 11.211 mg/Kg A bl
Tungsten 0.11U mg/Kg
Molybdenum 0.34U mg/Kg

R0903584 RSAJ2-1 OB Tin 10.7U mg/Kg A bl

R0903584 RSAJ2-20B Tin 10.6U mg/Kg A bl

R0903584 RSAJ2-33B Tin 9.5U mg/Kg A bl

R0903584 RSAJ2009-33B Tin 9.8U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903584

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903584 RSAI2-10B Boron 10.911 mg/Kg A be

R0903584 RSAI2009-10B Boron 10.7U mg/Kg A be

R0903584 RSAI2-31B T ungsten 0.11U mg/Kg A bf

‘Indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 21495K4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903584 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Date:CT-2-Z-aT
Page: / of \ 

Reviewer:
2nd Reviewer. ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comments

1. Technical holdinq times A Samplinq dates: G 1 / Cd &

II. ICP/MS Tune A
III. Calibration A

IV. Blanks Suy
V. ICP Interference Check Sample (ICS) Analysis A
VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis 5w/
vm. Laboratory Control Samples (LCS) Av

IX. Internal Standard (ICP-MS) A/ Nr*
X. Furnace Atomic Absorption QC AA U ¥ vr \fT ^ P

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data /C
XIV. Field Duplicates Su/ C\\j\'iSy^ ^^

XV Field Blanks Sv B9y=\ F . =F6cf7'1'Vcq'2o (k3WQ\b)

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB= Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

T,7-So.'\

1 SA202-10B 11 RSAI2-10B 21 SA202-10BDUP 31

2 SA202-28B 12 RSAI2009-10B 22 SA41-0.5BMS 32 <P<^

3 RSAI3-10B 13 RSAI2-20B 23 SA41-0.5BDUP 33

4 RSAI3-20B 14 RSAI2-31B 24 34

5 RSAI3-32B 15 RSAJ2-10B 25 35

6 SA188-0.5B 16 RSAJ2-20B 26 36
7 SA172-0.5B 17 RSAJ2-33B 27 37
8 SA41-0.5B 18 RSAJ2009-33B 28 38
9 SA44-0.5B 19 EB062609-SO 29 39
10 SA42-0.5B 20 SA202-10BMS 30 40

Notes:

21495K4W.wpd



b
LDC #: 21495M4
SDG #: K0903584

VALIDATION FINDINGS WORKSHEET Page(_of ^
Sample Specific Element Reference Reviewer: Cfc- ^

2nd reviewer: 1/

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

\-\q 'ATsblAZea?Be, B. Cd-^ r.r r.n Cu. Fe. Pb. Ma. Mo.lvinJHqJ^Pt, K. Se, Aqjsla Sr. Tl. Sn, Ti. W, uTvTzp^

Al. Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mcj, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, wTuTVTZfD

iL Ai, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn/hElNi, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co. Cu. Fe, Pb, Mq, Mo, Mn. Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W. U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr. Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn. Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al. Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co. Cu. Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
Al Sh Ac Ra Ro R C\fi r.a Or r.n Hi i Fo Ph Mn Mn Mn Hr. Mi Pt K Ro An Ma Rr Tl Rn Ti W 1 1 \/ 7n

Anah/ciQ

ICP ^ w vAI. Sb. As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo,WDHqfNi,)Pt, K, Se, Aq, Na, SrjTk SnjTftW, U,(V, Zn '

ICP-MS 0. AI,(§Ei5As!i Bafl^, B, Cd, Ca(Cr)Co, Cu, Fe,fF^Mq, Mo, Mn, Hq, Ni(1>D K, Se, Aq, Na, Sr/rfiSn, Ti,(w,7j!)V, Zn

GFAA Al. Sb, As, Ba, Be. B. Cd. Ca, Cr, Co. Cu. Fe. Pb, Mq, Mo. Mn. Hq. Ni. Pt, K. Se. Aq, Na. Sr, Tl, Sn, Ti. W. U, V, Zn

Comments: ercurv bv C VAA if peiroFmed J

TronoxJSR.wpd
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LDC#: 21495K4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

V ''“1Page:___of___
Reviewer: f X2--

2nd Reviewer: ^

Concentration (mg/Kg) (450) (mg/Kg) (mg/Kg) Qualifications

Compound <1 RPD Difference
Limits

(Parent Only)

Aluminum 8160 8230 1

Arsenic 3.12 2.92 7

Barium 142 154 8

Beryllium 0.413 0.361 13

Boron 6.6 6.2 0.4 (s10.9)

Calcium 24800 33600 30

Chromium 6.18 5.98 3

Cobalt 6.7 6.1 0.6 (4 2.2)

Copper 15.6 15.6 0

Iron 14200 13400 6

Lead 7.7 7.6 0.1 (s2.2)

Magnesium 9390 8290 12

Manganese 304 288 5

Mercury 0.007 0.006 0.001 (sO.017)

Molybdenum 0.59 0.43 0.16 (s0.33)

Nickel 14.0 12.7 10

Potassium 2040 2030 0

Sodium 2340 2610 11

Strontium 232 285 21



LDC#:21495K4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

"7
Page: of

Reviewer:
2nd Reviewer:

Concentration (mg/Kg) <s50) (mg/Kg) (mg/Kg) Qualifications

Compound 10 11 RPD Difference
Limits

(Parent Only)

Thallium 0.094 0.076 0.018 (£0.021)

Tin 4.5 4.2 0.3 (£10.9)

Titanium 697 905 26

Tungsten 0.22 0.19 0.03 U0.11)

Uranium 1.35 1.27 6

Vanadium 40.4 41.0 1

Zinc 29.2 27.1 7

V:\FIELDDUPLICATES\FDJnorganic\21495K4.wpd



LDC#:21495K4 VALIDATION FINDINGS WORKSHEET PaaeiS of^
SDG#: See Cover__________ Field Duplicates Reviewer: C-C2—

2nd Reviewer: i ^
METHOD: Metals (EPA Method 6020/6010B/7000) ~17

Yyj NA Were field duplicate pairs identified in this SDG?
YAI NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (mg/Kg) (mg/Kg) Qualifications

Compound 17 18 RPD Difference
Limits

(Parent Only)

Aluminum 26600 27800 4

Arsenic 21.1 21.8 3

Barium 108 131 19

Beryllium 0.962 0.997 4

Boron 29.7 30.7 1 (<;9.8)

Calcium 45400 51800 13

Chromium 52.6 49.3 6

Cobalt 7.6 7.5 0.1 (S2.0)

Copper 22.1 23.4 6

Iron 18200 18900 4

Lead 13.8 13.7 1

Magnesium 38000 39000 3

Manganese 483 476 1

Mercury 0.010 0.008 0.002 (s0.024)

Molybdenum 1.14 1.17 0.03 (s0.29)

Nickel 17.7 18.2 3

Platinum 0.010 0.009 0.001 (50.098)

Potassium 4870 5080 4

Selenium 0.7U 0.7 0 (S3.9)



LDC#:21495K4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000) 

YWNA
NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

0 \ hPage: of
Reviewer: C X2- 

2nd Reviewer: ^___^

Concentration (mg/Kg) (mg/Kg) (mg/Kg) Qualifications

Compound 17 18 RPD Difference
Limits

(Parent Only)

Sodium 2000 2060 3

Strontium 144 153 9 (£39.1)

Thallium 0.384 0.400 4

Tin 4.2 4.1 0.1 (£9.8)

Titanium 578 606 5

Tungsten 0.37 0.45 0.08 (£0.098)

Uranium 4.89 4.97 2

Vanadium 38.0 38.1 0

Zinc 51.7 52.8 2



LDC Report# 21495L4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

July 6 through July 7, 2009

September 24, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903729

Sample Identification

SA206-0.5B
SA206-10B
SA206-25B
SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B
SA206-10BMS
SA206-10BDUP
SA206-30BMS
SA206-30BDUP

V:\LOGIN\TRONOXNG\21495L4.TR3 1



Introduction

This data review covers 20 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA^alidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\21495L4.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\21495L4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

H. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

ill. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.5 mg/Kg All samples in SDG R0903729
Chromium 0.10 mg/Kg
Iron 1.1 mg/Kg
Manganese 0.04 mg/Kg
Molybdenum 0.10 mg/Kg
Nickel 0.08 mg/Kg
Tin 3.9 mg/Kg

ICB/CCB Boron 8.0 ug/L All samples in SDG R0903729
Magnesium 2.0 ug/L
Strontium 0.30 ug/L

ICB/CCB Barium 3.00 ug/L SA69-10B
Iron 4.0 ug/L
Manganese 0.20 ug/L

V:\LOGIN\TRONOXNG\21495L4.TR3 4



Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Barium
Manganese

1.00 ug/L
0.10 ug/L

SA206-0.5B
SA206-10B
SA206-25B
SA206-30B
RSAK4-1 OB
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-1 OB
SA100-30B
SA69-0.5B

ICB/CCB Molybdenum 0.60 ug/L SA206-0.5B
SA206-1 OB
SA206-25B
SA206-30B
RSAK4-1 OB
RSAK4-20B
RSAK4-31B

ICB/CCB Molybdenum 0.5 ug/L RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-1 OB
SA100-30B
SA69-0.5B
SA69-1 OB
SA69-29B

ICB/CCB Beryllium
Tungsten

0.011 ug/L
0.053 ug/L

SA206-0.5B
SA206-1 OB
SA206-25B
SA206-30B
RSAK4-1 OB
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-1 OB

ICB/CCB Beryllium
Tungsten

0.006 ug/L
0.023 ug/L

SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:
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Reported Modified Final
Sample Analyte Concentration Concentration

SA206-0.5B Boron 7.7 mg/Kg 10.2U mg/Kg
Tin 4.2 mg/Kg 10.2U mg/Kg

SA206-1 OB Tin 4.7 mg/Kg 11,0U mg/Kg

SA206-25B Tin 6.1 mg/Kg 16.1U mg/Kg

SA206-30B Tin 5.4 mg/Kg 13.4U mg/Kg

RSAK4-1 OB Boron 9.4 mg/Kg 10.5U mg/Kg
Tin 4.5 mg/Kg 10.5U mg/Kg

RSAK4-20B Boron 7.9 mg/Kg 10.3U mg/Kg
Tin 4.1 mg/Kg 10.3U mg/Kg

RSAK4-31B Tin 4.8 mg/Kg 12.3U mg/Kg

RSAL4-0.5B Boron 5.1 mg/Kg 10.3U mg/Kg
Tin 3.9 mg/Kg 10.3U mg/Kg

RSAL4009-0.5B Boron 4.6 mg/Kg 10.2U mg/Kg
Tin 4.0 mg/Kg 10.2U mg/Kg

RSAL4-1 OB Boron 8.9 mg/Kg 10.7U mg/Kg
Tin 4.3 mg/Kg 10.7U mg/Kg

RSAL4-28B Tin 6.3 mg/Kg 15.1 U mg/Kg

SA100-1 OB Boron 9.8 mg/Kg 10.4U mg/Kg
Tin 4.1 mg/Kg 10.4U mg/Kg

SA100-30B Tin 4.9 mg/Kg 12.7U mg/Kg

SA69-0.5B Boron 4.5 mg/Kg 10.5U mg/Kg
Tin 4.2 mg/Kg 10.5U mg/Kg

SA69-1 OB Boron 6.7 mg/Kg 10.7U mg/Kg
Tin 4.1 mg/Kg 10.7U mg/Kg

SA69-29B Tin 5.1 mg/Kg 12.7U mg/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072109-SO 7/21/09 Aluminum 9.4 ug/L All samples in SDG
Barium 0.5 ug/L R0903729
Calcium 336 ug/L
Iron 13.8 ug/L
Lead 0.020 ug/L
Magnesium 30.0 ug/L
Manganese 3.0 ug/L
Potassium 79.3 ug/L
Sodium 241 ug/L
Strontium 4.40 ug/L
Tungsten 0.02 ug/L
Uranium 0.004 ug/L
Zinc 8.6 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V. ICR Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA206-30BMS Antimony 27.9 (75-125) J- (all detects) A
(All samples in SDG R0903729) R (all non-detects)

SA206-30BMS Beryllium 126.7 (75-125) J+ (all detects) A
(All samples in SDG R0903729) Uranium 126.6 (75-125) J+ (all detects)

SA206-30BMS T ungsten 62.6 (75-125) J- (all detects) A
(All samples in SDG R0903729) UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:
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DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

SA206-30BDUP Calcium 77.4 (£20) J (all detects) A
(All samples in Zinc 20.1 (<20) - UJ (all non-detects)
SDG R0903729) Nickel 23.8 (<20)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XL ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

SA206-30BL Barium 12.9 (<10) All samples in SDG J (all detects) A
Boron 15.9 (<10) R0903729 UJ (all non-detects)
Calcium 15.9 (<10)
Iron 15.4 (<10)
Manganese 15.1 (£10)
Nickel 15.7 (£10)
Potassium 10.1 (£10)
Sodium 11.3 (<10)
Strontium 12.5 (£10)
Titanium 11.2 (<10)
Vanadium 13.3 (£10)
Zinc 21.8 (£10)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903729 All analytes reported below the PQL J (all detects) A
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Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples RSAL4-0.5B and RSAL4009-0.5B were identified as field duplicates. No metals 
were detected in any of the samples with the following exceptions:

Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PRSAL4-0.5B RSAL4009-0.5B

Aluminum 9920 10200 3 (<50) - - -

Arsenic 2.07 2.09 - 0.02 (£0.52) - -

Barium 236 176 29 (£50) - - -

Beryllium 0.493 0.545 10 (<50) - - -

Boron 5.1 4.6 - 0.5 (£10.3) - -

Calcium 23600 16100 38 (£50) - - -

Chromium 7.94 8.79 10 (<50) - - -

Cobalt 7.4 7.9 - 0.5 (£2.1) - -

Copper 17.6 17.2 2 (£50) - - -

Iron 16100 14100 13 (<50) - - -

Lead 10.3 9.5 - 0.8 (£2.1) - -

Magnesium 8640 9160 6 (£50) - - -

Manganese 612 424 36 (£50) - - -

Mercury 0.010 0.007 - 0.003 (£0.018) - -

Molybdenum 0.66 0.47 - 0.19 (£0.31) - -
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Analyte

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PRSAL4-0.5B RSAL4009-0.5B

Nickel 14.9 22.0 38 (<50) - - -

Platinum 0.008 0.007 - 0.001 (<0.10) - -

Potassium 2870 2480 15 (<50) - - -

Sodium 835 1300 44 (<50) - - -

Strontium 127 123 - 4 (£41.5) - -

Thallium 0.117 0.131 11 (<50) - - -

Tin 3.9 4.0 - 0.1 (<10.3) - -

Titanium 867 708 20 (<50) - - -

T ungsten 0.21 0.32 - 0.11 (<0.10) - -

Uranium 0.710 0.774 9 (<50) - - -

Vanadium 43.2 37.3 15 (<50) - - -

Zinc 34.4 32.2 7 (£50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Data Qualification Summary - SDG R0903729

SDG Sample Analyte Flag A or P Reason (Code)

R0903729 SA206-0.5B
SA206-1 OB 
SA206-25B 
SA206-30B
RSAK4-1 OB 
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-1 OB
SA69-29B

Antimony J- (all detects)
R (all non-detects)

A Matrix spike analysis (%R)
(m)

R0903729 SA206-0.5B
SA206-1 OB 
SA206-25B 
SA206-30B
RSAK4-1 OB 
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

Beryllium
Uranium

J+ (all detects)
J+ (all detects)

A Matrix spike analysis (%R)
(m)

R0903729 SA206-0.5B
SA206-1 OB 
SA206-25B 
SA206-30B
RSAK4-1 OB 
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

Tungsten J- (all detects)
UJ (all non-detects)

A Matrix spike analysis (%R)
(m)
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SDG Sample Analyte Flag Aor P Reason (Code)

R0903729 SA206-0.5B Calcium J (all detects) A Duplicate sample analysis
SA206-1 OB Zinc UJ (all non-detects) (RPD) (Id)
SA206-25B
SA206-30B
RSAK4-1 OB 
RSAK4-20B
RSAK4-31B 
RSAL4-0.5B 
RSAL4009-0.5B 
RSAL4-1 OB 
RSAL4-28B
SA100-1 OB 
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

Nickel

R0903729 SA206-0.5B Barium J (all detects) A ICP serial dilution (%D)
SA206-1 OB Boron UJ (all non-detects) (sd)
SA206-25B Calcium
SA206-30B iron
RSAK4-1 OB Manganese
RSAK4-20B Nickel
RSAK4-31B Potassium
RSAL4-0.5B Sodium
RSAL4009-0.5B Strontium
RSAL4-1 OB Titanium
RSAL4-28B Vanadium
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

Zinc

R0903729 SA206-0.5B All analytes reported below J (all detects) A Sample result verification
SA206-1 OB 
SA206-25B 
SA206-30B
RSAK4-1 OB 
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

the PQL. (PQL) (sp)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Laboratory Blank Data Qualification Summary - SDG R0903729

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903729 SA206-0.5B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg

R0903729 SA206-1 OB Tin 11.0U mg/Kg A bl

R0903729 SA206-25B Tin 16.1U mg/Kg A bl

R0903729 SA206-30B Tin 13.4U mg/Kg A bl

R0903729 RSAK4-1 OB Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg

R0903729 RSAK4-20B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0903729 RSAK4-31B Tin 12.3U mg/Kg A bl

R0903729 RSAL4-0.5B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0903729 RSAL4009-0.5B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg

R0903729 RSAL4-1 OB Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg

R0903729 RSAL4-28B Tin 15.1U mg/Kg A bl

R0903729 SA100-10B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg

R0903729 SA100-30B Tin 12.7U mg/Kg A bl

R0903729 SA69-0.5B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg

R0903729 SA69-10B Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg

R0903729 SA69-29B Tin 12.7U mg/Kg A bl
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No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Field Blank Data Qualification Summary - SDG R0903729
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Tronox Northgate Henderson
LDC #: 21495L4 VALIDATION COMPLETENESS WORKSHEET Date llTX^
SDG #: R0903729 Stage 2B Page: l of \
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: 1/ '
METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a ftnmmpnts

I. Technical holding times A Sampling dates: ^ I b f Otf ~ ! ~7 !

II. ICP/IVIS Tune A
III. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis /A

VI. Matrix Spike Analysis CA")

VII. Duplicate Sample Analysis

VIII. Laboratory Control Samples (LCS) At LX^

IX. Internal Standard (ICP-MS) AJ

X. Furnace Atomic Absorption QC AJd* u x' lAd)
XI. ICP Serial Dilution Su/

XII. Sample Result Verification N

XIII. Overall Assessment of Data

XIV. Field Duplicates SvV (-% m .
XV Field Blanks F&-''F&C>l'Uca'So

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 SA206-0.5B 11 RSAL4-28B 21 31

2 SA206-1 OB 12 SA100-10B 22 32

3 SA206-25B 13 SA100-30B 23 33

4 SA206-30B 14 SA69-0.5B 24 34

5 RSAK4-10B 15 SA69-10B 25 35

6’’ RSAK4-20B 16 SA69-29B 26 36

7 RSAK4-31B 17 SA206-10BMS 27 37

8 RSAL4-0.5B 18 SA206-10BDUP 28 38

9 RSAL4009-0.5B 19 SA206-30BMS 29 39

10 RSAL4-1 OB 20 SA206-30BDUP 30 40

Notes:
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LDC #: 21495L4 
SDG #: K0903729

VALIDATION FINDINGS WORKSHEET Page L of V
Sample Specific Element Reference ReviewerZ^^EZ

2nd reviewer: l-----^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

\"\lo— Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, TlTsrrTUArDrVrZn-

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn,(Hg^Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
r .... ^ ..

kAI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn?)Hg,tNi, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, vv, u, v, z.rr>
' J

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Qh Ac Ra Ro R P.H Pa Pr Pn Pn Fo Ph Mn Mn Mn Hn Mi Pt K An Ma Rr Tl Rn Ti W II \/ 7n

Analucic MothnH

ICP 5 (Al, sSV\s[6a}Be,lB, Cd, Ca^Cr.lCo, Cu, Fe, Pb, Mg, Mo, Mn?Hg/Nft Pt, R Se, Ag, Na, SDTUSn, TQW, U/V, Zn .

ICP-MS Al, Sb,^Ba,(Be)B, Cd, Ca,(6r^Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni,(Pfr K, Se, Ag, Na, Sr/fhsn, Ti.^TD^V, Zn

GFAA
V—s ^ ’ V—■' --- - 's J ■

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Tronox_SR.wpd
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METHOD: Metals (EPA Method 6020/6010B/7000)

LDC#: 21495L4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

N NA Were field duplicate pairs identified in this SDG?
I y N NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 8 9 RPD Difference
Limits

(Parent Only)

Aluminum 9920 10200 3

Arsenic 2.07 2.09 0.02 (s0.52)

Barium 236 176 29

Beryllium 0.493 0.545 10

Boron 5.1 4.6 0.5 (s 10.3)

Calcium 23600 16100 38

Chromium 7.94 8.79 10

Cobalt 7.4 7.9 0.5 (s2.1)

Copper 17.6 17.2 2

Iron 16100 14100 13

Lead 10.3 9.5 0.8 (s2.1)

Magnesium 8640 9160 6

Manganese 612 424 36

Mercury 0.010 0.007 0.003 (s0.018)

Molybdenum 0.66 0.47 0.19 (<0.31)

Nickel 14.9 22.0 38

Platinum 0.008 0.007 0.001 (sO.IO)

Potassium 2870 2480 15

Sodium 835 1300 44
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LDC#:21495L4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010B/7000)

N NA 
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

PaaeZ—- of
Reviewer: OXF3 

2nd Reviewer:

Concentration (mg/Kg) <*50) (mg/Kg) (mg/Kg) Qualifications

Compound 8 9 RPD Difference
Limits

(Parent Only)

Strontium 127 123 4 (s41.5)

Thallium 0.117 0.131 11

Tin 3.9 4.0 0.1 (s10.3)

Titanium 867 708 20

Tungsten 0.21 0.32 0.11 (<0.10)

Uranium 0.710 0.774 9

Vanadium 43.2 37.3 15

Zinc 34.4 32.2 7
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